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Precautions

Precautions orlJsing theProduct

Compliance with theapplication-related conditions

The user shall evaluate the suitability of FATEK product and shall install the product in th
designed equipment or system.
The user needs to check if the system, machinery or device currently used is compatib
the FATEK product. If the user fails to confirm the compatibility or the suitability, then F
shall not be liable for the suitability of the product.

When required by the customer, FATEK shall provide correlated third party certificati
define the value rating and the application restrictions that will be applicable for the pro
However, the aforesaid certification message shall not be congidesesufficient to determing
the suitability of the FATEK product, the final product, the machine, the system and
applications or relevant combinations. Described below are certain applications that sho
cautiously treated by the user. In spité this, the content described below shall neither
considered as having included all of the intended product purposes nor suggesting tha|
the following purposes shall be entirely suitable for the product. For example, outdoors
use in an areaubjected to potential chemical contamination or electrical interference or
under conditions or functions not mentioned in this Manual or used with the system, ma
and equipment that may create risks to life or properties.

Before working with the product, the user will be required to check if the entire syste
marked with a hazard sign and shall select the design that can ensure the safety such
backup design, etc. Otherwise, the user shall not be allowed to useptbéuct in the
application that will present personnel and the property safety concerns. In no event
FATEK be liable for the specifications, statutory regulations or restrictions that will be us
the customer in the product combination or theqatuct operations.

When using the product, FATEK shall not be liable for the programs edited by the user
resulting consequences.
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Disclaimers

Disclaimers

Dimensions and weight

The dimensions and the weight specified in the manual are nominal values only. E
provided with the tolerance, they cannot be used in the manufacturing purposes.

Performance data

The data specified in this Manual mean that the performance data obtained under F
provided with the tolerance, they cannot be used in the manufacturing purposes. afety st
the backup design, etc. Otherwise, the user shall not be allowed to usecthal performance
shall be defined according to the content of the guarantee and the limit of responsib
established by FATEK.

Errors and negligence

The content of this Manual is provided through careful checking process and is considg¢
correct. However, FATEK shall not be liable for the errors or the negligence that may be
in the text, printing content and proofreading.

Change of specifications

The product specifications and accessories may be subject to change along with the te
improvement or other reasons. In the event that the published specifications or perform
need to be changed or where significant structural change is requi&@EK will change th
model number of the product accordingly. If certain specifications of the product have cha
then FATEK will not give the notice under the following situation: when it is required to
special model number or create particularLJIS OA FAOF A2y a Ay 2NR
application according to the instructions given by the customer. To confirm actual specific
of the product to be purchased, please contact the local FATEK distributor.
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Chapter 1 PLC Ladder Diagram and the Coding Rules of Mnemonic

In this chapter, we would like to introduce you the basic principles of ladder diagram

1-1 TheOperation Principle of Ladder Diagram

Ladder Diagram is a type of graphic language for automatic control systems it had been used for a
long period since World War II. Until today, it is the oldest and most popular language for automatic
control systems. Originally there are only few basieradats available such asodntact (Normally

ON), B contact (Normally OFF), output Coil, Timers and Counters.

Not until the appearance of microprocesdoased PLC, more elements for Ladder Diagram, such as
differential contact, retentive coil (refer Table 2) and other instructions that a conventional system
cannot provide, became available.

The basic operation principle for both conventional and PLC Ladder Diagram is the same. The main
difference between the two systems is that the appearance of the symbols for conventional Ladder
Diagram are closer to the real devices, while for PLC systanhols are simplified for computer
display. There are two types of logic system available for Ladder Diagram logic, namely combination
logic and sequential logic. Detailed explanations for these two logics are discussed below

1-1-1 Combination Logic
Combination logic of the Ladder Diagram is a circuit that combines one or more input elements in

series or parallel and then send thesults to the output elements, such as Coils, Timers/Counters,
and other application instructions.

AC110V
@
X0 Y0
Circuit 1 Il
X1 | Y1

Circuit 2 :%:

NCB)

Circuit 3

Combination logicActual wiring diagram
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Chapter 1 PLC Ladder Diagram and the Coding Rules of Mnemonic

The example illustrated the combination logic using the actual wiring diagram, conventional Ladder
Diagram, and PLC Ladder Diagr@incuit 1 uses a NO (Normally Open) switch that is also called "A"
switch or contact. Under normal condition (switch is not pressed), the switch contact is at OFF state
and the light is off. If the switch is pressed, the contact status turns ON and hieslign.

In contrast, circuit 2 uses a NC (Normally Close) switch that is also called "B" switch or contact. Under
normal condition, the switch contact is at ON state and the light is on. If the switch is pressed, the
contact status turns OFF and the light alsagioff.

Circuit 3 contains more than one input element. Output Y2 light will turn on under the condition

when X2 is closed or X3 switches to ON, and X4 must switch ON too.

X0
==

Circuitl t—=
X1

Circuit 2 ol
X2 x4

. . =
Circuit 3 —=—1—5=
X3
| .

-—i2

Combination logicConventional Ladder Diagram

@5 @3 %

X0 Y0

Circuit1 +— |

X1 Y1

Circuit 2 +—/1
X2 X4 v2

—/ | |
X3

—]

Combination logid®PLC Ladder Diagram

.
T

=
—

-
—

Circuit 3
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Chapter 1 PLC Ladder Diagram and the Coding Rules of Mnemonic
1-1-2 Sequential Logic

The sequential logic is a circuit with feedback control; that is, the output of the circuit will be
feedback as an input to the same circuit. The output result remains in the stateeeven if the

input condition changes to the original position. This process can be best explained by the ON/OFF
circuit of a latched motor driver as shown in below.

AC110V

START switch STOP switch

XS X6 Y3

.—r—; | Il..f Y

0 « g \_/ .
Y3

Sequential logic_ Conventional Ladder Diagram

Xa X6 Y3

/1 ()

=

3
I
|

Sequential logicPLC Ladder Diagram
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Chapter 1 PLC Ladder Diagram and the Coding Rules of Mnemonic

When we first connect this circuit to the power source, X6 switch is ON but X5 switch is OFF,
therefore the relay Y3 is OFF. The relay output contacts 1and 2 are OFF because they belong to A
contact (ON when relay is ON). Motor does not run. If we press down the switch X5, the relay turns
ON as well as contacts 1and 2 are ON and the Motor starts. Once the relay turns ON, if we release
the X5 switch (turns OFF), relay can retain its state thighfeedback support from contact 1 and it is
called Latch Circuit. The following table shows the switching process of the example we have

discussed abowg

X58witch (NO) X6Switch (NC) Motor (Relay Satus
Released Released OFF
v
Pressed Released ON
v Released Released ON
v
Released Pressed OFF
v Released Released OFF

Sequential logidAction
From the above table we can see that under different stages of sequence, the results can be
different even the input statuses are tlsame. For example, X5 and X6 switches are both released,
but the Motor is ON (running) at atus and is OFF (stopped) atsia . This sequential

control with the feedback of the output to the input is a unique characteristic of Ladder Diagram
circuit. Sometimes we call the Ladder Diagram a "Sequential Control Circuit" and the PLC a
b{SljdzZSYOSNE @ Ly {KAa coatsdeB and aupiit codsSis tBeyexampledFZoSmorie K S
details on sequential instructions please refefGuapter 5 "Introductio of Sequential Instructiorts
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Chapter 1 PLC Ladder Diagram and the Coding Rules of Mnemonic

1-2 Differences Between Conventional and PLC Ladder Diagram

Although the basic operation principle for both conventional and PLC Ladder Diagram are the same,
but in reality, PLC uses the CPU to emulatecthreventional Ladder Diagram operations; that is, PLC
uses scanning method to monitor the statuses of input elements and output coils, then uses the
Ladder Diagram program to emulate the results which are the same as the results produced by the
conventionalLadder Diagram logic operations. There is only one CPU, so the PLC has to sequentially
examine and execute the program from its first step to the last step, then returns to the first step
again and repeats the operation (cyclic execution). The duratiensirigle cycle of this operation is
called the scan time. The scan time varies with the program size. If the scan time is too long, then
input and output delay will occur. Longer delay time may cause big problems in controlling fast
response systems. Ahis time, PLCs with short scan time are required. Therefore, scan time is an
important specification for PLCs. Due to the advance in microcomputer and ASIC technologies
nowadays the scan speed has been enhanced a greatMe3ERIES PLC takes approximdtes for

IK steps of contaainder the condition of continuous address reading, and 5us under the condition

of discrete addressThe following diagram illustrates the scanning process of a PLC Ladder Diagram.

J\//[
Input processing (Reading the
status of all external input terminals)

4

. . X0 X1 YO
PLC sequentially st ) Q
executes YOJ =
the stored program t 0O
M100 X3 X10 Y1 D
and gets new output — e ) 4
results (has not sent : 3
to external terminals : =3
X100 M505 Y126 o
yet) A ) =

/

Last step

U

Output processing (Output the resulting
signals to external output terminals)

L j

Schematic diagram of PLC ladder diagram program scan
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Chapter 1 PLC Ladder Diagram and the Coding Rules of Mnemonic

Besides the time scan difference mentioned above, the other difference between the conventional
YR t[/ [FRRSNIBERIgEINI Y 3A B KEWYISNBE S KS RAFIANI Y
ON, and the remaining elements are OFFa conventional Ladder Diagram circuit, a reverse flow
route for output YO can be defined by the dashed line and YO will hevBilé PLGcans from left to

right and from top to bottom when the PLC CPU is calculating the result of the ladder diagram
program. Under the sameput conditions, the state of poirdeg in this illustration is considered OFF

by the CPU because X3 contact is OFF. Although point a is connected tdopoiatX4 and both are

ON, because the PLC ladder diagram only scans from left to right, the CPU Unable to detect, so YO
output is OFF.

X0 X 1 X2 YO
. || || . || !
I | || Lo
_______________ ] A A
X3 X4 Ib X5 |
t— =
| X6 |
| | | '
I | !
e J

Reverse flow of conventional Ladder diagram
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Chapter 1 PLC Ladder Diagram and the Coding Rules of Mnemonic

1-3 Ladder Diagram Structure and Terminolog

Element Node Parallel block Serial block
Origin line J; i l
\ X0 X1 X2 X3 X4 X5 X6 YO
| | /1 | | V| i/ | | )
X7 X10 X9 Y2
1 1 1 Branch/ ")
Network 1
X10 X11
i | |
Y4
it
X12 Y4
Network 2 —w || )
M1 X14 X20 Y5
4 | ")
YO M6
Network 3 | $
X16
i

Ladder Diagram Program Example

Note: The maximum size of M SERIES PLC netw2kcidlumnsX 16 rows.

As shown above, the Ladder Diagram can be divided into many small cellsisto&xie38 cells (8
rows X 11 columns) for this example Ladder Diagram. One cell can accommodate one element. A
completed Ladder Diagram can be formed by connecting all the cells together according to the

specific requirements. The terminologies related_exder Diagram are illustrated bel&wv

Contact

Contact is an element with open or short status. One kind of contact is called "Input
Gontact"(reference number prefix with X) and its status reference from the external signals (the
input signal comes from the input terminal block). Another one is called "Relay contact” and its
status reflects the status of relay coil (please refer tg. The relation between the reference
number and the contact status depends on the contact type. @bentact elements provided

by M series PLC include: A contact, B contdp/ Down Differential (TU/TD) contacts and
Open/Short contacts. Please refer to .

Relay

Same as the conventional relay, it consists of a Coil and a Contact as shown in the diagram
below.
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Chapter 1 PLC Ladder Diagram and the Coding Rules of Mnemonic

Relay coil Relay contacts

Relay Coil and Contact

As shown in the figure, the relayust have a coil. To make the relay act, the coil must be driven

(by OUT command). After the coll is driven, the state of its contacts will be affected

As shown in the example, if YO is driven with 1 (make it ON), then the A contact of the relay is 1,
the B contact is 0, the TU contact is only ON for one scan time, and the TD contact is 0.

When YO turns OFF, the A contact is 0, the B contact is 1, the TU contact is 0, and the TD contact
is only ON for one scan time (for the actions of A, B, TU, and TD contacts, please refer to
Chapter 4 "Sequential Instructions").

There are four types of M SERIES PLC relays, namely Y (output relay),
M " " " (internalrelay, S © " (steprelayand TR * (registerrelay). The statusf
output relays will be sent to the outpyttoint of terminal block.

. Origin

The starting line at the left side of the Ladder Diagram.
Element

Element is the basic unit of a Ladder Diagram.
An element consists of two parts as shown in the diagram below. One is the element symbol
GKAOK Aa OFftSR aht [/ 2RS¢ YR IYy20KSNJ Aa (K¢

Operand

OP Code

Element
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Chapter 1 PLC Ladder Diagram and the Coding Rules of Mnemonic

The components of M SERIES PLC have the foll8wypegs

Element type Symbol Note
A Contact Arrororr AcanbeX Y M. S. T,
(Normally OPEN _ == C please refer to section 2)2
B Contact Arrrrr
(Normally CLOSE =/
Up Differential Contact Arrrorr AcanbeX Y M S
iy S
Down Differential Contact Arrrrr
i
Open Circuit Contact 5 P o
Short Circuit Contact o o
Output Coil Arrororr AcanbeY M S
{} S
Inverse Output Caoll Arrrrr
/¢

M SERIEBLCElements
Note: Rease refer to section 2.2 for the ranges oYM, S T and C contactsr coils Please
refer to section2.2 for theelementcharacteristics

There is a speciakquential instructionFOn, which iglso one of the element$lease refer to
aSOGA2Y podmMdn aCdzyOGA2Yy hdziLidzi Ché @

Node
The connection point between two or more elements

Block
A circuit consists of two or more elements.

There are two basic types bfocks)
SerialBlock Two or more elements are connected in series to form a single row circuit.

r-———"—"="""7™"7/7
| |
| |
| |
| |
S |
i | |4
| |1
L — — —- —- —- 1
SerialBlock
10
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Chapter 1 PLC Ladder Diagram and the Coding Rules of Mnemonic

ParallelBlock A parallel (rectangular) closed circuit composed of components or series
blocks connected in parallel.

1 o

St |

5

I

ParalleBlock

Note: Complicated block can be formed by the combination of the single element, serial blocks and
parallel blocks. When desimng a Ladder Diagram with mnemonic entry, it is necessary to break down the
circuits into element, serial, and parallel blocks.

Branch
If there are two or more loops connected to the right of the vertical line in any network, this is a
branch and this vertical line is called a branch line

~ b () —
) -

Hfffﬁf””f—4 —

Branch

Branch

If there is another vertical line on the right side of tikanchline to merge the twdoranch
columns of circuits (this vertical line is called the merging line), then this circuit will form a
closed circuit (forming a parallel block), and this circuit is alramching circuit.

11
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Chapter 1 PLC Ladder Diagram and the Coding Rules of Mnemonic

/ N

Branch Merge line

Branch line and Merge line

If both the right and the left sides of the vertical line are connected with two or more rows of

circuits, then it is both a branch line and a merge line as shown in the examplelbelow

4 —— | |

Parallel block 1 Parallel block 2

Block 1 merge line Block 2 branch line

For both branch and meedines

Network
A loop that can perform specific functions is composedleient, branches, and blocks,

which is called a network. A network is the basic unit that can perform complete functions in a
ladder diagram program, andladder diagram program is composed of a series of networks.
The beginning of the network must start from the busbar, and any two columns of circuits
without a vertical line connection belong to two different networks (the ones connected by a
vertical linebelong to the same network). According to this rule, such as the ladder diagram
program example, it can be divided into three networks: network 1~3.

12
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Chapter 2 Details of Memory Configuration, Single Point (Digital) and Register in PLC

Details of Memory Configuration,
Single Point (Digital) and Register in PLC

2-1 M SERIES PLC Memory ConfiguUration . .. oo e 2
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J{ [ Being designed with very broad flexibility range, theSkrial PLC allows the user to access

ordinary register field (containing 34768 counts of words) by the indirect addressing method.
However, it may easily lead to false data writing issues if theantladdressing parameters are
improperly used. When operated in the Reauly Register Fiel®OR (containing 4096 counts of

words), the MSerial PLC does not allow the user to access the register by the indirect addressing
method. If the user needs to eate important parameter values, it is recommended that the ROR
(Readonly RegistérField should be used in order to execute the desired reading and writing
according to the respective program commands. The main purpose is to avoid the issues that may be
generated due to the incorrect parameters required for the indirect addressing.
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Chapter 2 Details of Memory Configuration, Single Point (Digital) and Register in PLC

2-1 M SERIEBLOMemory Configuration

CPU Memory
X0

l X(1024) X1023
¥
¥(1024) Y1023
DISCRETE ~ T(1024) _ m
STATUS  ((1280) W i
AREA TR(32)
(2036W) 5(3104) >
53103 MO
M(9120) MI119
M9120
] SM(20480) M29599
T(1024) TJE)ZEl
co
C(1280) c1579
RO
R(34768)
R34767
IR(128) Radass
OR(128) Rattst
SR(HSCR)(32) - 520
REGISTER Rassz
SR(RTCR)(8) R35319
AREA R35320
(127416W)  sg(7904)
R43223
R43224
ROR{4036) R47319
Do
b(12000) 011999
FO
F(65536)
FB5535
DocC
(32KW)
LADDER
PROGRAM
AREA PROJ
(32KW) (40KW)
ROR{4KW)

Internal System

PLGnemory configuration diagram
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Chapter 2 Details of Memory Configuration, Single Point (Digital) and Register in PLC

2-2 Digitaland RegisteConfiguration

This configuration is the factosetting:

Item

Specifications

Note

Input contact(DI) Max.

Corresponding to

X : : XCh X1023 (1024 S
point count: 2048 points th X1023 (1024) external digital input
Corresponding to
Output relay(DO) Max. - .
Y . P A )M Yth Y1023 (1024) external digital
point count:2048points)
output
TR Temporary relay TROI TR31(32)
(Reserved for system operationy
0 M0~M9119can be
3 Internal . configured as
Q MOR M9119 (9120) J
5l M relay retentive or non
%. retentiverelay.
5 Special Relay M912(h M29599(20480)
m ~
= St S3103Can be
S Step Relay Sth S3103 (3104) configured as
retentive or non
retentiverelay.
T Timer TG T1023(102
"Time-Up" status contact (1029
Counter
C "CounterUp" status Cth C1279(1280
contact
i q A * .
Tima 0.001S Time Ba TOh T255 (256) TOR T1023 numbers
TMR |current 0.01S Time Bas T2561 T511 (256) * for each time base
value | 0.1 Time Basg T514 T767 (256) * can be adjusted.
P register . .
Q 1S Time Base T76& T1023 (256) *
(%]
5]
s Can be configured a
o - _ :
% Countel 16-bit Clh C1023 (1024) non re_tentlve or
o) retentive.
o current
g | CTR
= value _
register ) Can be co.nflgured a
32-bit C1024 C1279 (256) non-retentive or

retentive.
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Rh R14999 (15000)
* Can beconfigured as non

Retentive .
HR retentive
DR DOh D11999 (12000)
Non- R150061 R34767 (19768)
Retentive
R43224 R47319 (4096)
o * When not configured as ROR,
Data Registe| Retentive g .
can serve normal register (for
read/write)
HR Read O\ ) ROR. is stored in
. R43224 R47319 can be set agspecial ROR area arn
ROR Register
(ROR) ROR ~ default settingdg¢ *  [NOt 0cCuUpy program
space
File Fth F65535(65536)
Register * Save/retrieved via dedicated
instruction
. o Corresponding to
IR Input Register (Al) R34768 R34895 (128) P g.
externalanaloginput
Corresponding to
OR Output RegistefAO) R35024 R35151 (128)  |externalanalog
output
SR | SpeciaBystemRegister R35280 R43223 (7944)
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, R35451~R35466(16)
0.1msHSTRegister
1msSTMRegister R35435~R35442(8)
10msLTMRegister R35443~R35450(8)
k |0-1msHSTAGrculation DR35467
10 Counter Register
3
S
5 High-Speed Counter R35280~R35311(32)
«Q
7y Register
o)
R35312 | R35313 | R35314 | R35315
(Secondl | (Minute) | (Hour) | (Day)
Calendar Registers R35319
R35316 | R35317 | R35318 (Houmj
(Month) (Yea) | (Week J
Minute)
FR File Register FO~F65535(65536)
V: R43214
Z: R43216
XR IndexRegister Pth P9 :
R43194, R43196, R43198, R43200, R4
R43204, R43206, R43208, R43210, R4

Digital and RegistéZonfiguration

Note:5 dzNA y 3 LJ2 6 SNJ dzLJ 2NJ OKF yIAyYy 3 2 LISNI ( xekegtiveY 2 RS
relays or registers will be cleared to 0; the retentive relays or registers will remain the same state as
before.
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2-3 CPUSpecial Relay Details

Relay No|  FunctionTAGS/mbol |

Description

1. Stop, Prohibit Control

M9120 [Emergency Stop control |If
EMERGENCY_STOP_CTRL

1, PLC will be stopped.

2. Disable Qear Control

M9121 [Reserve

DisableSatus Retent Select
M9122 |p|SABLE_STATUS_RETENT C]
R

M9123 [Clear NorRetentive Relays
CLR_NON_RETENT_RELAY

M9124 [Clear Retentive Relays
CLR_RETENT_RELAY

M9125 Clear NorRetentive Registel
CLR_NON_RETENT_REG

M9126 [Clear Retentive Registers
CLR_RETENT_REG

Disabledvhen at 1

Clearedwhen at 1

Clearedwhen at 1

Clearedwhen at 1

Clearedwhen at 1
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3. Pulse Signals

M9127

M9218

M9129

M9130

0.01S Clock pulse
CLK_PULSE_0_01S
0.1S Clock pulse
CLK_PULSE_0_1S | .
1 SClock pulse !
CLK_PULSE_1S

60 S Clockulse
CLK_PULSE_60S -

"RUN"
TP T(M1920)=0.015
TR T(M1921)=0.1S
0 . L T(M1922)=1S
| ! ™ 11(M1923)=605
et o=
Mi1924 |
i t Is the scan time
migzs T TYTAT t_|_

M9131

Initial Pulse @Erst Scan)
CLK_PULSE_INIT

M9132

ScanCyclidPulse£
CLK_PULSE_SCAN

M9133

PLONorkingMode
PLC_WORKING_MODE

=0,PLC working at STOP Mode
=1, PLC working at RUN Mode

4. Error Messages

M9134

System Error Warning
CPU_ABNL_WARNING

1: Indicating no expansion unit or exceed the limit on
number of 1/O points

5. Portl~Port2Controls

M9135

M9136

M9137

PortlWork Indicator
COM_BUSY_P1

Port 1WorkIndicator
COM_DN_P1

COM_STATUS_P1

Port 1Communication &tus

0: Port 1Busy
1: Port 1 Ready
1: Complete all communication transactions of FUN15
(CLINK), only one scan is ON.

Port 1 has received and transmitted a message

M9138

M9139

M9140

Port 2Work Indicator
COM_BUSY_P2

Port 2Work Indicator
COM_DN_P2

COM_STATUS_P2

Port2 Communicatioratus

0: Port 2 Bsy
1: Port 2 Ready

1: Complete all communication transactions of FUN1%
(CLINK), only one scan is ON.
1: Port 2 has received artdansmitted a message
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6. HSCO HSCTontrols

M9141 [HSC®oftware Mask 1: Mask
HSCO MSK
M9142 HSC®oftware Clear 1: Clear
HSCO _CLR
M9143 HSCXoftware Mask 1: Mask
HSC1_MSK
M9144 HSCXoftware Clear 1: Clear
HSC1_CLR
M9145 HSCZXoftware Mask 1: Mask
HSC2 MSK
M9146 [HSCZXoftware Clear 1: Clear
HSC2_CLR
M9147 HSCXoftware Mask 1: Mask
HSC3_MSK
M9148 HSCXoftware Clear 1: Clear
HSC3 CLR
M9149~ R d
M9157 eserve
8
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7. Communication/Timing/Counting Controls

M9158

M9159

The CV value control after th¢0: The CV value will continue timing until the upper lin

timer aTime-Upé
HST_TIME_UP_MODE

The CV value control afténe
counterd / 2 dzy.J&
HSC_COUNT_UP_MODE

is met afterdTime] LJE &

LeKS [/ + @FfdzS gAafft ai2 L
(User may control M158within the program to control
the individual timer)

0: TheCV value will continue counting up to the upper
f A YA GCoun® 0LEND a

1: The CV value will stop at the PV valu& G S NJ d..
(User may control M159within the program to control
the individual countey

M9160

CAMFunction Cross 0 Degree

election
CAM_FUNC_SELECT

M9160-:

When the upper limit value of the FUN 112 (BKCMP
command is less than the lowkmit value, it can be
executed (for example, the upper limit value is 10° th
lower limit value is 350° when the current angle is
350°~10° the comparison bit is 1)

M9160=0)

If among the upper and lower limit setting values, the
upper limit value is less than the lower limit value, the
limit value error flag

The number "ERR" is set to 1, and the comparison ol
of this group is 0.

M9161

High-Speed Pulse Output Sto

Selection
HSPSO_STOP_SELECT

M9162 |(Updaie MODBU$anning
MODBUS_UPDATE

M9163 |Update COMSetting
COM_UPDATE

M9164 [RebootNetwork Interface
ETH_UPDATE

M9165 [EnableDHCP

ETH_DHCP_ENABLE

M9166

1ms Timer STM Qontrol
STMO_CTRL

M9167

1ms Timer STM @ontrol
STM1_CTRL
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M9168 [1ms Timer STM Qontrol
STM2_CTRL

M9169 [1Ims Timer STM Gontrol
STM3_CTRL

M9170 [10ms Timer LTM Gontrol
LTMO_CTRL

M9171 [10ms Timer LTM Qontrol
LTM1_CTRL

M9172 [10ms Timer LTM @ontrol
LTM2_CTRL

M9173 [10ms Timer LTM Gontrol
LTM3_CTRL

M9174 (0.1 ms HST Qontrol
HSTO CTRL

M9175 [0.1ms HST Control
HST1 _CTRL

M9176 [0.1ms HST Pontrol
HST2_CTRL

M9177 [0.1ms HST 8ontrol
HST3 _CTRL

M9178 [0.1ms HSTAIrculation
Counter Control
HSTA_CTRL

8. RTQControl

M9179 |RTCetting
RTC_UPDATE

M9180 [30 SAdjustment
RTC_30S_ADJUSTMENT

M9181 |RTdnstallationChecking
RTC_INSTALL_CHK

M9182 [SetValueBror
RTC_SET_VALUE_ERROR

9. PSO~Tontrol

M9183 |PSOO Indicator
PSO0_BUSY

M9184 |PSO1 Indicator
PSO1_BUSY

10
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M9185 |PSO2 Indicator
PSO2_BUSY
M9186 [PSO3Indicator
PSO3_BUSY
M9187 |PSOO0 Done
PSO0_DN
M9188 |PSO1 Done
PSO1 DN
M9189 |PSO2 Done
PSO2_DN
M9190 |PSO3 Done
PSO3_DN
M9191 [PSO4ndicator
PSO4 BUSY
M9192 |PSOS5 Indicator
PSO5_BUSY
M9193 |PSO6 Indicator
PSO6_BUSY
M9194 |PSOY7 Indicator
PSO7_BUSY
M9195 |PSO4 Done
PSO4 DN
M9196 |PSO5 Done
PSO5 DN
M9197 |PSO6 Done
PSO6 DN
M9198 |PSO7 Done
PSO7_DN

11
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10. ExpansiorModule OperationFHeld

M9199~
M10511

Please refer to the respective
ExpansionModule User
Manual

Because the number of speciabistersis related to the
expansion module that will be set by the user, the
sequence is not set with a fixed number order. Theref
it will be learned through the following method:

The number of Special Register can be displayed by
Ot AO1TAYy 3 2y (i KRojed-20evicRView-y
>DeviceMonitor
HasSt SO0 RSAANBR Y2Rdz Sof
The data indicated below are explained by using Data
Buffer Relay as the example. The Data Buffer Relay \
started with the same method as the Triggering Data

Buffer Relay.
Project Designer

B

Device | O Configuration Memory
View Allocation Re

Project Designer PLC View Tools

RA — O 1 s
¢y B @\ v
Auto Device Selec | Device Power Module

Fit Dimension Info | Monitor | Consumption Resource

View

12
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Information

Ch 0 R35558.8

ICh 1 R35558.9

ICh 2 R35558.10
ICh 3 R35558.11
Ch 0 R35558.12
ICh 1 R35558.13
Ch 2 R35558.14

-
@
@
O
®
@
&
@
ch3  R3ss58.15 @
]
@
@
o
@
@
@
O

lower limit alarm

upper limit alarm

Ch0  R35559.8

data buffer finish [Ch1  R35559.9

relay Ch2  R35559.10
Ch3  R35559.11
Ch0  R35559.12
Ch1  R35559.13
Ch2  R35559.14
Ch3  R35559.15

burnout alarm

M10512~For Motionrelated special
M16095 [relays

CPU Module special relay list

J All special relays do not provid#p/Downdifferential contact commands$U. If it is necessary to
perform differential action orthe special relay, it can be replaced by an indirect method. (Refer to
the picture below)

M1996 MO
| |
|| ()
MO
I/I\I [ N J

Differential Action Connection of Special Relay
NoteYy ! ff &ALISOAIT NBf I &a 25\ YNIREA aaikSNay | Adyl
write prohibited. At the same time, this type of relay still prohibits/disables control and
mandatory setting, and does not provide TU and TD contacts.

13
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2-4 CPUSpecial Registers Details

Register Na.
System Tag Functiorl SystemTag Symbol Description
Code

R35280 HSCQurrent valueLow word
HSCO_cV

R35281 HSCQurrent valueHigh word
HSCO0_CV

R35282 HSCreset valud_ow word
HSCO_PV

R35283 HSCreset valueHigh word
HSCO_PV

R35284 HSCZXurrent valueLow word
HSC1 CcVv

R35285 HSCZXurrent valueHigh word
HSC1 CcVv

R35286 HSCYreset valud_ow word
HSC1 PV

R35287 HSCZXreset valueHigh word
HSC1 PV

R35288 HSCZurrent valueLow word
HSC2_CcVv

R35289 HSCZurrent valueHigh word
HSC2_CcVv

R35290 HSC2reset valud_ow word
HSC2_PV

R35291 HSC2reset valueHigh word
HSC2_PV

R35292 HSCZ2urrent valueLow word
HSC3_cvVv

R35293 HSCZurrent valueHigh word
HSC3_cVv

R35294 HSC3reset valud_ow word
HSC3_PV

R35295 HSC3reset valueHigh word
HSC3_PV

14
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Register Na.
System Tag Function/SystemTag Symbol Description
Code

R35296 HS@ current value Low word
HSG4 _CcV

R35297 HS@ current value High word
HSCG4_CV

R35298 Reserved

R35299 Reserved

R35300 HSC%urrent value Low word
HSC5_CV

R35301 HSCS5 current value High word
HSC5_CV

R35302 Reserved

R35303 Reserved

R35304 HSC6 current value Low word
HSC6_CV

R35305 HSC6 current value High word
HSC6_CV

R35306 Reserved

R35307 Reserved

R35308 HSC7 current value Low word
HSC7_CVv

R35309 HSC7 current value High word
HSC7_CVv

R35310 Reserved

R35311 Reserved

R35312 Second of calendar
RTC_SECOND

R35313 Minute of RTC
RTC_MINUTE

15
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R35314 Hour of RTC
RTC_HOUR

R35315 Date ofRTC
RTC_DAY

R35316 Month of RTC
RTC_MONTH

R35317 Year oRTC
RTC_YEAR

R35318 Week ofRTC
RTC_DAY_OF WEEK

R35319 Hour (High byte) Minute (Low byte
RTC_HOUR_MINUTE

R35320 Error code of PSO0
PSO0_ERR_CODE

R35321 Error code of PSO1
PSO1_ERR_CODE

R35322 Error code of PSO2
PSO2_ERR_CODE

R35323 Error code of PSO3
PSO3_ERR_CODE

R35324 GCompleted step number of

positioning program for PSO0
PSO0_DN_STEP_NUM

R35325 Completed step number of

positioning program for PSO1
PSO1_DN_STEP_NUM

R35326 GCompleted step number of

positioning program for PSO2
PSO2_DN_STEP_NUM

16
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R35327 GCompleted step number of

positioning program foPSO3
PSO3_DN_STEP_NUM

R35328 Output frequency for Low Word of

PSOO0
PSO0_CUR_FREQ

R35329 Output frequency for High Word of

PSO0
PSO0_CUR_FREQ

R35330 Output frequency for Low Word of

PSO1
PSO1_CUR_FREQ

R35331 Output frequency for High Word of

PSO1
PSO1_CUR_FREQ

R35332 Output frequency for Low Word of

PSO2
PSO2_CUR_FREQ

R35333 Output frequency for High Word of

PSO2
PSO2_CUR_FREQ

R35334 Output frequency for Low Word of

PSO3
PSO3_CUR_FREQ

R35335 Output frequency for High Word of

PSO3
PSO3_CUR_FREQ

R35336 Current pulse position for Low Wor

of PSO0
PSO0_CUR_POS

R35337 Current pulse position for High Wo

of PSO0
PSO0_CUR_POS

17
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R35338 Current pulse position for Low Wor

of PSO1
PSO1_CUR_POS

R35339 Current pulse position for High Wo

of PSO1
PSO1_CUR_POS

R35340 Current pulse position for Low Wor

of PSO2
PSO2_CUR_POS

R35341 Current pulse position for High Wo

of PSO2
PSO2_CUR_POS

R35342 Current pulse position for Low Wor

of PSO3
PSO3_CUR_POS

R35343 Current pulse position for High Wo

of PSO3
PSO3_CUR_POS

R35344 Pulse countemaining for output for

Low Word of PSO0
PSO0_REMAINING_COUNT

R35345 Pulse count remaining for output fg

High Word of PSOO0
PSO0_REMAINING_COUNT

R35346 Pulse count remaining for output fg

Low Word of PSO1
PSO1_REMAINING_COUNT

R35347 Pulsecount remaining for output for

High Word of PSO1
PSO1_REMAINING_COUNT

R35348 Pulse count remaining for output fg

Low Word of PSO2
PSO2_REMAINING_COUNT

18
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R35349

Pulse count remaining for output fg

High Word of PSO2
PSO2_REMAINING_COUNT

R35350

Pulse count remaining for output fg

Low Word of PSO3
PSO3_REMAINING_COUNT

R35351

Pulse count remaining for output fg

High Word of PSO3
PSO3_REMAINING_COUNT

R35352

COM1CommunicatiorParameters

Setting
COM_PARAM_P1

{SG . FdzR whkiGSsT 5F Gl

R35353

COM2CommunicatiorParameters

Setting
COM_PARAM_P2

{SG . FdzR wkaGSs 5F Gl

R35354

COML & COM connectbn setting
COM_STN_CHK_P1
COM_STN_CHK_P2

Low Byte 0R35354

=1, Port lwithout station number
checking for FATEK's external
communication protocol
(communicating with MMI/SCADA)

I 1,Port 1 checks station number, it

allows multidrop network for data
acquisition

High Byte of R35354:

=1, Port 2 without station number
checking for FATEK's external
communication protocol
(communicating with MMI/SCADA)

I 1,Port 2 checks station number, it

allows multidrop network for data
acquisition.

19
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R35355 Communication protocol setting fonSetPortland Port2 ashe FATEK or Modbu
COM1 and COM2 RTU/ASCII communication protocol
COM_PROTOCOL

R35356 Reserved

R35357 Transmission delay and reception

error detection time setting when

COML1 is used as the master statio
COM_TX_DELAY_P1

R35358 Transmission delay amdception
error detection time setting when

COM2 is used as the master statio
COM_TX_DELAY_P2

R35359 Reserved

20
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R35360 Systemerror indicaton ltem ERRL/ERR | SR/MASK

(Need to confirm with LED) 2LED

CPU ERROR Out of Memory ON/ON Reserved
Initialization Error ON/ON Reserved
Systen Error ON/ON Reserved
System Stack Eror ON/ON R35361/0x0200
System Check Code ON/ON R35361/0x0004
Error Indication
Power-on detection is ON/ON R35360/0x0400
power-off for trial
operation
System Check Code ON/ON R35362/0x3E00
Error Indication
ExpansionModule ON/OFF R35360/0x0001
Detection Eror
Expansion Module ON/OFF R35360/0x0002
Configuration File Error
The number of ON/OFF R35360/0x0004

expansion modules
does not match the
host project

Expansion module I/O | ON/OFF R35360/0x0008
points out of range

The number of ON/OFF R35361/0x0100
expansion modules
exceeds the range

Motion Control Unit ON/OFF R35360/0x0080
Queue Bror

Motion Control Unit ON/OFF R35360/0x0100
Overflow Eror

Motion Control Unit ON/OFF R35360/0x0200
Emergency Stop

Watchdog Reset Check | ON/OFF R35361/0x0010

Invalid Memory Card OFF/ON R35360/0x0010
Detection Indication

Memory Card OFF/ON R35360/0x0020
Operation Etror

Indication

PLC ID doesnot match | OFF/ON R35360/0x0040
PROG ID

The application exceeds | OFF/ON R35361/0x0800
the capabilities of this
CPU

System Service Eror OFF/ON R35361/0x8000
Indication

21
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R35361
~R35362

CPU Status Indication
CPU_STATUS

BITO: CPU RUN or Stop

BIT1:Resvered

BIT2: SysterGhedk Codekror

BIT3: Memory Card Ready display

BIT4: WatctDogEtror

BIT5: MotionControl Unit Detection

BIT6: PLC IPotection

BIT7: Emergencitop

BIT8: Number of expansion module exce
the scope

BIT9 System STAOror

BIT10: Resvered

BIT11: Function(s) existed that CPU doe
not support

BIT12: Resvered

BIT13: Resvered

BIT14: RTC Realygicator

BIT15: Syster&ervice Error Indicator
BIT16: PLC ID Setting $tat

BIT17: Program ID Setting $tat

BIT18: Mian ProgramasswordSetup Sate
BIT19: SubroutinBasswordSetup Sate
BIT20: PLC Uplo&adsswordSetup Sate
BIT21: PLC Downlo&dsswordSetup Sate
BIT22: ClGetup Sate

BIT23: Resvered

BIT24: Resvered

BIT25~29: Syste@heckCodeEror
Indicator

BIT30: Switclstate

BIT31: Resvered
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R35363 PLC station numbetisplay or setup . If high byte is not equal 55H, R3536
PLC_STATION_NUM will show the station number of this
PLC
., When the high byte of register R353
is equal to 55H, the low bytef R3536!
is used to set the station number of
this PLC
R35364 PLC OS VersigMAJOR NO
PLC_OS_VER_MAJOR
R35365 PLC OS Versi¢gMINOR NO + PATCH N
PLC_OS_VER_MNOR
PLC_OS_VERPATCH
R35366 Host model information (UNIT ID +
MODEL)
MAIN_UNIT_MODEL
R35367 PowerON Delay0.01s unit) PLC is ready for I/O service after this
POWER_ON_DELAY delay time while power up. The unit
in 0.01S. The default value is 100.
R35368 PowerOff Gounter
POWER_OFF_COUNTER
R35369 Reserved
R35370 CurrentSanTime 1.Error< £1ms
SCAN_TIME_CURRENT 2. Recalculate when PLC changes from
R35371 |MaximumScanTime STOP to RUN
SCAN_TIME_MAX
R35372 Minimum scan time
SCAN_TIME_MIN
R35373 FixedanTime -
SCAN_TIME_SETTING
R35374 ExpansiorModule Heart Beat Detection
(Rack 1)
EXP_HEARTBEAT_RACK1
R35375 Expansion Modle Heart Beat Detectior]
(Rack 2
EXP_HEARTBEAT_RACK2
R35376 Expansion Modle Heart Beat Detectior]

(Rack 3
EXP_HEARTBEAT_RACK3

23
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R35377 Expansion Modle HeartBeat Detection
(Rack &
EXP_HEARTBEAT_RACK4

R35378 Number of expansion Al points

EXP_AI_POINTS

R35379 Number of expansion AO points

EXP_AO_POINTS

R35380 Number of expansion DI points
EXP_DI_POINTS

R35381 Number of expansion DO points

EXP_DO_POINTS

R35382 CPU Ethernet Port ®Kddress OCT1 -
(Leading)

ETH_IP_OCT1

R35383 CPU Ethernet Port ®Kddress OCT2

ETH_IP_OCT2

R35384 CPU Ethernet Port ®Kddress OCT3
ETH_IP_OCT3

R35385 CPU Ethernet Port ®Kddress OCT4
ETH_IP_OCT4

R35386 CPU Ethernet PoMlask OCT{Leading)
ETH_SUBMASK_OCT1

R35387 CPU Ethernet PoMask OCT?2
ETH_SUBMASK_OCT?2

R35388 CPU Ethernet PoMask OCT3
ETH_SUBMASK_OCT3

R35389 CPU Ethernet Polask OCT4
ETH_SUBMASK_OCT4

R35390 CPU Ethernet PoRouter OCT1
(Leading)

ETH_GATEWAY_OCT1

R35391 CPU Ethernet PoRouter OCT2
ETH_GATEWAY_OCT2

R35392 CPU Ethernet PoRouter OCT3
ETH_GATEWAY_OCT3
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R35393 CPU Ethernet PoRouter OCT4
ETH_GATEWAY_OCT4

R35394 CPU Ethernet Primary DNS OCT1
(Leading)

ETH_PRIM_DNS_OCT1

R35395 CPU Ethernet Primary DNS OCT2

ETH_PRIM_DNS_OCT2

R35396 CPU Ethernet Primary DNS OCT3

ETH_PRIM_DNS_OCT3

R35397 CPUEthernet Primary DNS OCT4

ETH_PRIM_DNS_OCT4

R35398 CPU Ethernet Secondary DNS
OCT1(Leading)
ETH_SEC_DNS_OCT1

R35399 CPU Ethernet Secondary DNS OCT2
ETH_SEC_DNS_OCT2

R35400 CPU Ethernet Secondary DNS OCT3
ETH_SEC_DNS_OCT3

R35401 CPU EtherneBecondary DNS OCT4
ETH_SEC_DNS_OCT4

R35402 Modbus: YSarting Address
MODBUS_COIL_ADDR_Y

R35403 Modbus: CoiBarting Address
MODBUS_COIL_Y

R35404 Modbus Correspondingength
MODBUS_ COIL_TOTALS_Y

R35405 Modbus X Sarting Address
MODBUS_ COIL ADDR_X

R35406 Modbus CoilSarting Address
MODBUS_COIL_X

R35407 Modbus Correspondingength
MODBUS_ COIL_TOTALS_X

R35408 Modbus M Sarting Address
MODBUS_ COIL_ADDR_M

R35409 Modbus CoilSarting Address
MODBUS_COIL_M

R35410 Modbus Correspondingength
MODBUS_ COIL_TOTALS_M

25
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R35411 Modbus SSarting Address
MODBUS_ COIL_ADDR_S

R35412 Modbus: CoilSarting Address
MODBUS_COIL_S

R35413 Modbus Correspondingength

MODBUS_ COIL_TOTALS_S

R35414 Modbus T starting address
MODBUS_ COIL_ADDR_T

R35415 Modbus CoilSarting Address
MODBUS_COIL_T

R35416 Modbus Correspondingength
MODBUS_ COIL_TOTALS_T

R35417 Modbus CSarting Address
MODBUS_ COIL_ADDR_C

R35418 Modbus CoilSarting Address
MODBUS_COIL_C

R35419 Modbus Correspondingength
MODBUS_ COIL_TOTALS_C

R35420 Modbus RSarting Address
MODBUS _HOLDING_ADDR_R

R35421 Modbus HoldingSarting Address
MODBUS_HOLDING_R

R35422 Modbus Correspondingength
MODBUS_HOLDING _TOTALS_R

R35423 Modbus D Sarting Address
MODBUS _HOLDING_ADDR_D

R35424 Modbus HoldingSarting Address
MODBUS_HOLDING_D

R35425 Modbus Correspondingength
MODBUS _HOLDING_TOTALS_D

R35426 Modbus RTSarting Address
MODBUS HOLDING_ADDR_RT

R35427 Modbus HoldingSarting Address
MODBUS_HOLDING_RT

R35428 Modbus Correspondingength
MODBUS _HOLDING_TOTALS_RT

R35429 Modbus RCSarting Address
MODBUS _HOLDING_ADDR_RC
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R35430 Modbus HoldingSarting Address
MODBUS_HOLDING_RC

R35431 Modbus Correspondingength
MODBUS _HOLDING_TOTALS_RC

R35432 Modbus LCSarting Address
MODBUS _HOLDING_ADDR_DRC

R35433 Modbus HoldingSarting Address
MODBUS_HOLDING_DRC

R35434 Modbus Correspondingength
MODBUS _HOLDING_TOTALS_DRC

R35435 1ms Timer STM Qycle Setting
STMO_PV

R35436 1ms Timer STM Qurrent Time
STMO_CV

R35437 1ms Timer STM Qycle Setting
STM1_PV

R35438 1ms Timer STM Qurrent Time
STM1_CV

R35439 1ms Timer STM @ycle Setting
STM2_PV

R35440 1ms Timer STM Qurrent Time
STM2_CV

R35441 1ms Timer STM Gycle Setting
STM3_PV

R35442 1ms Timer STM Qurrent Time
STM3_CV

R35443 10 ms Timer STMQycle Setting
LTMO_PV

R35444 10 msTimer STM Qurrent Time
LTMO_CV

R35445 10 ms Timer STMQycle Setting
LTM1_PV

R35446 10 msTimer STM Qurrent Time
LTM1_CV

R35447 10 ms Timer STM@ycle Setting
LTM2_PV

R35448 10 msTimer STM Qurrent Time
LTM2_CV
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R35449 10 ms Timer STMGycle Setting
LTM3_PV

R35450 10 msTimer STM @urrent Time
LTM3_CV

R35451 0.1ms Timer HST@cle Setting LOW
WORD
HSTO_PV

R35452 0.1ms Timer HST@cle Stting HIGH
WORD

HSTO_PV

R35453 0.1ms Timer HSTQ@urrent Time LOW
WORD
HSTO_CV

R35454 0.1ms Timer HSTQ@urrent Time HIGH
WORD
HSTO_CV

R35455 0.1ms Timer HSTQycle Setting LOW
WORD
HST1 PV

R35456 0.1ms Timer HSTQycle Stting HIGH
WORD
HST1 PV

R35457 0.1ms Timer HSTCurrent Time LOW
WORD
HST1_CV

R35458 0.1ms Timer HSTCurrent Time HIGH
WORD
HST1_CV

R35459 0.1ms Timer HSTQ@/cle Setting LOW
WORD
HST2_PV

R35460 0.1ms Timer HSTQ@cle S*tting HIGH
WORD
HST2_PV

R35461 0.1ms Timer HSTQurrent Time LOW
WORD
HST2_CV
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R35462 0.1ms Timer HSTQurrent Time HIGH
WORD
HST2_CV

R35463 0.1ms Timer HST@/cleSetting LOW
WORD

HST3_PV

R35464 0.1ms Timer HST@G/cle Stting HIGH
WORD
HST3_PV

R35465 0.1ms Timer HSTQirrent Time LOW
WORD
HST3_CV

R35466 0.1ms Timer HSTQurrent Time HIGH
WORD
HST3_CV

R35467 0.1ms HSTA HSTArrent Count LOW
WORD
HSTA_CV

R35468 0.1ms HSTA HSTArrent Count HIGH
WORD
HSTA_CV
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R35469 It is used for designating the Data When using ROM Pack to save the Ladd
R35478 Register that should beeplicated in the |program and the data register, this table
SD Card for reading, and the user neeshould be used to determine the registers
to create such field before replicating tithat should be replicated. When turning g
SD Card. After turning on the PC, it wilthe PC, it will be read by ROM Pack for
execute the required action according |[executing the required initialization
SR18~SR27 that have been replicategprocedure.
the SD Card.
SD_GROUP_FLAG
SD_GROUP_COUNT
SD_GROUP_LEN1
SD_GROUP_ADDR1
SD_GROUP_LEN2
SD_GROUP_ADDR2
SD_GROUP_LEN3
SD_GROUP_ADDR3
SD_GROUP_LEN4
SD_GROUP_ADDR4
R35479 Control the register to be read by SD |=5530H When turning on the PC, it will ng
Card. Determine if the data register in |read the data register that has been
the PACK should be read when turnin(replicated to ROM Pack.
onthe PC. = Other valueWhen turning on the PC, th
SD_GROUP_LOAD_FLAG content of the data register being replicat
to ROM Pack will be initialized as the val
when the register is replicated.
R35480 Testrun modification mode or replicate
the SD Card related command and the
state
SD_STAE
R35481 Userdefined TCP port dfatek binary
server
ETH_FATEK_CUSTOM_PORT
R35482 Userdefined TCP porf Modbus TCP

server
ETH_MODBUS_CUSTOM_PORT
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R35483 iMonitor ConnectionSatus 0: Offline
IMONITOR_STATUS 1: Online

2: Connecting
Others: Error code

R35484 Host MAC address

R35786 SYS_MAC1
SYS_MAC2
SYS_MAC3

R35487 Reserve
R35643

R35644 SDOperation Information Word Group
High byte: Stat€ode

Low byte: OperatioiCode
SD_OPERATION_STATUS

R35645 Build-in Analog Input ChannelRead
Value (M2 Typég
PLC_AIO

R35646 Build-in Analog Input ChannelRead
Value (M2 Typg
PLC_AI1

R35647 Error code of PSO 4
PSO4_ERR_CODE

R35648 Error code of PSO 5
PSO5_ERR_CODE

R35649 Error code of PSO 6
PSO6_ERR_CODE

R35650 Error code of PSO 7
PSO7_ERR_CODE

R35651 Completed step number of positioning
program for PSO4
PSO4_DN_STEP_NUM
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R35652 GCompleted step number of positioning
program for PSO5
PSO5_DN_STEP_NUM

R35653 Completed step number of positioning
program for PSO6
PSO6_DN_STEP_NUM

R35654 Completed step number of positioning
program for PSO7
PSO7_DN_STEP_NUM

R3%55 Qutput frequency for Low Word of P8(
PSO4_CUR_FREQ

R3%56 Qutput frequency for High Word of P8¢
PSO4_CUR_FREQ

R3%57 Output frequency for Low Word of PS(Q
PSO5_CUR_FREQ

R3%58 Qutput frequency for High Word of PS¢
PSO5_CUR_FREQ

R3%59 Output frequency for Low Word of P$(Q
PS06_CUR_FREQ

R3%60 Qutput frequency for High Word of P8¢
PS0O6_CUR_FREQ

R3%61 Qutput frequency for Low Word of P3(
PSO7_CUR_FREQ

R3%62 Output frequency for High Word of P3(
PSO7_CUR_FREQ

R3%63 Currentpulse position for Low Word of
PSO4
PSO4_CUR_POS

R3%64 Current pulse position for High Word o
PSO4
PSO4_CUR_POS

R3%65 Current pulse position for Low Word of
PSG
PSO5_CUR_POS

R3%66 Current pulse position for High Word o
PSG
PSO5_CUR_POS

R3%67 Current pulse position for Low Word of
PS®
PSO6_CUR_POS
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R3%68 Current pulse position for High Word o
PS@®
PSO6_CUR_POS

R3%69 Current pulse position for Low Word of
PSa
PSO7_CUR_POS

R3%70 Current pulse position for Higivord of
PSa
PSO7_CUR_POS

R®H671 Pulse count remaining for output for Lg
Word of PS@
PSO4_REMAINING_COUNT

R3%72 Pulse count remaining for output for
High Word of PSO
PSO4 REMAINING_COUNT

R3%73 Pulse count remaining for output for Lg
Word of PSG
PSO5_REMAINING_COUNT

R3%74 Pulse count remaining for output for
High Word of PS®
PSO5_REMAINING_COUNT

R3%75 Pulse count remaining for output for Lg
Word of PS©
PS0O6_REMAINING_COUNT

R35676 Pulse count remaining for output for
HighWord of PSO6
PS06_REMAINING_COUNT

R35677 Pulse count remaining for output for Lg
Word of PSO7
PSO7_REMAINING_COUNT

R35678 Pulse count remaining for output for
High Word of PSO7
PSO7_REMAINING_COUNT
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R35679 MQTTCGonnectionSatus
MQTT_STATUS MQTT_CONNECT_ACCEPTED =0,
MQTT_CONNECT_REFUSED_PROTO(
RSION =1,
MQTT_CONNECT_REFUSED_IDENTIH
MQTT_CONNECT_REFUSED_SERVER
MQTT_CONNECT_REFUSED_USERNA
SS =4,
MQTT_CONNECT_REFUSED_NOT_AU
ZED_ =5,
MQTT_CONNECT_DISCONNECTED =
MQTT_CONNECT_TIMEOUT = 257
R35686- |Reserved
R3560
R35761 Able todynamically change the high
speed pulse output frequency
HSPO_FREQ_CTRL
R35762 COM2 higkspeed network enable/mod

Low Bit=55HHigh-speed slave station
enable
=Others, Disabled

High Bit=55H, Highpeed master station
communication with ondgable cycle
=Others, Continuous

34

M-PLClInstruction User Manual



Chapter 2 Details of Memory Configuration, Single Point (Digital) and Register in PLC

R35763 CO_MZ Receive/Transmit Timeout Sett When the value of the high byte is not 56
(High-Speed) . .
the system will generate appropriate
COM_RX_TX_TIME_P2H . . .
settings based on the communication
parameters set in R4161, and the user dq
not need to configure them.
When the value of the high byte is 56H, t
low byte is reserved for manual settings
when the system configuration does not
meet the requirements of use.R4160605 :
Reserve
R4160[#6] SetTX TMO, =0, 500us ; =1,
700us ; =2, 900us ; =3, 1100us
FBshigh-speed communicatioBaud Rate
andthe automatic setting for Rx/Tx time
out values is as follows:
For reference
Baud Rate = 38400, Rx = 8 bit time , Tx
700us
Baud Rate = 153600, Rx = 16 bit time , T
700us
Baud Rate = 614400, Rx = 20 bit time , T
700us
R35764 Type of FUN30 system analogjue bit FANS MHS AL
PID_AI_RESOLUTION — %
- M mMnoAd
FrMGKSNE boAd
R35765 Gain constant of FUN30
PID_GAIN
R35766- |Reserved
R35821
R35822~ |Expansion module calibration reserved
R35871 registers
R35872  [Starting register of expansion module
R36871 status
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R36872 |TEST RUN ReseRagister Read-Only)
R36879

R36880~ |For Motionrelatedspecial Registers
R36979

R36980 Motion axis data start (readnly)

R43194 |PO (R43194Reserved(R43195),
R43213  |P1(R43196), Reserved(R43197),
P2(R43198), ... P9 (R43212),

Reserved(R43213)

INDEX_PO
INDEX_P1
INDEX_P2
INDEX_P3
INDEX_P4
INDEX_P5
INDEX_P6
INDEX_P7
INDEX_P8
INDEX_P9

R43214 \%

INDEX_V

R43216 Z

INDEX_Z
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2-5 Motion Special Relay Details

For more detailed information, please refer MPLCOMotion UserManualChapter 2 Motion
Parameters and StatS$pecial Register and Relay)

The table lists the register numbers for axis 1, and for each subsequent axis, the register number
is obtained by adding0*(n-1), 'n' represents the axis number.

WSt e Cdzy OGA2Y {8aG3Y ¢Fr3 {&Yo
aMApHD~A lff FTES&aY {{!'[[w{9wxhuyhb

amnpHum |! HEESAYWSSND| ! [[ g{ 9wxzhyC! ' [¢cypw{ ¢
aMAOpHH 2NARGS Fff Yla!tgt! way5! wbbDyLbLG¢

LU N YSGSNAE R
AYAGALFEAT G
aMNnpHO wWSAGFNIL Y2Glw9{ ¢! we¢ypah¢Lhby/! w5
Ol NR
aMapHn [ dzZaG2Y t5h [/'{¢hapt5hyt! /Y9c¢
ALISOAL &8 NB I/

:;ﬂ;lz&n t%gﬁgzoigu’\lit!'Mw{QWihmhb
SR P TR
Ty YT
SR YT | ETICITRS
e
wo T o ok no |l M.l unb
‘;E"”C”pm!l‘émmﬂwy |- MmyhwDY{LD
‘:‘Ag"”c”cm!éxa fAYAGOB! - Mpt h{¢y{LD
‘;EAHCHTBT!E)\:E\TM RYAGOG [ - Mmyb9DY{LD
3'2)"”0"3"“1/2 [ 2dzy G {A3y! - myp%By{LD
PR PP T s PRI
?AEAHCMHBT!O;EQZEO{KéxSENJE!-MllJ{,b/LIJhCCLpSL{

37

M-PLClInstruction User Manual



Chapter 2 Details of Memory Configuration, Single Point (Digital) and Register in PLC

Cdzy QG A 2]

{eadSy ¢ 3 {&Yo

l EA A { & KNS

s . I I ' wh
MO Ot dzil K h b My{L blwt Wil whb
amncmHbr! EAA { & ydaENS
s > I b/ @w!! - w/ [ yhbuy. !
MO Ot dzi ok hb 54+ MYl PBlwta - wli Ty yhby
amncmobr! EAA { & ydkKNE
s . I L ' wh .
MO ot dzi 6k hcc ¢ M. blwta-wiliyhCcCy
AMACMIBY S5 sNBSR
MU
AMNCMPEY S5 SNDSR
MU
AMACMEBT S5 SNBSR
MU
= - A
;r“ MTEU Exa tNRG6S (! - Myt wh. 9mM@hb
amncmybtr! EAE t NRoS | |
- WS a8 wo{9¢uy! Mt wh. 9m
= - .
;r“ MOBT | Ei s (NP6S 1! - Myt wh. 9HQhD
aMmncHAbT! EA& (ICNB/ DO A
- e I .
M0 wa a8 wo9{9¢uy Myt wh. 9H
>
amn HMT:)T['EAa {AfYOKN‘I
w0 tF N YSUSNI LY! - myp{, b/ gt!wayp!tt[,6 PLa
9FFSOG wSl dz
l EA & &y C
aM/iCcHHBI a {A?¥OKN‘I
- tF N YSUOSNI bY! - myp{, b/ ¢t!wagp!tt[,6, vb-
9FFSOG wSl dz
l EA & &y C
aMJ/CHOBOI ?v{ey?N‘zi)
L /£ dzii OK 9RIS|! - mw{ b/ W/ [! YO5D9 Ye¢ wL I
hy
awncnntl LYAGAFEAT G
L LKIF&4S 6KSy (h!' ¢t!c¢wtl ! {OuLbL¢W2] 9]
28y OKN2 y 2 dzi
amMncHpbHI!EAA& WEGI-Gi\Zl
. X ! he¢! w! bDw/ | hh g
MO I K22a8 borNy  MYwWhelwibDy/ {9wb
aMncHCcHI!EAE w20l (A2
L ! he¢! w! bDyeDE Y5 L
MO 5ANBOGAZY Mywhe!y webewsLw
aMncHTHI!IEAAE {@yONRY,
|
L L2 RS hb I . my{ . b/ wyah59yhb

38

M-PLClInstruction User Manual



Chapter 2 Details of Memory Configuration, Single Point (Digital) and Register in PLC

wSf I @&

Cdzy QG A 2]

{eadsSy ¢I 3

{éYo

amMnygbH nm

- tFdzAS / dzZNNBy! - mp! ¢ 9 wiw/ ¢ b
al\nncmlaplanQ)/l-()fTﬁLJSSEK‘l
MO FaNJ I Era zng’  MWILDLw{tSyahsso
amnconbr{Si GKS OdzNJ
: . 2 ¢ » h h

M O 022 NRAY 64 |LO¢W!H - my/hhw

&1 - .
;r”COM IEAZ 2LISNI} GAl! - Mmyht 9w! ¢Lhbyahs9
aMncoHbT o, A ]
- l EA& 2LISNd»iM! - mpht Ow! ¢Lhbgah59y! bl
amMmncoobtr¢KS |EA&E 2L

- - ! .

MO 4283 Foaztddg ~MwhtowtelLhbyahs9yh. |
;zm”””E“{éNﬁz hy | mMy{9wthyL{yhb
3XMH”MHThu§M}GA2y wi{!l - Mmyht ywo! 5
aMMHDMNH BIT .. . A )
. | BEAa S&NEBENB]! - MmULbyoww
;XMHHOHT!EAé G NYAYIl - myLbuw2! wh

B ,
;XMH”” [ 2yGNRE AY 1! - muLbuy/ ¢w|
3ZMHr‘pH[|2Ym3/3 Ay LIl - mwLbyl ha

= -
3zMH”C l2YAy3d R2yS|! -myl hawsb
aMMHDNT BT . p .
- t 2AAGADNBRYNE! - myLbyt h{lL

B ,
3zM””y t24AGA2YAY 3|l - Myt h{Ly5b
;XMHnmbTWhD Ay LIN23IN! - myLbyWwWhD

B .
3XMHp" WhD R2Yy$ | . MYWhDW5b

B 3 -
3?MHpM {@YOKNRBYAT AY! - MmyLby{ . b/
aMMHDPHBT < . -
w0 {8y OKNRYAT Ay! - my{, b/ Yhb

39

M-PLClInstruction User Manual



Chapter 2 Details of Memory Configuration, Single Point (Digital) and Register in PLC

wSft I @ Cdzy OG A 2y {eadsSy ¢33 {eyYo
=8 A A LA
3XM”p° {LISSR Y2RS . M@P{t995yah59
aMMHDp N BT A A LA
WO {LIISSR Y2RS ! - myp{too9s5yah59¢YL{PY5hb
aMMHDpPp BT A < A
MO ¢2NJjdzS Y2ZRS - Myp¢chwvgahb59
aMMHDpC bt A < A
w0 ¢C2NJjdzS YZRS -MPechwvygah59y¢pL{PY5hb9
aMMHpTBT, ~, . . P ]
w0 l'EAA az2tTu f -mMyp{hCecy[ Lapt h{yp{c! ¢,
aMMHpYy BT, ~, . . <
"o l'EAA amtadti! - my{hCecy[Lapyb9Dy{ ¢! ¢,
[= 1 { I
;zMHpm | EA4 2NAIAY|! - MmyhwLDW[ Layf{ ¢! ¢! {
aMMHC NnbBT -~ g N
w0 l'EARYAUODBL &! - my[Lawth{yw{c! ¢, {
aMMHC MBI, ~, . .. .« sn <2
WO ' EAamt AYAwWaz! - my[ Layb9oDyY{ ¢! ¢; {
aMMHCHBI! EA& t NP0 S |
. s oA I ¢! .
M0 Gl oGS ¢cwLDy{c¢c! ¢, { yhCuy MYt wh
aMMHcoObT! EA& t NROS |
I ¢! 1.
M0 G GS ¢cwLDY{¢! ¢, {WwhCuyY! - mPt wh
ammHcnbr! EA&a aeyOKNJ
A - L ! ! h .
M 0 Lk NF vSasng g1t bl et e fyhcwt My,
[= 1 { - . -
3zMHCp I EAa OGN} OLAY! - MWC[ hwowwwy{ ¢! ¢! {
= 1{ IS R
3XM”CC IEA& tIFdas {|! -mut! ! {ow{el ¢! {

Motion special relay list

[ All special relays do not provide TU and TD differential contact commandsTDW] If it is

necessary to perform differential action on the special relay, it can be replaced by an indirect

method. (Refer to the picture below)
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i

special relays use TD/TD by an indirect method

Note: Those marked witlgy € in special relays and temporary registers are forbidden to be
written. Meanwhile, this kind of relays are still prohibited/disabling control and forced sett
and TU and TD contacts are not provided.
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2-6 Motion Special RegistebDetalils
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The table lists theegister numbers for axis 1, and for each subsequent axis, the register number
is obtained by adding 150*¢h), 'n' represents the axis number.
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Tablel Motion special register list
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M SERIES PLC Instruction Lists
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3-1 Sequential Instructions

: Instruction
Operand | Symbol Function
Type
+— — |Starting a network with a normally open (A) contact
+—1— |Starting a network with a normally closed (B) contact
>, 2
{ z¢Z _ _ _ _ Network
11— |Starting a network with a differential up (TU) contact starting
instructions
+—1— |Starting a network with differential down (TD) contact
+— — |Starting a network with a open circuit contact
}——— |Starting a network with a short circuit contact
e Starting a relay circuit from origin or branch
line with a normally open contact
Starting a relay circuit from origin or branch
— = |7 :
line with a normally closed contact
DD
{z¢x : - -
P Startlr.]g a rglay CII’CIUI'[ from origin or branch Origin or
line with a differential up contact .
branch line
Starti I ircuit f igi b h starting
arting arelay circuit from origin or branc : :
. . ) : instructions
e line with a differential down contact
Starting a relay circuit from origin or branch
line with a open circuit contact
Starting a relay circuftom origin or branch
line with a short circuit contact
Serial connection of normally open contact Serial
X, X2 — = -
Z’¢ s connection
{ —{— |Serial connection of normally closentact instructions
2
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. Instruction
Operand | Symbol Function
Type
—{ 7 |Serial connection of differential up contact
—I|— |Serial connection of differential down contact
— —— |Serial connection of open circuit contact
— |Serial connection of short circuit contact
T LT Parallel connection of normally open contact
XY M Ty T Parallelconnection of normally closed contact
S,T.C ' ' i Parallel
T T Parallel connection of differential up contact
connection
Ty T Parallel connection of differential down contact instructions
+ 71 |Parallel connection of open circuit contact
T + |Parallel connection of short circuit contact
Serial connection of two circuit blocks
I Blocks merge
— 1 |Parallel connection of two circuit blocks Instructions
—— ) |Send result to coil
Y,M,S
——) |Send inverted result to coil Coil output
_ - instruction
v L Send result to an external output coil and appoint it a
retentive type
Save the node status to a temporary relay
TR
Load the temporary relay
Node
— I— |Take the transition up of the node status operation
instruction
— l— |Take the transition down of the node status
— — |Invert the node status
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Instruction

O d | Symbol Functi
peran ymbo unction Ty

-« (s) |Seta coil

- (r) |Reset a coil

sequential instructions list

I The 36 sequential instructions listed above are all applicable to every moddls SERIEBLC.
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3-2 Function Instruction

There are more than 100 differeM SERIES Pfu@ction instructionslf put the D and P derivative
instructions into account, the total number of instructions is over 200. On top of these, many
function instructions have multiple input controls (up to 4 inputs) which can have up to 8 different
types of operation mode combinations. Hence, thee ofM SERIES PinStruction sets is in fact not
smaller than that of a large PLC. Having powerful instruction functions, though may help for
establishing the complicated control applications, but also may impose a heavy burden on those
users of smalfi & LIS Roreas@df dse, MeriesPLC function instructions are divided into two

groups, the Basic functiongrop KS Ay aid NHzOUAZ§ aae Va2 OKISRE gali XA @
which amounts to 26 function instructions and 4 SFC instructieamd the advanced function group.

General Timdr Counter Function Instructions

5

FUN Derivative ) L
Name | Operand . Function descriptions
No Instruction
General timer instructions
" ¢ t £ . -
wy 0 a4y yy Yyl 1028] tofall G4 n
General counter instructions
I I Yyt ¢ ., g .
0 ayyyyl 1218ltofaB1380 n
- T |5/ ¢ £t x5t 16-Bit or 32Bit up/down counter

General Timar Counter Function Instructions list

Single Operand Function Instructions

X To get the updifferentiation of a D relay and store tt
4 |DIFU D P
result to D
- 5 DED D P To get the down differentiation of a D relay and sto
the resultto D
"~ 10 |[TOGG |D P Toggle the ON/OFF status of the D relay

Single Operand Function Instructiolnst
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Chapter 3 M SERIES PLC Instruction Lists

) {9¢ 5 51t Set all bits of register or a discrete point to 1
) w{ ¢ |5 5t Clear all bits of register or a discrete point to O
MwMmnov¥ae w o |b t Zone set or clear
Setting Resetting Instructionkist

SFQnstructions
I STP Snnm STEReclaration
| STPEND End of the STEP program
i TO Snnm STEP divergent instruction
i FROM |Snnm STEP convergent instruction

{ ClhstructionsList

Mathematical Operation Instructions

- 11 |(nj) Sa,Sb,D [[g§ [Perform addition of Sa and Sb and thetore the result to D

12 |@3) Sa,Sb,D & [Perform subtraction of Sa and Sb and then store the resulf

" 13 |(N)) Sa,Sb,D BE [Perform multiplication of Sa and Sb and then store the res
toD

S 14 |() Sa,Sb,D BE [Perform division of Sa and Sb ahen store the result to D

~ 15 |(+1) D E_E Adds 1 to the D value

s 16 |-1) D B[ [Subtracts 1 from the D value

24 [SUM  [SND B[ [Take the sum of the successive N values beginning from §
storeitin D

25 |MEAN [S,N,D B[ [Take the mean average of tiserccessive N values beginning
from S and store itin D
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27 |INEG D E_E Take the 2's complement (negative number) of the D valug
store it back in D

28 |ABS D E_E Take the absolute value of D and store it back in D

38 |PID2 ID,CH, SR,0O PIDoperation

PR,WR
33 |LCNV  |Md,S,Ts,D,L E Linear Conversion
34 |MLC RsSI,Tx,Ty,TE Multiple Linear Conversion
D

200 [LMC [SD B[f |Integer to floating point number conversion

201 |[crL  [S,D B[f [Floating point number to integer conversion

202 |[FADD [Sa,Sb,D |[§ Addition of floating point number

203 |[FSUB |Sa,Sh,D E Subtraction of floating point number

204 |FMUL |Sa,Sb,D E Multiplication of floating point number

205 |FDIV Sa,Sh,D E Division of floating point number

206 |[FCMP |Sa,Sb E Comparison of floating poimtumber and then store the resu
to FO FO2

207 |FZCP S,SU,SL E Comparison of floating point number S to thenesformed by
the upper limit SU and the lower limit SL and then store the
result to FO@ FO2

209 |FSIN SD E SIN trigonometric function

210 |[FCOS |S,D E COS trigonometric function

211 |[FTAN |SD E TAN trigonometric function

212 [FNEG |D E Change sign dfoating point number

213 |FABS D E Take absolute value of floating point number

Mathematical Operation Instructiorisst
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Logical Operation Instructions

" 18 |AND Sa,sb,D [B[§ |Perform logical AND for Sa and Sb and store the result to

" 19 |OR Sa,Sb,D [[g§ |Perform logical OR for Sa and Sb and store the result to D
 por sasho BE oo i andstore D
n o men B

5

Logical Operation Instructionsst

Comparison Instructions

Compare the data at Sa and data at Sb and store the resu
i CMP Sa,Sb P
17 2 BE | oo-ro2
37 |ZNCMP |S.SU.SL E E Compare S with the zones formed by the upper ligtitand

lower limit SL. and store the result to FOO~FO2

5

Comparison Instructionigst

In Line Comparison Instructions

170 Sa,Sh D Equal to compare

171 |a Sa,Sb D Greater than compare

172 |a Sa,Sb D Less than compare

173 |s & Sa,Sb E Not equal to compare

174 |a A Sa,Sb E Greater than or equal to compare
175 |Aa Sa,Sh E Less than or equal to compare

In Line Comparison Instructiobist

Data Movement Instructions

" 8 [MOV  |S,D B[ [Transfer data from S
" 9 [MOV/ |SD ‘E [ |Invertdata S, and then transfers the result to D
40 |BITRD IS\ E E il?(teoald:gl: status of the bits specified by N within S, and
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E E Write the INB input status into the bits specified by N

41 BITWR |D,N o
within D

E E Write the status of bit specified by Ns within S into the &

42 BITMV |S,Ns,D,Nd - o
S specified by Nd within D

43 |NBMV |S,Ns,D,Nd [Bj[g  |Write the Ns nibble within S to the Nd nibble within D

Write the byte specified by Ns within Sttee byte

+ 4 »
nn |, azx|{zbaz[Bf specified by Nd within D

45 |XCHG |Da,Db B[§ |Exchange the values of Da and Db

46 |SWAP |D ﬁ Swap the higtbyte and lowbyte of D

115 |DBUF ID,CH,D Store the data form Expansion Module to PLC register
160 [RWFR |Sa,Sb,Pr,L,! Read/write fileregistercommands

161 (WRMP \?\}Ek,Os,Pr, Write memory pack

162 |[RBDMP |BK,Os,Pr,L,l Read memory pack

Data Movement Instructionkist
Shifting/Rotating Instructions
" 6 [BSHF |D BE |nift left or right 1 bit of D register

Shift left the D register N bits and move the last shifted

51 |SHFL D,N DJH . o .
:E bits to FOO. The empty bits will be replaced by INB inpy

Shift right the D register N bits and move the last shifte(

52 |SHFR |D,N BE |out bits to FOO. The empty bits will beplaced by INB
input bit
53 ROTL D.N EE Rotate left the D operand N bits and move the last rotat

out bits to FOO

EE Rotate right the D operand N bits and move the last

54 |ROTR DN rotated out bits to FOO

Shifting/Rotating Instructionkist
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. Code Conversion Instruction

61 (B[ 9/ |S,D E Convert the time data (hours, minutes, seconds) of the
three successive registers starting from S into seconds
then store to D

Convert the seconds data ofr&o time data (hours,
62 |[bl a{ |S,D E minutes, seconds) and store the data in the three
successive registers starting from D

Code Conversion Instructidist

Flow Control Instructions

5

" 0 MC N The start of master control loop
" 1 |MCE N The end of mastecontrol loop
- 2 |SKP N The start of skip loop
- 3 |SKPE N The end of skip loop

END End of Program
22  |BREAK Exit from FORIEXT loop
65 |LBL 1h 6 Define the label with 1~6 alphanumeric characters

alphanumeri

66 |IJMP LBL E Jump to LBL label amdntinues the program execution
67 |CALL LBL ﬁ Call the sukprogram begin with LBL label
68 |RTS Return to the calling main program from spbogram
69 |RTI Return to interrupted main program from sygrogram
20 |FOR N Sfji;ﬁ\fhe starting point athe FOR Loop and the loop
71  INEXT Define the end of FOR loop
Mpde - ¢ 5 [ b Ladder Program blocking function

Flow Control Instructionkist

10
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74 |IMDIO |D,N ﬁ Update the 1/O signal on the main unit immediately
ID,CHRPR .
99 |TPCTR OR.WR PIDcontrol Instructions

I/0O InstructionsList

Cumulative Timer Function Instructions

87 |TImS CV,PV Cumulative timer usin@mS as the time base
88 |[TIOmS |CV,PV Cumulative timer usin@OmS as the time base
89 |T1I00mS |CV,PV Cumulative timer usin@00msS as the time base

Cumulative Timer Function Instructiokist

Watch Dog Timer Control Function Instructions

90

WDT

N

Set the WDT timer time out time to N mS

91

RSWDT

Reset the WDT timer to O

Watch Dog Timer Control Function Instructicdust

High Speed Counter Control Function Instructions

Read the current CV value of the hardware HSCs,HSC

92 |HSCTR |CN DP HSC3, or HST on SOC to the corresponding CV registe
the PLC respectively
Write the CV or PV register of HBCBSC3 or HST in the
93 |HSCTW |S,CN,D DP

PLC to CV or PV register of the hardware HSC or HST
SOC respectively

High Speed Counter Control Function Instructioes

RampUp/DownFunction Instructions

98

RAMP2

Om,TaTd,Rt
Rc,WR

Tracking type ramp function for analog output

Ramp Function Instructiorisst

11
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Communication Function Instructions

5

150 [M-Bus [Pt,SRWR |t Modbus protocol communicatiomstruction

151 |CLINK Et’MD’SR’vt FATEK/Generic protocobmmunicationinstruction
152 |NCR Active network communication

156 |CMCTL l/lal,:I:t,Ts,ME Communicationmoduleinstruction

Communication Function Instructiohsst

Table Function Instructions

103 BT_M [Ts,Td,L [B[§ |Copy the entire contents of Ts to Td

107 [T_FIL |Rs,Td,L [B[§ [Fill the table Td with Rs

Sorting the registers starting from S length L and store

113 [SORT S,D,L P
EE sorted resultto D

Table Function Instructiorisst

Matrix Instructions

E Calculate the total number difits that are 0 or 1 in Ms,

130 |[MBCNT |Ms,L,D )
then store the results into D

Matrix Instructiond.ist

NC Positioning Instruction

5

140 [HSPSO |[Ps,SR,WR HSPSO instruction of NC positioning control

mMmnMat! witaz{w Parameter setting instruction of NC positioning control

NCPositioning Instructiothist

Interrupt Control Instruction

145 |EN LBL

ﬁ Enable HSC, HST, external INT or peripheral operation

146 |DIS LBL E Disable HSC, HST, external INT or peripheral operatior

Interrupt Control Instructioriist

12
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Motion Control Instruction

5

176 |MFFlowStart ID Start the motion flow

177 |MFSysStop Control motion system stop

178 |MFHome AX /| 2y GNREt GKS |EAE K2V
179 |MFPointMov PT {GF NG LIR2Ayd LI2aAdAzy
180 |MFJog AX,D,MD /| 2y GNREt GKS [FEAE K2V
182 |MFFlowPause t I dzaS GKS Y2GA2y TFi 2
183 |MFFlowResume wSadzyS GKS Y20A2y Ff
184 |MFFlowHalt Suspend the motion flow

185 |MFSysRstAIm Reset motion alarm status

186 |MFFlowStop ID CSNIYAYLFOS GKS Y2GA2Y
187 |MFSyslinit Servainitialization

Motion Control Instruction list

13
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Seqguential Instructions

4-1 =T TS L =TT o] o U RUSPSRS
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This chapter only describes tiitementfeatures and functions of sequence commands.

4-1 Element Description

4-1.1 Characteristics of A,B,TU and TD Contacts

ON

. Input X0 from the input terminal block X0
OFF
\ \
\ \
1 \ \
X0
. A contact Elemenstatus —— ‘ —
b |
X0
B contact Element status 0
> /- }
1 | }
. TU contact Element status X0 ﬂ»q« |
= i
1 |
TD contacElement status X0 +H+
—f=

Characteristics of A,B,TU and TD Contac

The waveform shown above reveals the function of A, B, TU and TD elements by exercising the
external input X0 form OFF to ON then OFF.
TUGENF yaAdA2y ' LIOY ¢KA& A& GKS a¢NAYaokaGAz2y
the referenced signal will turn on this element for one scan time.

¢5 O6C¢CNIYAAIA2Y 528y 0Y ¢KAA Aad (GKS AONIthéd A (A
referenced signal will turn on this element for one scan time.

TU and TD contact will automaaity generate the TU or Tulse corresponding to the contacts
or coils for all X, Y, M, S, T, C contact or coil state chadgesver, if the state change of the

coil is operated by the "application Instruction” in units of 16 or 32jbkgY " " " A

WM """ AWS " " " NJ TU or TD pulses will not be generated.

Note: The "ON" maintenance time of the TU and TD elements of the M SERIES PLC relay is the first
scan after the "ON" condition of the element is established (for example, the TU element changes
from O to 1, and the TD element changes from 1 to 0). Set"fOIN" for coikelemerts. Once it is set

to "ON", it will be cleared to "OFF" immediately when it is scanned again. In most applications, each
elementwill only be scanned once during the CPU probiamitving scan cycle, she "ON" time of

TU and T2lemerts must be equal to the scan time of the CPU. However, if it is scanned more than
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once in a CPU scan cycle (such as using "immediate input”" or "multiple coil output” in the program),
the TU and TD states of #éementswill be the first time the "ON" condition is met. Set to "ON"

when the scan arrives, and clear to "OFF" immediately when the second scan arrives, and the "ON"
time will be less than one CPU scan time. The TU of YO in the following illustration is ¢netoiEh

if the customer needs to capture the TU of YO for trigger operatoemust insertthe application

program n the range of YO TU "ON" to "OFF" (in this example, between b and e), otherwise he will
not be able to capture any YO or TU trigger signal.

Ladder Diagram

X0 YO
N )
Y1

0

X1 YO
¥ )

Example diagrarof the contact and scan timeelationship

N times scan N+1 times scan
} Scan Time t }
@ ® © © @ ®@ ® © @ ©®
U T R T T R S
xo | |
XlJ

YO

jﬁf 0 / F
s

-

YO
U

Y1

Y1
S —
[A]: The internal accumulator of PLC

PLC contact trigger and scan timedationship

Besides the TU/TD instructions which can detect the status change of reference operand, M
SERIES PLC also provides the instructions to detect the change of node

status (power flow). For details please refer the descriptions of FUN4 (DIFU) and FUNS5 (DIFD)
instructions.
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4-1-2 OPEN and SHORT Contact

The status of OPEN and SHORT costad FAESR | yR OlFlyQi 68 OKI y3S§
Those two contacts are mainly used in the places of the Ladder Diagram where fixed contact statuses
are required, such as the place where the input of an application instruction is used totkelect

mode. The sample program shown below gives an example of configuring an Up/Down counter
(UDCTR) to an Up counter by using the SHORT contact.

X0 7.UDCTR——
-PsuiCv: R 0 -CUP-

u/D{PV: R 10
X1

—CLR

Up counterusing the SHORT contact

FUN7 is the UDCTR function. Whiséng edge of CK input occur, FUN7 will count up if the

U/D status is 1 or count down if the U/D status is 0. The example shown above, U/D status is
fixed at 1 since U/D is directly connected from the origie to a SHORT contact, therefore
FUN7 becomean Up counter. On the contrary, if the U/D input of FUN7 is connected with

an OPEN contact from the origine, the FUN7 becomes a DOWN counter.

X0 -7.UDCTR——
+—{ —PSU{CV: R 0 [CUP-

-U/D+{PV: R 10
X1

+ | |—CLR

Down counterusing the OPEN contact

M-PLClInstruction User Manual



Chapter 4 Sequential Instructions

4-1-3 Output Colil and Inverse Output Coill

Output Coil writes the node status into an operand specified by the coil instruction. Invert Output
Coil writes the complement status of node status into an operand specified by the coil instruction.
The claracteristics depicts at below.

X0 Y0
1 | ()
Y1

/)

Ladder Diagram dDutput Coil and Invert Output Coil

°°c
N

Output Coil and Invert Output Coil
4-1-4 Retentive Output Caoll

For the internal coll, it can be set as holding or #iding (it is alichotomy, such as M#8519 of

the internal coil MGM9119 is norholding, then M852e6M9119 is holding), but for the output point,
due to practical It is not suitable to use the dichotomy method to set hold orhwid, so if most

PLCs need to hold the outppoint, they must first send the result to the internal hold coil, and then
send the internal hold coil to the indirect method of the output point, M SERIES PLC Then provide
you with the method of selecting the output point to be maintained under thegpafyl/O
Configuration> Output Power Failure Hold, the following geibtection circuit:

X0 X0 YO
e

YO
o

Ladder Diagram dRetentiveOutput Coil
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From the above example, if turn the X0 "ON" then "OFF", YO will keep at "ON". aWaege the PLC
state from RUN to STOP then RUN or turn the power off then on, the YO still keep at ON state. But if
use the OUT YO instruction instead of the OUT &) to turnthe X0 "ON" again after change the

PLC state from RUN to STOP then RUN or turn the power off thafOstatuswill be ON

4-1-4 Set Coil and Reset Coill

Set Coil writes 1 into an operand specified. Reset Coil writes 0 into an operand specified. The
characteristics depicts at below.

X0 YO
i S
X1 YO
! &

Ladder Diagram dbet Coibnd Reset Caoll

X0

SET
X1 / <RST
YO /

Set Coibnd Reset Coil
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Description of Function Instructions

5-1  The Format of Function INStructions.................cccccveerreenerreenncee. ghim) wckmseman
5-2  Use W Prefix for Word and Bit Access Transformation............... iEaRl MAREREE -
5-3  Use Index Register (XR) for Indirect ADdressing...........c.ccoeveurene IR HAREEREE -
5-4  NUMDENNG SYSLEM...........oviveeeeeeeeeeeeeeeeeeee e ghtm) ok omama
5-5 Overflow and Underflow of Increment (+1) or Decrement (-1) Instruction (Beginners
please SKip thiS SECHION)........cciiiviieeis it e re e st e eee e e s eree iHRR! BAEERSE -
5-6  Carry and Borrow in Addition/Subtraction ............c.cccceciievcnicnnn. gtte) iokmosemar
1
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5-1 The Format of Function Instructions

Function Instructions of M Series PLC will be divided into four parts including input control,
instruction number/name, operand and function output. The number of input controls, operands,
and function outputs of each instruction is different (please reéfethe description of each
instruction).

Ladder Diagram

Example 1: Singlaput Instruction

15
Operation control —EN- (+1) | R 0 -CY — Carry(FOO0)

Example 2: Multiple Input Instructig

r7.UDCTR——
Counter Pulse— PSU{CV: R 0 [CUP— Count-Up(FOO)

Up/Down count—U/D { PV : 10

Clear control —CLR-

The Format of Function Instructions
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5-1-1 Input Control

M SERIES PLC has at least one input control for apipdication commands except for 7 application
commands without input control, up to four. Application instructions are based on the combination
of input control signals to determine whether to execute the instruction and what kind of operation
to perform.On the software package of UperLogic and when the ladder diagram program is printed
out, all the input control and function output terminals of the application instruction symbols are
marked with English comment abbreviations to indicate what kind of fanatontrol or output the
terminal is, so as to facilitate memory and Read, as shown in the above figure 2, the first input is
marked "PLS", which means that the counter only counts once when the counting pulse pulse
OKIFy3aS&a FNRBY nlbv seddddanpuyidmaseI 8O an tHe Y Rieter &B8ve the
slash Count Up, D at the bottom means count Down, if this input is 1, when the counting pulse PLS
comes, the counter value will increase by 1, otherwise, if it is O, it will decrease by 1, and dhe thir
input is marked "CLR", which means clear Clear, that is, when this input is 1, the count value of the
counter will be cleared to 0. For the input control comments of other application commands, please
refer to the description of each command.

Note: No input control command means that the command needs to be directly connected to the
bus, and cannot be connected in series with input control components, and has no functional
output. The command itself forms a network. There are 6-mgut control comnands such as MCE,

SKPE, LBL, RTS, FOR, NEXT, etc., please refer to the description of each command in Chapter 6 and

LA

All input controls of the function instructions should be connected by the corresponding elements,
otherwise a syntax error will occuks shown in example 3 below, the function instruction FUN7 has
three inputs and three elements before FUN7. X0, X1, and X2 corresponds to the first input PLS,
second input U/D and third input CLR.

Ladder Diagram

_7.UDCTR —
X0
—| p—PLs— cv: Ro — cuP—

X1 .

| up— PV: 10
X2

—| ——CLR—

Function instruction ofinput Control
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5-1-2 Instruction Number and Derivative Instructions

EU Indicates a Double Word (d#t). The 16bit word is the basic unit of the registers in$ries

PLC. The data length of R, T and C (except C1024~C1063) registessitark d@gister with 32bit
data length is required, then it is necessary to combine two consecutihat 16gisters together
such as RRO, R&R2 etc. and those registers are represented by prefix a D letter before register
name such as DRO representsiRlandR2 represents RR2. If you enter DRO or DWY16 in the
monitor mode of FR8, then a 3bit long value (RRO or WY32NVY16) will be displayed.

B31 B16 B15 BO
S5wn 'wm  wn | WM | W N |
| b 1
High Word register Low Word registe
B31 B16 B15 BO
52mczor? mc | 2 oH | 2 mc |
nh mc 1) b

High Word register Low Word registe
A

Note 1 In order to differentiate between 18it and 32bit instructions while using the ladder
diagram and mnemonic code, we add the postfix letter D after'thstruction number" to represent
32-bit instructions and the size of their operand arel32 The instruction FUN 11D has a postfix
letter D, therefore the source and destination operands need to prefix a letter D as well, such gs the
augend Sa:RO0 is aetly Sa=DR0=RR0 and Sh=DR2=R2. Please also pay special attention to the
length of the other operands except source and destination are only one word whetHegit b632
bit instructions are used.

Note 2:Readingegisterstatus at labbemDiagram, we can adihe prefix letter W before the
"Instruction number" to access thegisterstatus of consecutive 16 bjtsor example WX0
representX0~X15WM32representM32~M47, the accessedit address must be a multiple of 16
bits. For example, WM16 is a legal address, but WM8 is an illegal address.

EU indicates the pulse mode instruction. The instruction will be executed when the status of input

control changes from 0 tol (rising edge). If a postfix letter P is added to the instruction (FUN 15P),
the instruction FUN 15P will only be executed when tladust of input control signal changes from O
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to 1. The execution of the instruction is in level mode if it does not have a P postfix, this means the
instruction will be executed for every scan until the status of input control changes from 1 to 0. In

this operation manual, an example of the operatgtatement of a function instruction is shown
below.

The first one indicates the execution requirement for A®mstruction (level mode) and the second
one indicates the execution requirement ﬁlinstruction (pulse mode). The following waveform
shows the result (RO) of FUN15 and FUN15P under the same input condition.

tisthe scantime —_ ! l ! l t l t l ! l ! l ¢ l ! l ! l t l
Input control @ 4 \—,—\—
Executes the FUN15P @) H H
(RO |n|t|al iS O) —— 0001H 0002H
Executes the FUN15 ® H H H H H H
(ROinitial is 0) ————=0001H 0002H 0003H 0004H 0005H  0006H

FUN15RO0 of FUN15 and FUN15P under the same input condition

Eﬁ Indicates the instruction is a 33t instruction operating with pulse mode.

Note:E instruction is much more time saving than level instruction in program scansungser
should usdg instruction as much as possible.
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5-1-3 Operand

The operand is used for data reference and storage. The data of source (S) operand are only for
reference and will not be changed by the execution of the instruction. The destination (D) operand is
used to store the result of the operation and its data may be changed after the execution of the
instruction. The following table illustrates the namegldnnctions of MSeries PLC function

instruction's operands and types of contacts, coils, or registers that can be used as an operand.

The names and functions of the major operatids

5

Abbreviation. Name Description

The data of sourcéS) operand are only for reading and reference 3
will not be changed with the execution of the instruction. If there a
more than one source operands, each operand will be identified b
footnote such as Sa and Sb.

The destination (D) operand is used to store the result of operatiol
The original data will be changed after operation. Only the coils an
registers which are not write prohibited can be the destination
operand.

S Source

D Destination

L Length |Indicates the data size or the length of the table, usually are const

A constant most often used as numbers and times. If there are ma
N Number |than one constant, each constant will be identified by the footnote
such as Na, Nb, Ns, Nd, etc..

Used to point to apecific a block of data or a specific data or regis|
t NJ t 2 A Y]in atable. Generallyhe Pr value can be varied, therefore cannot be
constant or input register.

Current . _ _
| % value Used in T and C instruction to store the current value of T or C
t £ Setvalue |Used in T and C instructions for reference and comparison
A combination of a set of consecutive registers forms a table. The
¢ ¢l o f operation units are word and double word. If there is more than or|

table, each table will be identified by footnotes such as Ta, Th, Ts
Td etc..
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Abbreviation. Name Description

_ |Acombination of a set of consecutive registers forms a matrix. The
a a | U Nlbasic operation unit is bit. If there is more than one matrix, each m
will be identified by footnotes such as Ma, Mb, Ms and éfcl.

Major operands list

Besides the major operands mentioned above, there are other operands which are used for certain
special purposes such as the operand Fr for frequency, ST for stack, QU for Queleaste refer
to the instruction descriptions for more details.

The types of the operand and their range: The typespafrandsfor the function instructions
are Discrete,Register andConstant.
a. Discrete(Digital)Operand:
Thereistotal five function instructions that reference the discrete operand, namely SET, RST,
DIFU, DIFD and TOGG. Those five instructions can only be used for operatioihs’of
(external outpu), M* * * * °  (internal and speciabndS * * ° (step) relays. Theable
shown below indicates the operands and ranges of the five function instructions.

Range Y1 M Msll\éll =

yo| Mo [MI97) s

ST ¥25M191), 100l S99
51 | M30017
D N N [N [N

Discrete operand rangdsst

Symbol "O" indicates the D (Destination operand) can use this type of coils as operands. The "*" sign
above the "O" shown in SM column indicates that should exclude the write prohibited relays as
operands. Please refer ©hapter2-3 for introduction of the special relays

b. RegisteiOperand:

The major operand for function instructions is register operand. There are two types of register
operands: the native registers which already is of Words or Double Words data such as R, T, C. The
other isderivative registers (WX, WY, WM, WS) which are formed by discrete bits. The types of
registers that can be used as instruction operands and their ranges are all listed in the following
table:

Ran 2 . [ 2 T2g[2{|¢caVy/ ¢{ I w] Lw hw| {wwhy| 5w Y VY
1 ) 16/32-
O 2j. ]21" fzjaﬂzj{ d ¢en| / n }N}'I V\oyn V\OI'Ip V\Oﬂp mﬂo j5f| b}t +
j j j j j j +/-
A\ 2 .MJZ >M12 aH 2 {O} MO N 7 SMMCnumbet nq
rag nyl iyl pw yy¢MI'I/MH T V\Opl‘l V\OMp \N'IOO W‘Iq;l’ o 1
T T T T T T T T T T T * T L T
é d ’ ’ ’ T T d % % ’ ’
7

Register operandangedist
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Chapter 5 Description of Function Instructions

The 'N " symbol in the table indicates can apply this kind of data as operand.N'Hesymbol

indicates can apply this kind of data except the write prohibited registers as operand. To learn more
about write prohibited registers please refer to page 2.4 for introduction of the special register.

WhenR43224 R4731%re not set to be read only registers, can used as normal registers (read, and
write)

Note 1:The registers with a prefix W, such\WX, WY, WM and WS are formed by 16 bits. For
example, WX0 means the register is formed by X0(biX)5(bit 15). WY 144 means the register is
formed by Y144(bit 0y Y159(bit 15). Please note that the discrete number must be the multiple of
16 such as 0, 16, 32, 48....

Note 2:The last register (Word) in a table can not be represented ashat2perand in the function
because 2 Words are required for a-Bi2 operand.The use of WM, WX, WY must be a multiple of
16, for example: WM16, WM32 are supported; WM8 is not supported.

Note 3:TMR (T0~T1023) and CTR (C0~C1279) are special temporary registers for timers and
counters. Although they can also be used as general temporary registers, they will make the system
complex and difficult to debud-herefore, except for T or C commands, other instructions should
avoid writing to TMR or CTR.

Note 4:TCh T1023 and 0D C1023 are 1®it register. But C1024~C1279 arel@Pregister,
G§KSNBEF2NB Ol Yitoperands. dzaA SR | a wmc

Note5:!! LI NIi FNBY o0SAy3a RANBOGEE ILILRAYGSR 60& NB3.
discussions, RXXXXX and DXXXXX register can be combined with pointer registeP@~P9 to

make indirect addressing. Please refer to the example in the next section (Section 5.3) for the
description of using pointer register (XR) to make indirect addressing.

c. ConstantOperand

The range of 1®it constant is betweer32768~32767. The range of-B constant is betweenr
2147483648~2147483647. The constant for several function instructions can only be a positive
constant. The range of #6it and 32bit constants are listed in thiable shown below.

Classification Range
16-bit signed number -3276& 32767
16-bit un-signed number oh 32767
32-bit signed number -2147483648 2147483647
8
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32-bit un-signed number Oh 2147483647

-3276& 32767 or
16/32-bit signed number

2147483648 2147483647

Oh 32767 or
16/32-bit un-signed number

Oh 2147483647

Constant category and its range table

In addition, some specific operands have different lengths (suténgsh L, number of bits...N, etc.)
and the range will be directly marked on the field of each operand. Please refer to the description of
individual instructions.

5-1-4 Functions Output (FO)

Thed Cdzy Ol A 2 (¥O) Is daéd tiaidicate the operaticesult of the function instruction. Like
control input, each function outputs shown in the screen of programming software are all attached
with a word which comes from the abbreviation of the output functionality. Such as CY derived from
CarrY. The maximunmumber of function outputs is 4 and those are denoted as FOO, FO1, FO2, FO3
respectivelyThe order is from top to bottonfirst FOis FOQ second FO iBO1 last FO i$03 The

FO status must be taken out by FO instructibhe unused FO may be left watlt connecting to any
elements, such as FO1 (CY) shown in Example 4 below.

Examples:

Ladder Diagram

X0 ~11D.(+) YO
| —EN{Sa: R 0 [D=0—— |
Sh: R 2
_uys{D: R 4 rCY-

Y1
FBR——{ )

Function output diagram using FUN11
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5-2 Use WPrefix for Word andBit Accesslransformation

Thesinglepoint (BIT state) memory of Meries PLC can use W prefix word for word access, that is

to access 16 single points at a time, for example, WX0 means one access to X0~X15 On the contrary,
you can also use this technique to access any sjpgjiat stete of the character group data, for

example, you can place the character group data in WMO, if you want to read the 6th bit of the
character group state, just read M6 directly.

10
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Chapter 5 Description of Function Instructions

5-3 Numbering System

5-3-1 Binary valuesand the terms

Binary is the basic number system of digital computers. PLC is composed of digital computers, and
naturally uses binary. In order to express and grasp binary values, you first need to understand the
following terms:

Bit: (Bit is abbreviated as B, such as B0, B1...) Bit is the most basic unit of binary value, and
its state is either 1 or.0

Nibble (Nibble is abbreviated as NB, such as NBO, NBL1...) It is composed of 4 consecutive
bits (such as B3~B0) and can be used to represent a decimal number 0~9 or O~F in
hexadecimal

Byte: (Byte abbreviated as BY, such as BYO, BY1...) is composed of two consecutive digits
(that is, 8 bits, such as B7~B0). It can represent thedigit value of hexadecimal 00~FF
Word group: (Word abbreviation W, such as W0, WL1...) is composed of two consecutive
bits (that is, 16 bits such as B15~B0) can represent 16-Oiggt4/alue in base system is
0000~FFFF.

Double word group: (Double word abbreviation DW, such as IDMAL....) is composed of

two consecutive word bytes (that is, 32 bits, such as B31~B0 ) can represenditjie 8

value of hexadecimal 00000000~FFFFFFFF

52 H Double
word group

2 M 2 H Word
group

, O ., H . ., n H Byte

b. T b. c b.p b.n b.o b.H Db. ™M b. nHNibble

H Bit

ul

OOHHHICHHHHIHHMY MMMMM[M| M|dy|T|c|p|n|o|H|MN
M

Schematic diagram of binary valumsd the terminology

11
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Floating Point Numbeit iscomposed of two consecutive word bytes. The maximum range that can
be represented by floating point numbers is +(1.8238h 3.4*1038), please refer to Section 5.3.6
for the detailed format description.

5-3-2M SERIES PDit

The numerical calculation or storage inside the M SERIES PLC all uses bina(Binaiygsso the
valuesinput from the outside to the PLC must be converted into binary codes before the PLC can
process them. Similarly, the numerical results retregviom the PLC are also binary valgesall the
numbers of UpperLogic must be converted into binary before they can be input to PLC. However,
because binary valuese extremely difficult to input and read, UpperLogic provides users with the
familiar decimal or hexadecimal to input or display in the maachine interface (numerical input or

display), But in fact, all numerical processing is carried out in binary code.

Note: If your numerical input or display is not through UperLogic (for example, use a dip switch or a
7-segment display to input to or get from the PLC through the 1/O point), then you have to use the
ladder diagram program instructions to process the bjrandthe conversion between decimals
allows you to input in decimals and get output in decimals without using UperLogic. Please refer to
0KS RSAONARLIIAZ2Y 2F C!'bHno.LbMm /50 FYR C!bHMO. /

5-3-3 Value Range

l'a YSYGA2ySR +02@0Ss Ftf a {9wL9{ t[/ & dzaS oAyl
and the binary value is converted into a digital display suitable for people to read). There are three
types of valuesn PLC: 1it, 32-bit and floaing-point numbers, which can represent the following

ranges respectively.

16-bit -3276&h 32767
32-bit -2147483648 2147483647
Hoating Point Numbe +(1.8*103%8h 3.4*10%9)

5-3-4 Display ofValues(Please skip this section for beginners)

The following sections describe the representation and format ebil@&nd 32bit values. For users
to have an irdepth understanding of the calculation process and results of numerical vahae
meet various complex application requirements

Whether it is a 1éit or 32-bit value, its highest bit MSB (&6t B15, 32bit B31) indicates the sign of
the value (O: positive number, 1: negative number), and the rest Bits (B14-#8DeB0) are really

12
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used to represent the numerical value, hereby take 16 bits as an example to explain as follows: (32
bits are also done in the same way, only the length is doubled).

VI'IU Ll >To>C
t2aAl | o88crzrzo>
b dzZY o6 ! osggsgsazczo
=S>CIS2QI2002>CI 2
M H o nE |nlnMmnln|alnlnlnMmMmMnlalM E o no o
dDecimal . Mp . n dHex
valued value)

yMpHbnnpcboubMcbybMI MHORNDP
Schematidiagramof displayedvalues

As in the above example, regardless 6fbit or 32bit, the binary bits start from the lowest bit LSB
(B0), BO represents 1, B1 represents 2, B2 represents 4, B3 represéiis st can be deduced by
analogy, and its value is the sum of the valteggesented by all the bits that are 1.

13
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5-4 Use Index RegistdiXR) for Indirect Addressing

In the M-Series PLC function instructions, there are some operands that can be combined with
pointer register (YZ P0~P9) to make indirect addressing (will be shown in the operand table if it
applicable) Registers in the range RXXXXXbe combined with a pointer register to perform

indirect addressing useing operafd Z), range RXXXXXn be combined with an pointer register to
perform indirect addressing useing operand(P0~P9). Other operands such as discrete and constant
cannot be used for indirect addressing).

There are twelve pointer registers XR Z¥P0~P9). The V register in the M SERIES PLC is R43214, and
the Z register is R4321%he actual addressed register by index addressing is just offset the original
operand with the content of the index register.

Original Pointer Actual
Operand Register Operand
R100 V(If V =50) =R150

100 + 50 ———

(If v=100) = R200

As shown in the above diagram, you only need to change the V value to change the operand address.
After combining the index addressing with theS3éries PLC function instructions, a powerful and

highly efficient control application can be achieved by usiry simple instructions. Using the

program shown in the diagram below as an example, you only need to use a block move instruction
(BT_M) to achieve a dynamic block data display, such as a parking management system.

5-4-1 Index Registe(P0~P9) Introduction

In indirect addressing application, Rxxxxx register can combiieRO~P9 for index

addressing; Dxxxxx register @rombine VZ for index addressing, but #89 areallowed.

When V Z index register being combined with the Rxxxxx register, for example, RO, Zitthe
instruction format is ROYvhere V=100, it means R100) or ROZ(where Z=500, it means R500);
when PGP9 index register being combined with the Rxxxxx register, the instruction format is
RPN (n=89) or RPmPn (m,n=0), for example RP5 (where P5=100, it means R100) or
RPOP1(where PO= 100, P1=50, it means150).

When PBP9 index register being combined with the Dxxxxx register, the instruction format is
DPn (n=69) or DPmPn (rm=0~9), for example DP3 (where P3=10, it means D10) or DP4P5
(where P4=100, P5=1, it means D101).

It can combine both P&P9 index register, for example P2=20, P3=30, when RxxxxXx or DXxXXxx
register combines both index register, RP2P3 will point to R50, DP2P3 will point to D50, it
means the summation of botindexesregister for indirect addressing.

14
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M9131 —08.MOV
0—{ }7EN - S: 100
D: P2
X23 —103P.BT_M
0—{ }7EN 4 Ts: RP2
Td: R2000
L : 4
0—{ }7EN 4 Sa: 4
Sbh: P2
—u/sd D : P2

FCY —

FBR —

Chapter 5 Description of Function Instructions

,Dzof

1.

5-4-2 Indirect AddressingProgram Example

Power up and the initial pulse M9131 wil
move 100 into the index register P2.
When X23 changes from 0, FUN103 will
perform the table movement, the source
starts from R100 (P2=100), the
destination starts from R2000, the
amount is 4.

Coping the content of R100~R103 for
R2000~R2003 at first execution, coping
the content of R104~R107 for
wHnnndwHnno |G &S0
Funll is used to increase the index by ¢
words each time, every time X23 is "ON'
P2 index register will be increased by 4.

Ladder Diagram

103.BT M——

EN 4 Ts: R100 V
Td : R2000
L :

Ladder Diagram of FUN103 BT_M

15
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OO®

ODOOOOOOO®

0+l nw
Residentl W

w
w
60 +T nw
Resident2 W

(V=396)

Residentl
00

wyy

W M

=<
3

=== £

<

|

3

resident
data base in
PLC

Name

Tel. No.

Car plate
No.

Parking No.

Name

Tel. No.

Car plate
No.

Parking No.

OOOOO®

Name

Tel. No.

Car plate
No.

Parking No.

Pointer
Register

+

n

WH N

WH N

Temporary
Display
Storage

Area

Resident

Sensor
Station

a3

Monitor

Name

Tel. No.

XXCommunity

Res

ident Parking
System

w H | Car plate

No.

Name

O WH n J

w H n| Parking No

Tel. N

O OWH N J

Car No.

OWH N J

Parking

No.

OWH N J

Automated Parkinglot Management System
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ProgramDescription

The above example assumes that the automated parking lot management system for residents in a
community has a total of 100 resident parking spaces, and each resident has 1 set of basic
information, which are resident name, phone numbesay plate number, parking number, etc. As

shown in the figure above, it occupies 4 consecutive PLC internal temporary registers, occupying a
total of 400 temporary registers such as R100~R499. Each household has a card with a different card
number, which issed forentrancé Y R SEA G O2y (iNRBft FyR LI NJAYy3I f2
after the PLC senses the card number, it will be stored in the index temporary register "V", and
displayed on the terminal (LCD or CRT) at the administrator's office The data is captdred

displayed by R2001~R2003 inside the PLC. For example, in this example, the card of resident 2 is
sensed, and its value=4, so the V register=4, and the PLC immediately moves the data of R104~R107
to the display Temporary storage area (R2000~R2003hesterminal at the administrator can
immediately display the information on the terminal when it senses the card of resident 2.

A Warning

1. Although using pointer register for indirect addressing application is powerful
flexible, but changing the &d Z values freely and carelessly may cause great
damages with erroneous writing to the normal data areas. The user should ta
special caution during operation.

2. Inthe data register range that can be used for indirect addressing application|
(RXXXXX,DXXXXX), the 12552 registers RRWEBRLI (i.e. IR, OR and SR) are
important registers reserved for system or I/O usage. Writingiditto these
registers may cause system or I/O errors and may result in a major disaster.
the fact that users may not easily detect or control the it register address
changes made by the V and Z valudsSeries PLC will automatically check if th
destination address is in the R344817319 rangdn case it is necessary to wri
to the registers R34768R47319, please use the direct addressing.

17
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5-4-3 Representation of Negative NumbéBeginners should skip this section)

As prior discussion, when the MSB is 1, the number will be a negative number.-$aedd PLC
YyS3IAFGADS ydzyo SNBE CaiBlened, LiNdidvayall tieits §88 BooOF31h

BO) of its equivalent positive number (The@d f t SR mMQ{ [/ 2YLIX SYSyd Aa G2

0 and the bits equal 0 to 1) then add 1. In the above example, the positive number is 12345. The
Ol £ Odzft F GA2Yy 27F Aci2845nisuescritizbeidwf SYSYy G O0A S o

12345 —> |o|o|1|1|o|o|o|olo|o|1]|1|1|0]0|1| = 3039H
1's
Complement — 1|1|0|o|1|1|1|1|1]|1]|0|0|0|1|1|0| = CFC6H
of 12345

+ 1

2'S
Complement — |1/1|0|0(1|1|1|1|1|1|0|0|0|1|1|1| => CFC7H
of 12345
(-12345)

Example of Negative Number

5-4-4 Representation of Floating Point Number (Beginners should skip this section)

The format of floating point number of FATBKC follows the IEEB4 standard, which use a double

word for storage and can be expressed as follow :
floating point number = sign + Exponent + Mantissa

Sign Exponent Mantissa
bs1 bso b23 b22 bo
1 bit 8 bits 23 bits
AN /
A4
32 bits

Representation of Floating Point Number

If the sign bit is 0 the number is positive, if the sign bit is 1 the number is negative.

The exponent is denoted asl# excess 127#or example, if the value of exponent is 128, it

represents the power of 1, if the value of exponent is 129, it represents the power of 2 ... So on and
so forth.If you want to express the negative value of the exponent, then 126 is the powieraofd

125 is the power of2. . . So on and so forth.

18
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The mantissa is 2Bit with radix 2. A normalized mantissa always starts with a bit 1, followed by the
radix point, followed by the rest of the mantissa. The leading bit 1, which is always present in a
normalized mantissa, is implicit and is not represehte

N = (-1)S* 2 E12D% (1 M) 0 <E < 255

Example 1

The sign is represented by 0, the exponent's code in excess 127 i9121H 11, and the
significant bit is 1, resulting in the mantissa being all O's. The simple precision IEEE 754
representation of 1, is thus:

Code(1)= 0(0j1|1|1|1{1{1|1|0(0|0|0|O8B8BEBBO|O0]|O
mmm mg 5 mimm

' oCynnnnnl

Example 2

The sign is represented by 0, the exponent's code in excess 127-42426 01111110, and the
significant bit is 1, resulting in the mantissa being all O's. The simple precision IEEE 754
representation of 0.5, is thus:

o
o
o
o
o

Code(0.5) = 0j{0|1{1|1f{2|1|12]|0 Os s s 0|0
slele|lejel|elelelemm/mmm mE KB m{fmm

' oCnnnnnnl
Example3

-500.125 = 1)1 * 2 (10000111} (1, 11110100001000000000000)

The sign is represented by 1, the exponent's code in excess 127-4428% 10000111, and the

significant bit is 1, resulting in the mantissa is 11110100001000000000000. The simple precision IEEE
754 representation 0f500.125, is thus:

111|0j0j0j0j1|1|1(1|1(1 000 |0
slele|ele|e|e|e|le|mmmmmmmmmmfmmm mmms s m|m

-
o
(SN
o
o
o
o
[N
o
o
o

' / oC! mnnnl
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5-50verflow and Underflow of Increment (+1) or Decremé (-1)
Instruction (Beginners please skip this section

The maximum positive valubat can be represented by it and 32bit operands are 32767 and
2147483647, and the maximum negative value-8&768 and2147483648respectively. When

increase or decrease an operand (evghen Up/Down Count of a counter or the register value is +1
or-M0X FYyR (GKS NBadAZ G SEOSSRa (KS @IftdzS 2F (KS
occurs. This will cause the value to cycle to its negative limit ézld.1 to the 1ébit positive limit

32767 will change it tq32768). If the resulis smaller than the negative limit of the operand, then

G! YRSNFf26¢ 0! 5C0 200dzNE® ¢KAA& HAf fdedOdiimdpd S G KS
from the negative limi;32768 will change it to 32767) as shown in the table beldwe flag output

of overflow or underflow exists in the FO of$&ries PLC and can be used in cascaded instructions to

obtain over 16bit or 32-bit operation results.

Increase
(Decrease)
Result | 16-bit Operand 32-bit Operand
Overflow/
Underflow
¢ -32767 ¢ -2147483646
¢ -32/68 ¢ -2147483647
Increase OVF=1 ¢ 32767 OVF=1 ; -2147483648
¢ 32766 ¢ 2147483647
32765 2147483646
. -2147483647
ore1 SB088 | oron © 3lAfAENRas
Decrease - g%%%gé "7 ¢ 2147483646
32765 2147483645

Increment or Decrement in 1Bit and 32bit Operand
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5-6 Carry and Borrow irddition/Subtraction

Overflow/Underflow takes place when the operation of increment/decrement causes the value of
the operand to exceed the positive/negative limit that can be represented in the PLC, consequently a
flag of overflow/underflow is introduced. Carry/Borrow flagliferent from overflow/underflow. At

first, there must be two operands making addition (subtraction) where a sum (difference) and a flag
of carry/borrow will be obtained. Since the number of bits of the numbers to be added (subtracted),
to add (subtractand of sum (difference) are the same (eitherldi6or 32-bit), the result of addition
(subtraction) may cause the value of sum (difference) to exceeuitl® 32-bit. Therefore, it is
necessary to use carry/borrow flag to be in coordination with the $difference) operand to

represent the actual value. The carry flag is set when the addition (subtraction) result exceeds the
positive limit (32767 or 2147483647) of the sum (difference) operand. The borrow flag is set when
addition (subtraction) result eeeds the negative limit32768 or-2147483648) of the sum

(difference) operand. Hence, the actual result after addition (subtraction) is equal to the
carry/borrow plus the value of the sum (difference) operand. The FO-8&hes PLC
addition/subtractioninstruction has both carry and borrow flag outputs for obtaining the actual
result.

16-bit / 32-bit To Be Added (Subtracted) Operand
+(-) 16-bit / 32-bit Addition (Subtraction) Operand
1-bit Carry/Borrow 16-bit or 32-bit Sum (Difference) Operand

16-bit and 32bit Addition/Subtraction

WhileallM{ SNAS& t[/ VyYdzYSNAOIFf 2LISNIGA2ya dzaS HQ{ [/
value ofthe sum (difference) obtained from addition (subtraction) is different from the usual

negative number representation. When the operation result is a negative value, O can never appear

in the MSB of the sum (difference) operand. The carry flag represeagasitive value 32768
(2147483648) and the borrow flag represents the negative v&lA@68 (2147483648).
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Chapter 5 Description of Function Instructions

Negative Value

(MSB=1)

-3,-2,-1,-32767 «—u

A (-21;47483648)

Positive Value

(MSB=0)

0 Flag=1 :

I

YT |

-3,-2,-11,0,1,2, ——— 1 32767,0, 1, 2,
! (2147483:647) L

Borrow Flag=1 1 Carry Flag=1
: :
T MSE LSB T
1 1 1
1 - 1 - 1
I Twm. P'n%ln nAanAANANAANANNAM OHT
[ Tm. Tn%ln nannAanAnANAANNANN OHT .
/' Tn. Tn%li'n "MMMMMMMMMMMMMM M OHT o
/I Tn.Tn%l'n TMMMMMMMMMMMMMM OHT 32
/I Tn.'n%»l'n TMMMMMMMMMMMMM /T M onT B
1 T
1 1
q q
/I Tn. Tn%ln nannANANANANANNNAMDIA H
I Tn. Tn%ln nAaANANANAANNANANNNNANM M
/I Tn. Tn%lm nannAnnnAnnANAANANANNN n
/I Tn.Tn%l'n MMMMMMMMMMMMMMM M ™
/I Tn.Tn%l'n MMMMMMMMMMMMMMM TH
1 1
1 1
q q
/I Tn. Tn%ln mAanAnAANANAANAANANMDIA TOHT |
I Tn. Tn%ln MmAnAAANAANANAANANAM TOHT |
/[ Tn. Tn%ln mannAAAANAAAARNAANRANAN TOHT |
/I Tn. TM%2'n MMMMMMMMMMMMMMMM——— OHT .|
/I Tn.TM%2l'n MMMMMMMMMMMMMMM TOHT
1 1 1
1 1 1
! ! !
/T /T FNNEB T . 2NNRg I %SNR

22
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Chapter 5 Description of Function Instructions
Carry and Borrow in Addition/Subtraction

If carry and borrow processing is not required, it is recommended to use Fun224 fast addition and

Fun225 fast subtraction, because compared with Funll additiorFand2 subtraction, no
carry/borrow is required

23
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Chapter 6 Basic Function Instructions

Basic Function Instructios

BT TIMER (T) oo e ee e ee oot e e ee e s oo ee e 3
B2 COUNTER (C)reeoeeeeeieeeeeeeeeeeeeeeeeeeeesseeseeeee e se s et ees s ses s se et e s sseesee et ss s eeeesseees 8
B3 SET (S)eeeeeeeeeeeeeeeeeeeeeeeeeeeeeese e eee e et ee e et e ettt ettt e e 13
B4 RST(R) coooeeeeeeee e ee et e e et e et 16
8-5  MASTER CONTROL (IMC)....eooveeeeeeeeeseeeeeeeeeeeseeeseeeeeesseesseeeeeeeseesseeseeeseeseaeeseeeeees s eene 19
6-6  MASTER CONTROL END (IMCE).......veiveieeeereeeeeeeeseeeeeeseeseeesesssesseeeseessesseesee s essee 22
BT SKIP (SKP) oot e e et 23
B-8  SKIP END (SKPE) ... oo eeee e eee e ee e e e eee e eeen 25
6-9  DIFFERENTIAL UP (DIFU) ...coeoveoeeeeeeeeeeeee oo eeeeeee e s eeee e seesee s ees s e 26
6-10  DIFFERENTIAL DOWN (DIFD) ...ooveeeeeeeeeeeeeeeeeeeeeseeeeeeeeseseeeeesesseseesseeeseesseesseeeeeeeessees 28
811 BIT SHIFT (BSHF) oot ee e s e eee e ee oo 30
6-12  UP/DOWN COUNTER (UDCTR) ....oveeeereeseeeeeeeeeeeeeesseesseeeseesseesseesssesessseeseesseessessseeseeenens 32
813 MOVE (MOV). ..o eeeeee e e e e ee e es e s ee e ee e eeseeeseee e 35
614 MOVE INVERSE (MOV/) ...ceeeeeeeeeeeeeeeeeeeeeeeeeseeseeeeeeeesees e sseesseeseeeeeees s eeeeeseesseesseseees 37
6-15 TOGGLE SWITCH (TOGG) . ..eeveoeeeieeeeeeeeeeeeeteeeeeeeeeeseeseesseesseeeesees s s eeeseessesseeeseeeessees 39
616  FAST ADDITION (F) crvvoveeeeeeeeeeeeeeeeeeeeeseeesseseesseeseeeesseeseeseesseesseessseeeessees e eseeeseesseeseeeeees 40
6-17  FAST SUBTRACTION (=)..eeoverieeeereeeeeeeeseeeseeseesseesseeeseeeseeseesseesseessseessesseseeeseeseessesseseees 43
818 ADDITION (F) .ooeeoeeeeeeereeeeeeeeeseeeseeseeeeeeeseesseeseeseeeseeeeeeeeseeseeeeeeseesseeseeeeeeeseeeeeeeseeeseeeeeeeees 40
1
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Chapter 6 Basic Function Instructions

B-19  SUBTRACTION () «ooiiiitiieiiii it n e e s an e 43
6-20 UL T IPLICATION () oottt ettt e s e e e 50
B-21  DIVISION (/) ittt ettt e et e e ae e e s 53
B-22  INCREMENT (F1) e e 57
B-23  DECREMEMT (=) et 59
6-24 COMPARE (CMP) ...t s e 61
6-25 LOGICAL AND (AND) ... .ottt 63
B-26 LOGICAL (OR) .ot e s ar e e s an s 65
6-27 BIN TO BCD CONVERSION ... HHAR! MARERSHE
6-28 BCD TO BIN CONVERSION ......oooiiiiiiiiiiiiieeceeee e fHAR! MAERSHE
2
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Chapter 6 Basic Function Instructions

T TIMER T
Command
Description
Operand
Ladder symbol
| B _ Tn: Timer Number
Time control—EN~|7Tn PV |-TUP —Time -UP(FOO) PV: Preset value of the timer.
TB: Time Base (0.01S, 0.1S, 1S)

wx| wy| wm [ ws[TM & HR| IR |OR| SR|ROA DR| K
Ranafugxqwvdwolwse 101 K0 o BRI EERESH nol o
Operand WXIWY1WM2\WS3 53| §3 R34| ka4 had had kag DLl 327
008|008 | 9584| 088| % | 4 | 767| B34 3D B93 RaBi9ag| 67
Tn N
PV NN [N [N[NN/N|N|[N|N|N[N[N

The total number of timers is 1024 (TOr1023) with three different time bases, 0.01S,
0.1S and 1S.The default number and allocation of timers is shown as below (Can be
I R2dza 0 SR | OO2NRAY3 (2 dzaSNXDa F Oddz tf NI
TCh T2580 0.001S timelj default as 0.08 32.7673\J
T256 T5110 0.01S timelj default as 0.6 327.679\J
T514 T767 0.1S timelj default as & 327673NJ

T76&h T1023) 1S timelj default as & 3276731J

The Timer of MSeries PLC will start to run when subprogram triggers. To stop the Tir
operation, you must Disable the Timer, not calling the subprogram, which is not equg
Disable Timer. If there is no Disable Timer, it will continue to count.
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Chapter 6 Basic Function Instructions

TIMER T

LF t+ A& | NBIAAGSNE GKSYy ¢AYSNIDa GAY
needtochangeth B IA &G SN O2y Syl G2 OKIFy3aS (¢
2.

The maximum error of a timer is a time base plus a scan time. In order to reduce tH
timing error in the application, please use the timer with a smaller time base.

Function
Description

5

2 KSYy (KS GAYS O2ydiNRft G9bé¢ Aa mI GKS
accumulate from 0) untik ¢ A Y Si.el QWEPV), then the Tn contact and TUP (FOO
gAff OKIFy3aS (2 wmod !'ad t2y3 a GKS (GAYS
has reached or exceeded the PV, the CV of the timer will continue accumulating (w
M9158 = 0) until it reaches the maximumii (32767). The Tn contact status and flag
willremainas1when CVt + > dzyf Saa GKS a9 tinputid0/thdddV ¢
Tn will be reset to 0 immediately and the Tn contact andl A Y Sflag! TUJ will also
change to 0 (please refer to the diagrambelow).

M-Series PLC can set the M9158 to 1 so the CV will not accumulate furthed aftér Y]
I LJ¢ IstpiR at the PV value. The default value of the M9158tisedefore the status
of M9158 can be set before executing any timer instruction inthe program to indivio
set the timer CV to continue accumulating or stop at the PV aftérA Y Spleladeléefe
to the diagram¢ below).
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Chapter 6 Basic Function Instructions

T TIMER T
Example 1l  FxedTime Timer
Ladder diagram ST
1 — o01S ‘o Timer( EN:= X1,
— —=— T 1000 (TUP—( y— T:=0,
PV:= 1000,
IsTimeout=> YO0);
EN—| SET M9158
M9158 := TRUE;
X1 —.001S
—| |—EN— T1 1000 —TUP—
Timer( EN:= X1,
T:=1,
PV:= 1000,
Ly SEI YL S 2 FLXE( &AMy IsTimeout=> T1);
directly from FOO.
X1—|
!-— 1ls —=
i (cvy—
M9158=0 TO |
0oy i
(Defaulted !
T1 nl 1000 —CV
¢ (CV)—
_ T
M9158=1 e {
Time Start  Time-Up
5
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Chapter 6 Basic Function Instructions

T TIMER T

Example 2 |VariableTime Timer

The preset value (PV) shown in example 1 is a constant which is equal to 1000. This val
fixed and can not be changed once programniladnany circumstances, the preset time of th¢
timers needs to be varied while PLC running. In order to change the preset time of a timer,
first use a register as the PV operand (R or D...) and then the preset time can be varied by
changing the registecontent. As shown in this example, if set RO to 100, then T becomes a
Timer, and hence if set RO to 200, then T becomes a 20S Timer. So that we can easily cha
timer dynamically while the PLC is running.

Ladder diagram ST
X1 1s Timer( EN:= X1,
_| |—EN~|7 T512 RO —TUP— T:=512,
PV:= RO,
ot o IsTimeout=> T512);
| (r— /
IF T512 THEN
l'y SEFYLX S 27F -tzLXEJI & |Y0:=TRUE;
by using the T512 contact. ELSE
YO:= FALSE
END_IF
X1_| L

512 of e

(current value)

) 1005
If RO=1001 |:';>YEI
. i 20.0S
IfRO=200 5> Y0 + + i_l
Time Start Time-Up Time-Up
6
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Chapter 6 Basic Function Instructions

T TIMER T

Note: If the preset value of the timer is equal to 0, then the timer's contact status and becon
("EN" input must be at 1) immediatelgfter the PLC finishes its first scan because "{lilpéhas
occurred. (TUP) stays at 1 until "EN" input changes to O.
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Chapter 6 Basic Function Instructions

6-2 COUNTER)

COUNTER
C . . y C
(16-Bit: Ch C1023 32-Bit: C102#4 C1279
Command
Description
Ladder symbol
Clock —PLS 4 Cn - CUP — Count-UP(FOO0) Operand
pV Cn: The Counter number
PV: Preset value
Clear control — CLR
WX | WY | WM | ws TF'Q" %T HR| IR | OR| SR|ROR DR| K
Range Cco R34/ R35 R35| R43|D432
o WX WYo WMo wsg To " RO | 768|024] 280| 224 247 0
peran WX1 WY1|WM2|WS3T10 R34
27 R34/ R35 R43 R47|D119 32767
Cn N
PV N N | N | NIN|/N|N[N[N|NJ|N /[N N

Thereistotal 1024 16Bit counters (CO~C1023). The range of preset value is betweg
0~32767. CO~C139 are Retentive Counters and the CV value will be retained whe
PLC turns on or RUN again after a power failure or a PLC STOP. C140~C1023 are
Retentive Counters, if a power failure or PLC STOP occurs, the CV value will be re
when the PLC turns on or RUN again.

Thereistotal 56 32Bit counters (C1024~C19). The range of the preset value is
between 0~2147483647. C1024~C1063 are Retentive Counters and C1063~C127
Non-Retentive Counters.
The above 1bit and 32bit counters'retentive/non-retentive number distribution is the
original factory setting. If this does not meet your needs, you can use the "Frame
Configuration” function to adjust.

Toensure the proper countinffom C0~C1024he sustain time of input status of CLK
should greater than 1 scan time.

The max counting frequency with this instruction can only up to 20Hz, for higher
frequency please use the higipeed soft/hardware counter.
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Chapter 6 Basic Function Instructions

COUNTER
C . - ~ C
(16-Bit: Chh C102& 32-Bit: C1024 C1279
Function
Description

When "CLR" is at 1, all thfe contact Cn, FOO (CUP), and CV value of the counter C
cleared to 0 and the counter stops counting.

When "CLR" = 0, the counter is allowed to count, because the counter command ig
essentially a "P command", so only when the counting pulse "PLS" changes from (
the current value CV of the counter Cn will increase by 1. Until "Count up" (Count
that is, CV value set value), the count up contact Cn and the count up flag CUP
of the counter will both become 1. If there is still counting pulse input at this time, tk
current value CV of Cn will exceed the set value and continue to accumulate (wher
M9159=0), uni it reaches the upper limit (32767 or 2147483647), and the Cn contg
and the counting flag CUP will As long as ®V, it will always be 1, unless the clear
control CLR input becomes(Please refer the diagram below)

M-Series PLC can set the M9159 to 1 so the CV will not accumulate furthe aftér d:
LT YR ad2Lla Fad G0KS t+xd admpd RSTFI dz
set before executing any counter instruction in the program to individually set the
counter CV to continue accumulating or stops at the PV aftér2 dzy (pleajseldEfer ta
the diagram¢ below).
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j 16-Bit: Ch C1023 32-Bit: C1024 C127NJ

COUNTER

Example 1 | FixedTimeCounter

Ladder diagram

ST

MP159 := FALSE

EN—] RST M9159
Counter( Pulse:= X 0,
Clrr=X 1,
|XO| Y1 c=1,
— —ris] & -CUP—( ) a
iy 5 PV:=5,
X1 IsUp=>Y1 ),
S ——
MP159 := TRUE
EN— SET M9159 Counter( Pulse:= X 0,
Clr=X 1,
X0
C.=2,
| F—pLs] ©2 ~CUP— B
.y . PV:=5,
X1 IsUp=>C2 );
| —or]
An example of appltying
UpNstatus by using FOO

10
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Chapter 6 Basic Function Instructions

COUNTER
j 16-Bit: Ch C1023 32-Bit: C1024 C127NJ

b (N T 1 1 O I T O O O O A O O
X1
32766 32767
5 6
3 4
1 2
i c1 0 , 0
M9159=0 - 32767 times
(Defaulted i . ;
3
¢ c2 . A 0
cv) °
M9159=1 co
— .
Count Start Count-Up

Example 2 32-Bit counter with variable value

Like a timer, if the PV of a counter is changed to a register (such as R, D, and so on), the ¢
will use the register contents as the counting PV. Therefore, only need to change the regis
contents to change the PV of the counter while PLC is running. Below is an exampleliff a 3
counter that uses the data register RO as the PV (in fact it is th®t¥2/ formed by R1 and RO

11
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COUNTER
(16-Bit: Cth C1023A 32-Bit: C1024 C1279

Ladder diagram ST
Counter( Pulse:= X 0,
X0
_| |—PLS— C1024 | cup— Cr=Xx 1,
. RO C:=1 024,
X1 PV:=RO ,
—| |—C|_R— IsUp=> C1024 );
Cllof“ Y1 [IF C1024 THEN
{ )
| 7 Y1 = TRUE;
ELSE
Y1 := FALSE;
N R ~ x JEND_IF
AnSEI YL S 27T | Ldlzile Ag -
by using the C1024 contact.

o LS LT L L L LY
X1
14
13
12
10
9
8
;
6
. LS
2 3
1
C1024 0
(R1=0) .
i When R0=4> Y1 4 times
9t
¢ When RO=9—> Y1 T mes :
Count Start Count-Up Count-Up

Note: If the preset value of the counter is 0 and "CLR" input also at 0, then the Cn contact ¢
and FOO (CUP) becomes 1 immediately after the PLC finisfiest gsan because the "Coublp"
has occurred. It will stay at 1 regardless how the CV value varies until "CLR" input change

12
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SET
SED (5 _ . , SETs 5

tE (Set coil or all the bits of register to 1) tE
Command
Description

Ladder symbol Operand
{DP D: destination to be set
Set control— EN H SET D . .
(The number of a coil or a register)

Y | M |SM| S | WY WS | TMR CTR HR | OR| SR|ROR DR

Rangq v | M0 |55 S0 |Wv0 67| wso 1o | co | Ro REROREFIRIGA po
Operan Y102 M91 | Vhoa |S310 WY1 WM | WS3 T102 C128 R347 p2c1n104 Racq D11
3|19 | 28|73 oos|2958 088] 47| 0| 67 RepIRADIRAB4 99
D N N |[N*| N N N N N N N N [N*  N*| N
Function
Description
2 KSy (KS &aSi 02y i NHjinstrhcidm)bsets the b dfia chiNaBa¥f b
of a register to 1.
Example 1 Single Coil Set
Ladder diagram ST
IF X0 THEN
X0 YO := TRUE;
—| |—EN— SET YO END_'F
IF X1 THEN
X1 YO0 := FALSE;
— e~ RsT Yo END_IF
13
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S0 > SEB

(Set coil orll the bits of register to 1)

X0

X1
{ (RST
YO

Example 2 Set 16Bit Register
Ladder diagram ST
IF X0 THEN
X0 RO:= -1,
—| I—EN— SET RO END_IF
B15 BO

dz dz
D| RO [1]0]1]1]0]1]2]o]a[1]|1]0]1]1]0]0]

exo 4
B15 BO
dz

dz
D| RO [1[a]1]a]1|a]aa]a]a]a]a]a]a]a]1]

14
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Example 3 32-Bit Register Set

B31 R1

Ladder diagram ST
IF X0 THEN
X0 b DRO = -1;
— e seT RO END_IF
RO BO

i

dz
D| RO [1]o]1]1]o]1]1][o1]o]1]|1]1]o|1]1]2]1]1]1]o]2]0]1][1]0]1][1]0]0]O]1]

EXO 1

D RO [1[tjaaftjafafajafafafafafajafafafafafajafajajafajajafajajafaja]

Note:

the PLC will be better than set instruction
The example is as follows:

If you use a single contact set (Y, M, S), it is recommended txogset', the efficiency of using

Y0
{s

°

15
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6-4 RSTR)
RESET
RS [§ , _ RS 5
tE (Reset the coil or the register to 0) tE
Command
Description
Ladder symbol Operand
{DP D: Destination to be reset
Reset control — EN { RST D . .
(The number of a coil or a register)

Rang Y | M [SM| S | WY[WM| WS|TMR| CTR

YO | Mo ML SO | WYOWMO| WSO TO
Y102 M91| p1og| S310| WY1/WM

ram\| ‘377 19 | M29| 73| 0237958

D | N |N [N*|N

HR] OR| SR|ROR DR
co | Ro |R3POR352RA02

j J 80 PO
2| WS3| T102|C128 R347 o ) ) 1a4 D119
a 245 v R53151 R4é)2 R74]§_34 59

5
N N N N

Description

When theNB & S (i

O2y (iNRf b9bb I'm
to O.

2N FNBY n

Example 1

Single Coil Reset

Please refer to example 1 for the SET instruction

Example 2 16-Bit Register Reset

16
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Ladder diagram ST
IF X0 THEN
X0 RO :=0;
B15 BO

dz dz
D| RO [1]1]o]a]1]|1]2]o]a]2]1]2]1]1]2]0]

exo 4
B15 BO

dz dz
D| Ro|o|o|o|o]o]o]o]o]o]o]o]o]o]o]0]0]

Example 3 32-Bit Register Reset
Ladder diagram ST
X0 D IF X0 THEN
_| |_EN RST | wMm1376 WM1376 := 0;
END_IF
M1399 WM1384 WM1376 M1376
oz 1 de

DWM6 | 0 [1]1/o|1|1]1]o]o]olo[o]1]1|0[1|1|1]o]1]1]1]o]1]1]1|0|1|1]1]0]1]

EX0 1

D|WM136 (O |0|0|0|0O0|0O|0O0OO|0O0O0O|O|0O0O|O|O0O|O|O0O|0|O00O|0|000|0|0]0

17
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Note:
If you use aingle contact reset (Y, M, S), it is recommended to use "coil reset", the efficienc

using the PLC will be better than set instruction
The example is as follows:

i 923—‘

18
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6-5 MASTER CONTRGIC)

FUN© MASTER CONTROL LOOP START FUN O
MC MC
Command
Description
Ladder symbol Operand
{0- N: Master Control Loop number (N=0~127) th
Master control — EN/H MC N
number N cannot be used repeatedly.

Description

M There are a total of 128 MC loops (N=0~127). Every Master Control Start instructi
N, must correspond to a Master Control End instruction, MCE N, which has the san
number as MC N. They must always be used in pairs and you should also makeatstine
MCE N instruction is after the MC N instruction.
When the Master Control input "EN/" is 1, then this MC N instruction will not be execut
it does not exist.
When the Master Control input "EN/" is 0, the master control loop is active, the area be
the MC N and MCE N is called the Master Control active loop area. All the status of G
or Timers within Master Control active loop area will be cleare@.t®ther instructions w
not be executed.

19
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FUNO FUN O
MASTER CONTROL LOOP START
MC MC
Ladder diagram ST
X0 00
—] l—EN/~|V MC 1
X1 YO
|| ()
X2 1S
—| l—EN~|V T1023 10 —TUP—
T1023 vi
| | ()
- 01
MCE 1
X1 Y2
| | ()
X0 |
X1
X2 B
10
T1023 — 2
Yo
- 10S =
yi ]
Y2

20
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FUN O
MC

MASTER CONTROL LOOP START

FUN O
MC

Note 1 MC/MCEnstructions can be used in
nesting or interleaving as shown to the right:

MO

0.
o e
M1 - 0.
— =& me
- 1.
MCE
M2 _ 0.
— = me
M3 _ 0.
— == me

21
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6-6 MASTER CONTROL ENOE)

FUN 1 FUN 1
MASTER NTROL LOOP END

MCE S CO OL LOO MCE
Command
Description

Ladder symbol Operand
‘bCE - N: Master Control End numb@l=0~127) N ca
not be used repeatedly.
Description

Every MCE N must correspond to a Master Control Start instruction. They must aly
used as a pair and you should also make sure that the MCE N instruction is after th
instruction. Afterthe MC N instruction has been executed, all output coil status and t
will be cleared to 0 and no other instructions will be executed. The program executi
resume until a MCE instruction which has the same N number as MC N instruction a

MCE instruction does not require an input control because the instruction itself fo
network which other instructions can not connect to it. If the MC instruction has
executed then the master control operation will be completed when the execufdhe
program reaches the MCE instruction. If MC N instruction has never been executg
the MCE instruction will do nothing.

Example 1

Please refer to the example and explanations for MC instruction.

22
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6-7 SKP(SKP)
FUN 2 FUN 2
SKIP START

SKP SKP
Command
Description

Ladder symbol Operand
{2- N: Skip loop number (N=0~127),
Skip control —EN4 SKP N
N can not be used repeatedly.

Description

Thereistotal 128 SKP loops (N=0~127). Every skip start instruction, SKP N, must cof
to a skip end instruction, SKPE N, which has the same loop number as SKP N. T
always be used as a pair and you should also make sure that the SKPE N instraft&g
the SKP N instruction.
When the skip control "EN" is 0, then the Skip Start instruction will not be exe¢Atd
equivalent SKP N command does not exist)
When the skip control "EN" is 1, the range between the SKP N and SKPE N which is
the Skip active loop area will be skipped, that is all the instructions in this area will
executed. Thereforgthe statuses of the discrete or registers in this Skip active loop
will be retained.

23
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FUN 2 SKIP START FUN 2
SKP SKP
Example
Ladder diagram ST
X0 02
—| I—EN/~|V SKP 1
|X1| YO
|1 ()
X2 1s
—] |—EN~|V T1023 10 —TUP—
TTOZ|3 Y1
|| —( )
- 03
SKPE 1
X1 V2
| | —()
X0 —
X1
X2
] |
10
T201 O] 0
YO
~—10S
Y1 |
Y2

24
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Chapter 6 Basic Function Instructions

FUN 3 FUN 3
SKPE SKIP END SKPE
Command
Description

g

Ladder symbol

SKPE N

Operand
NU SKIP END Loop number (N=0~127) N ¢
not be used repeatedly.

Description

Every SKPE N must correspond to a SKP N instruction. They must always be used
and you should also make sure that the SKRistuction is behind the SKP N
instruction.
SKPE instruction does not require an input control because the instruction itself for
network which other instructions can not connect to it. If the SKP N instruction has
executed then the skip operation will be completed when the execution optbgram

reaches the SKPE N instruction. If SKP N instruction has never been executed thel
SKPE instruction will do nothing.

Examplel

Please refer to the example and explanations for SKRthction.
Note: SKP/SKPE instructions can be used by nesting or interleaving. The coding rules are t
as for the MC/MCE instructions. Please refer to the section of MC/MCE instructions.

25
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6-9 DIFFERENTIAL UNMFU)

FUN 4 P FUN 4 P
DIFFERENTIAL UP

DIFU DIFU
Command
Description

Ladder symbol Operand
{4- D: Thespecific coil number where the result o
Input status —TGU 4 DIFU D . . . .
the Differential Up operation is stored.

ang Y M SM S
¢
YO MO M?lZO S0

Op j ) j
rand\ | Y1023 M1958M2959) 53104

D N N N * N

Description

The DIFU instruction is used to output the differentiation of a node status (status ing
to "TGU") and the pulse signal resulting from the status change at the rising edge
"TGU" for one scan time is stored to a colil specified by D.

The functionality of this instruction can also &ehieved by using a TU contact.

26
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Example

The results of the following two samples are exactly the same

Ladder diagram

ST

R_TRIG(S:= X1, D=>Y0  );

Example 1
X1 04
—] |—TGU~[ DIFU Y0
R_TRIG( S:= X1, D=>Y0 ;
Example 2 - ( )
X1 YO
il ()
X1 \—
i t: scan time
YO

27
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6-10 DIFFERENTIAL DOWIN-D)

Chapter 6 Basic Function Instructions

FUNSP FUNS5SP
DIED DIFFERENTIAL DOWN DIED
Command
Description

Input status —TGD ~|7

DIFD D

Ladder symbol
5

Operand

D: Thespecific coil number where the result o

the Differential Up operation is stored.

ang¢ yo | Mo
o ,- ,- 0] so
rand\ | Y102 M195| \1o05| s3103
3| 83 |MSS
D N | N [N | N

Description

The DIFD instruction is used to output the dogvffierentiation of a node status (status ing

to "TGD") and the pulse signal resulting from the status change at the falling edge
"TGD" for one scan time is stored to a coil specified by D.
The functionality of this instruction can also be achieved by using a TD contact.
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Example

The results of the following two samples are exactly the same

Ladder Diagram

ST

Example 1

X1 5P.
H FTGD{ DIFD | Y

F_TRIG( S:= X1, D=>Y0);

Example 2

X1

YO

R_TRIG( S:= X1, D=>Y0 );
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6-11 BIT SHIRBSHF)

Chapter 6 Basic Function Instructions

BIT SHIFT FUN B
FUN @B (Shifts the data of the 1Bit or 32bit register to left or to right by on BSHFE
BSHF bit
Command
Description
L r symbol
Shift control— EN -_6DD_P'BSHF_- OTB — Shift-out bit (FO0)
Fill-in bit — INB - Operand
D: The register number for shifting
Shift direction— L/R
Clear control— CLR
wy| wm | ws| TSI HR [ OR| SR|ROR DR
Operand™. W1 Wito | WSHT1 1 Rai b A el D1
008| 9584| 088 23]280 67 |RSPIR434RA73 g9
51| 23 | 19
D H H b H b L L * b * ]

Description

G§KS akKATIG

When the status of clear control "CLR" is athikn the data of register D and FOO will al
cleared to OAIll other input signals are invalid.
When the status of clear control is "CLR" at 0, then the shift operation is permissible,
O2 y i N2 f Inbtiudtidn), the data o tNd refyisk® Will be shi
to right (L/R=0) or to left (L/R=1) by one bit. The shibed bit (MSB when shift to left and L
when shift to right) for both cases will be sent to FOO. The vacated bit space (LSB wk
to left and MSB when shift to right) due to shift operation will be filled in by the input s
of fill-in bit "INB".
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BIT SHIFT
FUN @ | (shifts the data of the 1Bit or 32bit register to left o to right by ond 9N SO
BSHF bit) BSHF
Example | ghifts the 16pit register data

Ladder Diagram ST
X1 06. BSHF YO
_| l_EN_ D R3 —OTB_( )_
X2
_| l_INB—
X3
—| l_L/R—
X4
- as
B15 BC
X3=1 ¢ EEFFECEREERRREER)e [ ]
(s i Shifts the 16bit data to left by one bit
B15 BC
- ] & S EGEEEE o ]
(Right shift) Shifts the 16ébit data to right by one bit

31

M-PLClInstruction User Manual
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6-12 UP/DOWN COUNTBBDCTR)
FUN 7B P UP/DOWN COUNTER FUN P
UDCTR (16-bit or 32-bit up and down 2phase Counter) UDCTR
Command
Description
Ladder symbol
~7D.UDCTR—
Clock—PLS {CV: - CUP — Count-UP (FOO) Operand
CV: The number of the Up/Down Counter
PV:

Up/Down count — U/D -

Clear counter —CLR

PV: Preset value of the counter or it's register
number

il WX WY TWM [ WSTTMR] CTR HR[ IR [ OR] SRTROR[ DR K
vjvxo VijO V\J_,MO vjvso 10 | co JRO R3§7ER3450‘R30522R4432‘ jDO 1_6t4i?t,2
Op i i i i i i +/-
ran WX1WY1d WM2 |WS3(Q 4 R347¢ , D119
. 0081 08 19584| 88 |11023C127¢™% R3548SR3151£R4?;3>2‘R4973] 99 nuerpb
CV ’ ’ % [
PV
Description

2 KSYy GKS Of St NJ O2/dayNRS NIBE [/wg gAaf tm 30 S0 KNS
be able to count.
2 KSYy (GKS Ot SINJ O2yiNRt a/[wé Aa nx O2dz
is a P instruction. Therefore, when the cotrildzf &S dat [ { € Aa TFTNRY
will beincreased by 1 (if U/D=1) or decreased by 1 (if U/D=0).
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5

2 KSYy [ xTt+X' Donghl dzp&l yaIAS (2 mMéDd LT
oAt O2yliAydzS O2dzyiAy3ad H6KAOK OFdzaS 1/ *
YSIya GKSL¥/2MaNEE gAtf 2yte 0SS Sldz t |
aK2dzZ R 0SS GF 1Sy (2 (GKABRE RAFNIENESYyDHE FKEB
The upper limit of up count value is 32767 {1i§ or 2147483647 (3Dit). After the uppe
limit is reached, if another upount clock is received, the counting value will becajd2768
or -2147483648 (the lower limit of down count).

The lower limit of down count value-82767 (16bit) or-2147483647 (3dit). After the lowe
limit is reached, if another down count clock is received, the counting value will become
or 2147483648 (the upper limit of up count).
If U/D is fixed as 1, the instruction will become a sifilase up count counter. If U/D is fix
as 0, the instruction will become a singlease down count counter.
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Chapter 6 Basic Function Instructions

Example
Ladder Diagram ST
X18 07P. UDCTR )
_| |_P|_5_ cv RO L cuP—( )
PV -3

X17

o

X16

— ——ctr

Up(add) Down(subtract)
X16 —‘
X17 LT T LT LT LT LT LT L
et S I B 1 I O I N O O O
e ) 2 2 N i

Note 1: Since the counting operation of UDCTR is implemented by software sci
therefore if the clock speed is faster than the scan speed, lose count may then |
(generally the clock should not exceed 20Hz depending on the size of the program)
use the software or hardware highlLJSSR O2dzy i SNJ Ay (G(GKS t
[ 2dzy G SNJ ! LILX AOIFGA2yé Ay GKS ! ROIYyOSR a
Note 2: In order to ensure that this command can count correctly, the width of the cou
pulse must be greater than one scan time no matter it is 1 or 0.
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6-13 MOVEMOV)

FUN g8 [3 MOVE FUN 983
MOV (Moves data from S to D) MOV

Command

Description

Ladder symbol

Operand
— 8DP.MOV — S: Source register number
Move control — EN { S D: Destination register number
D : The S, D may combine with VPD~P9 to serve
indirect addressing

Ran¢ WX | WY | WM | WS |TMR| CTR| HR| IR | OR| SR | ROR DR K XR
e

R347 R350 R352 R432 16/3

68 | 24 | 80 | 24 | PO v, Z

5 Vj\/XO Vj\/YO V\j/MO Vj\/SO j'I'O jCO J_RO J 2-bit
& j j j j +/-
ra WX1| WY1 WM2| WS3| T102|C127 R347 D119
R348 R351R432 R473 num [PQ-P9

8 008 | 008 |9584| 008 | 3 9 67 o5 | 51| 231 19 99 | per

S ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ Y T L

D 7 7 7 7 7 7 7 7 * 7 * 7 7
Description

Move (write) the data of S to a specified register D when the move control input "EN
from O to 1 (Anstruction).

5
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FUN gB[§ MOVE FUN 88§
MOV (Moves data from S to D) MOV
Example Writes a constant data into B6-bit register.
Ladder Diagram ST
IF X0 THEN
X0 08.MOV RO := 10;
—] —=enq s 10 END_IF
D RO
S| K | 10
exo *
D| RO | 10
36
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6-14 MOVE INVERSBOV/)

FUN 983

MOV/

MOVE INVERSE FUN 983
(Inverts the data of S and moves tresult to a specified device D MOV/

Command
Description

Ladder symbol

Operand

—9DP.MOV/— S: Source register number
Move control —EN < S D: Destination register number

D : S,D may combine with V, Z, PO~P9 to serve

indirect addressing

e | WX | WY | WM | WS T C HR IR OR SR | ROR | DR K XR
LN I T T e i S i e e O i
rand WX1008 WY1008 WY29584 W53088 T1023 1279 R34767 R34895 R35151 R43223 R47319 D11999 +/-number PO-P9
S O NONNONNONNONNON RO NONNONNONNONNONNONNG)
D OO 10|00 ] 0 Q1O 0O*| O Q
Description

Inverts the data of S (changes the status from 0 to 1 and from 1 to 0) and moves the r
to a specified register D when the move control input "EN" =1 or from Oidﬂs(ruction).
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FUN B §

MOVE INVERSE

FUN B §

MOV/ (Inverts the data of S and movt® result to a specified device [ MOV/

Example Moves the inverted data of a Uit register to another 16bit register.
Ladder Diagram ST
0 sorov! IF X0 THEN
' WY16 := NOT RO;
_| |_EN_ S RO
END_IF
D WY16
B15 B15 BO

s| Ro |o|1|o]1|o]1|o]1]0]1]0]1]0]1]0]1]|5555H

Y31
dz

EX0 1

Y16
dz

D|wvY16/1]/0[1]|o]1]0|1]0]1]0]1]0]1]0]1]0] AAAAH
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6-15 TOGGLE SWITOIDGG)

FUN 10 TOGGLE SWITCH FUN 10
TOGG (Changes the outpudtatus when the rising edge of control input TOGG
occur)
Command
Description

Ladder symbol

10. Operand
Input trigger —TGU { TOGG D D: the coil number of the toggle switch
Y M SM S
angg YO Ij\/IO M%lZ -
A, | 1023 Ma95 Mggs 53104
D ' ' R

Description

The coil D changes its status (from 1 to 0 and from 0 to 1) each time the input "TGU'
triggered from O to 1 (rising edge).

Example
Ladder Diagram ST
IF X0 THEN
X0 B YO := NOT YO;
—| |_TGU_ TOGG YO END_IF
xo( S 0
YO— —
39
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6-16 FASITADDITION-

FastADDITION
FUNZZ.A'EE (Performs addition of the data specified at Sa and Sb and stores FU.NZZ.A'EE
Aj njNJ . Aj njNJ
result in D)
ComrTla_nd Support after UperLogic: v_0.8.517 visions
Description
Ladder symbol
_ 224DPU/DPS.F(+) Operand
Addition Control —EN—  Sa: Sa: Augend
. Sb: Addend
. D: Destination register to store the results
D: of the addition
Sa, Sb, D may combine with V, Z, PO~P9 to s
indirect addressing

e L WX | WY | WM | WS [TMR | CTR | HR IR OR | SR |ROR | DR K XR

ope WXo wyo wMmo Ws0 T0 co RO R34768 R35024 R35280 R43224 Do 16/32-hit vz
) | | | | | | |

| | |
rand WX1008 WY1008 | Wy2e584 | Ws3088 T1023 c1279 R34767 R34895

| |
R35151 RA3223 R47319 D11999 | +/-number PO-PS

sa Ol OO ]OJOO]O]O]0O0 OO0 0[O

sb | O] OO OO OJO]0O]0O0O]]0O0]]0]0] 0|0

D O] 01010100 O 10O O O
40
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Fast ADDITION
FUNZ.ZAEE (Performs addition of the data specified at Sa and Sb and stores FU.NZ.ZEE
Aj njNJ . Aj njNJ
result in D)
Description

Performsthefastt RRAGA2Y O2y iNRBf a9bélm 2N FNP
set to signed (S command), add Sa and Sb with the positive and negative numbe
algorithm and write the result into D.

Performs thefastk RRAGA2Y O2y (i NRf a9bélrm 2N FNP
set to unsigned (U command), use the positive integer (Uesigalgorithm to add Sa at
Sb and write the resulh D .
Compared with the addition operation of FUN11, the fast addition operation eliminat¢
the overflow and unddtow operations and flags, so the program execution time will b
faster than the addition operation of FUN11, and the operation result will be the sam
the general operation. The result after the computer calculation is the same as the re
on the left stle of the figure below,

In addition, the calculation result of the addition operation of FUN11 will be different
the numerical boundary.

R10 HEX 7FFFH Augend
R11 HEX 0001H Addend |
| | fast addition operation | = M B | addition
2
S HER S000 resualt i 22 0000 _Joperation resualt
! ! I 1
R10 DEC 32767 Augend [
R11 DEC 1 Addend ‘
R12 DEC 32768 fast addition operation R15 DEC 0 | ad_dltlon
| resualt | | | | operation resualt |
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Fast ADDITION
FUNZ.ZAEE (Performsaddition of the data specified at Sa and Sb and stores FU.NZ.ZEE
Aj njNJ . Aj njNJ
result in D)
Example
Ladder Diagram ST
IF X0 THEN
R2 := RO+R1 ;
X0 224S.F(+) END IF
_| |_EN_ Sa RO B
Sb R1
D R2
i 12332 RO R1 32770(32767+3)
gxo 4
D 32767+3>>32768+2>>
iz 2 -32766
I When adding more than 32767 (OXx7FFF), it will bec«

~32768(0x800Q) -32767(0x8001) -32766(0x8002) X
-1(0XFFFE) 0(0x0000)
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Chapter 6 Basic Function Instructions

FUN25 B . FastSUBTRACT!QN FUN25 B G
Fj -NJ (Performs subtraction of the data specified at Sa and Sb and s Fj -NJ
the result in D)
Comr_na_nd Support after UperLogic: v_0.8.517 visions
Description
Ladder symbol
—225DPU/DPS.F(-) — Operand
Addition Control-EN— Sa: Sa: minuend
- Sb: Subtrahend
' D: Destination register to store thesultsof the
2 subtraction
Sa, Sb, D may combine with V, Z, PO~P9 to se
indirect addressing
Feree | WX | WY | WM | WS [TMR| CTR| HR | IR | OR | SR | ROR| DR K | XR
Ope- Wl)(ﬂ W|V0 Wh‘flﬂ W‘SD T‘O C‘O Rlo Radi768 R35‘024 RSS‘ZSO R45‘224 D‘O 16/32-bit v,z
rand WX1008 WY1008 WY29584 'W53088 T1023 C1279 R34767 R34895 R35151 R43223 R47319 D11999 +/-number PO-P9
s$a | Ol Ol O|]O]O]]O|]O]O]OJOIO10O] 0O
S | OO OO O0O]O]]O]O OO 1O10O] 0|0
D OO |1O|10O0]0]0 O 1O O*| O O
Description
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2 KSYy G(GKS adzoN¥ OQtAz2y O2yGNRBf aGa9bérlrm 2N
signed (S command), subtract Sa and Sb witlptsitive and negative number (Sign)
algorithm and write the result into D.

2 KSy GKS &adzo NI OlAzy O2y(GNRf da9bérm 2N
unsigned (U command), subtract Sa and Sb with a positive integer (Unsigned) algorith
write the result in D.

Compared with the subtraction operation of FUN12, the fast subtraction operation
eliminates overflow and underflow operations and flags, so the program execution timg
faster than the subtraction operation of FUN12, and the operation result will beghesas
the general operation. The result calculated by the computer is the same as the result
left side of the figure on the next page, and it will also be different from the calculation
result of the subtraction operation of FUN12 at the numerlmalindary.

FUN2258 [ FUN2258 [§

Fast SUBTRACTION

Fj -NJ (Performs subtraction of the data specified at Sa and Sb and s Fj -NJ
the result in D)

HEX 2000H minuend

HEX Q001H subtrahend

HEX TFFFH fast su!::ltractu:un RS HEY FEFFH suhtractlun
operation result operation result

DEC -32768 minuend

DEC 1 subtrahend

DEC 39767 fast su!::ltractu:un RS DEC 1 suhtractlun
operation result operation result

Example
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Ladder Diagram ST
IF X0 THEN
0 125550 R2 := RO - RIL
_| l—EN_ Sa RO END_IF

Sb R1

D R2

Sa
RO ° RO R1

Sb R1 32767 32772(327684)

EXO0O 1
32772>>327684>>3276%3

when less than -32768(0x8000) will becomes_ tc
32767(0x7TFFF) o HTcc OnETCC9U0UXdPndnkEn
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Chapter 6 Basic Function Instructions

FUNLBG ADDITION FUNLEE
i njNJ (Performs addition of the data specified at Sa and Sb and stores lj njNJ
result in D)

Command
Description
Ladder symbol Operand
~11DP.(+) Sa: Augend
Addition control— EN -4 Sa : -D=0— Sum=0(FO0) Sb: Addend
Sb D: Destination register to store the results
Unsign/Sign—U/S { D : I CY — Carry(FO1)

F BR — Borrow(FO2)

of the addition
Sa, Sb, D may combine with V, Z, PO~P9 to s
indirect addressing

feree | WX | WY | WM | WS [TMR| CTR| HR | IR | OR | SR |ROR| DR | K | XR
N WXo wyo WMo Wso TO co RO R34768 R35024 R35280 R43224 Do 16/32-bit. v,z
g[:'d WXLJO& wviooa WYZ‘QEM WSS‘DBS T1(‘J25 C1‘Z79 R3d!757 R34|895 R55‘15‘1 RAS‘ZZS R47‘3 19 D1‘1‘999 +/-number PO-P3
Sa | O] OO ]O|1O0O]O]O0O]OO0]0O]10]0O0]0]O0
sb | O] OO ]O|1O0]]O0O1O0]0O00]0O010]]0]1 010
D OO |00 0|0 O 1O 0O*| O O
Description
46

M-PLClInstruction User Manual




Chapter 6 Basic Function Instructions

Performs the addition of the data specified at Sa and Sb using signed number and wi
results to a specified register D when the add control input "EN" =1 or from O E
instruction) and "U/S" = 0. If the result of addition is equal to 0 then set FOO(D = 0)
carry occurs (the result exceeds 32767 or 2147483647) then set FO1(CY) to 1. If
occurs (adding negative numbers resulting in a sum less-82#68 or-2147483648), the|
set the FO2(BR) to 1. All the FO statuses are retained until this instruction is execute
and overwritten by a new result.

Performs the addition of the data specified at Sa and Sb using unsigned number ang
the results to a specified register D when the add control input "EN" =1 or from (Eto 1
instruction) and "U/S" = 1. If the result of addition is equal to 0 then set FOO(D = 0) t¢
carry occurs (the result exceeds 65535 or 4294967295) then set FO1(CY) to 1

FUN].]EE ADDITION FUNl]EE
. (Performs addition of the data specified at Sa and Sb and stores = .
lj njNJ . lj njNJ
result in D)
Example
Ladder Diagram ST
X0 11.(+)
_| l—EN_ Sa RO —-D=0 —
Sb R1
D R2 Y0
—u/s ~CY——( )
-BR—
Sa| RO 12345
ShIR1 50475 RO R1 32770
gxo 4
D| R2] 2 32768+2=32770

YO 1 (carry 1 represent:j 32768)
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6-19 SUBTRACTION
FUN12®E [& . SUBTRACTIO_I\_] FUN12® [&
i -NJ (Performs subtraction of the data specified at Sa and Sb and s i -NJ
the result in D)
Symbol

Ladder symbol

Subtraction control— EN 4 Sa :

Sb

Unsign/Sign—uU/S4 D :

~12DP.(-) ——

D=0 — Difference=0(FO0)

I cy — Carry(FO1)

r BR — Borrow(FO2)

Sa:Minuend

Sb: Subtrahend

D: Destination register to store the results
of the subtraction

Sa, Sb, D may combine with V, Z, PO~P9 to se
indirect addressing

Operand

fnee | WX | WY |WM | WS |[TMR| CTR| HR | IR | OR | SR |ROR| DR K | XR

o wxo wyo WMo Wso TO co RO R34768 R35024 R35280 R43224 Do 16/32-bit v,Z
2::‘ d WX:|IOOB WYlDOE W\’Z‘QSM WSE‘!OBS T11‘J25 C1‘279 R34|7E7 R34|895 R55‘151 RIL’:‘ZZS R47‘3 19 D1‘1‘995 +/-number PO-P9

sa | Ol O|lO|JO]J]O]J]O|]O]]O OO O|1O] OO

S | OO OO O]O|]O]O OO IO10O] 0|0

D O|lo|]O0 0] 0|0 O |1O*|0O*| O O
Description

,  Performs the subtraction of the data specified at Sa and Sb using signed number and
the results to a specified register D when the subtract control input "EN" =1 or from O'i
YR b!'k{b T'néaod LT
carry occurs (subtracting a negative number from a positive number and the result exq
+32767 or+2147483647), then set FO1(CY) to 1. If borrow occurs (subtracting a positi
number from a negative number and the resulted difference is less {8268 or-
2147483648), then set FO2(BR) to 1. All the FO statuses are retained until this instrug
executed again and overwritten by a new result.

AyadNHzOGA2Y O

G§KS NXa
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FUN12® [& . SUBTRACTIO_N FUN12® [&
i -NJ (Performs subtraction of the data specified at Sa and Sb and s i -NJ
the result in D)

, When the subtraction control "EN"=1 oF N2 Y nlbw o6t 02 Y\

"U/S"=1, subtract Sa and Sb with the positive integer (Unsign) algorit
and write the result to D. At the same time, if the difference is 0, FOO
(D=0) is set to 1, and if a borrow occurs {Skh<0), FO2 (BR) is set to 1.

Example

Ladder Diagram ST
X0 12.(-)
_| l_EN_ Sa RO D=0 —
Sb R1
D R2
—U/s ~CY—
Y2
_BR_( )_
D| R2 | 4 | 32768 4 32772
Y2 1
li borrow 1 representd 32768\ Please refer to sectic
55
Sal RO 5
Sb| R1 32767 RO Rl 32772
EXO0O 1
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Chapter 6 Basic Function Instructions

MULTIPLICATION

FUN1

i NjNJ (Performs multiplication of the data specified at Sa and Sb and ¢ i NjNJ

MULTIPLICATION
eDIP FUN13[D [§

the result in D)

Command
Description
Ladder symbol Operand
~13DP.(*) — Sa:Multiplicand
Mutiplication control — EN 4 Sa : I D=0 — Product=0(FO0) Sb MUltlp“er
sb: D: Destination register to store the results
Unsign/Sign — u/S {1 D : I D<0 — Product is negative

(FO1) of the multiplication
Sa, Sb, D may combine with V, Z, PO~P9 to s
indirect addressing

Free | WX | WY | WM | WS |[TMR| CTR| HR | IR | OR | SR |ROR| DR K | XR

- ‘Wxo WYo WMo Wso TO co RO R34768 R35024 R35280 R43224 Do 16/32-bit v,z

f::'d wxluns wvinos WVZ‘QSBA WSE‘DES Tlézi C1|279 Rid-‘7ﬁ7 RSA‘EQS R35‘151 MS‘ZZS R47‘515 D11|999 +/-number PO-P9

sa | Ol OlO|J]O]J]O]J]O|]O|]OJ]OJOO10O| OO

sb | Ol OlO]O|]O OO OIO]O]0O0|01 00O

D O|lo o000 OO O*| O O
Description

Performs the multiplication of the data specified at Sa and Sb tisengigned number ar
writes the results to a specified register D when the multiplication control input "EN"
fromOto 1l E instruction) and "U/S" #. If the product of multiplication is equal to O then
FOO(D=0) to 1. If the product is a negative number, then set FO1(D<0) to 1.
Performs the multiplication of the data specified at Sa and Sb using the unsigned num
writes the results to a specified register D when the multiplication control input "EN"
fromOto 1 E instruction) and "U/S" =1 . If the product of multiplication is equal to 0 the
FOO(D=0) to 1.

50

M-PLClInstruction User Manual



Chapter 6 Basic Function Instructions

MULTIPLICATION
FUN13B 5 _— - FUN133[§
i NiNJ |(Performs multiplication of the data specified at Saand Sband § = .\
] NJ : lj NjNJ
the result in D)
Example 1 | 16-bit multiplication
Ladder Diagram ST
X0 13.(%)
_| l_EN_ Sa RO L D=0 —
Sb R1
D R2
—Uu/s —D<0 —
RO
Sa Multiplicand
12345
R1
Sb Multiplier
4567
R3 R2
D Product
56379615 4567
51
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FUN13E MULTIPLICATION FUN13BE
i NjNJ (Performs multiplication of the data specified at Sa and Sb and ¢ i NjN
the result in D)
Ladder Diagram ST
X0 13D.(*)
_| l_EN‘ Sa RO | D=0
Sb R2
D R4
—U/ S —D<0
R1 RO
Sa Multiplicand
12345678
X Sh R3 R2 Multiplier
D R7 R6 R5 R4 Product
5629629168
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Chapter 6 Basic Function Instructions

FUN14B[E

DIVISION

i 7 NJ (Performs division of the data specified at Sa and Shkstords i 7 NJ
the result in D)

FUN14B[§

Unsign/Sign— uU/sS { D :

Command
Description
Ladder symbol Operand
_14DP.(f) —— Sa: Dividend
Division control —EN 4 Sa : - D=0 — Quotient=0 (FOO) Sh: Divisor
Sb : D: Destination register to store the resul

I ERR — Divisor is 0 (FO1)

of the dvison
Sa, Sb, D may combine with V, Z, PO~P
serve indirectaddressing

Faree | WX | WY | WM | WS [TMR|CTR| HR | IR | OR | SR |[ROR| DR | K | XR
o ‘WXo WYO WMo Wso T0 co RO R34768 R35024 R35280 R43224 Do 16/32-hit v,z
?a?'d WX:L.UOS WY:I‘.GOB WVZ‘QSM W53|088 Tlt!ﬂ& C1‘279 R34‘767 Rﬂ4‘895 R55‘1 51 R45|225 R47‘3 19 Dl‘.l.‘999 +/-number PO-P9
sa | O] O] O]O|]O0O]O0O]O]]O0O]1O0O1O]O10O| 010
sb | O] O] O] O] OO0 O0O]O0O]1O01O0O]1O0 10|00
D OO OO0 0 OO O*| O O
Description
53
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Performs the division of the data specified at Sa and Sb using the signed number an
the results to a specified register D when the multiplication control input "EN" =1 of
0to l(E instruction) and "U/S" =0f the quotient of division is equal to 0 then set FO
1. If the divisor Sb=0 then set the error flag FO1 to 1 without executing the instructi
Performs the division of the data specified at Sa and Sb using the unsigned num
writes the results to a specified register D when the multiplication control input "EN"
fromOto 1 E instruction) and "U/S" =1. If the quotient of division is equal to 0 ther
FOO to 1. If the divisor Sb=0 then set the error flag FO1 to 1 without executi

instruction.
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FUN14B[E

DIVISION FUN148§

i 7 NJ (Performs division of the data specified at Sa and Sb and st i 7 NJ

the result in D)

Example 1 |16-bit division

Ladder Diagram ST
X0 14.(
_| |_EN | sa RO | D=0 —
Sb R1
D R2
—U/S —ERR—
RO
Sa Dividend
256
R1
+ Sh Divisor
12
R3 R2
D
4 21
Remainder Quotient
55
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Example 2 (32-bit division

Ladder Diagram ST
X0 14D.(/)
_| l_EN_ Sa RO D=0 —
Sb R2
D R4
—U/SH —ERR—
DIVISION

FUN14E [§ . i, FUN14B [
i 7 NJ (Performs division of thdata specified at Sa and Sb and stor i 7 NJ

the result in D)

Sa R1 [ RO Dividend
2147483647
_ RS | R
+ Sb Divisor
1234567
0 R7 R6 RS | Ra
571634 1739
Remainder Quotient
56
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Chapter 6 Basic Function Instructions

FUN158 [§ INCREMENT FUN153 [§
lj nj INJ (Adds 1 to the D value) lj nj INJ
Command

Description

Ladder symbol

Operand

15DP. D: The register to be aneased
Increment control — EN 4 (+1) D L OVF — Overflow(FOO) D may combine with V, Z, PO~P9 to servs
indirect addressing
frge | WY | WM | WS |TMR | CTR | HR | OR SR |ROR | DR | XR
e WYO WMO WSs0 TO co RO R35024 R35280 R43224 DO V.Z
rand WYl‘OOS WY2‘9584 WSE!UBS T1(‘123 Cl;‘g R34|767 R35|151 R43|223 R47‘319 D11‘999 PO-P9
D1 OO O]OO10O0|]0O0 OO0 OO
Description

., Adds 1 to the register D when the increment control input "EN" =1 or from OEo 1(
instruction). If the value of D is already at the upper limit of positive number 32767 o
2147483647, adding one to this value will change it to the lower limit of negative nun
32768 0r-2147483648. At the same time, the overflow flag FOO (OVF) is et

, Please refer to Section 5.4 for details on overflow.
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FUN158 [§ INCREMENT FUN153 [§
lj nj INJ (Adds 1 to the D value) lj nj INJ
Example 16-bit increment register

Ladder Diagram ST
IFR_TRIG(S:= X0 ) THEN

X0 15p ROV++
—| |—EN (+1) ROV
END_IF

WHENV 100 0+100 100

D [R100] 1 |
exo 4
D|R100| 2 |
58
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Chapter 6 Basic Function Instructions

FUN1dB 5 DECREMENT FUN1dB 5
lj & INJ (Subtracts 1 from the D value) lj & INJ
Command

Description

Ladder symbol

Operand

16DP. D : The register to be decreased
Decrement control — EN ('1) D F UDF — Underflow(FOO) D may Comblne Wlth V, Z, PO~P9 tO Ser
indirect addressing
e WY | WM | WS | TMR | CTR | HR OR SR [ ROR | DR XR
e WwYo WI‘WD Wlfv{] T‘O C|0 R|D R35|024 R35|280 R43‘224 D‘O v,z
rand WY1008 WY29584 Ws3088 T1023 C1279 R34767 R35151 R43223 R47319 D11999 PO-P9
D |1 OO O|]O]O10O|]0O OO0 OO
Description

. Subtracts 1 from the register D when the decrement control input "EN" =1 or from 0 tg
instruction). If the value of D is already at tleever limit of negative numbei32768 or-
2147483648, subtracting one from this value will change it to the upper limit of positiv
number 32767 or 2147483647. At the same time, the underflow flag FOO (UDF) is set

. Please refer to section 5.4 for detailed description of missing bits.

Example

16-bit decrement register

Ladder Diagram

X0

— e

16.
‘|V -1

RO

—OVF—

IF X0 THEN
RO-
END_IF
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FUN1B

i & INJ

DECREMENT

(Subtracts 1 from the D value)

FUN14B[F

i & INJ

D[ RO | 0

exo 4

D| RO | 1
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Chapter 6 Basic Function Instructions

COMPARE
FUN1T G FUN1B[G
(Compares the data of Sa and Sb and outputs the results to fung
CMP CMP
Outputs)
Command
Description
Ladder symbol
~17DP.CMP— Operand
Compare control —EN 4 Sa : - a=b— Sa=Sb (FOO0) Sa: The register to be Compared
S Sb: The register to beompared
Unsign/Sign — U/S - - a>b— Sa>Sb (FO1) . .
Sa, Sb may combine with V, Z, PO~P9 to serv|
. <b—sacsh o |INdirect addressing
ang¢ WX| WY WM | WS |TMR| CTR HR| IR | OR| SR|ROR DR| K | XR
o\ |Wxowyowmo wso To | co | Ro RegREpIRERARIEA po 2hit|V, Z
P - i i i i +/-
WX1 WY1 WM2| WS3 T102 C127 R347 D119 PO~F
g \| 008| 0089584 088| 3| 9 | 67 |RSAGRSpIRISARAII g9 | umI" 9
Sa | N N N N N N N N N N N N N N
Sb | N N N N N N N N N N N N N N
Description

Compares the data of Sa and Sb using signed number when the compare control in
=1or from 0 tol (P instruction) and "U/S" =0f the data of Sa is equal to Sb, then set
to 1. If the data of Sa>Sb, then set FO1 to 1. If the data of Sa<Sb, then set FO2 to
data of Sa < Sh, then set the FO2 to 1.

Compares the data of Sa and Sb using unsigned number when the compare contr
"EN" =1 or from 0 to 1 (P instruction) and "U/S" =1. If the data of Sa is equal to Sb, {
FOO to 1. If the data of Sa>Sh, then set FO1 to 1. If the data of Sa<sEbet#O?2 to 1.
the data of Sa < Sb, then set the FO2 to 1.

Example

Compares the data of 1Bit register
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Ladder Diagram ST
X0 17.CMP
_| l_EN_ Sa RO L a=b —
Sb R1
—Us ]
YO
_a<b_( )_

From the above example, we first assume ttega of RO is 1 and R1 is 2, and then com
the data by executing the CMP instruction. The FOO and FOL1 are set to 0 and FO2 (&
to 1 since a<b.

If you want to have the compound results, such as’ | < > etc., please send =< and 3
results to relay first and then combine the result from the relays.
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Chapter 6 Basic Function Instructions

FUN18p (g FUN18p [§
o LOGICAL AND Bl
AND AND

Command
Description
Ladder symbol 0 d
~18DP.AND— _ =peran
Operation control — EN 4 Sa : - D=0 — Result is 0 (FOO0) Sa: The regISter to be ANDed
Sb : Sb: The register to be ANDed
D - D: Theregister to store the result of AND
The Sa, Sb, D may combine with V, Z, PO~
to serve indirect addressing application
wx| wy| wm | ws|TM cTR HR| IR [ OR| SR|ROR DR| K
ange - 4 4
Hwxawyd wmo|wsq To| co| Ro [R341R35(R382RA3Z g | 16/32
j j j o j j i EJ) 1l -
Op WX1IWY1L WM2 | WS3T10C1271R34 1 4
R348R35]1R432R474 numbe
aan 008|008 9584|088|23| 9 | 67 |95 51| 231 191999|
Sa | N N N N [N | N N N N N N N N
Sb | N [ N N N {N|{N [N [N J|NJ|N/|N/|N N
D N N N [N|N [N N [N*N*| N
Description

Performs logical ANDperation for the data of Sa and Sb when the operation control if
"EN" =1 or from O to ]E(instruction). This operation compares the corresponding bits
Sa and Sb (BO~B15 or BO~B31). The bit in the D is set to 1 if both of the correspond
data of Sa and Sb is 1. The bit in the D is set to O if one of the corresponding bits is (
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FUN1d8 [§ FUN188 [§
AND LOGICAL AND AND

Example |Operation of 1€bit logical AND

Ladder Diagram ST
X0 18.AND
_| |_EN_ Sa RO D=0 —
Sb R1
D R2
B15 BO
dz dz
Sa|RO|1/|0]1{1|1|0f1|21|0|1|1|0|1|1|0]|1
Sb |R1(1|1|1|0{1/1/1]|0(1|0|1(0|0|1|1]|0

exo 4
B15 BO

dz dz
D |R2]1|o][1]o]1]o]1]0]0]0]1]0]0[1]0]0]
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Chapter 6 Basic Function Instructions

FUN1{S [§ FUN1{s [
LOGICAL OR
OR OR
Command
Description
Ladder symbol 0 d
~19DP.OR— _ ~perant
Operation control — EN 4 Sa. - | b-0— resutisoFo) | @: The register to be ORed
Sh : Sb: The register to be ORed
D - D: The register to store the result of OR
The Sa, Sb, D may combine with V, Z, PO~
to serve indirect addressing
free | WX | WY | WM | WS | TMR | CTR | HR IR OR | SR [ ROR | DR K XR
T8\ s | i | s | s | s | s | s | b | ssn | s | sne | o | e | o
sa | O] OO |]OlO]O]O]O]OJO]O10O] OO0
sb | O] OO | OO O]O]TO0O]O1O0O]0O10O0]0O]0
D 1O |0 10|00 O 1O*|O*| O O
Description Operation of 1ébit logical OR

Performs logical OR operation for the data of Sa and Sb when the operation control inp
=1 or from 0 to 1 (P instruction). This operation comparesdheesponding bits of Sa and
(BO~B15 or BO~B31). The bit in the D is set to 1 if one of the corresponding of Sa or Sb

bit in the D is set to 0O if both of the corresponding bits of Sa and Sb is 0.
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FUNlE E LOGICAL OR FUNlE E
OR OR

Example |Operation of 1ébit logical OR

Ladder diagram ST

L D=0—

M p n
dz dz
{ Hw Aam{a|mmM[Mm|n MM [M{M[D|M[M|1|M
{ qw NM|M[M|n|M[M|M[A M| (MmN |0 [M|M[N0
E- N1 M
M p . N

5 [w A MMl Il Tl a[ a7 o[t [t ]
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6-2/ BINx BCD CONVERSION

BINGZBCD CONVERSION
FUN 2@ § FUN 2@ §
(Converts BIN data of the device specified at S into BCD and sto
d&3BCD d&zBCD
result in D)

Command

Description

Operand

Ladder symbol

20DP.A BCD
S

D :

S The register to beonverted
D: The register to store the converted data
(BCD code)

The $SD may combine with V, Z, PO~P9 to
serve indirect addressing

Conversion control — EN ERR — Error (FOO0)

fange | WX | WY [ WM | WS |TMR | CTR | HR IR OR | SR | ROR | DR K XR
Wxo wyo wmo Wso To co RO R34768 R35024 R35280 R43224 Do 16/32-bit vz
Opes | \ | | |
rand Wx1008 WY1008 WY29584 Ws3088 T1023 C€1279 R34767 R34895 R35151 R43223 R47319 D11999 +/-number PO-P9
S O O[O[O[|O|]O|O]JO]10O0]101O1O[0O]O0
D | Q| C ONNONNG O |0 | OF | 'O O
Description

FBPLC uses binary code to store and to execute calculations. If want to send the interna
data tothe external displays such as sevagment displays, it is more convenient for us t
read the result on screen by converting the BIN data to BCD data. For example, it is
clear for us to read the reading "12" instead of the binary code "1100."

Converts BIN data of the device specified at S into BCD and writes the result in D whe
operation control input "EN" =1 drom 0 to 1 [§ instruction). If the data in S is not a BC[]
value (0~9999 or 0~9999999), then the error flag FOO is set to 1 and the old data of [
retained.
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d:E BINGZBCD CONVERSION CEE
FUN 2(» (3 FUN 20» (
(Converts BIN data of the device specified at S into BCBtares the
d3BCD d3BCD
result in D)

Example [16-bit BIN d3 BCD conversion

Ladder diagram ST
IF X0 THEN
ToBCD( S:= 9999, D=> RO0);
END_IF

X0 20. 5BCD —— -
F—EN{S: 9999 L ERR-
D: R O
B15 BO

B15 BO
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6-28 BCLksBIN CONVERSION

BC@3BIN CONVERSION
FUN 2B FUN 2§
&BIN |(Converts BCD data of the device specified at S into BIN and stol BN
result in D)
Symbol

Operand
S: The register to be converted
D: The register to store the converted data
(BIN code)
The S, D may combine with V, Z, PO~P9 tq
serve indirect addressing

Ladder symbol

21DP.A BIN
S :

D :

Conversion control — EN ERR — Error (FOO)

faee | WX | WY | WM | WS |TMR | CTR | HR IR OR | SR [ROR | DR | XR

Ope wxo wyo WMo wso To co RO R34768 R35024 R35280 RA3224 Do vz
: | | | | | | | | | | | |

rand WX1008 WY1008 WY29584 Wws3088 T1023 C1279 R34767 R34895 R35151 R43223 R47319 D11999 PO-P9

s O] O|J]OlO]O|JOO]O]JOO]0O]10O]|O0
D OO ]O 10| 0|0 1o O*| OO
Description

The decimal (BCD) data mustdmverted to binary (BIN) data first in order for PLC to acce
the data which is originally in decimal unit (BCD code) inputted from external device suq
digital switch because the BCD data can not be accepted by PLC for its operations.

Converts BCD data of the device specified at S into BIN and writes the result in D whe
operation control input "EN" =1 or from 0 to [g {nstruction). If the data in S is not in BCD
then the error flag FOO is set to 1 and the old data of D are retained.

Constant is converted to BIN automatically when store in program and can not be used
source operand of this function.

69

M-PLClInstruction User Manual



Chapter 6 Basic Function Instructions

BCD TO BIN CONVERSION
FUN 2B 5

FUN 2B 5
BBIN (Converts BCD data of the device specified at S into BIN and sto

result in D)

d3BIN

Example |16-bit BCD to BIN conversion

Ladder diagram ST
IF R_TRIG( S:= X0) THEN
ToBIN( S:= WXO0 , D=> R1);

END_IF
X0 21P.5BIN -
H—EN{S: WX 0 ERR-
D: R 1

X15 X0

zZ1 2 3 4 7

s|wxo|o|o|o|1]o|o]1]o]o]o]1]1]0]1]0]0]

E X0A 1
B15 BO
z z
D| R1 |o]oo]ofo[1]o]o]1]1]1]1]0]0O[1]O]
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Advanced Function Instructions

7-1  Arithmetical Operation Instructions (FUN24 ~33) .......cccoveievienennn. HAR! RMARAERSE -
7-2  Logical Operation Instructions (FUN35 ~36)........ccceeeeriuricerceeeeeenene, HiR! HRERERE -
7-3 Comparison INStructions (FUNST) ... oo e e e e e e e e e s eee e e e e ennaeaes 30
7-4 Data Movement INsStructions (FUNZAO ~ 50) ..ottt e e s e e e e ennns 36
7-5 Shifting/Rotating INsStructions (FUNDST ~ 54) .o imieiiiee ettt e e eens 50
7-6  Code Conversion Instructions (FUN55 ~64) ............coccooioveerieieen. HAR! RMARAERSE -
7-7 Flow Control INStructions Il (FUNGBS ~ 7)) ..o 75
7-8 |/ O INSIrUCtiONS — (FUNTA ~ 8B .eenniiiiieie et e e et 99
7-9 Cumulateive Timer INStruction (FUNSBT ~ 8O) ...vuiviiiieieei ettt e e e r e anas 117
7-10  Watchdog Timer Instructions (FUNOO ~ 91 ..o 121
7-11  High Counting/Timing Instruction (FUN92 ~93) ........c.ccccveveererenenee. fHER! MAERSH -
7-12  Slow Up / Slow Down (FUNOS5 ~98) ...t 130
7-13  Table Instruction (FUNTOO ~ 114 oo 137
7-14  Matrix Instruction (FUNT20 ~ 130 .. oo 172
7-15 NC Positioning Instruction (FUNT37 ~ 143) ... e eea e e e 191
1
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7-16  Enable/Disable (FUNTAS ~ T4B8)......uuiiiiiiiiiiiiiiee et 229
7-17  NC Positioning Instructions I (FUNT47 ~ 148) ......ovviiiiiiieieiiieiiieiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeee 235
7-18 Communication Instruction (FUNT50 ~ 156). .. ..o 243
7-19 Data Movement Instructions (FUNTB0 ~ 162) ..o 259
7-20 In Line Comparison Instruction (FUNT70 ~ 175)...ccueiiiiiiiiiiiiiieiieeieeieeeeee e 269
7-21  Motion Control INSrUCIONS ........oviiiiiiiiiiee e 282
7-22  Other InStructions (FUNT IS ) .. e e e e e ra e s s e ra e aaas 360
7-23  Floating Point Instructions (FUNZ200 ~ 220) .. ... 365
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7-1 Arithmetical Operation Instructions FUN24 33

7-1-1 Summation ofBlock Data SUM

SuU

FUN24D [§

M

SUM

(Summation oblockdata)

FUN24D [§

SUM

Symbol

Ladder symbol

S: Starting number of source register
N: Number of registers to be summed

successive N units of 16bit or 32 bit ( D instruction) registers for addition calculation
the summation, and stores the result into the register which is designated by D.
When the value of N is 0 or greater than 511, the operation will not be performed.
Communication portl~2 can be used to serve gereralpurposeASCIlI communicatior
interface. If the data error detecting method is Checksum, this instruction can be (
to generate the sum value for sending data or ot use this instruction to check if the

received data is error or not.

‘§4DP'SUM —] (successive N data units starting from S)
i I—EN 4 S : . :
Operation control —EN D: The register which stored the result

N : (summation)

D : S, N, D, can associate with V, Z, PO~P9 inde)
register to serve the indirect addressing
application.

Raree | WX | WY | WM | WS |TMR|CTR| HR | IR | OR | SR |[ROR| DR | K | XR

0 \| wiee | srien | s | s | s | cor | s | st | ws | sos | coe | obon | b | o

s Ol OlOlO|lOlOlO OO0 0|0 O

N | OO ] OO O]lOIO]OlO OO 10O OO0

D O RO NON NONNON NGO, O 1o O*| O O
Description

., 2KSY 2LISNIGA2Yy O2yiNRf a9bérm 2N OKI Yy
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2 KSy am OKI y 3 S ZolloWiNginstruttich@viThbatelates the

E le 1
xampie summation for 16bit data

Ladder diagram ST

IF X0 THEN
X0 24.SUM SUMS:= RO, N:=6, D=R 100);

— —enq S RO END_IF
N

6
D R100

R0O=0030H
R1=0031H
R2=0032H
R3=0033H
R4=0034H
R5=0035H

. The above illustrates that 6 it registers starting from RO is calculated for summation, &
the result is stored into the R100 register.

C R100=012FH

Example 2 When M1 is ON, it calculates the summation for82data.

Ladder diagram St
o IF X0 THEN
24D.SUM SUM _DS:= RO, N:=6, D=R 100);
_| |_EN_ s RO
END_IF
3
D R100

R1h RO=00310030H

R3-R2=00330032H R10Hh R100=00A5009BH
R% R4=00410039H

The above illustrates that three d#t registers starting from DRO, is calculated for their
summation, and the result is stored into the DR100 register.
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Chapter 7 Advanced Function Instructions

FUN25B 3

MEAN

(Average of the block data)

MEAN

FUN25B 3

MEAN

Symbol

Ladder symbol

S: Source register number
N: Number of registers to be averaged
(N units of successive registers starting fro

25DP.MEAN 9
Operati I— S : —N . .
peration control = EN . ERRT RGeSO 1 p. Register number fatoring result (mean
5 value)
' The S, N, D may combine with V, Z, PO~P9
to serve indirect address applicatio
Fense | WX | WY | WM | WS |[TMR| CTR| HR | IR | OR | SR |ROR| DR | K | XR
Ope- W‘)(O W"VO Wh‘ﬂD W|SD T‘D C‘ﬂ R‘D R34‘768 R55‘024 R35‘ZBD R45‘224 D‘O :;. v,z
rand wx1o08 WY1008 WY29584 Ws3088 T1023 C1279 R34767 R34895 R35151 R43223 R47319 D11999 511 PO-P9
s | OOl OO lO]lOTO0O]lO0O]10O0]10]10]0 O
N Ol O|lOj]OlO|lO|lOlOCOlOJOIOIO1 OO0
D O|lo OO | 0|0 O |O*O*| O O
Description

When operation control "EN" = 1 or from 0 to 1 (P instruction), add the N successbiedt
32-bit (D instructionhumerical values starting from S, and then divided by N. Store this
value (rounding off numbers after the decimal point) in the register specified by D.

., While the N value is derived from the content of the register, if the N value is not beti
and 256, then the N range error "ERR" will be set to 1, and do not execute the operatio
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FUN25B 3

MEAN

MEAN
(Average of the block data)

FUN25B 3

MEAN

Example

Ladder diagram ST
IF R_TRIG(S:= X0) THEN
0 5P MEAN— MEANS:= RO, N:=3, D=R 10);
I EN/S: R 0 [ERR- END_IF
N : 3

The example program gets the mean value of the 3 successibé ddgyisters starting from
RO, and stores the results into the-bé register R10

L MH O
{ WM ®
b o W H TYyYy MHOD TVYy
0
E- N » o n(Rouding off the remaind¢
5| wwmn 0onc
6
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Chapter 7 Advanced Function Instructions

FUN2B NEGATION FUN2B
NEG (Take the negative value) NEG
Symbol
Ladder symbol D : Register to be negated
| {27DP- D may combine with V, Z, PO~P9 to seéndkrect
Operation control — EN NEG D . .
address application

e | WY | WM | WS [TMR| CTR | HR | OR | SR [ ROR| DR | XR
gi&‘;_ WY]l.ODS WYZ‘BSM WS?‘.DSE T1C‘l23 C1£79 R34‘767 R35‘15‘.l R4.=l|223 R47|315 D1‘.I!995 PO-’PS

b O|]O|O|OJO]O|]O OO O] O

Description

positive.

When operation control "EN" = 1 or from 0 to 1 (P instruction), negate (ie. calculate

complement) the value of the content of the register specified by D, and store it bac
the original Dregister.

, If the value of the content of D is negative, then the negation operation will make it

Example

Ladder diagram

X0 27
—| l—EN~|V NEG RO

ST
IF R_TRIG(S:= X0) THEN
RO:= - RO;
END_IF

The instruction at left negates thealue of the RO register, and stores it back to RO.

D[RO ] 12345 | F 3039H
exck 4
D | RO -12345 F CFC7H
7
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Chapter 7 Advanced Function Instructions
7-1-4 Take theAbsolute Value (ABSOLUTE

FUN28B [ ABSOLUTE FUN28B [
ABS (Take the absolute value) ABS
Symbol
Ladder symbol D : Register to be taken absolute value.
_ r28DP: D may combine with V, Z, PO~P9 to serve ind
Operation control — EN 4 ABS D . .
address application.

e WY | WM | WS [TMR| CTR | HR | OR | SR |ROR| DR | XR

wYo WMo Wso
Ope-

0 <o RO R35024 R35280 R43224 Do v,z
\ | \ | | [ \ | \ |
rand WY1008 | Wy29584 | ws3088 T1023 1279 R34767 R35151 RA3223 R47319 D11999 PO-P9
Dbl O|O]J]O OO ]0O]0O0 |00 OO

Description

When operation control "EN" = 1 or from 0 to 1 (P instruction), calculate the absolut

value ofthe content of the register specified by D, and write it back into the original L
register.
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Chapter 7 Advanced Function Instructions

FUN28B [ ABSOLUTE FUN28B [
ABS (Take the absolute value) ABS
Example
Ladder diagram ST
IF X0 THEN

X0 28D
—| l—EN~|V ABS

RO

END_IF

ABS D(D:=RO );

The instruction at left calculates the absolute value of the DRO register, and stores it bg

DRO(R1RO).
D [R1I RO] - 12345 | F CFC7H
E X0A 4
R1 RO 12345 F 3039H
9
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Chapter 7 Advanced Function Instructions

7-1-5 Linear ConversiolLCNY

FUN333 Linear Conversion FUN3d3
LCNV (LCNY LCNV
Symbol
Ladder symbol ] .
_ 33P LONY —— Md: Op_eraﬂon mode0~3
Operation control — EN 4 Md S Starting address of the source data
S - Ts Starting address of the parameter table
Ts - conversion
D - D: Starting address to store the result
Lo L Quantity of conversion entpi~64
“r | HR | IR |ROR| DR | K | XR
T\ o | b | s | o
Md 0-3
s | OO0 ]O0O O
s | O O] O O
D | O O* | O O
O O | O |1-64

Description

. When the analog input module being used for the analog measurement, the raw readin
of the analog input can be converted into the engineering range through this instructi
display or for proceeding control operation.

., When using temperature or analog modules for temperature or analog measurg
applications, if the temperature or engineering readings measured by the PLC devia
the results measured by standard thermometers or related standard instruments
command can be used tmake a linear correction as a correction for the actual meas
value.

. 2KSy SESOdzirAzy O2yiGNRBf b9bbl'm 2N FNRY
linear conversion operation according to the mode selection, where S is the starting 3
of the source data, Ts is the starting address of the conversion paeartable, D is th
starting address to store the converted result, and L is the quantity of conversion entry|
., There are two expressions to meet the suitable application:

10
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Chapter 7 Advanced Function Instructions

Expressior.: Twopointscalibrationmethod |
Fill the conversion parameter table with the low value of measurement(ViMdgh, value of
measuremen{VMH), and the corresponding low value of standard (VSL), high value of star

(VSH)the converted resul{Dn) will be generated from the source data(Sn) through the form
shown below:

Standard

A

Uncalibrated

Linear
conversion

A= (VSL VSH VMLA VMH)x10000
B =VSL (VMLxA 10000)
Dn = (SnxiA 10000 B

. Therange of operands VSL, VSH, VML, VMH, Sn and Dn are b&R#&sh~ 32767
For analog input scaling, where

VML=Minmum of analog input

VMH=Maximum of analog input

VSL=Minmum of engineering range

VSH=Maximum of engineering range

11
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Chapter 7 Advanced Function Instructions

FUN3d3 Linear Conversion FUN333
LCNV (LCNY LCNV

Expressior2 : Multiplicatornj Offsetmethod

Fill the conversion parameter table with the values of multiplier(A), divisor(B) and offset(C);
The converted resulfDn) will be generated from the source dg&n) through the formula show
below:

Dn
A

Curve of scaling or linear
conversion

A
Multiplicator = )

\O
v

Sn

Dn =[(SnxA) B]nj C
The range of each operand as below:

A =1~65535

B = 165535

C =32768-32767
Sn = 6865535

Dn =-32768-32767

Descriptionof operationmode

1. When Md = 0, the linear conversion works by expression 1, asdwaite data share the
same parameters VMIMH VSL and VSH for conversion.

2. When Md = 1, the linear conversion works by expression 1, and each source data has
independent corresponding parameters VANUMH, VSI.VSH for conversion; if there are N
entries of source data, the conversion parameter table should have N groups oiWAVNAL
VSI.VSH for working, there are Nx4 registers in the conversion parameter table.

3. When Md = 2, the linear conversion works by expression 2, and all source data share t
same parameters A and C for conversion.

4. When Md = 3, the linear conversion works by expression 2, and each source data has
independent corresponding parametersB C for conversion; if there are N entries of soy
data, the conversion parameter table should have N groups Bf @ for working, there are
Nx3 registers in the conversion parameter table.

12
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Chapter 7 Advanced Function Instructions

Example 1| Mode 0 of linear conversion

Ladder diagram ST

LCNV( EN:= MO, Md:= 0, S:= R100,

MO 33 LONY Ts:= R1000, D=> R2000, L:= 6);
_| |_ En Md 0

S R100

Ts R1000

O

R2000
6

When MO = 1, it will perform the mode 0 operation of linear conversion, where R100
starting address of the source data, R1000 isstiaeting address of the table of the convers
parameters VMLVMH, VSI.VSH, the quantity is 6, and R26&2005 will store the converte
results.

13
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Chapter 7 Advanced Function Instructions

FUN3d3 Linear Conversion FUN333
LCNV (LCNY LCNV
Ts

R1000 282 VML
R1001| 3530 VMH
R1002 260 VSL
R1003| 3650 VSH

S D
R100 282 R2000| 260
R101 | 3530 R2001| 3650
R102 | 1906 £ R2002| 1955
R103 0 R2003| -34
R104 | 5000 R2004| 5184
R105 -115 R2005| -154

Example 2| Mode 1 of linear conversion

Ladder diagram ST
LCNV( EN:= MO, Md:= 1 ,S:=R1 00,
Mo 33.LCNV Ts:= R1000, D=> R2000, L:=3 );
R
S R100
Ts R1000
D R2000
3
Description:

5

When MO = 1, it will perform the mode 1 operation of linear conversion, where R100 is
starting address of the source data, R1000 is the stagddyess of the table of the
conversion parameters VMYMH VSL.VSH, the quantity is 3, and R26&2002 will store
the converted results.

14
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Chapter 7 Advanced Function Instructions

FUN3d3 Linear Conversion FUN333
LCNV (LCNY LCNV
Ts
R1000 282 |VML_O
R1001 3530 |VMH_O
R1002 260 |VSL_O
R1003 3650 |VSH_O
R1004 52 |VML_1
R1005 1208 |VMH_1
R1006 -38 VSL_l
R1007 1101 VSH_1
R1008 235 VML_2
R1009 4563 | \yMp o
R1010 64 -
R1011 4588 VSL_2
VSH_2
D
R100 282 R2000 260
R101 1208 |E R2001 1100
R102 2399 R2002 2426

15
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Chapter 7 Advanced Function Instructions

FUN3d3 Linear Conversion FUN333
LCNV (LCNY LCNV
Example 3| Mode 2 of linear conversion
Ladder diagram ST
LCNV(EN:=MO,Md:=2 , S:=R1 00,
MO 33, LONV Ts:= R1000, D=> R2000, L:= 6 );
_| |_EN_ Md 2
S R100
Ts R1000
D R2000
6
Description:

When MO = 1, it will perform the mode 2 operation of linear conversion, where R100 is the
starting address of the source data, R1000 is the starting address of the tableaairthersion
parameters AB, C, the quantity is 6, and R20€R2005 will store the converted results.

FUN3d3 Linear Conversion FUN333
LCNV (LCNY LCNV
Ts
R1000 985
R1001 | 1000 | A
R1002 20
C
S D
R100 1000 R2000 1005
R101 2345 R2001 2329
R102 3560 & R2002 3526
R103 401 R2003 415
R104 568 R2004 579
R105 2680 R2005 2659
16
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Chapter 7 Advanced Function Instructions

Example 4| Mode 3 of linear conversion

Ladder diagram ST
LCNV(EN:=MO, Md:=3,S:=R1 00,
MO 33, LONY Ts:= R1000, D=> R2000, L:= 4 );

_| |_EN_ Md 3

S R100

Ts R1000

D R2000
4

Description:

When MO = 1, it will perform the mode 3 operation of linear conversion, where R100 is
starting address of the source data, R1000 is the starting address of the tahke of
conversion parameters, B, C, the quantity is 4, and R206R2003 will store the converted

results.
FUN3d5 Linear Conversion FUN3d5
LCNV (LCNY LCNV

17
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Chapter 7 Advanced Function Instructions

R1000
R1001
R1002
R1003
R1004
R1005
R1006
R1007
R1008
R1009
R1010
R1011

R100
R101
R102

R103

Ts

5000

16380

10000

16383

2200

16380

-200

1600

16383

-100

8192

16383

8190

A0
B o

Co
A1l

B_1

Cu1
A2

B 2

C2
A3

B_3
C.

R2000
R2001

R2002

R2003

2500

10000

900

-100

18
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Chapter 7 Advanced Function Instructions

7-1-6 Multiple Linear Conversion (MLC)

FUN34g Multiple Linear Conversion FUN34g
MLC (MLC) MLC
Symbol
— 34P.MLC——
Execution
Control N —Rs: — OWR
Selection X/Y —SI: Rs Starting address of the source data
St Quantity of source data, 1~64
Tx: Tx: Starting address of X table

Ty. Starting address of Y table

Ty: Tk Quantity of table, 2~255
1 D: Starting address to store the result
D:

| HR | IR | OR | SR [ROR| DR | K
T8N oo | oo | oo | s | o | ouom

Rs | O OO 100

SS | O]J]O OO0 |0 0| 164
x | O O | O

v | O o*| O
1710100100 0O ]2255
D | O O | O

19
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Chapter 7 Advanced Function Instructions

FUN34g Multiple Linear Conversion FUN34g
MLC (MLC) MLC
Description

5

When the analog input module being used for the anatogasurement, the raw readif
value of the analog input can be converted into the engineering range throug
instruction for display or for proceeding control operation.

When using temperature or analog modules for temperature or analog measure
applications, if the temperature or engineering readings measured by the PLC devia
the results measured by standard thermometers or related standard instruments
command can be used to Make a linear correction as a correction for the actual me
value.

2 KSy SESOdziAz2y 02y {mErfiction)3his hystracaoNwilfobkdrn th
multiple linear conversion operation according to the selection of X/Y input; where R
starting address of the source data, Sl is the quantity of source data for conversio
the starting address of X conversigparameter table, Ty is the starting address
conversion parameter table, Tl is the quantity of X/Y table, D is the starting address t
the converted result.

When executing and selection X/Y=0, it will compare the source data with the entitie
table to find the corresponding location in Tx table (The entities in Tx table must
ascending sequence), and then calculate the linear conversion accordihg tocatec
section of Tx and Ty table; When executing and selection X/Y=1, it will compare the
data with the entities of Ty table to find the corresponding location in Ty table (The e
in Ty table can either be in ascending or descendingesacg), and then calculate the ling
conversion according to the located section of Ty and Tx table.
When the source data is out of all entities of table, OVR=1.

LG ¢2dZ RyQil SESOdziS GKA& AyadNHzOGA2Yy

20
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Chapter 7 Advanced Function Instructions

Expression

according to the following expression:

Figureof multiple linear conversion}

(Tx-3,Ty-3)

(Tx-2,Ty-2)

(Tx-1,Ty-1)

(Tx-0,Ty-0)

The entities of Tx conversigrarameter table must be in ascending sequence to have correct
linear conversion; the entities of Ty conversion parameter table can either be in ascending ¢
descending sequence. When executing this instruction, it will search the located section by
comparng entities of the table with source data, and then calculate the linear conversion

Vy=(V& Tx_n) x (Ty_n&lTy_n Tx _n+R Tx_n)nj Ty_nif X/Y=0
VX =(V§ Ty _n) x (Tx_n&lTx_ A Ty n+B Ty n)nj Tx_nif X/Y=1
Value ofOperandvVy Vx Tx_n Tx_n+l Ty n Ty n+1 must be3276& 32767

(Tx-n,Ty-n)

v

21
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Chapter 7 Advanced Function Instructions

FUN34g Multiple Linear Conversion FUN34g
MLC (MLC) MLC
Example 1
Ladder diagram ST
MLC( EN:= M10,
M 34.MLC M100 XY:= M11,
_|I|_EN_ Rs RO -ovR—(ll)— e R
sl R99 s=RO,
M11 TX R1000 Sl:= Rgg,
— v 4y 2000 Tx:= R1000,
T1 R199 Ty:= R2000,
D DO Tl:= R199,
D:= DO,
OVR=> M100);
22
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Chapter 7 Advanced Function Instructions

FUN34[g Multiple Linear Conversion FUN34g
MLC (MLC) MLC
Description:

When M10=1 M11=0, RO is the starting address of source daR99 is thequantity of source

data, R1000 is the starting address of Tx conversion parameter table, R2000 is the starting
of Ty conversion parameter tahlB199 is the quantity of table; the source data RO~R5 will be
calculated the linear conversion according to Tx and Ty table between four sections, then s
results into DBD5.

Status Page
2 BEE ® a2 a s 5 Bn CF X 5 S5 3
Colun_m Set m’: :::\:te CE:]“::; Binary Decimal Hex lgié?nr:z? Float Refresh RERT) ave (I;)e;\l :::t Clear All Import  Export
Name Status Data Name Status Data Name Status Data Name Status Data |
R1000 DEC 0 R2000 DEC 0 RO DEC 1000
R1001 DEC 2000 R2001 DEC 280 R1 DEC 2500
R1002 DEC 4000 R2002 DEC 530 R2 DEC 5600
R1003 DEC 6000 R2003 DEC 760 R3 DEC 7500
R1004 DEC 8000 R2004 DEC 970 R4 DEC 8000
R199 DEC 5 RS DEC 10000
W10 EMABLE ON M1 EMABLE OFF RS9 DEC 6
Do DEC 140
D1 DEC 342
D2 DEC 714
D3 DEC 917
D4 DEC 970
D5 DEC 1180
23
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FUN34g Multiple Linear Conversion FUN34g
MLC (MLC) MLC
Y A
6000,760
970  7- |
760 7°
8000,970
530 .4-
2000,280
l 4000,530
280 ..
0,0
\ \ | | | R «
2000 4000 60004 8000
Example 2
Ladder diagram ST
MLC( EN:= M10,
M10 34.MLC M100 _
XY:= M11,
_|I|_EN_ Rs RO -ovr—(ll)— rez RO
s1 R99 S:= Y,
M11 TX R1000 Sl:= Rgg,
— v 4y £2000 Tx:= R1000,
T1 R199 Ty:= R2000,
D DO Tl:= R199,
D:= DO,
OVR=> M100);
Description

When M10=1, M11=0, take RO as the starting source data and R99 as the sourengtita
according to the Tx conversion table starting from R1000 and the Ty conversion table startil
R2000, and R199 as the conversion table Length, perfesegBent linear conversion operatior|
on source data such as RO~R5, and store the convaessoitts in temporary registers DO~D5. I
this example, when the value of the source data is less than or equal to 2000, the correspor
value is 280; when the value of the source data is greater than or equal to 8000, the corresj
value is 970.

24
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FUN34g Multiple Linear Conversion FUN34g
MLC (MLC) MLC

Status Page

PEEESe2rpanE R R

‘olumnSeInsert Insert Eleme Unsigned
| - After AboveCommel Decimal

o & X5

Float Refresh \omove Delete o\ Al
Row Content

Binary Decimal Hex

Mame Status Data Name Status Data Name Status Data Nam
R1000 DEC 2000 R2000 DEC 280 RO DEC 1000
R1001 DEC 2000 R2001 DEC 280 R1 DEC 2000
R1002 DEC 4000 R2002 DEC 530 R2 DEC 3800
R1003 DEC 6000 R2003 DEC 760 R3 DEC 7500
R1004 DEC 8000 R2004 DEC 970 R4 DEC 8000
R1005 DEC 2000 R2005 DEC 970 R5 DEC 10000

i} DEC 230 M10 ENABLE ON R99 DEC 6

M DEC 280 M11 ENAELE OFF R199 DEC 6

D2 DEC 505

D3 DEC 917

D4 DEC 970

D3 DEC 970

Y
970 6000,760

w0 | } T

8000,970
530

2000,280 /T
280 \ V 4000,530

0,0

~ . x

2000 4000 6000 8000

v
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Chapter 7 Advanced Function Instructions

FUN34g Multiple Linear Conversion FUN34g
MLC (MLC) MLC
Example 3
Ladder diagram ST
MLC( EN:= M10,
M 10 34. MLC M100 —
XY:=M11
|I| EN— Rs RO —OVR—(.)— '
o1 Ro9 Rs:= RO,
M1l Tx R1000 Sl:= R99,
— X o, 2000 Tx:= R1000,
T1 R199 Ty:=R2000,
D Tl:= R199,
D:= DO,
Status Page b
Ll
Name Status Data Name Status Data Name Status Data Me
R1000 DEC -8000 R2000 DEC -100 RD DEC -8100
R1001 DEC -8000 R2001 DEC -100 R1 DEC 0
R1002 DEC 3000 R2002 DEC 2000 R2 DEC 4000
R1003 DEC 2000 R2003 DEC 2000 R3 DEC 2100
R4 DEC -10000
RS DEC 10000
0o DEC -100 M10 EMABLE oM R99 DEC &
™M DEC 950 M1 ENABLE OFF R199 DEC 4
D2 DEC 1474
D3 DEC 2000
D4 DEC -100
D5 DEC 2000
Description

When M10=]1M11=0, RO is the starting address of source gB&D is thequantity of source datg
R1000 is the starting address of Tx conversion parameter table, R2000 is the starting addre
conversion parameter tabldR199 is the quantity of table; the source data RO~R5 will be calc
the linear conversion according to Tx and Ty table between three sections, then store the reg
into DO~D5.T In this example, when the value of the source dat8#0~8000, the correspondi

26
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Chapter 7 Advanced Function Instructions

FUN34g Multiple Linear Conversion FUN34g
MLC (MLC) MLC
Y
A 8000,2000
-t 2000 y
TN 0950
-8000 8000
: : > X
5 -t -100
-8000,-100
Exampe 4

27
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Ladder diagram ST
MLC( EN:= M10,
M10
34. MLC M100 XY:= Mll,
_|I|—EN_ Rs
RO Rs:= RO,
M11 sl Sl:= R99,
— X e Tx:= R1000,
Tx Ty:= R2000,
R1000 Tl:= R199,
D:= DO,
OVR=> M100);
Status Page [l=] )4
g2
Name Status Data Name Status Data Name Status Data Mar
R1000 DEC 3276 R2000 DEC 0 RO DEC 0
R1001 DEC 3276 R2001 DEC 0 R1 DEC 3276
R1002 DEC 16000 R2002 DEC 5000 R2 DEC 4095
R1003 DEC 16000 R2003 DEC 5000 R3 DEC 9638
R4 DEC 16000
R3 DEC 16380
oo DEC 0 M10 ENABLE OMN R99 DEC 6
) DEC 0 M1 ENABLE OFF R199 DEC 4
D2 DEC 321
D3 DEC 2500
D4 DEC 5000
D5 DEC 5000
Description

When M10=1M11=0, RO is the starting address of source gB&9 is the quantity of source dai
R1000 is the starting address of Tx conversion parameter table, R2000 is the starting addre
conversion parameter tablé&k199 is the quantity of table; the source data RO~R5 will be calct
the linear conversion according to Tx and Ty table between three sections, then store the rg
into DO~D5.TIn this example, when the value of the source data is 3276~16000, the corresp
value is 0~5000 according to the linear conversion shown in the figure below; when the vall
the source data is 16000, the corresponding value is 50@D;are Q

28
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FUN34[g Multiple Linear Conversion FUN34g
MLC (MLC) MLC
, 16000,5000
-t 5000 v
0,0 16000
W f : » X
32760
29
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7-2 ogicalOperation Instructions (FUN35 36)

Chapter 7 Advanced Function Instructions

7-2-1 EXCLUSIVE QROR

FUN35B [

XOR

EXCLUSIVE OROR)

FUN35B [

D

XOR
Symbol
Ladder symbol Sa: Source data a for exclusive or operation
35DP.XOR Sb: Source data b for exclusive or operation
Operation control — EN Sa : FD=0— Result as 0 . .
< - D: Registestoring XOR results

Sa, Sb, D may combine with V, Z, PO~P9 to s¢
indirect address application

fange | WX | WY | WM | WS |TMR | CTR | HR IR OR SR | ROR | DR K XR

WX0 WYO WMO WSs0 TO co RO R34768 R35024 R35280 R43224 DO 16-bit v,z

Z‘F:ld WXl‘ODS WVllﬂﬂB WV2‘9584 WSS‘DBS Tll‘]l} C1|279 R34‘767 R34‘895 R35‘151 R4?J223 R47|319 D11‘999 +/-number PO-P9

s$a | O] O] O]O]O]J]O0O]1O0O]1O0OO0O OO 1O] OO

sb | O] O] O]O]O]J]O]O0O]O0O OO0 OO

D O|lOo OO0 |00 Q1O O*] O Q
Description

When operation control "EN" = 1 or changes from 0 tE thétruction), will perform the
logical XOR (exclusive or) operation of data Sa and Sh. The operation of this function ig
compare the corresponding bits of Sa and Sb (BO~B15 or BO~B31), and if bits at the sa
position have different status, then setdtcorresponding bit within D as 1, otherwise as 0.
After the operation, if all the bits in D are all 0, then set the 0 flag "D = 0" to 1.

30
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FUN3SB§ FUN3SB§
YOR EXCLUSIVE OfR) YOR
Example

Ladder diagram

The instruction makes a logical XOR operation using the RO and R1 registers, and store

result in R2.

Sa
Sb

D

RO

0/1]1/1|0/1]1|0

1

R1

1/1/0]1]1]1|0J1

0

exdd _f

| R2]oj1]o[1]o[1]0]1[1]1]0[0]1]0[1]1]
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7-2-2 EXCLUSIVE NQR\R)

FUN3EB FUN36EB §

EXCLUSIVE NORIR)

XNR XNR
Symbol
Ladder symbol Sa: Data a for XNR operation
36DP.XNR—— Sh: Data b for XNR operation
Operation control — EN Sa : FD=0— Result as 0

D: Register storing XNR results
Sa,Sh, D may combine with V, Z, PO~P9 to se
indirect address application

Sb :
D

fnee WX | WY | WM | WS |[TMR | CTR | HR IR OR [ SR | ROR | DR K XR

Ope WX0 WYO WMO Wso T0 co RO R34768 R35024 R35280 R43224 DO 16-hit V,Z

| | | | | | |
1279 R34767 R34895 R35151 R43223 R47319 D11939 | +/-number PO-P9

-
=
55—
N}
i}

rand WX1008 WY1008 WY29584 W53088

sa | Ol OO OO |]OJO OO OTO]0O0] 010

S | OO |]O]JOO]O]O OO0 01000

D O]lO 1010 0]0 O 1O*0*| O O
Description

When operation control "EN" = 1 or changes from 0 tE thétruction), will perform the
logical XNR (inclusive or) operation of data Sa and Sb. The operation of this function is
compare the corresponding bits of Sa and Sb (BO~B15 or B1~B31), and if the bit has th
value, then set the corresponding biitihvn D as 1. If not then set it to O.
,  After the operation, if the bits in D are all O, then set the O flag "D=0"to 1.
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Chapter 7 Advanced Function Instructions

FUN3EB FUN3EB §
EXCLUSIVE N R
XNR CLUS ORIR) XNR
Example
Ladder diagram ST

The instruction makes a logical XNR operation of the RO and R1 registers, and the rest
stored in the R2 register.

w AaMaiMmmMmmiaiMmmiaimMmminimminim
Ol W MM|M|{M|T{M|M|M

nm
g-nt

5 | w n[m|n|m[n|m[n|mn[n|n][m[m[n][m|n]|n]

~—.—
o -
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7-3 Comparison InstructionsHUN37

7-3-1 ZONE COMPARENCMP)

FUN378 [§ FUN37S [§
NCMP ZONE COMPARE ZNCMP
Symbol

Operation control —EN 4 S F INz — Inside zone

Ladder symbol

Su :
S.

I S<L — Lower than lower limit

I ERR — Limit value erroe

S: Register for zormmparison
37DP ZNCMP— SU: The upper limit value
SL: The lower limit value
rS>U — Higher thanupperimit | S - SJ - SL may combine with V, Z, PO~P9 to s
indirect address application

Range | WX | WY | WM | WS | TMR | CTR HR IR OR SR ROR | DR K XR
e WX0 W‘YO WMO W‘SO T‘O C|0 R‘O R34|765 R35‘024 R3S‘280 R43|224 D‘U 16-bit v,z
rand WX1008 WY1008 WY29584 ‘WS3088 T1023 1279 R34767 R34895 R35151 R43223 R47319 D11999 /-numbe PO-P9

S Olo|l OO lOlO]lOlOlTO]O] OO @

Ss | O]l OO O O]O]]OlOO]O]]O]0O1 OO

S | O]l O]l OlO OOl O]lOlOlTOlO]O]1 OO

Description

When operation control "EN" = 1 or changes from 0 tE thétruction), compares S with
upper limit SU and lower limit SL. If S is between the upper limit and the lower limity
" SU), then set the inside zone flag "INZ" to 1. If the value of S is greater than the uj
limit SU, then set the higher than upper limit flag "S>U" to 1. If the value of S is smal

then the lower limit SL, then set the lower than lower limit flag "Sad.1.

The upper limit SU should be greater than the lower limit SL. If SU<SL, then the limit
error flag "ERR" will set to 1, and this instruction will not carry out.
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Chapter 7 Advanced Function Instructions

FUN37EE ZONE COMPARE FUNBEE
ZNCMP ZNCMP

Example

The instruction compares the value of RO with the upper and lower limit zones formed b

and R2. If the values of RO~R2 are as shown in the diagraattaim left, then the result can
then be obtained as shown in the diagram below.

If want to get the status of out side the zone, you can use OUT NOT YO.

Ladder diagram ST
X0 37. ZNCMP YO
_| l_EN_ S RO = INZ—( —
Su R1
Sl R2 -S>U —
—U/ ST
_S<|__
— ERR—
S| RO 200
S| R1 300 lj Upper limit valuéJ
S| R2 100 li Lower limit valuélJ

Beforeexecution

YO
xoh 4
F -

Results of execution
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Chapter 7 Advanced Function Instructions

7-4 Data Movement Instructions FUN40 50

7-4-1 BIT REALBITRD)

FUN408 [§ BIT READ FUN408 [§
BITRD BITRD
Symbol
L r symbol

S Source data to be read

Operation control — EN OBT — Output bt N: Thebit number of the S data to be read out
S, N may combine with V, Z, PO~P9 to serve
err—Nvaleeror  |indirect address application

el WX | WY | WM | WS [ TMR | CTR | HR IR OR | SR [ROR | DR K XR

Ope WX0 WYo WMo W50 0 sy RO R34768 R35024 R35280 R43224 Do 16/32-bit v.Z
. | | | | | I | | | | | |

rand WX1008 WY1008 WY29584 W53088 T1023 C1279 R34767 R34895 R35151 R43223 R47319 D11999 +/-number PO-P9

s | OO ]J]O OO OO O]J]O OO0 0|0
DL O]O OO OO0 ]0O0]0]0O]0O|0]031]| 0
Description

. When read control "EN" = 1 or changes from 0 tE hétruction), take the Nth bit of the S
data out, and put it to the output bit "OTB".
When the operand is 16it, the effective range for N is 0~15. Forld2operand E
instruction) it is 0~31. N beyond this range will set the N value error flag "ERR" to 1, an
not carry out this instruction.
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Chapter 7 Advanced Function Instructions

FUN4QD, (& FUNA4QD, (&
(E E BIT READ Gi E
BITRD BITRD
Example
Ladder diagram ST
X0 40 . BITRD YO
S WXO0 —OTB—( )_

| e
N

7

—-ERR—

The instruction reads the 7th bit (X3tatus from WXO0 (X0~X15) and output to YO. The results

follows:

X15 X15 X7 X0
S [WXO[1[1[0[0[4[1[1[0[2[0[0[1[1[0[0]1]
N 7vvvvvvvvvvvvv? E X0 j
YO [1]
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7-4-2 BIT WRITEBBITWR)

Chapter 7 Advanced Function Instructions

FUN412§ FUN41» (=
Bf BIT WRITE BG
BITWR BITWR

Symbol
Ladder symbol . ) _ _
41DP BITWR D: Register for bit write
e err—Nuwaeeror  N: The bit number of the D register to be
N written.
Write bit— INB

D, N may combine with V, Z, PO~P9 to serve
indirect address application

Free | WY | WM | WS |[TMR| CTR | HR | IR | OR | SR [ROR| DR | K | XR
?al::: WY. 1‘008 WY2! ‘9584 WSS|OSE Tl(‘JZS C1‘279 R34|7 67 R34‘E‘35 RSE;‘lSl R43|223 R47|3 19 011‘999 l‘SD RSII POjPB
O1O0 10O | 0| 0|0 O 1O0* O | O O
Olo OO OO ]0O0]0O0]]0O0]0O0]0]0]|O0

Description

5

(INB) into the Nth bit of register D.

When write control "EN" = 1 or changes from O t(ﬁln(struction), will write the write bit
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Chapter 7 Advanced Function Instructions

FUN4TB §
BITWR

BIT WRITE

FUN4R
BITWR

carry out this instruction.

result will be as follows:

When the operand is 16it, the effective range of N 3~15. FoB2-bit (E instruction)
operand it is 0~31. N beyond this range, will set the N value error flag "ERR" to 1, ang

. The instruction writes the status of the write bit INB into B3 of RO. Assuming X1 =1, tf

Ladder diagram ST
X0 41 . BITWR
_| |_EN_ s RO - ERR
N 3
X1
—| l_INB—
1
N=3 e Iy
E X0=
RO
B15 B3 BO

Bits other than B3 remain unchanged
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7-4-3 BIT MOVEBITMV)

Chapter 7 Advanced Function Instructions

Ns :

D

FUN42» (5 FUN42» 3
v ZEE BIT MOVE Y 2EE
BITMV BITMV

Symbol

Ladder symbol S: Source data to be moved

42DP.BITMV Ns: Assign Ns bit within S as source bit
Move control — EN S ERR — N value error

D: Destination register to be moved

Nd: Assign Nd bit within D as target bit
S, Ns, D, Nd may combine with V, Z, PO~P9 tc
serve indirect address application

marse | WX | WY [ WM | WS |[TMR| CTR| HR | IR | OR | SR | ROR | DR K | XR

_ WX0 WYo WMO Wso TO co RO R34768 R35024 R35280 R43224 Do 16/32-bit V,Z

g"’"‘ WX1‘008 WVI‘O()B WYZ‘QSSA WSB‘DSS Tll‘]23 C1£79 R34|7 67 R34‘895 R35|151 R4?.‘223 R47|3 19 D11‘9‘39 +/-number PO-P9
s | O] OO ]O0O]lO]O0O]lO]O0O]]O1O]0O0O10O0] 0|0
Ns | O O] OO |O]OIO|]OO]O|0O] 0O]|03] O

D O]1O 101000 O 1O |0O*] O O
Nnd | O OO ] OO 1TOJO]0O0 1010100031 O

Description

When move control "EN" = 1 or changes from 0 tE thétruction), will move the bit status
specified by Ns within S into the bit specified by Nd within D.
When the operand is 16it, the effective range of N is 0~15. FOFGB(E instruction)

operand the effective range is 0~31. N beyond this range will set the N value error flag '
to 1, and do not carry out this instruction.
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Chapter 7 Advanced Function Instructions

FUN4ZB 5

FUN4ZB 5

BIT MOVE
BITMV BITMV
Example
Ladder diagram
X0 42P.BITMV
_| |_EN_ s WXO0 | ERR-
Ns 11
D RO
Nd 7

The instruction at left moves the status of B11 (X11) within S into the B7 position withir
Except bit B7, other bits within D does not change.

MPpP MM - N
2 .,
{5 M
ba MMVvVVVYVYVYVIES
g-n 4
bR T VVVVVVYVVVV[3
5 [wn| |

[ LT T[T [m
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7-4-4 NIBBLE MOVEBMV)

Chapter 7 Advanced Function Instructions

FUN43B 5

NBMV

NIBBLE MOVE

FUN438[§

NBMV

Symbol

Move control — EN

Ladder symbol
43DP.NBMV-

ERR — N value error

S: Source data to be moved

Ns: Assign Ns nibble within S as soumbdble

D: Destination register to be moved

Nd: Assign Nd nibble within D as target nibble
S, Ns, D, Nd may combine with V, Z, PO~P9 tq
serve indirect address application

ferse | WX | WY | WM | WS [TMR| CTR | HR | IR | OR | SR |ROR| DR | K | XR
Ope- W‘XO W‘VO WT/IO W‘SO T‘O C‘O R|0 R34‘758 R35‘024 R35‘ 280 R43|2 24 D‘O 16/32-bit v.Z
rand WX1008 WY1008 ‘WY29584 WS3088 T1023 c1279 R34767 R34895 R35151 R43223 R47319 D11999 +/-number PO-PS

S ojoj]o|j]ojlo|lo|lOolO0OlOlOlO10O] 010

Ns | O] O] OO O] O]O1O0O OO0 0 070

D ONNOENONRCGENON NG O |1Oo*|0O*| O O
Nd | OO TO]]O]]OO1TO1TO]0O0]010 10 07| 0O

Description

When move control "EN" = 1 or has a transition from 0toA ¢Pa 4 NHzOG A 2y U =
nibble from within S to the nibble specified by Nd within D. (A nibble is comprised by 4 &
Starting from the lowest bit of the register, BO, each successive 4 bits form a nibble, so
form nibble 0, B4~B7 form nibb 1, etc...)
When the operand is 16it, the effective range of Ns or Nd is 0~3. Foib82AD instruction)

operand the range is 0~7. Beyond this range, will set the N value error flag "ERR" to 1 ,
not carry out this instruction.
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Chapter 7 Advanced Function Instructions

F . » ' ]
UN43:E NIBBLE MOVE FUN43:E
NBMV NBMV

Example
Ladder diagram ST

The instruction moves the third nibble NB2 (B8~B11) within S to the first nibble NB1 (B
within D. Other nibbles within D remain unchanged.

B15 BO
SIROJ [ [ [ [a[afoja[ [ [ [ [ [ ]|

NB3 NB2 NB1 NBO

///// - 7z

NsA 2 444441 =A

E X0A N

NAl&aaaaaaadza
NB3  NB2 1 NBO
DRI [ [ [ [ [ [ [ [1fa]ofa] [ [ ]|
B15 BO
43
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7-4-5 BYTE MOVEBYMV)

Chapter 7 Advanced Function Instructions

FUN44B[§

BYMV

BYTE MOVE

FUN44s §

BYMV

Symbol

Move control— EN

Ladder symbol

44DP.BYMV
S

Ns :

D :

ERR — N value error

S: Source data to be moved

Ns: Assign Ns byte within S as source byte
D: Destination register to be moved

Nd: Assign Nd byte within D tsget byte

S, Ns, D, Nd may combine with V, Z, PO~P9 tq
serve indirect address application

Feree | WX | WY | WM | WS |TMR | CTR| HR | IR | OR | SR |ROR| DR | K | XR
e W‘XO W‘VO WTJIO W‘SU T‘U C‘O R‘O R34‘768 R35‘024 R35|280 R43‘224 D‘U 16/32-bit .z
rand WX1008 WY1008 ‘WY29584 Ws3088 T1023 C1279 R34767 R34895 R35151 R43223 R47319 D11999 +/-number PO-P9

S ojolololoj]oj]O|]O]lO OO0 0] 0|0

Ns | O] OO |O]O]O OO0 1010|0030

D OO0 0] 0 O 1O |O*| O O

Nnd | OO O] OO O]]O0O10O0 10010 10]03]O0
Description

When move control "EN" = 1 or has a transition from 0 to 1 ( P instruction), move Ns
within S to Ndth byte position within D. (A bytedemprised of 8 bits. Starting from t
lowest bit of the register, BO, each successive eight bits form a byte, so BO~B7 form
B8~B15 form byte 1, etc...)
When the operand is 16 bit, the effective range of Ns or Nd is 0~1. For 32 bit ( D inst
operand, the range is 0~3. Beyond this range, will set the N value error flag "ERR" t
do not carry out this instruction.
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Chapter 7 Advanced Function Instructions

FUN44» (5 FUN44» =
ZEE BYTE MOVE ZCE
BYMV BYMV

Example
Ladder diagram ST

X0 44DP.BYMV

_| l_EN_ S RO -ERR-

Ns 2
D R2
Nd 1

The instruction moves the third byte (B16~B23) within S (32 bit register composed of

R1R0), to the first byte within D (32 bit register composed of R3R2). Other bytes with
remainunchanged. %\

B15 BO
SIRIRO[ [[[[[[[[rjofajafajofafa] [ [[[[[T[TTTT[IT]]

Byte3 Byte2 Bytel ByteO
NS 2VVVVVVVVVVVVVVVVVVYVI[3

exo 1
Nd 1VVVVVVVVVVVVVVVVVVVVVVVVVVVVVD

Byte3 Byte2 Bytel ByteO
[T TP [ajofafajifofafa] [ [ [ ][]

D[ R3 R2] |
B31

| |
BO
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