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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, in addition, the coding rules of
mnemonic will be introduced as well, it's essential for the user who use FP-07C as a programming tool. If you are familiar
with PLC Ladder Diagram and mnemonic coding rules, you may skip this chapter.

|1.1 The Operation 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 Il. Until today, it is the oldest and most popular language for automatic control systems. Originally there are only few
basic elements available such as A-contact (Normally ON), B contact (Normally OFF), output Coil, Timers and Counters.
Not until the appearance of microprocessor based PLC, more elements for Ladder Diagram, such as differential contact,
retentive coil (refer to page 1-6) 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 more closer to the real devices,
while for PLC system, symbols 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 the results to the output elements, such as Coils, Timers/Counters, and other application instructions.

Actual wiring diagram

AC110V
)
YO0
Circuit 1 g
Y1
\ ‘ /
Circuit 2 /g\
X4 Y2
Circuit 3 2 = %0 %
NC ﬁNO -
X3
e,
—
gEre
NO
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Conventional Ladder Diagram PLC Ladder Diagram

X0 YO0 X0 YO
circuit 1 ¢——5 @—‘ circuit 1 | | ()

X1 Y1 X1 Y1
circuit2 ¢ olo @_. circuit 2 /1 ()

X2 X4 Y2 X2 X4 Y2
circuit3 4 |, == @ . circuit 3 +—/ | ()

X3 X3

X b

——0 O0—-

The above example illustrated the combination logic using the actual wiring diagram, conventional Ladder Diagram, and
PLC Ladder Diagram. Circuit 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 the light is on. 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 also turns off.

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.

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 same state even 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.

Actual wiring diagram

AC110V

START switch STOP switch
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Conventional Ladder Diagram PLC Ladder Diagram

X5 X6 Y3 X5 X6 Y3
5 alo O N 4 ()
Y3 \Y?T

|| |

[

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 with the feedback support from contact 1 and it
is called Latch Circuit. The following table shows the switching process of the example we have discussed above.

X5 switch X6 switch
(NO) (NC) Motor (Relay) status
Q) Released Released OFF
!
@ Pressed Released ON
!
©) Released Released ON
!
@ Released Pressed OFF
!
® Released Released OFF

From the above table we can see that under different stages of sequence, the results can be different even the input
statuses are the same. For example, let’s take a look at stage @ and stage ® , X5 and X6 switches are both released, but
the Motor is ON (running) at stage ® and is OFF (stopped) at stage @ . 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 "Sequencer”. In this section, we only use the A/B contacts and output coils as the example.
For more details on sequential instructions please refer to chapter 5 - "Introduction to Sequential Instructions.”

|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 emulate the conventional 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 conventional Ladder 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 duration of a single 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. At this 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 great deal. A typical FBe-PLC takes approximately 0.33 ms for IK steps of contact.
The following diagram illustrates the scanning process of a PLC Ladder Diagram.

1-3



b

Input processing (Reading the
status of all external input terminals)

J

X0 X1 YO

First
step” )
YO
PLC sequentially executes _5
the stored program and _ _ 'V”?O 53‘ >‘<1‘0 /Y1> 3
(0]
gets new output results ! "‘ I X
(has not sent to external . %
M >
terminals yet) . O
X100 M505 Y126
| || ()
I [ \
Last step

U

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

L

Besides the time scan difference mentioned above, the other difference between the conventional and PLC Ladder
Diagram is “Reverse flow” characteristic. As shown in the diagram below, if X0, X1, X4 and X6 are ON, and the remaining
elements are OFF. In a conventional Ladder Diagram circuit, a reverse flow route for output YO can be defined by the
dashed line and YO will be ON. While for PLC, YO0 is OFF because the PLC Ladder Diagram scans from left to right, if X3 is
off then CPU believes node “a” is OFF, although X4 and node “b” are all ON, since the PLC scan reaches X3 first. In other
words, the PLC ladder can only allow left to right signal flow while conventional ladder can flow bi-directional.

Reverse flow of conventional Ladder diagram

X0 X X2 YO0
|l |l [ ()
| |1 |1 \
,,,,,,,,,,,,,,, B S
X3 X4 | x5 !
[ a | b
11 I — I —
C————— - |
G |
L |
m—— T

1-4



| 1.3 Ladder Diagram Structure and Terminology\

Sample Ladder Diagram

Element Node Parallel block Serial block
Origin line L L ‘ l
L [xo X1 X2 X3 X4 X5 X6 YO
| | 4 | | | A | | ()
X7 X10 X9 / Y2
4{ }7 4{? Branch (/)
Network 1
X10 X1
i | |
Y4
—it—
X12 Y4
Network 2 |} ()
M1 X14 X20 Y5
4 | (1)
Network 3 < | e Mf
X16

(Remark : The maximum size of FBs-PLC network is 16 rows X 22 columns)

As shown above, the Ladder Diagram can be divided into many small cells. There are total 88 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 to Ladder Diagram are
illustrated below.

® cContact

Contact is an element with open or short status. One kind of contact is called "Input contact"(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 to @). The relation between the reference
number and the contact status depends on the contact type. The contact elements provided by FB series PLC include: A
contact, B contact, up/down differential (TU/TD) contacts and Open/Short contacts. Please refer to @ for more details.

@ Relay

Same as the conventional relay, it consists of a Coil and a Contact as shown in the diagram below.

J G

Relay coil Relay contacts

-— YO
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We must energize the coil of relay first (using OUT instruction) in order to turn on the relay. After the coil is energized, its
contact status will be ON too. As shown in the example above, if YO turns ON, then the relay contact A is ON and contact B
is OFF, TU contact only turns ON for one scan duration and TD contact is OFF. If YO turns OFF, then the relay contact A is
ON and contact B is ON, TU contact is OFF and TD contact only turns ON for one scan duration (Please refer to chapter 5
“Introduction to Sequential Instructions” for operations of A,B,TU and TD contacts).

There are four types of FB-PLC relays, namely Y AA /A (outputrelay) , MAAAA (internalrelay ) , SAA/A (steprelay)
and TRAA (temporary relay ) . The statuses of output relays will be sent to the output terminal block.

© Origin-line: 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 which is called “OP Code” and another is the reference number part which is called

“Operand”.
Operand
x1oo/\ Y15
RIS
OP Code
Element type Symbol Mnemonic instructions Remark
A Contact VAVAVAVAY
(Normally OPEN ) — }—  |(ORG LD~ AND - OR) LIAAAA [JcanbeX-Y-~M-S -
T -~ C (please refer to
B Contact LIAAAN (ORG ~ LD ~ AND - OR) NOT .
section 3.2)
(Normally CLOSE ) —/— CAAAA
Up Differential Contact DAAAAL (ORG - LD~ AND - OR) TU
— T OAAAN
[Jcanbe XY -M-S
. . LIAAAN (ORG -~ LD -~ AND - OR) TD
Down Differential Contact
—l—  |Oasan
Open Circuit Contact — (ORG -~ LD ~ AND -~ OR) OPEN
Short Circuit Contact (ORG - LD ~ AND -~ OR) SHORT
Output Coil DAA{ A)A OUT [IAAAA
[JcanbeY -M-S
. LIAAAN
Inverse Output Coll (/) OUT NOT [JAAAA
. . YANAN
Latching Output Coil B OUTL YAAA

Remark : please refer to section 3.2 for the ranges of X~ Y ~ M~ S~ T and C contacts. Please refer to section 5.2 for the

characteristics of X~ Y ~ M~ S ~ T and C contacts.

There are three special sequential instructions, namely OUT TRn, LD TRn and FOn, which were not displayed on the
Ladder Diagram. Please refer to section 1.6 “Using the Temporary Relay” and section 5.1.4 “Function Output FO”.
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® Node: The connection point between two or more elements ( please refer to section 5.3)

® Block: a circuit consists of two or more elements.
There are two basic types of blocks:

e Serial block : Two or more elements are connected in series to form a single row circuit.

ffffffffffffff

Example: ﬂ }_{ ;P

fffffffffffffffffffffff

,,,,,,,,,,,,,,,,,,,,,,,

e Parallel block: Parallel block is a type of a parallel closed circuit formed by connecting elements or serial blocks in
parallel.

o E D ==k
«D :T L ] J

Remark: Complicated block can be formed by the combination of the single element, serial blocks and parallel

blocks. When design a Ladder Diagram with mnemonic entry, it is necessary to break down the circuits into

element, serial, and parallel blocks. Please refer to section 1.5.

@ Branch: In any network, branch is obtained if the right side of a vertical line is connected with two or more rows of circuits.

Example: —] }—E }—< E —

Branch

Merge line is defined as another vertical line at the right side of a branch line that merges the branch circuits into a
closed circuit (forming a parallel block). This vertical line is called “Merge line”.

E — T —
SH N
Branch line 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 example below.

Example:

Parallel block 1 Parallel block 2

| | A |
I [ [

Block 1 merge line  Block 2 branch line
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Network: Network is a circuit representing a specified function. It consists of the elements, branches, and blocks.
Network is the basic unit in the Ladder Diagram which is capable of executing the completed functions, and the
program of Ladder Diagram is formed by connecting networks together. The beginning of the network is the
origin line. If two circuits are connected by a vertical line, then they belong to the same network. If there is no
vertical line between the two circuits, then they belong to two different networks. Figure 1, shows three (1~3)
networks.

1.4 The Coding Rules of Mnemonic| (Users of WinProladder can skip this section)

It's very easy to program FB-PLC with WinProladder software package, just key-in the ladder symbols as they appear on
your CRT screen directly to form a ladder diagram program. But for the users who are using FPC-07 to program FB-PLC
they have to translate ladder diagram into mnemonic instructions by themselves. Since FPC-07 only can input program with
mnemonic instruction, this section till section 1.6 will furnish you with the coding rules to translate ladder diagrams into
mnemonic instructions.

® The program editing directions are from left to right and from top to bottom. Therefore the beginning point of the network
must be at the upper left corner of the network. Except the function instruction without the input control, the first instruction
of a network must begin with the ORG and only one ORG instruction is permissible per network. Please refer to section
6.1.1 for further explanations.

Example: ‘F)f(oj‘ X1 X5 §ORG X 0
H H— — AND X 1
X2 X4 LD X 2
= OR X 3
X3 AND X 4
ORLD

AND X 5

® Using LD instruction for connecting vertical lines (origin line or branch line) except at the beginning of the network.

Example 1: MO ORG M 0

LD X 0
[xol X1 E>

AND X 1

— ORLD
Example 2: AND Y 0
LD M 0
I:> ‘AND M 1
LD X 0
AND X 1
ORLD

Remark 1: Using the AND instruction directly if only one row of elements is serially connected to the branch line.

******

Example:

,,,,,,

AND X 0
— = ORLD

0 AND Y 0
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Remark 2: Also using the AND instruction directly if an OUT TR instruction has been used at a branch line to store

the node statuses.

Example: AND M 0

% OUTTR 0
4 AND X 0

OUT TRO = our v
LD TRO LD TR O 777777
'AND Y 0

® Using AND instruction for serial connection of a single element.
Example: X0 (X1] = ORG X 0
i AND X

,,,,,,

® Using OR instruction for parallel connection of a single element.

Example: ORG X 0
|:> OR X
AND X 2
Example: X0 X1 X3 ORG X 0
P% P I:> AND X 1
X2 OR X 2
ol AND X 3
® [f the parallel element is a serial block, ORLD instruction must be used.
Example: X2 X3 ORG X

X
o

ﬁ% LD
X0 Xi = AND X
1 —Hh ORLD

AND X 3

Remark : If more than two blocks are to be connected in parallel, they should be connected in a top to bottom
sequence. For example, block 1 and block 2 should be connected first, then connect block 3 to it and so
on.

Example:

X0 MO

T
’_(X1}—(M1}_<

X2 M2 I:>
T

X3 M3
<+

4
1
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® ANDLD instruction is used to connect parallel blocks in series.

Example: ORG X 1
OR X 2
X1 Ix3 x4 x o
{ e = PO
§X2 ) er AND X 4
| 5
S = xS
e AND X 6
\/ ORLD |

Must use ANDLD instruction N |

® The ANDLD instruction must be used if the element or serial block is in front of the parallel block. If the parallel block is in
front of the element or serial block, AND instruction can be used to connect all parts together.

Example: ANDLD instruction
is not necessary

*****

1

Must use ANDLD instruction

Remark: If there are more than two blocks are to be connected serially, they should be connected in a top to bottom
sequence. For example, block 1 and 2 should be connected first, then connect block 3 to it and so on.
Example: ORG X 0
LD X
R OR X 2
X0l X1 X3 X4 3 :
i e ANDLD
X2l | x5 X6 LD X 3
insilammis > AN X 4
X7 LD X 5
— AND X 6
ORLD
OR X 7
ANDLD

® The output coil instruction (OUT ) can only be located at end of the network (the right end) and no other elements can be
connected to it afterwards. The output coil can not connect to the origin line directly. If you want to connect the output coll
to the origin line, connect it serially with a short circuit contact.

Yo ORG SHORT
() = ouT Y o0

e



1.5 The De-Composition of a Network | (Users of WinProladder can skip this section)

The key process of de-composition of a network is to separate the circuits that appear between two vertical lines into
independent elements and serial blocks, then coding those elements and serial blocks according to the mnemonic coding
rules and then connect them (with ANDLD or ORLD instruction) from left to right and top to bottom to form a parallel or a
serial-parallel blocks, and finally to form a complete network.

Sample diagram:

(19 ANDLD(® @)
(® AND(@ ®)
(7) ANDLD(® ®)
(3) ORLD(®) @) (6) ORLD(@ ®) (2 OR(@ @)
o F ler  Fl IpeEl oo @ @Y
|1 || |1 |1 |1 |1 || \ )
a2 = | |pr _© o
|| || || | ||

ORG X0
AND X1 j Serial block®

®
LD X2
AND X3 Serial block @
A

ORLD - Forming the parallel ——— @

block ®
LD X4
AND X5 j Serial block@®

®

LD X6 ©)
AND X7 Serialblock® |
ORLD ————— Forming the parallel

block ®
ANDLD —— Forming the serial @ )

block @
AND X8 Serial block @ AND element
LD X9
AND X10 Serial block @

N\

OR X11 —— ORelement @)
ANDLD ———— Forming the serial block (13
ouT Y0 —— Send the (3 result to YO




|1 .6 Using Temporary Relays‘ (Users of WinProladder can skip this section)

The network de-composition method for mnemonic coding demonstrated in section 1.5 does not apply to the branched
circuit or branched block. In order to input the program using the method shown in section 1.5, It must first to store the
statuses of branched nodes in temporary relays. The program design should avoid having branched circuit or branched
block as much as possible. Please refer the next section “Program Simplification Techniques”. Two situations that must use
the TR are described at below.

® Branched circuit: Merge line does not exist at the right side of the branch line or there is a merge line at the right side of the
branch line but they are not in the same row.

Example : * indicates setting of TR relay
Without merge line

Y

Although this branch has merge lines
but they are not in the same row, so this
is also a branched circuit

® Branched block : The horizontal parallel blocks with a branch in one of the blocks.

Example : Merge line

b
e

=S

A

Branch line

X

Remark 1: The OUT TR instruction must be programmed at the top of the branched point. LD TRn instruction is used
at the starting point of the circuits after second rows of the branch line for regaining the branch line status
before you can connect any element to the circuits. AND instruction must be used to connect the first
element after OUT TRn or LD TRn instruction. LD instruction is not allowed in this case.

Remark 2: A network can have up to 40 TR points and the TR number can not be used repeatedly in the same
network. It is recommended to use the numbers 1,2,3... with sequence. The TR number must be the
same in the same branch line. For example, if a branch line uses OUT TRO, then starting from row 2, LD
TRO must be used for connection.

Remark 3: If the branch line of a branched circuit or a branched block is the origin line, then ORG or LD instructions
can be used directly and TR contact is not necessary.

Remark 4: If any one of the branched circuit rows is not connected to the output coil (there are serially connected
elements in between), and other circuits also exist after the second row, a TR instruction must be used at
the branch points.




Example:

Example:

OUT TRO
X0

X1 YO0

0

X2 Y
— )
LD TRO <

1

Y2

)

OUT TRO J

LD TRO

OUT TR1
X1 X2 L X5 X6
| N
block 1 block 2
X3 X4 X7 X8

LD TR1
X? block 3

YO0

AND X 0
OUTTR 0 |
AND X 1
ouT Y 0
LD TR 0 <— Begins from row 2
AND X 2
ouT Y 1
iLD TR 0 <— Begins from row 3
ouT Y 2
ORG X 1
AND X 2
LD X 3
OUTTR 0
E> AND X 4
ORLD
OUTTR 1
AND X 5 Uses AND Instruction
AND X 6 after TRinstruction
TR 1 UseslDTRingucter
AND X 7 line
LD TR 0
AND X 9 . Uses AND instruction
ORLD after TR instruction
AND X 8
ORLD
ouT Y 0

® The above sample diagram shows a typical example of connecting two parallel blocks in series. Block 3 is formed when

the element X9 is introduced into the network and the two parallel blocks become the branched blocks.

® TR instruction is not necessary because the (*) point is the origin line.

® If have already used TR relay to connect two blocks serially, then ANDLD instruction is not necessary.

1.7 Program Simplification Techniques|

® If a single element is connected in parallel to a serial block, The ORLD instruction can be omitted if the serial block is

connected on top of this single element.

AND

ORLD

X1 X2
1

X0

}7
LD
AND
OR

x X



® \When a single element or a serial block is connected in parallel with a parallel block, ANDLD instruction can be omitted if
put the parallel block in front.

X0 X1 X2 X3 X4 X0 X1
it ~ b
X3 X4 I:> X2
— N
ORG X 0 ORG X 3
AND X 1 AND X 4
LD X 2 OR X 2
LD X 3 AND X 0
AND X 4 AND X 1
ORLD
ANDLD

® If the branch node of a branch circuit is directly connected to the output coil, this coil could be located on top of the branch
line (first row) to reduce the code.

X0 Y0 Y1
-+ ) = +—O)
Y1 X0 YO

—) —f )
OUTTR 0 ouT Y
AND X AND X
ouT Y ouT Y 0
LD TR 0
ouT Y 1

® The diagram shown below indicates the TR relay and the ORLD instruction can be omitted.

X0 Y0 X1 X2 Y0
| ) | — | )
X1 X2 X0
X3 Y1 X1 X3 Y1
OUT TR0
—) | — | )

ORG X 0 ORG X 1
LD X AND X 2
OUTTR 0 OR X 0
AND X 2 ouT Y 0
ORLD ORG X 1
ouT Y O AND X 3
LD TR O ouT Y 1
AND X 3

ouT Y



® Conversion of the bridge circuit

X0 YO
— | T )
I

This network structure is not
allowed in PLC program

ORG
AND
OR

ouT
ORG
AND
OR

ouT

< X X X < X X X

= 2 N O O O N -

Y1



MEMO




Chapter 2 FBs-PLC Memory Allocation

2.1 FBs-PLC Memory Allocation |

FBs-PACK

DISCRETE C(256) Save status
STATUS TR(40) djé
AREA . Load status .
(4096)
S(1000){ £ <
5999 ISt
0 0
M(2002) }
MPQ0 MP00
T T
T(2s6) | |
T255 T255
C(256){ C\ c\
RO RO
R(3840)
R383 R38!
DO DO
RESIQSE&ER Save Register
D(4096) —
(20040W) Load Register
D409s——— T D4095
IR, OR R3840 R3840
SR(328) 1 m\m
Ror ROR R5000 R50
(3072)
FO Fo
F(8192)
F8191 F8191
LADDER LADDER
PROGRAM PROGRAM
(20KW) (20KW)
Save Program
LADDER
LABEL LABEL
PROGRAM (1KW) Load Program (1KW)
AREA -
(32KW)
ROR ROR
(3KW) (3KW)
DOC poc
(8KW) (8KW)
Memory Buffer in PLC PP/Winproladder
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Remark:
1. When the Read Only Register (ROR)

has been configured by the user, the
contents of R5000~R8071 (depends
on the quantity of configuration) will
be loaded from the ROR's during
each time of power up or changing
from STOP to RUN mode.

The user can access the ROR through
the corresponding R5000~R8071.
Write operation of function
instructions are prohibited in this
ROR area of corresponding R5000~
R8071. The others of R5000~R8071
that have not been configured for
ROR, they can work as general
purpose registers.

2. There is a dedicated area of program

memory to store the contents of
Read Only Register.

ROR can be configured up to 3072
words in maximum.



2.2 Digital and Register Allocations

N\ %7

is default, user configurable

Typee | Symbol Item Range Remarks
X Digital Input (DI) X0~X255 (256) Mapping to external digital /0
Y Digital Output (DO) Y0~Y255 (256)
TR Temporary Relay TRO~TR39 (40) For branched points
‘g ) MO~M799 (800)* ‘
5 Internal Non-Retentive | M1400~M1911 (512) MO~M1399 configurable as
~ M Relays Non-retent|v‘e or Retentive, M1‘400~
g Retentive M800~M1399 (600)* M1911 are fixed to Non-retentive
§ Special Relay M1912~M2001 (90)
(7]
~ s Step Non-Retentive S0~S499 (500)* S20~ S499 configurable as Retentive
Relays Retentive S500~ 5999 (500)* S500~5999 configurable as Non-retentive
T Timer contact status TO~T255 (256)
C Counter contact status C0~C255 (256)
CV of 0.01STime Base TO~T49 (50)" . "
TMR E;?;?;ter ?81 _Sl_i-r:me Base T50~T7199 (1 50): eace:hq:rir; Ib);:e can be configured
e Base T200~T255 (56)
CV of 5 Retentive C0~C139 (140) Configurable as Non-retentive
oTR Counter =4 Non-Retentivee C140~C199 (60)* Configurable as Retentive
Register | | Retentive C200~C239 (40)* Configurable as Non-retentive
g Non-Retentive C240~C255 (16) Configurable as Retentive
, RO~R2999 (3000)* RO~R3839 configurable as
I:())lf g::;sters Retentive DO~D3999 (4000) Non-retentive or ;etentive, .
- HR Non-Retentive R3000~R3839 (840)* D0~D3999 are fixed to Retentive
€ | IR |InputRegisters R3840~R3903 (64) Map to external Al Register _input
£ OR | Output Registers R3904~R3967 (64) Map to external AO /Register output
- _ , R3968~R4167 (200)
g System Special Registers D4000~ D4095 (96)
§ o High-Spped Timer Register R4152~R4154 (3)
2 S |Hsc Hardware (4sets) | DR4096~ DR4110
- % Registers | software(4sets) DR4112~DR4126
b Minute | Second | R4129 R4128
. Calendar Day Hour R4131 R4130
Registers Year | Month R4133 R4132
Week R4134
DR Data Registers R5000~R8071(3072)* As generall purpose registers if ROR not
or been configured.
ROR | Read Only Registers R5000~R8071(0)* Zs;ffa‘ilrg:'e as ROR for recipe like
FR File Registers FO~F8191(8192) Need dedicated instruction to access
XR Index Registers V,Z (2) ~ PO~P9 (10)
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Remark:  During power up or changing operation mode from STOP—RUN, all contents in non-retentive relays or

registers will be cleared to 0; the retentive relays or registers will remain the same state as before.

2.3 Special Relay Details

Relay No.

Function

Description

1. Stop, Prohibited Control

M1912

M1913

M2001

Emergency Stop control

Disable external outputs control

Disable/Enable status retentive control

* If ON, PLC will be stopped (but not enter STOP mode) and all
outputs OFF.
This bit will be cleared when power up or changing operation
mode from STOP—RUN.

* All external outputs are turn off but the
status of YO~Y255 inside the PLC will not be affected.

¢|f M2001 is 0 or enabled, the Disable/Enable status of all

contacts will be reset to enable during power up or changing
operation mode from STOP—RUN.

¢|f M2001 is disabled and force ON, the Disable/Enable status &
ON/OFF state of all contacts will remain as before during power
up or changing operation mode from STOP—RUN.
While testing, it may disable and force ON M2001 to keep the
ON/OFF state of disabled contacts, but don’t forget to enable
the M2001 after testing.

2. CLEAR Co

ntrol

M1914
M1915
M1916
M1917
M1918

M1919

Clear Non-Retentive Relays
Clear Retentive Relays

Clear Non-Retentive Registers
Clear Retentive Registers
Master Control (MC) Selection

Function output control

* Cleared When at 1
* Cleared When at 1
* Cleared When at 1
* Cleared When at 1

* If 0, the pulse activated functions within the master control loop
will only be executed once at first 0—1 of master control loop.

If 1, the pulse activated functions within the master control loop
will be executed every time while changing 0—1 of master
control loop.

*If 0, the functional outputs of some function instructions will
memory the output state, even these instructions not been
executed.

If 1, the functional output of some function instructions without
the memory ability.

2% M1918/M1919 can be set to 0 or 1 at will around the whole program to meet the control requirements.
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Relay No. Function Description

3. Pulse Signals

PM1920 | 0.01S Clock pulse " IninB T(M1920)=0.01S
PM1921 0.1S Clock pulse 0" T(M1921)=0.1S
@
® T —=
P M1922 1S Clock pulse T(M1922)=1S
PM1923 | 60S Clock pulse T is the pulse period T(M1923)=60S
P M1924 Initial pulse (first scan) @ "RUN" ——
"STOP"
PM1925 | Scan clock pulses @ q . '
P M1926 Reserved @ w194 tis the scan time
tet -t
B m1925

* 0 : CTS True (ON)
* 1 : CTS False (OFF)
* When communication port 1 is used to connect with the printer

or modem, it can use this signal and a timer to detect whether
the printer or the modem is ready.

P M1927 CTS input status of communication
port 1

4. Error Messages

pPM1928 Reserved
P M1929 Reserved

P M1930 No expansion unit or exceed the limit | * 1: Indicating no expansion unit or exceed the limit on number of
on number of I/O points I/O points
P M1931 Immediate I/O not in the main unit * 1: Indicating that Immediate 1/0 not in the main unit range and
range the main unit cannot RUN
P M1932 Unused
P M1933 System stack error * 1: Indicating that system stack error
PM1934
| Reserved
P M1935
5.Port3~Port4 Controls ( MC/MN )
M1936 Port 3 busy indicator * 0 : Port 3 Busy
* 1 : Port 3 Ready
M1937 Port 3 finished indicator * 1 : Port 3 finished all communication transactions
M1938 Port 4 busy indicator * 0 : Port 4 Busy
* 1 : Port 4 Ready
M1939 Port 4 finished indicator * 1 : Port 4 finished all communication transactions
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Relay No. Function

Description

6. HSCO/HSC1 Controls (MC/MN)

M1940 HSCO software Mask * 1: Mask
M1941 HSCO software Clear * 1: Clear
M1942 HSCO software Direction * 0: Count-up, 1: Count-down
M1943 Reserved
M1944 Reserved
M1945 Reserved
M1946 HSC1 software Mask * 1: Mask
M1947 HSC1software Clear * 1: Clear
M1948 HSC1 software Direction * 0: Count-up, 1: Count-down
M1949 Reserved
M1950 Reserved
M1951 Reserved
7. RTC Controls
M1952 RTC setting
M1953 +30 second Adjustment
P M1954 RTC installation checking
P M1955 Set value error

8. Communication/Timing/Counting Controls

M1956 Selection of Message Fame Interval
Detection Time

M1957 The CV value control after the timer
"Time Up"

M1958 Communication port 2 High Speed
Link mode selection

M1959 Modem dialing signal selection

M1960 Port 1 busy indicator

M1961 Port 1 finished indicator

M1962 Port 2 busy indicator

M1963 Port 2 finished indicator

M1964 Modem dialing control

* 0:Use system default value as Message Fame Interval Detection
Time for Modbus RTU communication protocol

¢ 1 : Use the high byte value of R4148 as Message Fame Interval
Detection Time for Modbus RTU protocol

* 0: The CV value will continue timing until the upper limit is met
after “Time Up”

* 1: The CV value will stop at the PV value after “Time Up” (User
may control M1957 within the program to control the individual
timer)

* 0: Set Port 2 to Normal Speed Link

* 1: Set Port 2 to High Speed CPU Link

% M1958 is only effective at slave station

* 0: Dialing by TONE when Port 1 connecting with Modem.

* 1: Dialing by PULSE when Port 1 connecting wit

Modem.

* 0 : Port 1 Busy

* 1 : Port 1 Ready

* 1 : Port 1 finished all communication transactions

* 0 : Port 2 Busy

* 1 : Port 2 Ready

* 1 : Port 2 finished all communication transactions

e |f Port 1 is connected with Modem,

when signal 0—1 will dial the phone number;
when signal 1—0 will hang-up the phone.
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Relay No.

Function

Description

M1965

M1966

M1967

M1968

M1969

M1970
M1971
M1972
M1973

M1974

M1975

Dialing success flag

Dialing fail flag

Port 2 High Speed Link working
mode selection

Step program status

Indirect addressing illegal write flag

Port 0 status
Port 1 status
Port 2 status

The CV value control after counting
“Count-Up”

RAMP function (FUN95) slope
control

CAM function (FUN112) selection

°1

*1

* 0:
e 1:

e 1:
° 1:
°1:
*0:

0
e 1:
e 1:

: Indicating that dialing is successful (when Port 1 is connected

with Modem).

: Indicating that dialing has failed (when Port 1 is connected

with Modem).
Continuous cycle.

One cycle only. It will stop when the last communication
transaction is completed (only effective at the master
station).

: Indicating that there are more than 16 active steps in the step

program at the same time.

: Indicating that a function with index addressing attempts to

write cross over the boundary of different type of data.
Port 0 has received and transmitted a message
Port1 has received and transmitted a message
Port2 has received and transmitted a message

Indicating that the CV value will continue counting up to the
upper limit after “Time-Up”.

: Indicating that the CV value will stop at the PV value after

“Count-Up” (User may control M1973 within the program to
control the individual counter)

: Time control for ramping

Equivalent slope control for ramping

For the circular applications where the electric CAM switch
(FUN112) can support the wrap around situation like the
angle from 359° cross to 0°

9. HSC2~HSCY7 Controls
M1976 HSC2 software Mask * 1: Mask
M1977 HSC2 software Clear * 1: Clear
M1978 HSC2 software Direction * 0: Count-up, 1: Count-down
M1979 HSC3 software Mask * 1: Mask
M1980 HSC3 software Clear * 1: Clear
M1981 HSC3 software Direction * 0: Count-up, 1: Count-down
M1982 HSC4 software Mask * 1: Mask
M1983 HSC4 software Direction * 0: Count-up, 1: Count-down
M1984 HSC5 software MASK * 1: Mask
M1985 HSC5 software Direction * 0: Count-up, 1: Count-down
M1986 HSC6 software Mask * 1: Mask
M1987 HSC6 software Direction ¢ 0: Count-up, 1: Count-down
M1988 HSC7 software Mask * 1: Mask
M1989 HSC7 software Direction ¢ 0: Count-up, 1: Count-down
M1990 Reserved
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Relay No.

Function

Description

10. PSO0~PSQO3 Controls

M1991

M1992

M1993

M1994

M1995

M1996
M1997
M1998
M1999
M2000

Selection of stopping the pulse output
(FUN140)
PSOO0 Busy indicator

PSO1 Busy indicator

PSO2 Busy indicator

PSO3 Busy indicator

PSOO Finished indicator

PSO1 Finished indicator

PSO2 Finished indicator

PSO3 Finished indicator

Selection of Multi-Axis
synchronization for High Speed Pulse
Ouput (FUN140)

* 0 : Immediately stop while stopping pulse output
* 1 : Slow down stop while stopping pulse output
* 0 : PSOO0 Busy

* 1 : PSO0 Ready

* 0 : PSO1 Busy

* 1 : PSO1 Ready

* 0 : PSO2 Busy

* 1: PSO2 Ready

* 0 : PSO3 Busy

* 1 : PSO3 Ready

* 1 : PSOO finished the last step of motion
* 1 : PSO1 finished the last step of motion
* 1 : PSO2 finished the last step of motion
* 1 : PSOS finished the last step of motion
* 1: Synchronized Multi-Axis
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2.4 Special Registers Details

Register No. Function Description
Input Registers For Analog or Numeric inputs
R3840
| CHO : R3840
R3903 | |
CH63 : R3903
Output Registers For Analog or Numeric outputs
R3904
| CHO : R3904
R3967 | |
CH63 : R3967
R3968 Raw Temperature Registers For temperature measurement
| TPO : R3968
R3999 | |
TP31 : R3999
R4000 Reserved
R4001 Reserved
R4002 Reserved
R4003 Reserved
R4004 Reserved
R4005 High Byte : Period of PWM For PID temperature control
=0, 2 seconds
=1, 4 seconds
=2, 8 seconds
=3, 1 second
=4, 16 seconds
>5, 32 seconds
Low Byte : Period of PID calculation
=0, 2 seconds
=1, 4 seconds
=2, 8 seconds
=3, 1 second
=4, 16 seconds
>5, 32 seconds
R4006 Threshold value of output ratio for For PID temperature control
heating/cooling loop abnormal detecting (Unit
in %)
R4007 Threshold value of continuous time for For PID temperature control
heating/cooling loop abnormal detecting (Unit
in second)
R4008 Maximum temperature for heating loop For PID temperature control
abnormal detecting
R4009 Reserved
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Register No. Function Description

R4010 .
Each bit represents 1 sensor,
| Installed temperature sensor flag o .
RAO11 if bit value = 1 means installed.
R4012 ) o
| PID Temperature control flag If:gat::tsreer:):tej:r;tjn:rgle'mperature point, if bit value =

R4013
R4014 Reserved
R4015 Averaging of temperature value

=0, no average on temperature

=1, average by two readings

=2, average by four readings

=3, average by eight readings

=4, average by sixteen readings
R4016 Reserved
R4017 Reserved
R4018 Reserved
R4019 Reserved
R4020
Reserved

R4024
R4025 Total Expansion Input Registers
R4026 Total Expansion Output Registers
R4027 Total Expansion Digital Inputs
R4028 Total Expansion Digital Outputs
R4029 Reserved for system

When the ROM Pack being used to save the ladder

R4030 program and data registers, these tables describes
Tables to save or read back the data . ) . . .
| . ) which registers will be written into the ROM Pack.
registers into or from ROM Pack

R4039 The addressed registers will be initialized from ROM
Pack while power up.
R4040 Reply delay time settings for Port 0 and Port | Low Byte : For Port O (Unit in mS)
1 High Byte : For Port 1 (Unitin mS)
R4041 Reply delay time settings for Port 2 and Port | Low Byte : For Port 2 (Unit in mS)
3 High Byte : For Port 3 (Unitin mS)
R4042 Reply delay time settings for Port 4 Low Byte : For Port 4 (Unit in mS)
High Byte : Reserved for system
R4043 Port 3 Communication Parameters Register Set Baud Rate, Data bit...of Port 3
R4044 Port 4 Communication Parameters Register Set Baud Rate, Data bit...of Port 4
R4045 Transmission Delay & Receive Low Byte : Port 3 Receive Time-out interval time
Time-out interval time Setting, (Unitin 10mS)
while Port 3 being used as the master of High Byte : Port 3 Transmission Delay
FUN151 or FUN150 (Unit in 10mS)
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Register No.

Function

Description

R4046 Power up initialization mode selection of data | =5530H: Don't initialize the addressed data registers
registers that has been written into ROM been written into ROM Pack while power up
Pack. =Others : initialize the addressed data registers been
written into ROM Pack while power up
R4047 Communication protocol setting for Port1~ Set the FATEK or Modbus RTU communication
Port4 protocol
R4048 Transmission Delay & Receive Low Byte : Port 4 Receive Time-out interval time (Unit
Time-out interval time Setting, in 10mS)
while Port 4 being used as the master of High Byte : Port 4 Transmission Delay
FUN151 or FUN150 (Unitin 10mS)
R4049 CPU Status Indication =A55AH, Force CPU RUN
=0, Normal Stop
=1, Function(s) existed that CPU does not support
=2, PLC ID not matched with Program ID
=3, Ladder checksum error
=4, System STACK error
=5, Watch-Dog error
=6, Immediate 1/0O over the CPU limitation
=7, Syntax not OK
=8, Qty of expansion 1/0 modules exceeds
=9, Qty of expansion I/O points exceeds
=10, CRC error of system FLASH ROM
R4050 Port 0 Communication Parameters Register | Set Baud Rate of Port 0
R4051 Reserved
R4052 Indicator while writing ROM Pack
R4053 Reserved
R4054 Define the master station number If the master station number is 1,it can ignore this
of the High-Speed CPU Link network register.
(FUN151 Mode 3) To set the master station number other than 1 should:
Low Byte : Station number
High Byte: 55H
R4055 PLC station number * If high byte is not equal 55H, R4055 will show the
station number of this PLC
* If want to set PLC station number then R4055
should set to:
Low Byte : Station number
High Byte: 55H
High Byte :Reserved
R4056 Low Byte: High speed pulse output frequency| Low Byte: =5AH, can dynamically change the output
dynamic control frequency of High Speed Pulse Output
R4057 Power off counter The value will be increased by 1 while power up
R4058 Error station number while Port 2 in High Used by FUN151 Mode 3 of Port 2

Speed CPU Link




Register No.

Function

Description

R4059 Error code while Port 2 in High Speed CPU Used by FUN151 Mode 3 of Port 2
LINK mode High byte  Low Byte
R4059 Err code Err count H
Error code : 0AH, No response
01H, Framing Error
02H, Over-Run Error
04H, Parity Error
08H, CRC Error
R4060 Error code of PSO 0 The error codes are:
1: Parameter O error
2: Parameter 1 error
3: Parameter 2 error
4: Parameter 3 error
5: Parameter 4 error
7: Parameter 6 error
8: Parameter 7 error
9: Parameter 8 error
10: Parameter 9 error
30: Speed setting reference number error
31: Speed value error
32: Stroke setting reference number error
33: Stroke value error
34: lllegal positioning program
35: Step over
36: Step number exceeds 255
37: Highest frequency error
38: Idle frequency error
39: Movement compensation value too large
40: Movement value exceeds range
41: DRVC instruction not allow ABS addressing
R4061 Error code of PSO 1 Same as above
R4062 Error code of PSO 2 Same as above
R4063 Error code of PSO 3 Same as above
R4064 PSO 0
R4065 Being completed step number of positioning | PSO 1
R4066 program PSO 2
R4067 PSO 3
R4068
| Reserved
R4071




Register No.

Function

Description

R4072
R4073
R4074
R4075
R4076
R4077
R4078
R4079

Pulse count remaining for output

Low Word of PSO 0
High Word of PSO 0
Low Word of PSO 1
High Word of PSO 1
Low Word of PSO 2
High Word of PSO 2
Low Word of PSO 3
High Word of PSO 3

R4080
R4081
R4082
R4083
R4084
R4085
R4086
R4087

Current output frequency

Low Word of PSO 0
High Word of PSO 0
Low Word of PSO 1
High Word of PSO 1
Low Word of PSO 2
High Word of PSO 2
Low Word of PSO 3
High Word of PSO 3

R4088
R4089
R4090
R4091
R4092
R4093
R4094
R4095

Current pulse position

Low Word of PSO 0
High Word of PSO 0
Low Word of PSO 1
High Word of PSO 1
Low Word of PSO 2
High Word of PSO 2
Low Word of PSO 3
High Word of PSO 3




Register No. Function Description
R4096 HSCO current value Low Word
R4097 HSCO current value High Word
R4098 HSCO preset value Low Word
R4099 HSCO preset value High Word
R4100 HSC1 current value Low Word
R4101 HSC1 current value High Word
R4102 HSC1 preset value Low Word
R4103 HSC1 preset value High Word
R4104 HSC2 current value Low Word
R4105 HSC2 current value High Word
R4106 HSC2 preset value Low Word
R4107 HSC2 preset value High Word
R4108 HSC3 current value Low Word
R4109 HSC3 current value High Word
R4110 HSC3 preset value Low Word
R4111 HSC3 preset value High Word
R4112 HSC4 current value Low Word
R4113 HSC4 current value High Word
R4114 HSC4 preset value Low Word
R4115 HSC4 preset value High Word
R4116 HSCS5 current value Low Word
R4117 HSC5 current value High Word
R4118 HSC5 preset value Low Word
R4119 HSC5 preset value High Word
R4120 HSC6 current value Low Word
R4121 HSCB6 current value High Word
R4122 HSC6 preset value Low Word
R4123 HSC6 preset value High Word
R4124 HSC7 current value Low Word
R4125 HSC?7 current value High Word
R4126 HSC?7 preset value Low Word
R4127 HSC?7 preset value High Word
R4128 Second of calendar
R4129 Minute of calendar
R4130 Hour of calendar
R4131 Day of calendar
R4132 Month of calendar
R4133 Year of calendar
R4134 Day of week of calendar
R4135 Reserved

V' R4136 Current scan time

* Error < +1ms
W R4137 Maximum scan time

* Re-calculate when PLC changes from STOP to RUN
P R4138 Minimum scan time




Register No. Function Description

R4139 CPU Status Bit0 =0, PLC STOP
=1, PLC RUN
Bit1 , Reserved
Bit2 =1, Ladder program checksum error
Bit3 =0, Without ROM Pack
=1, With ROM Pack
Bit4 =1, Watch-Dog error
Bit5 =1, MA model main unit
Bit6 =1, With ID protection
Bit7 =1, Emergency stop
Bit8 =1, Immediate I/O over range
Bit9 =1, System STACK error
Bit10 =1, ASIC failed
Bit11 =1, Function not allowed
Bit12 , Reserved
Bit13 =1, With communication board
Bit14 =1, With calendar
Bit15 =1, MC main unit

R4140
R4141
R4142 Telephone Number
R4143
R4144
R4145




Register No.

Function

Description

R4146

Port 1 Communication Parameters
Register

Set Baud Rate, Data bit... of Port 1

R4147

Transmission Delay & Receive
Time-out interval time Setting,

while Port 1 being used as the master of
FUN151 or FUN150

Low Byte : Port 1 Receive Time-out interval time
(Unitin 10mS)

High Byte : Port 1 Transmission Delay

(Unitin 10mS)

R4148

Message Frame Detection Time Interval

.While the communication port being used as the master or
slave of Modbus RTU protocol, the system will give the
default time interval to identify each packet of receiving
message; except this, the user can set this time interval
through the high byte setting of R4148 and let M1956 be
1, to avoid the overlap of different packet of message
frame.

M1956=1, High Byte of R4148 is used to set the new
message detection time interval for Port 1 ~Port 4 (Unit
in mS)

.While the communication port being used to communicate
with the intelligent peripherals through FUN151
instruction, if the communication protocol without the end
of text to separate each packet of message frame, it
needs message detection time interval to identify the
different packet. High byte of R4148 is used for this
setting for Port 1~Port 4.

(Unitin mS)

R4149

Modem Interface Setting & Port0
without checking of station number for

FATEK's external communication protocol

* High Byte of R4149:

=55H, Remote-Diagnosis/Remote-CPU-Link
by way of Port 1 through Modem
connection, it supports user
program controlled dial up function

=AAH, Remote diagnosis by way of Port 1
through Modem connection, it
supports Passive receiving & Active
dialing operation mode

=Qthers, without above function

* Low Byte of R4149:
=1, Port 0 without checking of station number
for FATEK's external
communication protocol (communicating with
MMI/SCADA)

=0thers, Port 0 checks station number, it allows
multi-drop network for data acquisition.

R4150

Power on I/O service delay time setting

* PLC is ready for I/O service after this delay time while
power up. The unitis in 0.01S. The default value is 100.

R4151

Circular 1mS time base timer

* The content of R4151 will be increased by 1 every 1mS.
It can be used for a more precise timing application.

R4152
R4153
R4154

Low word of HSTA CV register
High word of HSTA CV register

PV register of HSTA

HSTA is high speed timer in 0.1 mS resolution
The HSTA can act as 32-bit cyclic timer or fixed time

interrupt timer




Register No.

Function

Description

R4155 Port 1 & Port 2 without station number
checking for FATEK's external * Low Byte of 34155: .
communication protocol =1, Port 1 without station number
checking for FATEK's external
communication protocol
(communicating with MMI/SCADA)
=0thers,Port 1 checks station number, it allows
multi-drop network for data acquisition
* High Byte of R4155:
=1, Port 2 without station number
checking for FATEK's external
communication protocol
(communicating with MMI/SCADA)
=0thers,Port 2 checks station number, it allows
multi-drop network for data acquisition
R4156 P:rt i.& I?onFi_\:_vgr;?ut s;tatlonI number « Low Byte of R4156:
zo;cmlsgiczzion protc?C(e))I( erna =1, Port 3 without station number
checking for FATEK's external
communication protocol
(communicating with MMI/SCADA)
=0thers,Port 3 checks station number, it allows
multi-drop network for data acquisition
* High Byte of R4156:
=1, Port 4 without station number
checking for FATEK's external
communication protocol
(communicating with MMI/SCADA)
=0thers,Port 4 checks station number, it allows
multi-drop network for data acquisition
R4157 System used
R4158 Port 2 Communication Parameters Set Baud Rate, Data bit...of Port 2

Register

(Not for High Speed CPU Link)

R4159 Transmission Delay & Receive Low Byte : Port 2 Receive Time-out interval time
Time-out interval time Setting, (Unitin 10mS)
while Port 2 being used as the master of |High Byte : Port 2 Transmission Delay
FUN151 or FUN150 (Unit in 10mS)

R4160 Port2 RX/TX time out setting for High High Byte of R4160 :

Speed CPU Link =56H, User setting mode if the system default works not
well, Low Byte of R4160 is used for this setting (Not
suggest)

=0thers, system will give the default value according to
the setting of R4161
R4161 Port 2 Communication Parameters *Set Baud Rate, Parity...of Port 2
Register * Data bit is fixed to 8-bit
(For High Speed CPU Link) » Baud Rate =38400 bps
R4162 Fixed time interrupt enable/disable B7 B6 B5 B4 B3 B2 B1 BO

control

| 100ms |50ms |10ms [5ms[4ms| 3ms [2ms[1ms|
Bit=0, interrupt enabled

Bit=1, interrupt disabled




Register No.

Function

Description

R4163

Modem dialing control setting

* Low Byte of R4163 :

=1, Ignore the dialing tone and the busy tone when
dialing.

=2, Wait the dialing tone but ignore the busy tone when
dialing.

=3, Ignore the dialing tone but detect the busy tone
when dialing.

=4, Wait the dialing tone and detect the busy tone when
dialing.

=Any other value treated as value equal 4.

* High Byte of R4163 :

The Ring count setting for Modem auto answer

R4164
R4165

V index register
Z index register

R4166

System used

R4167

Model of main unit

* Low Byte of R4167:

=0, 61 + 40 (FBs-10xx)
=1, 81 + 60 (FBs-14xx)
=2, 121 + 80 (FBs-20xx)
=3, 14l + 100 (FBs-24xx)
=4, 201 + 120 (FBs-32xx)
=5, 241 + 160 (FBs-40xx)
=6, 361 + 240 (FBs-60xx)
=7, 28| + 160 (FBs-44MN)

 High Byte of R4167:

=0, MA
=1, MC
=2, MN
=3, MU




Register No. Function Description

D4000 Port 1 User-defined Baud Rate Divisor Port 1 user-defined Baud Rate (1125~1152000 bps)

(R4146 must be 56XFH) D4000 = (18432000/Baud Rate) - 1

D4001 Port 2 User-defined Baud Rate Divisor Port 2 user-defined Baud Rate (1125~1152000 bps)
(R4158 must be 56XFH) D4001 = (18432000/Baud Rate) - 1

D4002 Port 3 User-defined Baud Rate Divisor Port 3 user-defined Baud Rate (1125~1152000 bps)
(R4043 must be 56XFH) D4002 = (18432000/Baud Rate) - 1

D4003 Port 4 User-defined Baud Rate Divisor Port 4 user-defined Baud Rate (1125~1152000 bps)
(R4044 must be 56XFH) D4003 = (18432000/Baud Rate) - 1

D4004

| Reserved
D4079

D4080 PO index register
D4081 P1 index register
D4082 P2 index register
D4083 P3 index register
D4084 P4 index register
D4085 P5 index register
D4086 P6 index register
D4087 P7 index register
D4088 P8 index register
D4089 P9 index register

D4090
| Reserved
D4095

Remark: All the special relays or registers attached with “PP” symbol shown in the above table are write prohibited.
For the special relays attached with “P7” symbol also has following characteristics
. Forced and Enable/Disable operation is not allowed.

. Can’t be referenced by TU/TD transitional contact (contact will always open)




Chapter 3 FBs-PLC Instruction Lists

| 3.1 Sequential Instructions \

Execution
Instruction Operand | Symbol Function Descriptions Time Instruction type
ORG - Starting a network with a normally open (A)
contact
ORG NOT /- Starting a network with a normally closed 0.33uS
X,Y,M, (B) contact
ORG TU S,T.C TR Y- (S_Far)tiggn?ar;?twork with a differential up Network
: . - - 0.54uS starting
| — Starting a network with a differential down ' '
ORG TD (TD) contact instructions
ORG OPEN b o f;er\]rtt;r;? a network with a open circuit
Starting a network with a short circuit 0.33uS
ORG SHORT b
contact
Starting a relay circuit from origin or branch
LD — = line with a normally open contact 0.33US
Starting a relay circuit from origin or branch ’
LD NOT XY, M, —V= line with a normally closed contact Oriai
ST.C Starting a relay circuit from origin or branch rgin or
LD TU —T— line with a differential up contact 0.54uS branch line
LD TD . Startir)g a rglay cirguit from origin or branch > starting
line with a differential down contact . .
; — — instructions
LD OPEN __. . | Starting a relay circuit from origin or branch
line with a open circuit contact 0.33US
LD SHORT Starting a relay circuit from origin or branch 29U
line with a short circuit contact
AND —1 | | Serial connection of normally open contact
AND NOT — Serial connection of normally closed 0.33uS
X,Y,M, contact
AND TU S,T.C | —1}— | Serial connection of differential up contact Serial
: ; : : 0.54uS connection
Serial connection of differential down
AND TD = contact instructions
AND OPEN —— >— | Serial connection of open circuit contact
0.33uS
AND SHORT *— | Serial connection of short circuit contact
T T Parallel connection of normally open
OR contact 0.33US
Parallel connection of normally closed ’
ORNOT XYM, T—{/}J contact
ORTU ST.C L{ 0 }J Parallel connection of differential up contact Parallel
P ; : ; 0.54uS connection
arallel connection of differential down
ORTD L{ UJ contact instructions
OR OPEN T, . T Parallel connection of open circuit contact
0.33uS
OR SHORT T T | Parallel connection of short circuit contact
ANDLD H Serial connection of two circuit blocks 05308 Blocks merge
.33u . .
ORLD Parallel connection of two circuit blocks instructions
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. . L Execution .
Instruction Operand | Symbol Function Descriptions Time Instruction type
ouT — ) | Send result to coil
Y,M,S
OUT NOT —(/) | Send inverted result to coil 0.33uS Coil output
1 OS‘) s instruction
Send result to an external output coil and U9u
ouTL vy | —w e orma ot
appoint it as of retentive type
ouT Save the node status to a temporary relay
TR 0.33uS
LD Load the temporary relay
— 17— . Node operation
TU Take the transition up of the node status 0.33uS . .
instruction
D —l— Take the transition down of the node status | 0.33uS
NOT —/— Invert the node status 0.33uS
0.33uS
SET +—(8) | set a coil \
1.09uS
( 0.33uS
RST R) Reset a coil |
1.09uS

@ The 36 sequential instructions listed above are all applicable to every models of FBs-PLC.

3.2 Function Instructions

There are more than 100 different FBs-PLC function instructions. If put the “D” and “P” derivative instructions into account,
the total number of instructions is over 300. 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, the size of FBs-PLC instruction
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 small type PLC’s. For ease
of use, FATEK PLC function instructions are divided into two groups, the Basic function group which includes 26
commonly used function instructions and 4 SFC instructions and the advanced function group which includes other more
complicated function instructions, such as high-speed counters and interrupts. This will enable the beginners and the
non-experienced users to get familiar with the basic function very quickly and to assist experienced users in finding what
they need in the advanced set of function instructions.

The instructions attached with “&” symbol are basic functions which amounts to 26 function instructions and 4 SFC
instructions. All the basic functions will be explained in next chapter. The details for the reset of functions please refer
advanced manual.
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[ ] General Timer/Counter Function Instructions
FUN Name Operand Derlvatl.ve Function descriptions
No. Instruction
* T nnn PV General timer instructions (“nnn” range 0~255)
* C nnn PV General counter instructions (“nnn” range 0~255)
* 7 UDCTR CV,PV D 16-Bit or 32-Bit up/down counter
[ | Single Operand Function Instructions
* 4 DIFU D To get the up differentiation of a D relay and store the result to D
* 5 DIFD D To get the down differentiation of a D relay and store the result to D
* 10 TOGG D Toggle the status of the D relay
u Setting/Resetting
* SET D DP Set all bits of register or a discrete point to 1
* RST D DP Clear all bits of register or a discrete point to 0
114 Z-WR D P Zone set or clear
u SFC Instruction
* STP Snnn STEP declaration
* STPEND End of the STEP program
* TO Snnn STEP divergent instruction
* FROM Snnn STEP convergent instruction
[ | Mathematical Operation Instructions
* 11 (+) Sa,Sb,D DP Perform addition of Sa and Sb and then store the result to D
* 12 (—) Sa,Sb,D DP Perform subtraction of Sa and Sb and then store the result to D
* 13 (*) Sa,Sb,D DP Perform multiplication of Sa and Sb and then store the result to D
* 14 () Sa,Sb,D DP Perform division of Sa and Sb and then store the result to D
* 15 (+1) D DP Adds 1 to the D value
* 16 (=1 D DP Subtracts 1 from the D value
23 DIv48 Sa,Sb,D P Perform 48 bits division of Sa and Sb and then store the result to D
24 SUM SN.D DP 'Tgke the sum of the successive N values beginning from S and store
itinD
o5 MEAN SN.D DP Take the mgan average of the successive N values beginning from S
and store itin D
26 SQRT S,D DP Take the square root of the S value and store it in D
o7 NEG D DP Take th.e 2's complement (negative number) of the D value and store
it back in D
28 ABS D DP Take the absolute value of D and store it back in D
29 EXT D = Take the 16 bllt numerical value and extend it to 1 32 bit numerical
value (value will not change)
TS,SR,0R, .
30 PID PRWR PID operation
31 CRC MD,S,N,D P CRC16 checksum calculation
32 ADCNV PL,S,N,D Offset and full scale conversion
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FUN Name Operand Derlvatl.ve Function descriptions
No. Instruction
200 I—F S,D DP Integer to floating point number conversion
201 F—I S,D DP Floating point number to integer conversion
202 FADD Sa,Sb,D D Addition of floating point number
203 FSUB Sa,Sb,D D Subtraction of floating point number
204 FMUL Sa,Sb,D D Multiplication of floating point number
205 FDIV Sa,Sb,D D Division of floating point number
206 FCMP Sa,Sb D Comparison of floating point number
207 FZCP Sa,Sb D Zone comparison of floating point number
208 FSQR SD D Square root of floating point number
209 FSIN S,D D SIN trigonometric function
210 FCOS S,D D COS trigonometric function
211 FTAN S,D D TAN trigonometric function
212 FNEG D P Change sign of floating point number
213 FABS D P Take absolute value of floating point number
[ | Logical Operation Instructions
* 18 AND Sa,Sb,D DP Perform logical AND for Sa and Sb and store the result to D
* 19 OR Sa,Sb,D DP Perform logical OR for Sa and Sb and store the result to D
35 XOR Sa,Sb.D DP Take the result of the'E.chuswe OR logical operation made between
Sa and Sb, and store it in D
36 XNR Sa,Sb.D DP Take the result of the'E.chuswe OR logical operation made between
Sa and Sb, and store it in D
[ | Comparison Instructions
* 17 CcMP Sa.Sb DP Compare the data at Sa and data at Sb and output the result to
function outputs (FO)
Compare S with the zones formed by the upper limit Su and lower
37 ZNCMP S.SuSL DP limit SL, and set the result to FOO~FO2
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[ | Data Movement Instructions
FUN Name Operand .Der|vat!ve Function descriptions
No. instruction
* 8 MOV S,D DP Transfer the W or DW data specified at S to D
*9 MOV/ S.D DP Invert the W or DW data specified at S, and then transfers the result
toD
40 BITRD SN DP Read the status of the bits specified by N within S, and send it to
FOO
41 BITWR D,N DP Write the INB input status into the bits specified by N within D
42 BITMV S.Ns,D.Nd DP ert.e t.he status of bit specified by N within S into the bit specified by
N within D
43 NBMV S,Ns,D,Nd DP Write the Ns nibble within S to the Nd nibble within D
44 BYMV S.Ns.D.Nd DP V\{rltg the byte specified by Ns within S to the byte specified by Nd
within D
45 XCHG Da,Db DP Exchange the values of Da and Db
46 SWAP D P Swap the high-byte and low-byte of D
47 UNIT S.N.D p Take the .nlbble 0 .(NBO) of the s.uccesswe N wprds starting from S
and combine the nibbles sequentially then store in D
De-compose the word into successive N nibbles starting from nibble
48 DIST S,N,.D P 0 of S, and store them in the NBO of the successive N words starting
from D
49 BUNIT S,N,D P Low byte of words re-unit
50 BDIST S,N,D P Words split into multi-byte
160 RW-FR Sa,Sb,Pr,L DP File register access
u Shifting/Rotating Instructions
* 6 BSHF D DP Shift left or right 1 bit of D register
Shift left the D register N bits and move the last shifted out bits to
51 SHFL D.N bP OTB. The empty bits will be replaced by INB input bit
Shift right the D register N bits and move the last shifted out bits to
52 SHFR D.N bP OTB, The empty bits will be replaced by INB input bit
53 ROTL DN DP Rotate left the D operand N bits and move the last rotated out bits to
oTB
54 ROTR DN DP Rotate right the D operand N bits and move the last rotated out bits
to OTB
[ | Code Conversion Instruction
* 20 —BCD S,D DP Convert binary data of S into BCD data and store the result to D
* 21 —BIN S,D DP Convert BCD data of S into binary data and store the result to D
55 B—G S,D DP Binary to Gray code conversion
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FUN Name Operand .Derlvat!ve Function descriptions
No. instruction
56 G—B S,D DP Gray code to Binary conversion
Decode the binary data formed by NL bits starting from Ns bit within
57 DECOD S:Ns,NL.D P S, and store the result in the register starting from D
58 ENCOD S.Ns.NLD P Encodllng the NL bits starting from the Ns bit within S, and store the
resultin D
59 .75G SN.D P Convert the N+1. number of nibble data within S, into 7 segment
code, then store in D
60 LASC S.D P Write the constan.t string S (max. 12 alpha-numeric or symbols) into
the registers starting from D
Convert the time data (hours, minutes, seconds) of the three
61 —SEC S,D P successive registers starting from S into seconds data then store to
D
Convert the seconds data of S into time data (hours, minutes,
62 —HMS S,D P seconds) and store the data in the three successive registers starting
from D
63 L HEX SN.D P Convert ' the successive N ASCIl data starting from S into
hexadecimal data and store them to D
64 . ASCTI SN.D P Convert the successive N hexadecimal data starting from S into
ASCII codes and store them to D
[ | Flow Control Instructions
* 0 MC N The start of master control loop
* 1 MCE N The end of master control loop
* 2 SKP N The start of skip loop
* 3 SKPE N The end of skip loop
END End of Program
1~6 , , ,
65 LBL . Define the label with 1~6 alphanumeric characters
alphanumeric
66 JMP LBL P Jump to LBL label and continues the program execution
67 CALL LBL P Call the sub-program begin with LBL label
68 RTS Return to the calling main program from sub-program
69 RTI Return to interrupted main program from sub-program
70 FOR N Define the starting point of the FOR Loop and the loop count N
71 NEXT Define the end of FOR loop
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[ ] I/0 Function Instructions

FUN Name Operand .Der|vat!ve Function descriptions
No. instruction
74 IMDIO D,N P Update the I/O signal on the main unit immediately
76 TKEY IN,D,KL D Convenient instruction for 10 numeric keys input
77 HKEY IN,OT,D,KL D Convenient instruction for 16 keys input
78 DSW IN,OT,D D Convenient instruction for digital switch input
79 7SGDL S,0T,N D Convenient instruction for multiplexing 7-segment display
80 MUXI IN,OT,N,D Convenient instruction for multiplexing input instruction
MD, Fr, PC . o .
81 PLSO UY.DY HO D Pulse output function (for bi-directional drive of step motor)
82 PWM TO,TP,OT Pulse width modulation output function
83 SPD S, TI.D Speed detection function
S,Yn,Dn, .
84 TDSP PT.ITWS 7/16-segment LED display control
Md,¥Yn,Sn,Zn,
86 TPCTL Sv,0s,PR PID Temperature control
IR,DR,OR,WR
PW,OP,RS,
139 HSPWM PN,ORWR Hardware PWM pulse output

[ | Cumulative Timer Function Instructions

87 T.01S CV,PV Cumulative timer using 0.01S as the time base
88 T.1S CV,PV Cumulative timer using 0.1S as the time base
89 T1S CV,PV Cumulative timer using 1S as the time base

[ | Watch Dog Timer Control Function Instructions

90 WDT N P Set the WDT timer time out time to N mS
91 RSWDT P Reset the WDT timer to 0
[ | High Speed Counter Control Function Instructions
Read the current CV value of the hardware HSCs, HSCO~HSCS3, or
92 HSCTR CN P HST on ASIC to the corresponding CV register in the PLC
respectively
93 HSCTW CN.D P Write the CV or PV register of HSCO~HSC3 or HST in the PLC to
’ CV or PV register of the hardware HSC or HST on ASIC respectively
[ | Report Function Instructions
Parse and generate the report message based on the ASCII
94 ASCWR MD,S,Pt formatted data starting from the address S. Then report message will

send to port1
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[ | Ramp Function Instructions
FUN Name Operand .Derlvat!ve Function descriptions
No. instruction
95 RAMP Tn,SPJ/I,DSL, Ascending/Descending convenient instruction
[ | Communication Function Instructions
150 M-Bus MD,S,Pt Modbus protocol communication
151 CLINK MD,S,Pt Fatek/Generic protocol communication
[ ] Table Function Instructions
100 R—T Rs,Td,L,Pr DP Store the Rs value into the location pointed by the Prin Td
101 T—R Ts,L,Pr,Rd DP Store the value at the location pointed by the Prin Ts into Rd
102 T-T Ts,Td.L.Pr DP Storg the yalue at the Ic.>cat|on pointed by the Pr in Ts into the
location pointed by the Prin Td
103 BT_M Ts,Td,L DP Copy the entire contents of Ts to Td
104 T_SWP Ta,Tb,L DP Swap the entire contents of Ta and Tb
Search the table Ts to find the location with data different or equal to
10 RT.S Rs.Ts.L.Pr bP the value of Rs. If found store the position value into the Pr
106 T C TaTb.L.Pr DP Compare two tables Ta and Tb tc.).search the entry with different or
- same value. If found store the position value into the Pr
107 T_FIL Rs,Td,L DP Fill the table Td with Rs
108 T SHF IW,Ts,Td, DP Store the result into Td after shift left or right one entry of table Ts.
- L,OW The shift out data is send to OW and the shift in data is from IW
109 T _ROT Ts,Td,L DP Store the result into Td after shift left or right one entry of table Ts.
IW,QU,L, .
110 QUEUE Pr OW DP Push IW into QUEUE or get the data from the QUEUE to OW (FIFO)
IW,ST,L, .
111 STACK Pr OW DP Push IW into STACK or get the data from the STACK to OW (LIFO)
Compare the Rs value with the upper/lower limits of L, constructed
112 BKCMP Rs,Ts,L,D DP by the table Ts, then store the comparison result of each pair into the
relay designated by D (DRUM)
113 SORT S.D.L DP Sorting the registers starting from S length L and store the sorted
result to D
[ ] Matrix Instructions
120 MAND Ma,Mb,Md,L P Store the results of logic AND operation of Ma and Mb into Md
121 MOR Ma,Mb,Md,L P Store the results of logic OR operation of Ma and Mb into Md
122 MXOR Ma,Mb,Md,L P Store the results of logic Exclusive OR operation of Ma and Mb into Md
123 MXNR Ma,Mb,Md,L P Store the results of logic Exclusive OR operation of Ma and Mb into Md
124 MINV Ms,Md ,L P Store the results of inverse Ms into Md
125 MCMP Ma.Mb.L Pr p Compare Ma .and. Mb to find the location with different value, then
store the location into Pr
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FUN Name Operand .Derlvat!ve Function descriptions
No. instruction
126 MBRD Ms,L,Pr P Read the bit status pointed by the Pr in Ms to the OTB output
127 MBWR Md,L,Pr P Write the INB input status to the bits pointed by the Prin Ms
Store the results to Md after shift one bit of the Ms. Shifted out bit will
128 MBSHF Ms,Md,L P appear at OTB and the shift in bits comes from INB
129 MBROT Ms,Md.L p SFore the results to Md after rotate one bit of the Ms. Rotated out bit
will appear at OTB.
130 MBCNT Ms.L.D p Calcula.te the total number of bits that are 0 or 1 in Ms, then store the
results into D
[ | NC Positioning Instruction
140 HSPSO Ps,SRWR HSPSO instruction of NC positioning control
141 MPARA Ps,SR P Parameter setting instruction of NC positioning control
142 PSOFF Ps P Stop the pulse output of NC positioning control
143 PSCNV Ps,D P Convert the Ps positions of NC positioning to mm, Inch or Deg
[ | Disable/Enable Control of Interrupt or Peripheral
145 EN LBL P Enable HSC, HST, external INT or peripheral operation
146 DIS LBL P Disable HSC, HST, external INT or peripheral operation
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Chapter 4 Sequential Instructions

The sequential instructions of FBs-PLC shown in this chapter are also listed in section 3.1. Please refer to Chapter 1,
"PLC Ladder diagram and the Coding rules of Mnemonic instruction", for the coding rules in applying those instructions. In
this chapter, we only introduce the applicable operands, ranges and element characteristics, functionality.

l4.1  Valid Operand of Sequential Instructions

Operand X Y M SM S T C TR OPEN SHORT
Ranges| X0 YO MO | M1912 | SO TO Co TRO

Instruction x2|55 Y2|55 M1|91 1 M2|001 89|99 T2|55 02|55 TR|39

ORG O O O O O O O O O

ORG NOT O O O O O O O

ORG TU O O O o O O O

ORG TD O O O o* O O O

LD O O O O O O O O O O

LD NOT O O O O O O O

LD TU O O O o* O O O

LD TD O O O o* O O O

AND O O O O O O O O O

AND NOT O O O O O O O

AND TU O O O o* O O O

AND TD O O O o* O O O

OR O O O O O O O O O

OR NOT O O O O O O O

ORTU O O O o* O O O

ORTD O O O o* O O O

ouT O O o* O O

OUT NOT O O O* O

OUTL O

ANDLD —

ORLD —

TU —

™D —

NOT —

SET O O o* O

RST O O o* O
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3% For the relays marked with a ‘P’ symbol in the special relay table (please refer to section 2.3) is write prohibited. In
addition, TU and TD contacts are not supported for those relays as well. The operands marked with a *** symbol in the
table shown above should exclude those special relays.

|4.2 Element Description\

421 Characteristics of A,B,TU and TD Contacts

ON

X0
@ Input X0 from the input terminal block OFF —
1
X0
@ A contact Element status 4 }7 0 .
X0 ot —
t: scan time
@ B contact Element status H/}* 0
;
X0 _J
@® TU contact Element status Hﬁf 0
1
X0 1
@® TD contact Element status Hﬂf 0

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.

B TU (Transition Up): This is the “Transition Up Contact”. Only a rising edge (0>1) of the referenced signal will turn on
this element for one scan time.

B TD (Transition Down): This is the “Transition Down Contact’. Only a falling edge (1->0) of the referenced signal will
turn on this element for one scan time.

B TU and TD contact will work normally as described above if the change of the status of the valid referenced operands
listed in the “Valid Range of the Operand of Sequential instructions” table are not driven by the function instructions.

Remark: For TU(TD) elements which operand is of relay will turn on after the first time the corresponding relay get
driven from 0 to 1(1 to 0). When the next time the corresponding relay get driven from 1 to 1(0 to 0) the
TD(TU) element will turn OFF. Care should be taken while there is a multiple coil usage situation existed
in the ladder program. This situation can be best illustrated at below. In the waveform we can see YO TU
element only turn on between (®) and (8 time which only the YO TU elements existed between rung 1
and rung 2 can detect the YO rising edge, while other YO TU elements out side these two ladder rungs will
never aware the occurrence of the rising edge. For the relays do not have the multiple coil usage in
ladder program, The ON status of corresponding TU or TD element can be sustained for one scan time,
but for relays which contrary to above, the turn on time will shorter than 1 scan time as illustrated at
below.
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Ladder Diagram Mnemonic code
\XO\ Y(; ORG X 0 - (@
- ouT Y 0--memmmmmmeeeee ®
<Y1> ouT Y 1 ©
ORG X A e @
X1 Y0 OUT Y Q-memmmmemmmeeeee- ®
e —
N times scan N+1 times scan
i Scan Time t i
@ ® © @ @ @ ® © ©® ®
S R B T O R

< <
FS o
=

Y1 i
kil |

[A]: The internal accumulator of PLC

B Besides the TU/TD instructions which can detect the status change of reference operand, FBs-PLC also provides
the instructions to detect the change of node status (power flow). For details please refer the descriptions of FUN4
(DIFU) and FUNS (DIFD) instructions at chapter 7.

4.2.2 OPEN and SHORT Contact

The status of OPEN and SHORT contact are fixed and can’t be changed by any ladder instructions. 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 to select the 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——, ORG X 0
—CKMHCV: R 0 [CUP- LD  SHORT |
LD X 1

UD+{PV: R 10 FUN 7
XLCLR— Cvir 0
PVIR 10
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FUN?7 is the UDCTR function. While rising 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
origin-line to a SHORT contact, therefore FUN7 becomes an Up counter. On the contrary, if the U/D input of FUN7 is
connected with an OPEN contact from the origin-line, the FUN7 becomes a DOWN counter.

X0 7.UDCTR —— ORG X 0
—CKMCV: R 0 [CUP- iLD OPEN |
LD X 1

-U/DqPV: R 10 FUN 7
XLCLR— Cvir 0
PVIR 10

4.2.3 Output Coil and Inverse Output Coil

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 characteristics depicts at below.

X0 YO ORG X 0
H ) ouT Y 0
i OuT NOT Y 1

/)

XOA

YOA

N

vi ]

4.2.4 Retentive Output Coil |

The coil element can be categorized into two types, namely Retentive and Non Retentive. For example, MO~M799 can be
specified as the Retentive coils and M800~M1399 can be specified as the Non Retentive coils. One way to categorize the
relay type is to divide the relays into groups. Though this method is simple but for the most applications the coils needed
to be retentive may be in a random order. FBs-PLC allows user to set the retentive status of coil individually. When input
the program with mnemonics instructions, if put an “L” after the OUT instruction can declare this specific relay as retentive
output. This can be shown in the diagram below.

X0 X0 YO ORG X 0
/L) OR Y o

Y0 AND NOT X 1
ouT L Y o0
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From the above example, if turn the X0 "ON" then "OFF", YO will keep at "ON". When change 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 L YO, YO status will be OFF.

4.2.5 Set Coil and Reset Coil

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

below.
X0 P ORG X 0
ENtSET [ v o) SET P Y 0
X1 P
RST P Y 0

| 4.3 Node Operation Instructions |

A node is the connection between elements in a ladder diagram consisting of sequential instruction elements (please
refer to Section 1.2). There are four instructions dedicated for node status operation in FBs-PLC. The two instructions,
“OUT TR” and “LD TR”, have been discussed in Section 1.6 of this manual. Using the diagram below, the three node
operation instructions NOT, TU and TD, are illustrated.

ORG X 0
AND X
Node(B) NOT
X0 X vyo  OuT TR 0
— 1A SO )T
vyi  ouT Y
Node(® o] ) LD TR
D
ouT Y 1
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\
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Chapter 5 Descriptions of Function Instructions

|5.1 The Format of Function Instructions\

In this chapter we will introduce the function instructions of FBs-PLC in details. All the explanations for each function will
be divided into four parts including input control, instruction number/name, operand and function output. If use the FP-07
to input the mnemonic instruction, except for the T, C, SET, RST and SFC instructions that can be entered directly by
pressing a single key stroke on FP-07, other function instructions must be entered by key in the instruction number rather
than the instruction name. An example is shown in below.

Ladder Diagram FP-07 Mnemonic code

Example 1: Single input instruction

o . | {15 oy G FO0 FUN 15
peration control —EN-(+1) | R 0 CY —Carry(FOO) R 0
Example 2: Multiple input instruction
- 7.UDCTR—
Clock—CK™~CV: R 0 +CUP—Count-Up(FOO0) FUN 7
R 0
Up/Down count—U/D{ PV : 10 10

Clear control —CLR{

Remark : The words inside the hollow box in mnemonic code field are the prompting message from FP-07 such as ,
, and and are not entered by the user.

|5.1 1 Input Control‘

Except for the seven function instructions that do not have input control, the number of the input control of other FBs-PLC
function instructions can be ranged from one to four. Execution of the instructions and operations is dependent on the
input control signal or the combinations of the several input control signals. The ladder programming software for FACON
PLC - Winprollader can help user to complete the complex design and document works. In the ladder program window we
can see all the function instructions were displayed by blocks surrounded with abbreviated words for ease of
comprehension, include inputs, outs, function name, and parameter names. As shown in example 2 above, the first input
mark "CK 1" indicates when the "CK 1" input changes from 0 to 1 (rising edge) the counter will be increased or
decreased by 1 (depending on the "U/D" status). The second input mark "U/D" with a status of 1 represents the word
above slash ("U") and the status 0 represents the word under slash ("D"), that is second input "U/D" states =1, the counter
will be increased by 1 when "CK 1 " input from 0 to 1, and when "U/D"=0, the counter will be decreased by 1. The third
input mark "CLR" indicates when this input is 1, the counter will be cleared to 0. Chapter 8~9 give the descriptions of input
control of each function instruction.

Remark: There are total of seven instructions whose input control should be directly connected to the origin-line
those are MCE, SKPE, LBL, RTS, RTI, FOR, and NEXT. Please refer to chapter 6 and 7 for more
detailed explanations.
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All input controls of the function instructions should be connected by the corresponding elements, otherwise a syntax
error will occur. As shown in example 3 below, the function instruction FUN7 has three inputs and three elements before
FUN7. ORG X0, LD X1 and LD X2 corresponds to the first input CK 1 , second input U/D and third input CLR.

Example 3:
Ladder Diagram FP-07 Mnemonic code
X0 7.UDCTR — ORG %0
™M CV: 0 CUP-— FUNY need three
— —cK R LD X1 elements because
X1 LD X2 it has three inputs
1PV:
+— [—U/D 10 FUN 7
X2 R 0

5.1.2 Instruction Number and Derivative Instructions

As mentioned before, except for the nine instructions that can be entered using the dedicated keys on the keyboard, other
function instructions must be entered using the "instruction number”. Follow the instruction number there are postfixes D,
P, DP can be added which can derive three additional function instructions.

D: Indicates a Double Word (32-bit). The 16-bit word is the basic unit of the registers in FBs-PLC. The data length of R, T
and C (except C200~C255) registers are 16-bit. If a register with 32-bit data length is required, then it is necessary to
combine two consecutive 16-bit registers together such as R1-R0, R3-R2 etc. and those registers are represented by
prefix a D letter before register name such as DRO represents R1-R0 and DR2 represents R3-R2. If you enter DRO or
DWY8 in the monitor mode of FP-07, then a 32-bit long value (R1-R0 or WY24-WY8) will be displayed.

B31 B16 B15 BO
DRO =R1-R0 | R1 | RO
| t t
High Word register Low Word register
/A
B31 B16 B15 BO
DWY8 =WY24-WY8 WY24 WY8
. =Y39~Y8 ? ?
High Word register Low Word register

A
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Remark: In order to differentiate between 16-bit and 32-bit instructions while using the ladder diagram and
mnemonic code, we add the postfix letter D after the "Instruction number" to represent 32-bit instructions
and the size of their operand are 32-bit as shown in example 4 on P.6-6. The instruction FUN 11D has a
postfix letter D, therefore the source and destination operands need to prefix a letter D as well, such as
the augend Sa : RO is actually Sa=DR0=R1-R0 and Sb=DR2=R3-R2. Please also pay special attention to
the length of the other operands except source and destination are only one word whether 16-bit or 32-bit
instructions are used.

P: indicates the pulse mode instruction. The instruction will be executed when the status of input control changes from 0
to1 (rising edge). As shown in example 1, if a postfix letter P is added to the instruction (FUN 15P), the instruction FUN
15P will only be executed when the status of input control signal changes from 0 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. The pulse input is indicated by a symbol " 1", such as CK1,EN 1, TG} etc.. In
this operation manual, an example of the operation statement of a function instruction is shown below.

@ When the operation control “EN” =1 or “EN }” (ﬁ instruction ) from 0—1, ---------

The first one indicates the execution requirement for non-P instruction (level mode) and the second one indicates the
execution requirement for P instruction (pulse mode). The following waveform shows the result (R0) of FUN15 and
FUN15P under the same input condition.

tiSthescantimeg—t‘t‘t‘t‘t‘t‘t‘t‘t‘t‘

Input control @ 4 \—,—‘—

Executes the FUN15P @ H H

(RO initialis 0) | = goo1H OOOtH
Executes the FUN15 ©) H H H H H H
(ROinitialis 0) | — 0001H 0002H 0003H 0004H 0005H  0006H

DP: Indicates the instruction is a 32-bit instruction operating with pulse mode.

Remark: P instruction is much more time saving than level instruction in program scanning, So user should use P

instruction as much as possible.

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 with the execution of the instruction. The destination (D) operand is used to store the result of operation and its
data may be changed after the execution of the instruction. The following table illustrates the names and functions of
FACON PLC function instruction's operands and types of contacts, coils, or registers that can be used as an operand.
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B The names and functions of the major operands:

Abbreviation Name Descriptions

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

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

L Length Indicates the data size or the length of the table, usually are constants.

A constant most often used as numbers and times. If there are more than one

N Number . . o
constant, each constant will be identified by the footnotes such as Na, Nb, Ns etc..
Used to point to a specific a block of data or a specific data or register in a table.
Pr Pointer Generally the Pr value can be varied, therefore cannot be constant or input register.
(R3840~R3847)
cv Current value Used in T and C instruction to store the current value of T or C
PV Set value Used in T and C instructions for reference and comparison
A combination of a set of consecutive registers forms a table. The basic operation
T Table units are word and double word. If there is more than one table, each table will be
identified by footnotes such as Ta, Tb, Ts and Td etc..
A combination of a set of consecutive registers forms a matrix. The basic operation
M Matrix unit is bit. If there is more than one matrix, each matrix will be identified by footnotes

such as Ma, Mb, Ms and Md etc..

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 Queue etc.. Please refer to the instruction descriptions for more
details.

B The types of the operand and their range: The types of operand for the function instructions are discrete, register
and constant.

a) Discrete operand :

There are total five function instructions that reference the discrete operand, namely SET, RST, DIFU, DIFD
and TOGG. Those five instructions can only be used for operations of YA A /A (external output), MAAAA
(internal and special) and SAA/\(step) relays. The table shown below indicates the operands and ranges of
the five function instructions.

Range] Y | M | SM | S | symbol "O" indicates the D (Destination operand) can use this type of
Ope® Y‘O N:O M1?12 slo coils as operands. The ™" sign above the "O" shown in SM column
rand Y255 |[M1911|M2001| S999 | indicates that should exclude the write prohibited relays as operands.

D O O | O | O | Please refer to page 2-3 for introduction of the special relays.

b) Register operand :

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, D, T, C. The other is derivative
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:
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Range| WX | WY WM WS |TMR|CTR| HR | IR | OR | SR |[ROR| DR K XR

WX0 | WYO WMO WSO0 TO Co RO |[R3840|R3904|R3968|R5000| DO
Ope- | | | | | | | | | | \ \

rand \|Wx240|WY240| WM1896 |WS984| T255 | C255 |R3839|R3903|R3967 |R4167|R8071|D4095| *+/- number
S o | O ©) O10]10]10]10]10]10 1010 ©)
D ©) O O 101010 O 1010 O

16/32-bit | V-2Z

The "O" symbol in the table indicates can apply this kind of data as operand. The "O*" symbol 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 2-8 for introduction of the special register.

When R5000~R8071 are not set to be read only registers, can used as normal registers (read, and write)

Remark 1: The registers with a prefix W, such as WX, WY, WM and WS are formed by 16 bits. For example, WX0
means the register is formed by X0(bit 0)~X15(bit 15). WY144 means the register is formed by Y 144(bit
0)~Y159(bit 15). Please note that the discrete number must be the multiple of 8 such as 0, 8, 16, 24....

Remark 2: The last register (Word) in a table can not be represented as a 32-bit operand in the function because 2
Words are required for a 32-bit operand.

Remark 3: TMR (TO~T255) and CTR ( CO~C255) are the registers of timers and counters respectively. Although
they can be used as general registers, they also complicate the systems and make debugging more
difficult. Therefore you should avoid writing anything into the TMR or CTR registers.

Remark 4: T0O~T255 and CO~C199 are 16-bit register. But C200~C255 are 32-bit register, therefore can’t be
used as 16-bit operands.

Remark 5: Apart from being directly appointed by register's number (address) as the foregoing discussions, the
register's operand in the range of RO~R8071 can be combined with pointer register V ~ Z or PO~P9 to
make indirect addressing. Please refer to the example in the next section (Section 5.2) for the
description of using pointer register (XR) to make indirect addressing.

c) Constant operands :

The range of 16-bit constant is between -32768~32767. The range of 32-bit constant is between
-2147483648~2147483647. The constant for several function instructions can only be a positive constant. The
range of 16-bit and 32-bit constants are listed in the table shown below.

Classification Range
16-bit signed number -32768~32767
16-bit un-signed number 0~32767
32-bit signed number -2147483648~2147483647
32-bit un-signed number 0~2147483647

-32768~32767 or

16/32-bit signed number
-2147483648~2147483647

0~32767 or

16/32-bit un-signed number
0~2147483647

It is possible that the length and size of a specific operand, such as L, bit size, N etc.., are different, and the
differences are all directly marked at the operand column. Please refer to the explanations of function
instructions.
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5.1.4 Functions Output (FO)|

The “Function Output” (FO) is used to indicate the operation result 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 maximum number of function outputs is 4
and those are denoted as FOO, FO1, FO2, FO3 respectively. The FO status must be taken out by FO instruction (there is
a FO special key on FP-07 program writing device). The unused FO may be left without connecting to any elements, such
as FO1 (CY) shown in Example 4 below.

Example 4 :
Ladder Diagram Mnemonic Codes

ORG X 0

X0 11D.(+) Y0 FUN 11D
+—{ —EN{Sa: R 0 [D=0—— | R 0
Sb: R 2 R 2
_yssiD: R 4 [ CY- R 4

Y1 FO 0

-BR——{ | ouT Y
FO 2

ouT Y

When M1919=0, the FO status will only be updated if the instruction is executed. It will keep the same status until
a new FO status is generated after the instruction is executed again (memory keeping).

When M1919=1, the FO status will be reset to 0 (no memory keeping) if the instruction is not executed.

5.2 Use Index Register(XR) for Indirect Addressing|

In the FBs-PLC function instructions, there are some operands that can be combined with pointer register (V ~ Z ~ PO~P9)
to make indirect addressing (will be shown in the operand table if it applicable). However, only the registers in the range
RO~R8071 can be combined with an pointer register to perform indirect addressing (other operands such as discrete,
constant and DO~D3071 cannot be used for indirect addressing).

There are twelve pointer registers XR (V ~ Z ~ PO~P9). The V register in fact is the R4164 of special registers (R3840~
R4167) , the Z register is the R4165 and the PO~P9 register is the (D4080~D4089). The 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
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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 the FBs-PLC function instructions, a powerful and highly efficient control application can be
achieved by using very 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.

[Index Register(P0~P9) Introduction |

In indirect addressing application, Rxxxx register can combine V ~ Z & PO~P9 for index addressing; Dxxxx register can't
combine V ~ Z for index addressing, but PO~P9 are allowed.

When V - Z index register being combined with the Rxxxx register,

for example, RO with V ~ Z, the instruction format is ROV(where V=100, it means R100) or ROZ(where Z=500, it means
R500); when PO~P9 index register being combined with the Rxxxx register, the instruction format is RPn (n=0~9) or
RPmPn (m,n=0~9), for example RP5 (where P5=100, it means R100) or RPOP1(where PO= 100, P1=50, it means150).

When PO~P9 index register being combined with the Dxxxx register, the instruction format is DPn (n=0~9) or DPmPn
(m,n=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 PO~P9 index register, for example P2=20, P3=30, when Rxxxx or Dxxxx register combines both

index register, RP2P3 will point to R50, DP2P3 will point to D50, it means the summation of both index register for indirect
addressing.

M1924 — 08.MOV — 1. Index register P2=100 while power up or first run.
+—| —EN{ S: 100
D: P2 2. When X23 changes from 0>1, FUN103 will perform the
table movement, the source starts from R100 (P2=100),
the destination starts from R2000, the amount is 4.
X23 —103.BT_M— Coping the content of R100~R103 for R2000~R2003 at
»—{ F—ENT Ts: RP3 first execution, coping the content of R104~R107 for
Td: R2000 R2000~R2003 at second execution...
L : 4
3. Increasing the P2 index register by 4 to point to next 4
X23 ——11P.(+)——
| [—ENT Sa: 4 [D=0-
Sb: P2
-usy D P2 Lcy-

FBR -
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| Indirect addressing program example |

Ladder Diagram Mnemonic Codes
103BT M— ORG SHORT
EN-Ts: R100 V FUN 103
Td : R2000 R100V
L: 4 R2000
4

(V=0)

(V=4)

(V=396) Resident 100

resident Pointer Register
data base in PLC V Re5|dent 2
R100 Name | 4 Sensor
Station
fecienq | R10T| Tel.No. |
R102 | Car plate No.
R103 | Parking No.
R104 Name ||
Resident 2 R105 Tel. No.
R106 | Car plate No.
R107 | Parking No. Temporary
! ! Display Monitor
i . i Storage Area x x Community Resident
. R2000 Name Parking System
N R2001 Tel. No. Name: (R2000)
Name R2002 | Car plate No. Tel. No. (R2001)
Tel. No. R2003 | Parking No. Car plate No.  (R2002)
Car plate No. Parking No.  (R2003)
Rnnn | Parking No.

Suppose that there are 100 resident parking spaces available in a parking management system for

community residents. Each resident has a set of basic information including name, telephone number,
number plate and parking number, that occupy four consecutive PLC registers as shown in the above
diagram. A total of 400 registers (R100~R499) are occupied. Each resident is given a card with a unique
card number (the number is O for resident 1, 4 for resident 2 etc.. ) for the sensing pass of the main
entrance and parking lot. The card number will be sensed by the PLC and stored into the pointer register
“V”. The attendant’s monitor (LCD or CRT) will only display the data grasped by R2001~R2003 in the
PLC. For example, the card of residence 2 with the card number 4 is sensed, then the register V=4 and
the PLC will immediately move the data in R104~R107 to the temporary display storage area (R2000~
R2003). Hence, the attendant’s monitor can display the data of residence 2 as soon as its card is sensed.
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A Warning

1. Although using pointer register for indirect addressing application is powerful and flexible, but

changing the V and Z values freely and carelessly may cause great damages with erroneous
writing to the normal data areas. The user should take special caution during operation.

2. In the data register range that can be used for indirect addressing application (RO~R8071), the
328 registers R3840~R4167 (i.e. IR, OR and SR) are important registers reserved for system or
I/O usage. Writing at-will to these registers may cause system or I/O errors and may result in a
major disaster. Due to the fact that users may not easily detect or control the flexible register
address changes made by the V and Z values, FBs-PLC will automatically check if the
destination address is in the R3840~R4067 range. If it is, the write operation will not be executed
and the M1969 flag “lllegal write of Indirect addressing” will be set as 1. In case it is necessary to
write to the registers R3840~R4067, please use the direct addressing.

|5.3 Numbering System|

|5.3.1 Binary Code and Related Terminologies

Binary is the basic numbering system of digital computer. Since the PLC operates with discrete ON/OFF values, it is
natural to use binary codes. The following terminologies should be fully understood before go to further topic of
numbering system.

@ Bit: (Abbreviated as B, such as B0, B1, and so on) It is the most basic unit of binary value. The status of bit is either
“1” or “0”.

@ Nibble: (Abbreviated as NB, such as NBO, NB1, and so on) It is formed by four consecutive bits (e.g. B3~B0) and
can be used to represent a decimal number 0~9 or a hexadecimal number 0~F.

@ Byte: (Abbreviated as BY, such as BY0, BY1, and so on) It is formed by two consecutive nibbles (or 8 bits, such as
B7~B0) and can be used to represent a 2-digit hexadecimal number 00~FF.

@ Word: (Abbreviated as W, such as WO, W1, and so on) It is formed by two consecutive bytes (or 16 bits, such as B15
~B0) and can be used to represent a 4-digit hexadecimal number 0000 ~FFFF.

@ Double Word: (Abbreviated as DW, such as DWO0, DW1, and so on) It is formed by two consecutive words (or 32 bits,
such as B31~B0) and can be used to represent an 8-digit hexadecimal number 00000000~ FFFFFFFF.

DW «—Double Word

WiA1 e —Word

BY3 BY2 BY1 BYO —Byte

NB7 NB6 NB5 NB4 NB3 NB2 NB1 NBO «—Nibble

|B31‘BSO|B29‘828|BZ7‘826‘825|824‘BZ3|BZZ‘B21|BZO|B19‘B18|B17‘B16|B15‘B14‘B13|B12‘B11|B10‘ B9 | B8 | B7 ‘ B6 | B5 ‘ B4 | B3 ‘ B2 ‘ B1 | BO ‘<—Bit

@ Floating Point Number: It is also formed by two consecutive words. The Floating Point Number can expressed the
maximum range is *(1 .8*10'38~3.4*1038). For the details, Please refer to section 5.3.6 for explanation.
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5.3.2 The Coding of Numeric Numbers for FBs-PLC

FBs-PLC use the binary numbering system for its internal operations that is the data of external BCD inputs must be
converted to binary number before the PLC can process. As we know the binary code is very difficult to read and input to
the PLC for human, therefore FP-07 and WinProladder use the decimal unit or hexadecimal unit to input or to display the
data. But in reality, all the operations taking place in the PLC are performed with binary code.

Remark: If you input or display the data without going through the FP-07 or WinProladder (For instance, input data
into or take out data from PLC through the 1/0O terminals using thumb wheel switch or seven segment
display), then you have to use the Ladder program to perform the Decimal to Binary conversion. This
enables you to input and display data without using the FP-07 and WinProladder. Please refer to
FUN20(BIN—BCD) and FUN21(BCD—BIN).

5.3.3 Range of Numeric Value

As we have mentioned before that FBs-PLC uses binary numbers for its internal operations. 16-bit,32-bit and
Floating Point Number are three different numeric data of FBs-PLC. The ranges of the three numeric values are shown
below.

16-bit —32768~32767
32-bit —2147483648~2147483647
Floating point number (1 .8*10'38~3.4*1038)

5.3.4 Representation of Numeric Value |(Beginners can skip this section)

The representation and specification of 16-bit and 32-bit numeric values are provided below to enable the user to further
understand the numeric value operation for more complicated applications.

The most significant bits MSB of 16-bits and 32-bits (B15 for 16-bit and B31 for 32-bit) are used to identify positive and
negative numbers (0: positive and 1: negative). The remaining bits (B14~B0 or B30~B0) represent the magnitude of the
number. The following example uses 16-bit for further explanations. Please note that everything also applies to 32-bit
numbers and the only difference is the length.

0: Positive Number

g AN © © <
8880883890 a-
12345 = |o]o|1]1]0]o]oo]o]o[1]1]1]o0]0]1] = 3039H
(Decimal) B15 BO (Hexadecimal)

8192+4096+32+16+8+1=12345

In the above example, regardless of its size (16-bit or 32-bit), and starting with the least significant bit LSB (B0). BO is 1,
B1is 2, B2 is 4, B3 is 8, and so on. The number represented by the neighboring left bit will double its value (1, 2, 4, 8, 16,
and so on) and the value is the sum of the numbers represented by the bits that are equal to 1.



5.3.5 Representation of Negative Number|(Beginners should skip this section)

As prior discussion, when the MSB is 1, the number will be a negative number. The FBs-PLC negative numbers are
represented by 2'S Complement, i.e. to invert all the bits (B15~B0 or B31~B0) of its equivalent positive number (The
so-called 1'S Complement is to change the bits equal 1 to 0 and the bits equal 0 to 1) then add 1. In the above example,
the positive number is 12345. The calculation of its 2’S Complement (i.e. —12345) is described below:

12345 = [o]o|1]1]o|o]o]o]o]o]1][1]1]0]0]1] &  3039H
1'S
= |1]1|o|o|1|1[1]|1[1]|1]o|o]o|1]1|0| &  CFC6H
Complement
of 12345
+ 1

2's Complement = [1[1]0]o]1]1][1]1]1]1]o]o]o]1]1]1] ®  cFcH
of 12345
(—12345)

5.3.6  Representation of Floating Point Number ‘(Beginners should skip this section)

The format of floating point number of Fatek-PLC follows the |IEEE-754 standard, which use a double word for storage
and can be expressed as follow:

floating point number = sign + Exponent + Mantissa

Sign Exponent Mantissa
b22 b30 ~ b23 b22 ~ bO
1 bit 8 bits 23 bits

32 bits

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

A The exponent is denoted as 8-bit excess 127.

A The mantissa is 23-bit 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 represented.

@ The Conversion rule of Integer to floating is :

N= (-1 2870 (1) 0<E<255
For example :
(1).1=(-1 )0*2(01111111)*(1.000 ......... 0)

The sign is represented by 0, the exponent's code in excess 127 is 127 = 01111111, 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) = O[T 11 1] 1[1]1]0[0]0[0] 0eeeeceeceececes ololo
ejleflelejefele MMM MmM{m Me-+---- mlmlm
= 3F800000H



(2). 0.5=(-1)0*2(OMMM0)« (4 000+ v 0)
The sign is represented by 0, the exponent's code in excess 127 is 126 - 127 = 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 :

Code(0.5)=00111111000000 --------------- of(ofoO
sjejel|elefelelejlemMmMmMMM M M-+---- m|imfim
= 3F000000H

(3).-500.125 = (-1 )" * 2100007« (4 11110100001000000000000)

The sign is represented by 0, the exponent's code in excess 127 is 135 - 127 = 10000111, and the
significant bit is 1, resulting in the mantissa is 11110100001000000000000. The simple precision IEEE
754 representation of -500.125, is thus :

111(0(0f(O0fOf1|1|1]1]1{1]1{0|1({0|0|0|0|1{0]|0|0]|00--- 0|0
slele|le|e|e|e|e|le|[m|m|m|m mfmfm|m| m| m mfm m| mmm-::.--- m|m

Code( -500.125 ) =

= C3FA1000H

| 5.4 Overflow and Underflow of Increment (+1) or Decrement (-1) ‘(Beginners should skip this section)

The maximum positive value that can be represented by 16-bit and 32-bit operands are 32767 and 2147483647,
respectively. While the minimum negative values that can be represented by 16-bit and 32-bit operands are —32768
and —2147483648, respectively. When increase or decrease an operand (e.g. when Up/Down Count of a counter or the
register value is +1 or —1), and the result exceeds the value of the positive limit of the operand, then “Overflow” (OVF)
occurs. This will cause the value to cycle to its negative limit (e.g. add 1 to the 16-bit positive limit 32767 will change it
to —32768). If the result is smaller than the negative limit of the operand, then “Underflow” (UDF) occurs. This will cause
the value to cycle to its positive limit (e.g. deducting 1 from the negative limit —32768 will change it to 32767) as shown in
the table below. The flag output of overflow or underflow exists in the FO of FBs-PLC and can be used in cascaded
instructions to obtain over 16-bit or 32-bit operation results.



Increase
(Decrease)
Result 16-bit Operand 32-bit Operand
Overflow/
Underflow
( —32767 ( —2147483646
( —32768 ( —2147483647
Increase OVF=1 ( 32767 OVF=1 ( —2147483648
( 32766 ( 2147483647
32765 2147483646
( —32767 ( —2147483647
( —32768 ( —2147483648
Decrease UDF=1 ( 32767 UDF=1 ( 2147483647
( 32766 ( 2147483646
32765 2147483645

5.5 Carry and Borrow in Addition/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 flag is different 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 (subtract) and of sum (difference) are the same (either 16-bit or 32-bit), the result of addition
(subtraction) may cause the value of sum (difference) to exceed 16-bit or 32-bit. Therefore, it is necessary to use
carry/borrow flag to be in coordination with the sum (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 exceeds the negative limit (—32768 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 of FBs-PLC addition/subtraction instruction has both carry and borrow flag
outputs for obtaining the actual result.

MSB LSB
} J
| 16-bit 32-bit | To Be Added (Subtracted) Operand
+(-) | 16-bit 32-bit | Addition (Subtraction) Operand
Carry/Borrow ‘ 16-bit or 32-bit | Sum (Difference) Operand




While all FBs-PLC numerical operations use 2'S Complement, the representation of the negative value of the sum
(difference) obtained from addition (subtraction) is different from the usual negative number representation. When the
operation result is a negative value, 0 can never appear in the MSB of the sum (difference) operand. The carry flag
represents the positive value 32768 (2147483648) and the borrow flag represents the negative value —32768
(—2147483648).

Negative Value Positive Value
(MSB=1) (MSB=0)
0 Flag
=1
VR 2
s —=2> -1, 32768 > «~ »=-2>--1-0-1-2> » 32767 >0 15 -
MMSSMS) (2147483641)/‘
Borrow Flag=1 Carry Flag=1

T MSB T LSB T
\ |
C=1 B=0 Z=0 000000O0OOOOO OO OO0 1 32769
C=1 B=0 Z=0 00000O0O0OOOOOOGOTO OO, 32768
C=0 B=0 Zz=0 011111111111 111 1 32767 o
C=0 B=0 Zz=0 011111111111 111°0 32766 &
C=0 B=0 Z=0 011111111111 110 1 32765 &
&
C=0 B=0 Zz=0 000000O0O0OO0OOOO OO0 2
C=0 B=0 Zz=0 000000O0O0OOOO OO OO0 1 1
C=0 B=0 Zz=1 00000O0O0OOOOOGOTOTO OO, 0
C=0 B=0 Zz=0 1717111111111 11111 1
C=0 B=0 Zz=0 1717111111111 11110 -2
C=0 B=0 Zz=0 10000000000000O0 10 ——— -32766 &
C=0 B=0 Z=0 1000000000000O0GO01 ——— -32767 2
C=0 B=0 Zz=0 100000000000 00O0O0O —— -32768 <
Cc=0 B=1 Zz=0 111111111111111137—32769%
C=0 B=1 Zz=0 1111111111111 110 ——— —32770
| | | ‘

C = Carry B = Borrow Z = Zero



Chapter 6 Basic Function Instruction

T e, 6-2
C el 6-5
SET oot 6-8
RST oo, 6-10

01 MC  eeeeeeee e, 6-12
1D MCE oo 6-14
21 SKP e, 6-15
31 SKPE v, 6-17
A DIFU oo, 6-18
51 DIFD  coveeeeeeeeeee e, 6-19
61 BSHFE  oveeeeeeeeeee e, 6-20
70 UDCTR coveeeeoe oo, 6-21
81 MOV oo, 6-23
91 MOV, oo, 6-24

101 TOGG veeeeeee e, 6-25

110 (F) oo, 6-26

120 (=) e, 6-27

137 () e, 6-28

T4 () oo, 6-30

150 (1) oo, 6-32

160 (1) oo, 6-33

170 CMP e, 6-34

18 1 AND oo, 6-35

191 OR oo, 6-36

20 0 SBCD e 6-37

210 SBIN oot 6-38
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Basic Function Instruction

TIMER T
Symbol
Operand
Ladder symbol
B Tn: Timer Number.
Time controI—EN~|7Tn PV [FTUP—Time -UP(FOO0) PV: Preset value of the timer.
TB: Time Base (0.01S, 0.1S, 1S)
Range WX | WY WM WS | TMR |CTR| HR IR OR SR | ROR| DR K
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904 |R3968|R5000| DO 0
Ope- \ \ \ \ \ | \ \ | \ \ | |
rand WX240 |WY240 | WM1896 | WS984 | T255 | C255 |R3839 |R3903 | R3967 | R4167 | R8071|D4095 | 32767
Tn O
PV O O O O O O 1 0 O O O @) O O
@ The total number of timers is 256 (TO~T255) with three different time bases, 0.01S, 0.1S and 1S.The

default number and allocation of timers is shown as below (Can be adjusted according to user’s actual
requirements by the “Configuration” function):

TO~T49 : 0.01S timer (default as 0.00~327.67S) -

T50~T199 : 0.1S timer (default as 0.0~3276.7S) -

T200~T255 : 1S timer (default as 0~32767S) -

FBs-PLC programming tool will lookup the timer's time base automatically according to the “Memory
Configuration” after the timer number is keyed in. Timer’s time = Time base x Preset value. In the example
1 below, the time base TO = 0.01S and the PV value = 1000, therefore the TO timer’s time = 0.01S x 1000 =
10.00S.

If PV is a register, then Timer's time = Time base x register content. Therefore, you only need to change
the register content to change the timer’s time. Please refer to Example 2.

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

Description

When the time control “EN” is 1, the timer will start timing (the current value will accumulate from 0) until
“Time Up” (i.e. CV=PV), then the Tn contact and TUP (FOO) will change to 1. As long as the timer control
“EN” input is kept as 1, even the CV of Tn has reached or exceeded the PV, the CV of the timer will
continue accumulating (with M1957 = 0) until it reaches the maximum limit (32767). The Tn contact status
and flag will remain as 1 when CV =PV, unless the “EN” input is 0. When “EN” input is 0, the CV of Tn will
be reset to 0 immediately and the Tn contact and “Time Up” flag TUP will also change to 0 (please refer to
the diagram @ below).

If the FBs-PLC OS version is higher than V3.0 (inclusive), the M1957 can be set to 1 so the CV will not
accumulate further after “Time Up” and stops at the PV value. The default value of the M1957 is O,
therefore the status of M1957 can be set before executing any timer instruction in the program to
individually set the timer CV to continue accumulating or stop at the PV after “Time Up” (please refer to the
diagram @ below).
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Basic Function Instruction

T TIMER T
Example 1 Constant preset value
Ladder diagram Key operations Mnemonic code
X1 01S YO @ m m m ORG X 1
e [ o e o (2 o0
EET M1957 N NN B
X1 018 FO 0
}7 EN TUP* ouT N. ENT ouT Y 0
ORG SHORT
G L[ (s )7 =] | sET M 1957
An example of taking L) L) (2 (o) ORG X 1
“Time-Up” signal directly T1 1000
from FOO. - - = =
o) 27] (27) (24 7]
X1 A
F—————327.678 ———~
~—10.0S—
T0 1000
M1957=0 T0
(Defaulted) Y0or 1
- i 1000 - v
@ (CV)—
M1957=1 T
Time Start ~ Time-Up
Example 2 Variable PV

The preset value (PV) shown in example 1 is a constant which is equal to 1000. This value is fixed and can not

be changed once programmed. In many circumstances, the preset time of the timers needs to be varied while

PLC running. In order to change the preset time of a timer, can first use a register as the PV operand (R or WX,

WY...) and then the preset time can be varied by changing the register content. As shown in this example, if set
RO to100, then T becomes a 10S Timer, and hence if set RO to 200, then T becomes a 20S Timer.
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Basic Function Instruction

TIMER

Ladder diagram

Key operations

Mnemonic code

Xt s FEEE oRe X 1
EF | msieE e mme o
| )
)20l Jore T 0
A example of applving L] (2 (e oUT Y o
the “time-up” status by
using the T50 contact.
X1 ] |

1500 | o

(current value)

® When R0=100> YO

@ When R0=200> YO

Time Start

("EN" input must be at 1) immediately after the PLC finishes its first scan because "Time-Up" has

200

10.0S

20.0S

09| 1
|
n

f !
® Time-Up

occurred. (TUP) stays at 1 until "EN" input changes to 0.

f
@ Time-Up

Remark: If the preset value of the timer is equal to 0, then the timer's contact status and FOO (TUP) become 1

6-4




Basic Function Instruction

c COUNTER c
(16-Bit: C0O~C199 » 32-Bit: C200~C255)
Symbol
Operand
Ladder symbol
Cn: The Counter number
— CKM| LcuP— -UP(F
Clock — CKT™ Cn CuU Count-UP(FOO0) PV: Preset value
PV
Clear control — CLR
Range| WX WY WM WS [TMR|CTR| HR IR OR SR |ROR | DR K
WX0 | WYO | WMO | WSO | TOo | Co RO |R3840 | R3904 | R3968 | R5000| DO 0
Ope- | \ | | \ \ | | \ | | \ \
rand WX240 | WY240 [WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | 2147483647
Cn O
PV O O O O O |1 O O O O O O O O

@ There are total 200 16-Bit counters (C0~C199). The range of preset value is between 0~32767. C0O~C139
are Retentive Counters and the CV value will be retained when the PLC turns on or RUN again after a
power failure or a PLC STOP. For Non Retentive Counters, if a power failure or PLC STOP occurs, the CV
value will be reset to 0 when the PLC turns on or RUN again.

@® There are total 56 32-Bit counters (C200~C255). The range of the preset value is between 0~2147483647.
C200~C239 are Retentive Counters and C240~C255 are Non Retentive Counters.

[ ) The default number and assignment of the counters are shown below, if necessary can use the
"CONFIGURATION" function to change the settings.

@ Toinsure the proper counting, the 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
high-speed soft’/hardware counter.

Description

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

@® When "CLR" is at 0, the counter is allowed to count up. The Counter counts up every time the clock "CK 1"
changes from 0 to 1 (adds 1 to the CV) until the cumulative current value is equal to or greater than the
preset value (CV>=PV), the counter "Count-Up" and the contact status of the counter Cn and FOO (CUP)
changes to 1. If the input status of clock continues to change, even the cumulative current value is equal
and greater than the preset value, the CV value will still accumulate until it reaches the up limit at 32767 or
2147483647. The contact Cn and FOO (CUP) stay at 1 as long as CV>=PV unless the "CLR" input is set to
1. (please refer the diagram @ below) -

@ If the FBs-PLC OS version is higher than V3.0 (inclusive), the M1973 can set to 1 so the CV will not
accumulate further after “Count Up” and stops at the PV. M1973 default value is 0, therefore the status of
M1973 can be set before executing any counter instruction in the program to individually set the counter
CV to continue accumulating or stops at the PV after “Count Up” (please refer to the diagram @ below).
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Basic Function Instruction

c COUNTER c
(16-Bit: C0~C199, 32-bit: C200~C255)
Example 1 16-Bit Fixed Counter
Ladder diagram Key operations Mnemonic code
ORG  SHORT
WL IR ]| st e
Y1 0 T .
P e A 1 N N [ B ORG X 0
e [0 2 (=) L X
© °
v o our Y 1
IR =W ne e | 3 [ [ e
1 Oy _ . . SET M 1973
EVERON= |,
, CHIESENIE o X 1
An example of applying - = =
the “Count-Up” status by H Wb “ H X H H H H N ” 2 5
using FOOQ directly. F

X1

32747

o

N

0
@ c1 —° _
M1973=0 5 tines 32767 times
(Defaulted) Y1
3 4 >
2
C2 1
0 0
@ V) [ o
M1973=1 c2 %
—
Count Start Count-Up
Example 2 32-Bit counter with variable preset value

Like a timer, if the PV of a counter is changed to a register (such as R, D, and so on), the counter will use the

register contents as the counting PV. Therefore, only need to change the register contents to change the PV of

the counter while PLC is running. Below is an example of a 32-bit counter that uses the data register RO as the
PV (in fact it is the 32-bit PV formed by R1 and RO0).

6-6




Basic Function Instruction

c (16-Bit: CO~C1C§)l,-J§2T-E|i:t{: C200~C255) c

Ladder diagram Key operations Mnemonic code

ol Jare & ORG X 0

am " (=109 2 (= L X
ozt w [SIRIEEE | o

| () R 0

[ (2T (2 () (=] | ORE ¢ 20

Lot L) 2] (=] o v T

An example of applying
the “time-up” status by
using the C200 contact.

C200 0
(R1=0)

4 times

® When R0=4c"> Y1

9 times

@ When R0=9—> Y1

1

Count Start

Count-Up

Count-Up

Remark: If the preset value of the counter is 0 and "CLR" input also at 0, then the Cn contact status and FOO

(CUP) becomes 1 immediately after the PLC finishes its first scan because the "Count-Up" has occurred.

It will stay at 1 regardless how the CV value varies until "CLR" input changes to 1.
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Basic Function Instruction

SETM[E

SET

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

SETM[E

Symbol

Ladder symbol

Operand

DP D: destination to be set
Set control — ENT- SET D (the number of a coil or a register)
Range| Y M SM S wy [ WM WS |TMR|CTR| HR | OR | SR |[ROR| DR
9 YO | MO |M1912| SO | WYO | WMO | WSO | TO | CO | RO [R3904|R3968(R5000| DO
pe- L \ | | \ | | \ | | | | \
rand Y255 [M1911| M2001 | S999 |WY240| WM1896| WS984 | T255 | C255 |R3839|R3967 |R4167|R8071|D4095
D Ol O |0 | O] O O O O] OO | O[O0 |0 O
Description

@ When the set control "EN" =1 or "EN 1 " ( ﬁ instruction ) is from 0 to 1, sets the bit of a coil or all bits of a
register to 1.

Example 1 Single Coil Set
Ladder Diagram Key Operations Mnemonic Codes
X0 P ENT ORG X 0
—ENMSET |[Y 0 | ENEN SET P Y 0
X1 - : 5 g
FEN¢’ ;ST Y 0 [[ORG” H X [SH!JRT ENT ” ORG X 1
EECIIR)(] |rsT P v o
X0
SET
X1 /
YO
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Basic Function Instruction

SET
(Set coil or all the bits of register to 1)

SETM[E

Example 2 Set 16-Bit Register

Ladder Diagram Key Operations Mnemonic Codes
X0 P Loxs) (%) (2] (o] ORG — x 0
EN?{ SET |[R O N o) e
H - SRR [e] | sET P R 0
B15 BO

p| ro [1]o]1]1]o]1]1]o]1]1]1]0]1]1]0]0]

Oxo-T

B15

BO

p| ro [1]1]1]1]a]1]a]1]1]1]1]1][1]1]1]1]

Example 3 32-Bit Register Set

Ladder Diagram Key Operations

Mnemonic Codes

X0 D [ord] [ %) [,97] (7] ORG X 0
B31 R RO BO

V V
p| rRo [1]o[1]1]o[1]1]o[1]o]1][1]1]o]1]1]1][1]1]1]o]1]o][1]1]0o][1]1]0]0]0[1]

X0=1

plrRo [ttt
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Basic Function Instruction

RSTHE

(Reset the coil or the register to 0)

RESET

RSTHE

Symbol
Operand
Ladder symbol
bP D: Destination to b t
: Destination to be rese
Reset control — ENTH{ RST D . .
(the number of a coil or a register)
Range| Y M SM S WY WM WS |TMR|CTR| HR | OR | SR [ROR| DR
YO | MO |M1912| SO | WYOo | WMO | WSO | TO | CO | RO |R3904|R3968|R5000| DO
Ope- \ \ | \ | | \ | | | | | | |
rand Y255 | M1911 | M2001 | S999 |WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3967 | R4167 | R8071 | D4095
D O O |lOo|O| O O O O O O O |0 | O | O
Description

@ When the reset control "EN" =1 or "EN 1 " ( ﬁ instruction ) from 0 to 1, resets the coil or register to 0.

Example 1

Single Coil Reset

Please refer to example 1 for the SET instruction shown in page 6-8.

Example 2

16-Bit Register Reset

Ladder Diagram

Key Operations

Mnemonic Codes

B U

.

sl

SET’

]

=

R

o

{OPEN

9. (=]

ORG

RST P R




Basic Function Instruction

RESET
RSTRIE (Reset the cail or register to 0) RSTEG
B15 BO
pl ro [1]1]ol1][1[1]1]ol1][1[1]1]1]1]1]0]
Uxo=T
B15 BO
p| ro |o]o]o]o]o|o]o]o]o]o]o|o]o]o]o0]0]
Example 3 32-Bit Register Reset
Ladder Diagram Key Operations Mnemonic Codes
ESIES|EN{EN) oRG X 0

m >

%)

e Rer Jwwraes| | [ [ F (5[] ] | RsT 0 wanose
HEEEE

(<]

M1399 WM1384 WM1368 M1368

v | v
p| wmizes [0]1]1]o]1]1][1]o]o[ololo[1]1]o][1]1]1]ol1][1][1]o[1][1]1]0]1]1][1]0]1]

X0=1

p| ww13es |o]o|o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]o]0]0]




Basic Function Instruction

Ladder symbol
0

Master control — EN/~|V MC

FUN 0 FUN 0
MC MATER CONTROL LOOP START MC
Symbol

Operand

N: Master Control Loop number (N=0~127)

N the number N cannot be used repeatedly.

Description

MC N instruction.

exist.

o There are a total of 128 MC loops (N=0~127).

Every Master Control Start instruction, MC N, must
correspond to a Master Control End instruction, MCE N, which has the same loop number as MC N.
They must always be used in pairs and you should also make sure that the MCE N instruction is after the

[ ) When the Master Control input "EN/" is 1, then this MC N instruction will not be executed, as it does not

[ ) When the Master Control input "EN/" is 0, the master control loop is active, the area between the MC N
and MCE N is called the Master Control active loop area. All the status of OUT coils or Timers within
Master Control active loop area will be cleared to 0. Other instructions will not be executed.

Example
Ladder Diagram Key Operations Mnemonic Codes
X0 0 ESIENIENIEN ORG X 0
— FEN/{MC ! FUN 0
o 0 |k )
v =) ] (] oRe X 1
| | T201 | 10 | BRI ENIEN ouT Y 0
1201 AC 5 BN Y ED ORG X 2
i S [ o T 1
tice | 1 L
i v |[wd][T][2)[@)a][] | ORE T 20
) O 00 e T Y
IEE FUN 1
[N:] 1
Loxs] (%] el (7] ESS : ;
L)L 2] (=)
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Basic Function Instruction

FUN O
MC

MATER CONTROL LOOP START

FUN O
MC

X0 |

X1

X2

10

T201—

YO —

~—10S —

Y1

Y2

Remark1:MC/MCE instructions can be used in nesting or
interleaving as shown to the right:

Remark2: + When M1918=0 and the master input changes from
0—1, and if pulse type function instructions exist in
the master control loop, then these instructions will
have a chance to be executed only once (when the

first time the master control input changes from 0—1).

Afterwards, no matter how many times the master
control input changes from 0—1, the pulse type
function instructions will not be executed again.

* When M1918=1 and the master control input
changes from 0— 1, and if pulse type function
instructions exist in the master control loop, then
each time the master control input changes from 0—
1 the pulse type function instructions in the master
control loop will be executed as long as the action
conditions are satisfied.

* When a counting instruction exists in the master
control loop, set M1918 to 0 can avoid counting error.
* When the pulse type function instructions in the
master control loop must act upon the 0—1 input
change by the master control, the flag M1918 should
be set to 1.

X0
—{ o]

X1
—f —MC/

X2

e

MC/+

r0.

MC

r0.

MC

r0.

MC

r1.

MC

MC/+

r1.

MC

MC/

MC




Basic Function Instruction

Ladder symbol

MCE

N

FUN 1 FUN 1
MCE MASTER CONTROL LOOP END MCE
Symbol

Operand

N: Master Control End number (N=0~127) N
can not be used repeatedly.

Description

as MC N instruction appears.

never been executed then the MCE instruction will do nothing.

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

@® MCE instruction does not require an input control because the instruction itself forms a network which other
instructions can not connect to it. If the MC instruction has been executed then the master control operation
will be completed when the execution of the program reaches the MCE instruction. If MC N instruction has

Description

@ Please refer to the example and explanations for MC instruction.
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Basic Function Instruction

FUN 2 FUN 2
SKP SKIP START SKP
Symbol

Ladder symbol

2

Skip control —EN*!VSKP

N

Operand

N: Skip loop number (N=0~127),
N can not be used repeatedly.

Description

@ There are total 128 SKP loops (N=0~127). Every skip start instruction, SKP N, must correspond to a skip

end instruction, SKPE N, which has the same loop number as SKP N. They must always be used as a pair

and you should also make sure that the SKPE N instruction is after the SKP N instruction.

@® When the skip control "EN" is 0, then the Skip Start instruction will not be executed.

@® When the skip control "EN" is 1, the range between the SKP N and SKPE N which is so called the Skip
active loop area will be skipped, that is all the instructions in this area will not be executed. Therefore the

statuses of the discrete or registers in this Skip active loop area will be retained.

Example

Ladder Diagram

Key Operations

Mnemonic Codes

X0 2.
+— F—EN {SKP 1
X1
1 |
X2 1S
+— —EN-T201 | 10
T201
1 |
3.
SKPE| 1
X1
— |

ENT

ORG
FUN
ORG
ouT
ORG

T201

ORG

ouT
FUN
ORG
ouT

—_

xX < X

X = o < -
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Basic Function Instruction

FUN 2
SKP

SKIP START

FUN 2
SKP

X0

X1

X2

T201
YO
Y1 —
Y2
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Basic Function Instruction

FUN 3 FUN 3
SKPE SKIP END SKPE
Symbol
Operand
Ladder symbol N : SKIP END Loop number (N=0~127) N

3 can not be used repeatedly.
SKPE N

Description

@® Every SKPE N must correspond to a SKP N instruction. They must always be used as a pair and you
should also make sure that the SKPE N instruction is behind the SKP N instruction.

@ SKPE instruction does not require an input control because the instruction itself forms a network which
other instructions can not connect to it. If the SKP N instruction has been executed then the skip operation
will be completed when the execution of the program reaches the SKPE N instruction. If SKP N instruction

has never been executed then the SKPE instruction will do nothing.

Example

@ Please refer to the example and explanations for SKP N instruction.

Remark : SKP/SKPE instructions can be used by nesting or interleaving. The coding rules are the same as for
the MC/MCE instructions. Please refer to the section of MC/MCE instructions.




Basic Function Instruction

FUN 4 FUN 4
DIFU DIFFERENTIAL UP DIFU
Symbol

Ladder symbol

Input status —TGT~|7DIFU

4
D
Range| Y M SM S
YO0 MO M1912 S0
Ope- | | | |
rand Y255 | M1911 | M2001 S999
D O O o* O

Operand

D: a specific coil number where the result of
the Differential Up operation is stored.

Description

@® The DIFU instruction is used to output the up differentiation of a node status (status input to "TG 1 ") and
the pulse signal resulting from the status change at the rising edge of the "TG 1 " for one scan time is

stored to a coil specified by D.

@® The functionality of this instruction can also be achieved by using a TU contact.

Example The results of the following two samples are exactly the same
Ladder Diagram Key Operations Mnemonic Codes
Example 1
x4 o] A=) | ore x
H HTGT{DIFU Y 0 o FUN 4

X1 YO Lora | [  x [l [2r] | ore U X 1
i S | KA FN | ED ouT Y o0
X1 \—
i t : scan time
YO0
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Basic Function Instruction

FUN 5 FUN 5
DIED DIFFERENTIAL DOWN DIED
Symbol
Operand

Ladder symbol
5.
Input status — TGJn!VDIFD D

N: a specific coil number where the result of
the Differential Down operation is stored.

angel Y | M | sM [ s
YO0 MO |M1912| SO
Ope- | | | |
rand Y255 [M1911| M2001 | S999
D O 1010 10

Description

@ The DIFD instruction is used to output the down differentiation of a node status (status input to "TG | ") and
the pulse signal resulting from the status change at the falling edge of the "TG | " 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.

Example The results of the following two samples are exactly the same

Ladder Diagram Key Operations Mnemonic Codes

Example 1 ORG X 1
. [o] (] et o]

H FTG¢{D.IFD Y 0 FUN ENT FUN 5

ENT

CHEANE

Example 2
1 ORG TD X 1
X1 YO
U ( ) ouT Y 0
X14
i t : scan time

YO




Basic Function Instruction

FUN6 D[ BIT SHIFT FUN6 D[
BSHF (Shifts the data of the 16-bit or 32-bit register to left or to right by one bit) BSHF
Symbol
Ladder symbo
~6DP.BSHF — Operand
Shift control— ENT D- - OTB — Shift-out bit (FOO)
D: The register number for shifting
Fill-in bit — INB -
Range| WY WM WS | TMR |CTR| HR | OR | SR | ROR | DR
Shift direction— L/R 4 . W‘YO W‘VIO wlso T|0 c‘o R‘O R3T04 R3T68 R5(|)00 D|O
rand WY240 |WM1896 | WS984| T255 | C255 | R3839 | R3967 | R4167 | R8071 | D4095
D * *
Clear control— CLR 1 © © © © © © © © © ©

Description

@® When the status of clear control "CLR" is at 1, then the data of register D and FOO will all be cleared to 0.
Other input signals are all in effect.

@® When the status of clear control is "CLR" at 0, then the shift operation is permissible. When the shift control
"EN"=1o0or"EN 1" ( ﬁ instruction) from 0 to 1, the data of the register will be shifted to right (L/R=0) or to
left (L/R=1) by one bit. The shifted-out bit (MSB when shift to left and LSB when shift to right) for both
cases will be sent to FOO. The vacated bit space (LSB when shift to left and MSB when shift to right) due to
shift operation will be filled in by the input status of fill-in bit "INB".

Example Shifts the 16-bit register data
Ladder diagram Key Operations Mnemonic Codes
ORG X 1
X1 - 6P.BSHF—— YO LD X 2
+—{ |-END: R 3 LOTB—{ | D X 3
X2
>_{ HINB* LD X 4
X3 FUN 6P
L/R
e R 3
X4
+— —CLR FO 0
ouT Y 0
B15 BO
X3=1 D S P i i P i i i P i i P i i P pa |:|
Left shift | I A A I =1 | I |
Leisili) Yo Shifts the 16-bit data to left by one bit X2
B15 BO
X3=0
ot [ - BEEEEEEEEEEERERR] — [
(RS X2 Shifts the 16-bit data to right by one bit Yo
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Basic Function Instruction

FUN 7 E UP/DOWN COUNTER FUN 7 E
UDCTR (16-bit or 32-bit up and down 2-phase Counter) UDCTR
Symbol
Ladder symbol Operand
~7D.UDCTR—
Clock —CKTH{CV : L CUP — Count-UP (FOO0)
CV: The number of the Up/Down Counter
PV - PV: Preset value of the counter or it's
Up/Down count — U/D - ' register number
Clear counter —CLR -
Range| WX WY WM WS |TMR|CTR| HR IR OR SR | ROR | DR K
WX0 | WYo | WMo | wso | TO | CO | RO |R3840|R3904 | R3968 | R5000| DO 16/32-bit
Ope- | | \ \ \ \ | | \ | | \
rand \| Wx240 | Wy240 |WM1896| ws9s4 | T255 | c255 | R3839 | R3903 | R3967 | Ra167 | R8071 | Daogs | */~ MUMPer
cVv O O O O 10 O O o] O O

PV O O ®) O 1010 O @) O @) @) ©) ©)

Description

o When the clear control “CLR” is 1, the counter's CV will be reset to 0 and the counter will not be able to
count.

@® When the clear control “CLR” is 0, counting will then be allowed. The nature of the instruction is a P
instruction. Therefore, when the clock “CK 1 ” is 0—1 (rising edge), the CV will increased by 1 (if U/D=1) or
decreased by 1 (if U/D=0).

@® When CV=PV, FOO(“Count-Up) will change to 1”. If there are more clocks input, the counter will continue
counting which cause CV+#PV. Then, FOO will immediately change to 0. This means the “Count-Up” signal
will only be equal to 1 if CV=PV, or else it will be equal to 0 (Care should be taken to this difference from
the “Count-Up” signal of the general counter).

@ The upper limit of up count value is 32767 (16-bit) or 2147483647 (32-bit). After the upper limit is reached,
if another up count clock is received, the counting value will become —32768 or -2147483648 (the lower
limit of down count).

@ The lower limit of down count value is -32767 (16-bit) or -2147483647 (32-bit). After the lower limit is
reached, if another down count clock is received, the counting value will become 32768 or 2147483648
(the upper limit of up count).

o If U/D is fixed as 1, the instruction will become a single-phase up count counter. If U/D is fixed as 0, the
instruction will become a single-phase down count counter.

Example The diagram below is an application example of UDCTR instruction being applied to an encoder.

Red (POWER + 24VDC)
Green (B phase)

White (A phase)

2-phase encoder Black

swi|
[CT Ixie] [xi7] [Xi®

PLC
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Basic Function Instruction

FUN 7 E UP/DOWN COUNTER FUN 7 E
UDCTR (16-bit or 32-bit up/down 2-phase Counter) UDCTR
Ladder Diagram Key Operations Mnemonic Codes
B FEEEIE] e x v
X18 M- ] YO g
| F—CK™CV: R 0 (CUP—{ ) = - v
X17 LD X 16
+— —um{PV: - 3 FUN 7
X16 R 0
ey - s
FO
ouT 0
Up(add) Down(subtract)
X16
x| UL L L L L L L L
xe_ 3 LP L L L L L L L L L
3
2
1 1
RO 0 0
-1
2
-3 "
YO0

Remark 1: Since the counting operation of UDCTR is implemented by software scanning, therefore if the clock

speed is faster than the scan speed, lose count may then happen (generally the clock should not

exceed 20Hz depending on the size of the program). Please use the software or hardware high-speed
counter in the PLC. Refer to the “High Speed Counter Application” in the Advanced Manual.

Remark 2: In order to ensure the proper counting, the sustain time of the status of clock input should greater than

1 scan time.
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Basic Function Instruction

FUN S [

MOV

MOVE

(Moves data from S to D)

FUNSD @

MOV

Description

Ladder symbol

8DP.MOV —

Move control — ENT{ S

Operand

S: Source register number

D: Destination register number

D : . .
The S, N, D may combine with V, Z, PO~P9 to serve
indirect addressing
Range| WX WY WM WS |TMR|CTR| HR IR OR SR [ ROR | DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840 | R3904 | R3968 | R5000 | DO |l vz
Ope- o | N T A R R A T R I
rand Wx240 | WY240| WM1896 | W94 | T255 | 255 | R3839 | R3903 | R3967 | R4167 | R8071 | Da0gs |~ MMPeT| po~pg
S O O O O O 10 O O O O O O O O
D O O O O 10 O O o o O O
Description

® Move (write) the data of S to a specified register D when the move control input "EN" =1 or "EN 1 " ( ﬁ

instruction) from 0 to 1.

Example

Writes a constant data into a 16-bit register.

Ladder Diagram

Key Operations

Mnemonic Codes
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Basic Function Instruction

Move control — ENTH S :

9DP.MOV/—

D :

FUNORE MOVE INVERSE FUNORE
MOV/ (Inverts the data of S and moves the result to a specified device D) MOV/
Symbol
Ladder symbol Operand

S: Source register number
D: Destination register number

S, N, D may combine with V, Z, PO~P9 to serve
indirect addressing

Range| WX WY WM WS |[TMR|CTR| HR IR OR SR | ROR | DR K XR
WX0 | WYO WMO WSO0 TO (0] RO | R3840|R3904 | R3968 | R5000| DO . V-Z
Ope- | | | | N T A R T A R DR e
rand WX240|WY240 | WM1896| WS984 | T255 | C255 | R3839 | R3847 | R3967 | R4167 | R8071 | D4095 */= number PO~P9
s lolol oo Jolololololololo o o
D Ol ol o lololo oo oo O
Description

@® Inverts the data of S (changes the status from 0 to 1 and from 1 to 0) and moves the results to a specified
register D when the move control input "EN" =1 or "EN 1 " ( ﬁ instruction) from 0 to1.

Example

Moves the inverted data of a 16-bit register to another 16-bit register.

Ladder Diagram

Key Operations Mnemonic Codes

ORG X 0
FUN 9
R 0
D:|wy 8

B15

BO

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

Y23

X0=1

Y8

p| wys |1]o][1]o[1]o]1]o]1]0][1]o[1]0]1]0]|AAAnH
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Basic Function Instruction

FUN 10 TOGGLE SWITCH FUN 10
TOGG (Changes the output status when the rising edge of control input occur) TOGG
Symbol

Ladder symbol

10.
Input trigger — EN’I‘~|VTOGG

D

Operand

D: the coil number of the toggle switch

Range Y M SM S

YO | MO |[M1912| SO
Ope- | | \ \
rand Y255 |M1911|M2001| S999
D O o | o O

Description

@ The coil D changes its status (from 1 to 0 and from 0 to 1) each time the input "TG 1 " is triggered from 0 to

1 (rising edge).

Example
Ladder Diagram Key Operations Mnemonic Codes
o (L[] | ore x o
H TG TOGG| Y (] o) (23] (2] FUN 10
D]y o
X0 i¥ ? o =
YO— —
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Basic Function Instruction

FUNT1BE ADDITION FUNT1BE
(+) (Performs addition of the data specified at Sa and Sb and stores the result in D) (+)
Symbol
Ladder symbol Operand
~11DP.(+)
Addition control— ENT{ Sa : -D=0— Sum=0(FOO0) Sa: Augend
Sb - Sb: Addend
’ D : Destination register to store the results
Unsign/Sign —U/S 4 D - CY — Carry(FO1) of the addition
Sa, Sb, D may combine with V, Z, PO~P9
L BR — Borrow(FO2) to serve indirect addressing
Range| WX | WY WM WS [TMR|CTR| HR IR OR | SR |[ROR| DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968R5000| DO | ...\ |V -Z
Ope- \ \ \ | | \ \ | | \ \ '
rand \|wx240|wy240 | Wm1896|ws9s4| T255 | c255 |R3838 | R3903| R3967 |Ra167 |R8071| D40es | "R | PO~PY
Sa O O O O 1010100 O 10 1010 O O
Sb O O O O 10101010 O 10 1010 O O
D O O O 101010 O 1O 1O 10O O
Description
@ Performs the addition of the data specified at Sa and Sb and writes the results to a specified register D
when the add control input "EN" =1 or "EN 1 " (E instruction) from 0 to 1. If the result of addition is equal to
0 then set FOO to 1. If carry occurs (the result exceeds 32767 or 2147483647) then set FO1 to 1. If borrow
occurs (adding negative numbers resulting in a sum less than -32768 or -2147483648), then set the FO2 to
1. All the FO statuses are retained until this instruction is executed again and overwritten by a new result.
Example 16-bit addition
Ladder Diagram Key Operations Mnemonic Codes
%0 11P.(+) ORG ORG X 0
+—{ EN™Sa: R 0 [D=0- ENT FUN 11P
Sb: R 1 YO R 0
_ i - R L
u/s{ D 2 fey—( ) R ]
'BR- R 2
FO 1
ouT Y 0
Sa| RO 12345
sb | R1 20425 R0+R1=32770
gxo=T
D| R2 | 2 |32768+2=32770
Y0=1 (carry 1 represents +32768)
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Basic Function Instruction

FUN 128§ SUBTRACTION FUN 12[B[§
(=) (Performs subtraction of the data specified at Sa and Sb and stores the result in D) (=)
Symbol
Ladder symbol
Operand
~12DP.(-)
Subtraction control — ENT- Sa : L D=0 — Difference=0(FO0) Sa: Minuend
Sh - Sb: Subtrahend
' D : Destination register to store the
Unsign/Sign—U/s4 D - CY — Carry(FOT) results of the subtraction
Sa, Sb, D may combine with V, Z, PO~P9
L BR — Borrow(FO2) to serve indirect addressing
Range| WX WY WM WS [TMR|CTR | HR IR OR | SR [ROR| DR K XR
o WX0 | WYO | WMo | WSO | TO | CO | RO |R3840|R3904|R3968(R5000| DO | .o . |V -Z
pe- \ | \ | | \ \ \ | | | \
rand \| wx240 | wy240 |wm18e6| wsesa | T255 | c255 |R3839|R3903|R3967|R4167|R8071|Da0gs| ™ "MPET| PO~PY
Sa O O O O O]l O 1O 1O 1O 101010 O O
Sb O O O O OO 1O 1O 1O 101010 O O
D O O O O]l O | 0O O 10101 O O
Description

@ Performs the subtraction of the data specified at Sa and Sb and writes the results to a specified register D
when the subtract control input "EN" =1 or "EN 1" (ﬁ instruction) from 0 to 1. If the result of subtraction is
equal to 0 then set FOO to 1. If carry occurs (subtracting a negative number from a positive number and the
result exceeds 32767 or 2147483647), then set FO1 to 1. If borrow occurs (subtracting a positive number
from a negative number and the resulted difference is less than -32768 or -2147483648), then set FO2 to 1.
All the FO statuses are retained until this instruction is executed again and overwritten by a new result.

Example 16-bit subtraction

Ladder Diagram Key Operations Mnemonic Codes
o] (X[ (=] | ore X 0
o o [12P0 | [ O R
i BNy zs :2 ? D=0~ v ENT R 0
“ws'D:R 2 ley— () exT RO
ENT R 2
BR- ENT FO 2
)2 (ee] | out Y oo2
Sa| RO o RO~ R1= 32772
Sb| R1 32767
 x0=1
D| R2 | 4 | —32768—4=—32772

Y2=1(borrow 1 represents —32768 ) Please refer to section 6.5
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Basic Function Instruction

FUN 138 [§ MULTIPLICATION FUN 138§
(%) (Performs multiplication of the data specified at Sa and Sb and stores the result in D) (%)
Symbol
Ladder symbol Operand

Mutiplication control — ENT -

Unsign/Sign — U/S -

~13DP.(*) —

- D=0 — Product=0(FOO0)

I D<0 — Product is negative

Sa: Multiplicand

Shb: Multiplier
D : Destination register to store the
results of the multiplication.

(FO1) Sa, Sb, D may combine with V, Z,
PO~P9 to serve indirect addressing
Range| WX WY WS |TMR|CTR | HR IR OR | SR |[ROR| DR K XR
WX0 | WY0 wso | To [ co | Ro [Rasso[Rag04[Rages|Rs000| DO | . | V.z
Ope- | \ \ \ | \ \ \ \ | \ )
rand \|wx240 | WY240 Ws9s4 | T255 | C255 |R3839|R3903|R3967|Ra167|R8071|Da0es| 7'~ "MPe"| Po-~Po
Sa O O O O O O O O O O O O O
Sb O O O O O O O O O O O O O
D O O O O O O 1O ]10O0 | O O
Description

@ Performs the multiplication of the data specified at Sa and Sb and writes the results to a specified register
D when the multiplication control input "EN" =1 or "EN 1" ( ﬁ instruction) from 0 to 1. If the product of
multiplication is equal to 0 then set FOO to 1. If the product is a negative number, then set FO1 to 1.

Example 1

16-bit multiplication

Ladder Diagram

Key Operations

Mnemonic Codes

' D=0-

,D<0 —

ORG X

FUN

RO .-
Sa Multiplicand

12345

R1 o
Sb Multiplier
4567
R3 R2
D Product
56379615
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Basic Function Instruction

FUN 138 [§ MULTIPLICATION FUN13B &
(%) (Performs multiplication of the data specified at Sa and Sb and stores the result in D) (%)
Example 2 32-bit multiplication
Ladder Diagram Key Operations Mnemonic Codes
ORG ORG X 0
13P.(*) ——
X0 s (; o loso RN et FUN 13D
S a: ~D=0-
Sb: R 2 R0
R 2
DR 4
RIl | RO »
Sa Multiplicand
12345678
x sb | R | R Multiplier
R7 Re | R | R4
D Product
5629629168
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Basic Function Instruction

FUN14B[E DIVISION FUN 14 BE
) (Performs division of the data specified at Sa and Sb and stores the result in D) )

Symbol

Ladder symbol

Operand

~14DP.(/) N
Division control — ENT{ Sa : L D=0 — Quotient=0 (FOO) Sa: Dividend

Sb - Sb: Divisor

Unsign/Sign — U/S 1 D

 ERR — Divisor is 0 (FO1)

D : Destination register to store the results
of the division.

Sa, Sb, D may combine with V, Z, PO~P9

to serve indirect addressing

Range| WX WY WM WS |TMR|CTR| HR IR OR | SR |ROR | DR K XR
o wxo [wyo [ wmo | wso | To [ co | Ro |Rss4o|Rasoa|Rases|Rs000| Do | oo [Vv.z
pe- | \ | | \ | | | \ \ \ \
rand \|wx240 | Wy240 | WM1896| Ws984 | T255 | C255 | R3839 |R3903 | R3967 |Ra167 |R8071 | D405 | 1~ "UMPeT | Po~PY
Sa O O O O O | O O O O O O O O O
Sb O O O O O 10 O O O O O O O O
D O O O O 10O O O O 1O | O O
Description

@ Performs the division of the data specified at Sa and Sb and writes the quotient and remainder to registers
specified by register D when the division control input "EN" =1 or "EN 1" ( ﬁ instruction) from 0 to 1. If the
quotient of division is equal to 0 then set FOO to 1. If the divisor Sb=0 then set the error flag FO1 to 1 without
executing the instruction.

Example 1 16-bit division

=BT DIEEE] Key Operations Mnemonic Codes
ES|ENIENIED ORG X 0
D=0 (] (2] [ 2] (=) FUN 14
[~ R0
rERR- ENT R 1
R 2

RO

Sa

256

Dividend

R1

12

Divisor

R3

R2

4

21

Remainder

Quotient
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Basic Function Instruction

FUN 14 DIVISION FUN 14
) (Performs division of the data specified at Sa and Sb and stores the result in D) )
Example 2 32-bit division
Ladder Diagram Key Operations Mnemonic Codes
ORG X 0
 D=0- ENT FUN 14D
R0
-ERR- R 2
R 4
RI | RO )
Sa Dividend
2147483647
RZ | R y
-+ Sb Divisor
1234567
5 R7 R6 RS | R4
571634 1739
Remainder Quotient

6-31



Basic Function Instruction

FUN 15 B @

INCREMENT

FUN 15 B @

(+1) (Adds 1 to the D value) (+1)
Ladder symbol Operand
15DP.
| tcontrol — ENTM (+1 D OVF — Overflow(FO0 D : The register to be increased
ncrement control — - —
+1) verflow( ) D may combine with V, Z, PO~P9 to serve
indirect addressing
Range| WY WM WS | TMR | CTR | HR OR HR [HSCR SR | ROR | DR XR
o WYO | WMO | WSO | TO | CoO RO | R3904 | R3920 | R4096 R4136 | R5000 | DO |V - Z
pe- \ \ \ \ \ \ \ \ \ | \ \
rand WY240 |WM1896| WS984 | T255 | C255 | R3839 | R3919 | R4047 | R4127 R4167 | R8071 | D4095 |[PO~P9
D O O O O O O O O O o | O O O

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

Example | 16-bitincrement register

Ladder diagram

Key operations

Mnemonic code

X0 15.
H FEN?{ (+1) |R

ov

Loxd) (55 L) 2] (BT
OVF— o) (e L5 (M)
LR (o2 () L1 ()

FUN

ORG TU X 0

15

[D R

ov

When V=100 > 0+100=100

D | R100 | 1

Gxo-T

D| R100 | 2
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Basic Function Instruction

FUN 16 B [@ DECREMENT FUN 16 B @
(—1) (Subtracts 1 from the D value) (—1)
Operand
Ladder symbol
16DP.
D : The register to be decreased
Decrement control — ENT{ (-1) D | UDF — Underflow(FOO) o
D may combine with V, Z, PO~P9 to
serve indirect addressing
Range| WY WM WS |TMR|CTR| HR OR HR |HSCR|RTCR| SR | ROR | DR XR
5 WYO | WMO | WSO | TO | CO | RO |[R3904 | R3920 | R4096 | R4128 | R4136 | R5000 | DO | V- Z
pes | \ \ | | | | | | | | | |
rand WY240 |WM1896| WS984 | T255 | C255 | R3839 | R3919 | R4047 | R4127 | R4135 | R4167 | R8071 | D4095 | PO~P9
D O O O O | O O O O O O o | O O O
Description

@ Subtracts 1 from the register D when the decrement control input "EN" =1 or "EN 1 " ( ﬁ instruction) from 0
to 1. If the value of D is already at the lower limit of negative number -32768 or -2147483648, subtracting
one from this value will change it to the upper limit of positive number 32767 or 2147483647. At the same
time, the underflow flag FOO (UDF) is set to 1.

Example

16-bit decrement register

Ladder diagram

Key operations Mnemonic code

ORG X 0
X0 16P.
H%Em{(-n R 0 [UDF— FUN 16P
R 0
D| RO | 0
Uxo-T
D| RO | —1 |
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Basic Function Instruction

Unsign/Sign — U/S

Sb :

FUN 17 B @ COMPARE FUN 17 B @
CMP (Compares the data of Sa and Sb and outputs the results to function Outputs) CMP
Ladder symbol
Operand
~17DP.CMP—,
Compare control —ENT- Sa : - a=b— Sa=Sb (FO0) Sa: The register to be compared

Sb: The register to be compared

- a>b— Sa>Sb (FOT) Sa, Sb may combine with V, Z, PO~P9 to

serve indirect addressing

- a<b— Sa<Sb (FO2)

Range| WX | WY | WM WS | TMR | CTR | HR IR | OR | HR |HSCR|RTCR| SR |ROR | DR K
WX0 | WYO | WMO | WSO | TO | CO | RO |R3804|R3904|R3920 | R4096 | R4128 |R4136 |R5000| DO ,
Ope- | | \ \ \ \ \ \ | \ \ | \ \ || 1e/32 it
rand WX240|WY240| w1896 | wsosa | T255 | C255 | R3839 | R3903 | R3919 | R4047 | R4127 | Ra135 | Ra167 | R8071 | Daogs | ™ MPe
Sa O ®) ®) ©) OlJlo]l]o]OoO]l]O]O]lO]]O]O]10]O0 ©)
Sb O O O O Ol ]o0O]O0O]O]O]]O]O]0O0]0]O0 O

@® Compares the data of Sa and Sb when the compare control input "EN" =1 or "EN 1 " ( ﬁ instruction) from 0 to
1. If the data of Sa is equal to Sb, then set FOO to 1. If the data of Sa>Sb, then set FO1 to 1. If the data of
Sa<Sb, then set FO2 to 1. If the data of Sa < Sb, then set the FO2 to 1.

Example Compares the data of 16-bit register

Ladder diagram Key operations Mnemonic code

X0 r17.CMP ORG X 0

»—{ %ENTf Sa: R 0 ta=b— FUN 17
Sb: R 1
[Sa] R 0
— U/S ra>b — -
vo R 1
ra<b—( ) FO 2
ouT Y 0

and then combine the result from the relays.

o From the above example, we first assume the data of RO is 1 and R1 is 2, and then compare the data by
executing the CMP instruction. The FOO and FO1 are set to 0 and FO2 (a<b) is set to 1 since a<b.

@ If you want to have the compound results, such as= - = - <> etc., please send =~ < and > results to relay first

o M1919=0, when this command in not executed, FOO0, FO1, FO2 will remain in the status at last execution.
o M1919=1, when this command in not executed, FOO, FO1, FO2 are all cleared to 0.

@® Control M1919 properly to obtain memory-holding function for functional command output.
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Basic Function Instruction

FUN 18 ) [§
AND

LOGICAL AND

FUN 18 B @

AND

Operation control — ENT{ Sa :

Ladder symbol
~18DP.AND—

Sb
D

L D=0— Result is 0 (FOO)

Operand

Sa: The register to be ANDed

Sb: The register to be ANDed

D : The register to store the result of AND

The Sa, Sb, D may combine with V, Z, PO~P9 to
serve indirect addressing application

Range| WX | WY WM WS |TMR|CTR| HR IR OR HR [HSCR|RTCR| SR | ROR | DR K
oo wxo [ wyo | wmo | wso | To | co | Ro [R3804|R3904|R3920 | R4096 |R4128 |R4136 [R5000| DO | .
rand WX|240 WY240 WM|1896 WS|984 T2|55 02|55 R3z|339 R3l)03 R3l)19 R4(‘)47 R4‘127 R4|135 R4|167 R81)71 D4l)95 +/-number

Sa O O O O O | O O O O O O O O O O O

Sb O O O O Ol O O O O O O O O O O O

D O O O O |l O O O O O O o* | O O

@ Performs logical AND operation for the data of Sa and Sb when the operation control input "EN" =1 or "EN 1 "
( H instruction) from 0 to 1. This operation compares the corresponding bits of Sa and Sb (BO~B15 or
B0~B31). The bit in the D is set to 1 if both of the corresponding bits data of Sa and Sb is 1. The bit in the D is
set to 0 if one of the corresponding bits is O.

Example

Operation of 16-bit logical AND

Ladder diagram

Key operations

Mnemonic code

LD=0 —

B15 BO

J

Sa| RO |[1|0[1|1]1]|0]1 0 110 1101

Sb| RT |{1(1{1|0|1|1]1|0|1|0|1(0|0|1]|1]|O0
Qx0T

B15 BO

p| rR2 [1]o]1]o]1]o]1]o]o]o]1]0]0]1]0]0]
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Basic Function Instruction

FUN 19 8] @ FUN 19 8] @
OR LOGICAL OR OR
Ladder symbol
~19DP.OR— Operand
Operation control — ENTH{ Sa : - D=0 — Result is 0 (FO0)
Sb - Sa: The register to be ORed

Sh: 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~P9 to
serve indirect addressing

Range| WX WY WM WS |TMR|CTR| HR IR OR HR |HSCR|RTCR| SR | ROR | DR K
WXO0 WYO WMO WSO TO (o] RO R3804 | R3904 | R3920 | R4096 | R4128 | R4136 | R5000 DO .
Ope- | | ] | | | | | | | I
rand WX240 |WY240 | WM1896 | WS984 | T255 [ C255| R3839 | R3903 | R3919 | R4047 | R4127 | R4135 | R4167 | R8071 | D4095 */-number
sa |lo|lo| o |ololololo]o ololololo]l] o
s |o|lo ] o |lolololololo ololololol o
D ol o lolololo o ololo oo

@ Performs logical OR operation for the data of Sa and Sb when the operation control input "EN" =1 or "EN 1 "
( H instruction) from 0 to 1. This operation compares the corresponding bits of Sa and Sb (BO~B15 or
B0~B31). The bit in the D is set to 1 if one of the corresponding of Sa or Sb is 1. The bit in the D is set to 0 if
both of the corresponding bits of Sa and Sb is 0.

Example Operation of 16-bit logical OR

Ladder diagram Key operations Mnemonic code
ORG X 0
| D=0_ FUN 19
R 0
R 1
R 2
B15 BO
! !

o
-
-
o
-
o
-
o

Sa| RO [1|0|1]1]1
Sb| R1 [1{1]1]0]1

I x0=1

B15 BO

-
-
o
o
N
o
o
-
o

plRr2 [1[1]1]1]1]1]1]1]1]1]1]o]1]1]1]1]
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Basic Function Instruction

FUN20 B [@ BIN TO BCD CONVERSION FUN20 B [@
—~BCD (Converts BIN data of the device specified at S into BCD and stores the result in D) —~BCD
Ladder symbol Operand
20DP.-> BCD
Conversion control — ENT-H S : ERR — Error (FO0) S : The register to be converted
D : The register to store the converted data
(BCD code)

The S, D may combine with V, Z, P0O~P9 to serve
indirect addressing

Range| WX | WY WM WS |TMR|CTR| HR | IR [ OR | HR |[HSCR|RTCR| SR |ROR| DR K
WX0 | WYO WMO WSO | TO | CO RO R3804 |R3940 |R3920 | R4096 | R4128 |[R4136|R5000| DO

Ope- \ | \ \ \ | | | | | | \ | \ \
rand  \|WX240|WY240| WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3919 | R4047 | R4127 | R4135 |R4167|R8071|D4095

s |o]J]o] O J]o]J]oj]olJ]OoO]O]l]O]lO]O]]O]J]O]J]O]l]O]| O
D O] O |]O]J]O]O]| O O]l O] O | OO0 ] O

16/32 bit
+/- number

[ ) FB-PLC uses binary code to store and to execute calculations. If want to send the internal PLC data to the
external displays such as seven-segment displays, it is more convenient for us to read the result on screen
by converting the BIN data to BCD data. For example, it is more 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 when the operation
control input "EN" =1 or "EN 1 " ( ﬁ instruction) from 0 to 1. If the data in S is not a BCD value (0~9999 or
0~9999999), then the error flag FOO is set to 1 and the old data of D are retained.

Example 16-bit BIN to BCD conversion

Ladder diagram Key operations Mnemonic code
ORG X 0
X0
- EN | ERR_ FUN 20
9999
R 0
B15 BO

s|_x Jofo[1]ofo[1]1][1]ofofofo]1]r]1]1]

 x0=1

B15 BO

p| ro [1]o]o]1]1]o]o1]1]o]o]1][1]0]0]1]
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Basic Function Instruction

FUN21 B @& BCD TO BIN CONVERSION FUN21 B &
—BIN (Converts BCD data of the device specified at S into BIN and stores the result in D) —BIN
Ladder symbol Operand

21DP.-> BIN

Conversion control — ENT S

ERR — Error (FOO) 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 to
serve indirect addressing

Range| WX | WY WM WS |TMR|CTR| HR IR OR HR [HSCR|RTCR| SR [ ROR [ DR

WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904 | R3920 | R4096 | R4128 | R4136 | R5000 | DO
Ope- | | | \ \ \ \ \ | | | | \ \ \
rand WX240 | WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3919 | R4047 | R4127 | R4135 | R4167 | R8071 | D4095

S O O O O 1010 O O O O O O O O ®)
D O O O 1010 O O O O O 10 O] O

@® The decimal (BCD) data must be converted to binary (BIN) data first in order for PLC to accept the data
which is originally in decimal unit (BCD code) inputted from external device such as 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 when the operation
control input "EN" =1 or "EN 1" (ﬁ instruction) from 0 to 1. 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 as a source
operand of this function.

Example 16-bit BCD to BIN conversion

Ladder diagram Key operations Mnemonic code
%0 21PSBIN.—— ORG X 0
F—ENT S : WX 0 [ERR- FUN 21P
D: R 1 WX 0
R 1
X15 X0
1 2 3 4

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

O xo=T

B15 BO

p| rR1 |o]o]o]o]o|1]o]o]1]1]1]1]0]0]1]0]
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Chapter 7 Advanced Function Instructions

e Flow control instructions1 (FUN22) ...t 7-1
e Arithmetical operation instructions (FUN23~32)..cceeiiiieiieeeeieeeeee e, 7-2 ~ 7-9
e Logical operation instructions (FUNB5~36)....cctiiiaiiiiiiiiiiieeaee e 7-10 ~ 7-13
e Comparison instructions (FUNSBT) e 7-14
e Data movement instructions1 (FUN4O~50)....cciiiiaiiiiiiiiiiieeeee e 7-15 ~ 7-25
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e Code conversion instructions (FUNSS5~64)....ccovvvieiiiieiiieceee e, 7-30 ~ 7-46
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Advanced Function Instruction

FUN22 [@
BREAK

BREAK FROM FOR AND NEXT LOOP FUN22 [§
(BREAK)

BREAK

Execution

Ladder symbol

22P.
control — ENT~|V Break

@® When execution control "EN” =1 or “EN 1"~ ( ﬁ instruction ) changes from 0—1 - it will terminate the FOR
and NEXT program loop -

@® The program within the FOR and NEXT loop will be executed N times (N is assigned by FOR instruction)
successively » but if it is necessary to terminate the execution loop less than N times » the BREAK instruction
is necessary to apply °

@® The BREAK instruction must be located within the FOR and NEXT program loop -

———— EN-{RST %
70
FOR | D10
~17.CMP M200
———EN+ Sa: D100 ra=b — |
Sb: ROV |a>b —
,a<b _
M200
+—| ——— EN- BREAK
15
———————— EN- (+1) V  [OVF-
,71 -
NEXT
08.MOV
- EN- S : %
D: D1000

Description : The loop count used to execute the FOR and NEXT program loop is assigned by register D10 ; the

program within the FOR and NEXT loop is designed to search the same data storing in D100 from the
register table starting at RO - If it finds - the searching loop will be terminated and then it goes to execute
the program after the NEXT instruction ; If it doesn't find > the searching loop will be executed N times (N
is the content of D10) and then it goes to execute the program after the NEXT instruction -

M200 tells the status and D1000 is the pointer of searching -
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Advanced Function Instruction

FUN 23 E 48-BIT DIVISION FUN 23 E
DIV48 i DIV48

Ladder symbol Sa : Starting register of dividend
23P.DIV48 — Sb : Starting register of divisor

Operation control — ENT{ Sa : - D=0 — Quotient =0 D : Starting register for storing the division
Sb - result (quotient)

Unsign/Sign — U/s 4 D - | ERR — Divisor = 0 Sa - Sb can combine V, Z, PO~P9 for index
addressing.

Range| HR | OR | SR |ROR | DR XR

RO |R3904|R3968|R5000| DO | V-.Z
Ope- | | \ \ \

rand R3839 | R3967 | R4167 | R8071 | D4095| PO~P9
Sa O O O O O O
Sb @) @) O O O O
D O @) o* 1 O] O O

® \When operation control “EN"=1 or “EN 1 ” ( ﬁ instruction) changes from 0—1, will perform the 48 bits division
operation. Dividend and divisor are each formed by three consecutive registers starting by Sa and Sb
respectively. If the result is zero, ‘D=0’ output will be set to 1. If divisor is zero then the ‘ERR’ will be set to 1
and the resultant register will keep unchanged.

® All operands involved in this function are all 48 bits, so Sa, Sb and D are all comprised by 3 consecutive
registers.

Example: 48-bit division

In this example dividend formed by register R2, R1, RO will be divided by divisor formed by register R5, R4, R3. The
quotient will store in R8, R7, and R6.

- 23P.DIVAS
—ENT{Sa: R 0 D=0—
Sb: R 3
"ERR—
R | Rt | Ro
Sa
2147483647
RS | R4 | R3
+ Sb
1234567
R& | R | e
1739
Quotient
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Advanced Function Instruction

FUN 24 D) [@ SUM FUN24 B &
SUM (Summation of block data) SUM

Ladder symbol
24DP.SUM
Operation control —ENT S :

S : Starting number of source register

N : Number of registers to be summed
(successive N data units starting from S)

N : D : The register which stored the result (summation)
D : S, N, D, can associate with V, Z, PO~P9 index register to
serve the indirect addressing application.
Range| WX | WY WM WS |[TMR|CTR| HR IR [ OR | SR |ROR| DR | K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO | 1 | V-.Z
Ope- | \ | \ | \ | | | | | \ |
rand WX240 | WY240| WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 |R4167 |R8071|D4095| 511 | PO~P9
S O O O O O|lO]O]O0[O]0O0] 0| O O
N O O O O OO ] O]O0|0O]0O0] 0| OO O
D O O O O] 0] O O 10O | O O

® \When operation control “EN”=1 or “EN 1 ” ( ﬁ instruction) changes from 0—1, it puts the successive N units of
16bit or 32 bit (B instruction) registers for addition calculation to get 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 port1 or port2 can be used to serve as a general purpose ASCIlI communication interface. If
the data error detecting method is Check-Sum, this instruction can be used to generate the sum value for
sending data or ot use this instruction to check if the received data is error or not.

(Example 1) When M1 changes from OFF—ON, following instruction will calculates the summation for 16-bit data.

M1 24P.SUM ® The left illustrates that 6 16-bit registers starting from RO
}—EN¢ S: RO is calculated for summation, and the result is stored into
N: 6 the R100 register.

D : R100

R0=0030H
R1=0031H
R2=0032H
R3=0033H
R4=0034H
R5=0035H

> R100=012FH

(Example 2) When M1 is ON, it calculates the summation for 32-bit data.

M1 24D.SUM ® The left illustrates that three 32-bit registers starting
—EN-{S: RO from DRO, is calculated for their summation, and the
N: 3 result is stored into the DR100 register.
D : R100

R1 > R0=00310030H
R3 » R2=00330032H > R101 - R100=00A5009BH
R5 > R4=00410039H
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Advanced Function Instruction

FUN 25 B) [@ MEAN FUN 25 B) [@
MEAN (Average of the block data) MEAN
Ladder symbol S : Source register number

25DP.MEAN N : Number of registers to be averaged

Operation control— ENT S: ERR — N range error (N units of successive registers starting from S)
N : D : Register number for storing result (mean value)
D - The S, N, D may combine with V, Z, PO~P9 to

serve indirect address application

Range| WX | WY WM WS |TMR|CTR| HR IR OR | SR |ROR| DR | K| XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000( DO | 2 | V-Z
?aFrJ:j WX‘24O WY|24O WM‘1896 WS‘984 T2‘55 02|55 R3§|339 R3£‘303 R3l)67 R4‘167 R8(‘)71 D4(|)95 2;6 PO~P9
S O O O O J]O0O]O]J] O] O] 0O0]0O0]0]O0 O
N O O O O] OO |lO]O]1]0]0]0| O
D O O O 101010 O 1O 10O ] O O

® \When operation control "EN" =1 or "EN 1 " ( ﬁ instruction) from O to 1, add the N successive 16-bit or 32-bit

([ instruction) numerical values starting from S, and then divided by N. Store this mean 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 between 2 and 256, then the
N range error "ERR" will be set to 1, and do not execute the operation.

® At left, the example program gets the mean value of the

3 successive 16-bit registers starting from RO, and stores
the results into the 16-bit register R10

S RO 123
R1 9
(N=3)
R2 788 123+9+-788

gxo=T >

=306 (Rouding off the remainder )

b | Ri0 | 306
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Advanced Function Instruction

FUN 26 B) [@
SQRT

SQUARE ROOT

FUN 26 B) [@
SQRT

Ladder symbol
26DP.SQRT

Operation control — ENTH{ S :

ERR — S range error

S : Source register to be taken square root

D : Register for storing result

(square root value)

D : S, D may combine with V, Z, PO~P9 to serve
indirect address application
Range| WX | WY WM WS | TMR | CTR | HR IR OR SR | ROR | DR K XR
WX0 | WYO | WMO | WSO | TO co RO | R3840 | R3904 | R3968 | R5000 | DO | vz
Ope- | | TR A (N S R IR B
rand WX240 |WY240| WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 P0~P9
S O O O @) O O O O O O O O O O
D O O O O O O O o | O O O

2147483647

D :

R 0

s | K | 2147483647
Uxo=T
D| Rl RO | 46340

R1

V2147483647 = 4634095

t

rounding off

RO

® When operation control "EN" = 1 or "EN 1" ( ﬁ instruction) from 0 to 1, take the square root (rounding off
numbers after the decimal point) of the data specified by the S field, and store the result into the register
specified by D.

® While the S value is derived from the content of the register, if the value is negative, then the S value error
flag "ERR" will be set to 1, and do not execute the operation.

® The instruction at left calculates the square root of the
constant 2147483647, and stores the result in RO.
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Advanced Function Instruction

FUN27 B [@ NEGATION FUN27 B [@
NEG (Take the negative value) NEG
Ladder symbol
D : Register to be negated
27DP: . . -
o i trol 1 D may combine with V, Z, PO~P9 to serve indirect address
peration control — EN NEG D application
Range| WY WM WS [TMR|CTR| HR OR SR | ROR | DR XR
WYO | WMO | WSO | TO | CO RO |R3904 | R3968 | R5000 | DO V-Z
Ope- | | | \ | | \ | \ |
rand WY240 | WM1896 |WS984 | T255 | C255 | R3839 | R3967 | R4167 | R8071 | D4095 | PO~P9
D O O O O | O O O o | O O O

the value of the content of the register

® If the value of the content of D is nega

27P

X0
H FEN?{ NEG|R 0

® When operation control "EN" =1 or "EN 1 " ( ﬁ instruction) from 0 to 1, negate (ie. calculate 2's complement)

specified by D, and store it back in the original D register.

tive, then the negation operation will make it positive.

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

D[ Ro | 12345 | ©"3039H
Uxo=T
D | RO | 12345 | # cFerH
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Advanced Function Instruction

FUN 28 B @ ABSOLUTE FUN 28 B @
ABS (Take the absolute value) ABS
Ladder symbol )
D : Register to be taken absolute value
28DP: . . o
Operation control — ENT~|V ABS D D mgy c'omblne with V, Z, PO~P9 to serve indirect address
application

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

WYO0 WMO WS0

Ope- |

rand WY240 | WM1896 | WS984 | T255 |C255| R3839 | R3967 | R4167 | R8071 | D4095 | PO~P9

TO | CO | RO |R3904|R3968|R5000| DO |V-Z
| | |

D O ©) ©)

O 10| O O 1O 10 ] O ©)

28DP

X0
H —EN™ ABS|R 0

® \When operation control "EN" = 1 or "EN 1 " (
content of the register specified by D, and write it back into the original D register.

ﬁ instruction) from 0 to 1, calculate the absolute value of the

® The instruction at left calculates the absolute value of
the RO register, and stores it back in RO.

D [R1 RO| —12345 | ¥ CcFc7H
Uxo=T
D |[R1 RO| 12345 | % 3039H
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Advanced Function Instruction

FUN29 B @ FUN29 B @
EXT SIGN EXTENSION EXT

Ladder symbol

29P: D may combine with V, Z, PO~P9 to serve indirect address
Operation control — ENTH EXT D application

D : Register to be taken sign extension

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

WYO0 WMO Wso | TO | Co RO |R3904 | R3968 | R5000 | DO V-zZ

Ope- | | | | \ | | | \ |

rand WY240 |WM1896 | WS984 | T255 | C255 | R3839 | R3967 | R4167 | R8071 | D4095 | PO~P9
D O O O O O O O o o O O

® \When operation control "EN" =1 or "EN 1 " (ﬁ instruction) from 0 to 1, this instruction will sign extent the 16
bit numerical value specified by D to 32-bit value and store it into the 32-bit register comprised by the two
successive words, D + 1 and D. (Both values are the same, only it was originally formated as a 16 bit
numerical value, and was then extended to be formated as a 32 bit numerical value.)

® This instruction extent the numerical value of a 16-bit register into an equivalent numerical value in a 32-bit
register (for example 33FFH converts to 000033FFH), Its main function is for numerical operations
(+,-,*/,CMP...... ) which can take the 16 bit or 32 bit numerical values as operand. Before operation all the
operand should be adjusted to the same length for proper operation.

® The instruction at left takes a 16 bit numerical value RO,

X0 29P and extends it to an equivalent value in 32 bits, then
+—{ }*EN?{ EXT |[R O stores it into a 32 bit register (DR0=R1R0) comprised RO
and R1
R1 B15 RO BO
D | R1RO Ignorethevalueof.R1 before 1l 1ol ol 11 1111 1l 1l 1 ol ol ol 1] 1] 1 12345
extension
Oxo-T
B31 R1 B16|B15 RO BO

p | R1Ro [t 1] 1[4l 1[ 4[] 1[ 1] ][ 1] 4[4[ 1] 1[1] 1] o[ o[ [ 1] 1] 1[ 1] 1] o[ o o[ 1] 1] 1] —12345

Fill B15 value into B31-B16,(if B15 is 0, then B31-B16 are all 0)

Before extension (16 bits) RO0= CFC7H=—-12345

The t ical val tually th
After extension (32 bits ) R1RO=FFFFCFC7H= — 12345 } © wo numerical values are actuatly the same
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Advanced Function Instruction

FUN 30 GENERAL PURPOSE PID OPERATION FUN 30
PID (Brief description) PID
Ladder symbol o
Ts : PID Operation time interval
—30.PID —
Mode — AM {Ts - ERR — Setting error SR : Starting register of process control
SR - parameter table comprised by 8 consecutive
. isters.
Bumpless — BUM{ OR : - HA — High alarm registers
PR : OR : PID output register
Direction — D/R { WR : - LA — Low alarm
PR : Starting register of the process parameter
table comprised by 7 consecutive registers.
Range| HR | ROR| DR K WR : Starting register of working variable for PID
o R‘O R5(|’°° D|° internal operation. It requires 7 registers and
raﬁ(: R3839 | R8071 | D4095 can’t be re-used in other part of the ladder
Ts Ol O | O | 1~3000 program.
SR O1To | 0O
OR 1o 0O
PR O1T |10
WR O 1T ]l 0

® PID function according to the current value of process variable (PV) derived from the external analog signal
and the setting value (SP) of process performs the calculation, which base on the PID formula. The result of
calculation is the control output for the controlled process, which can feed directly to the AO module or other
output interface or leaved for further process. The usage of PID control for process if properly can achieve a
fast and smooth result of PV tracking toward SP change or immune to the disturbance of process.

® The PID formula in digital form:

Mn = [(D4005/Pb)x En]+ % [(D4005/Pb)xTixTsxEn] — [(D4005/Pb)xTdx(PVn-PVn-1)/Ts] + Bias
0

Mn : Control output at time "n”

Pb : Proportional band ( range : 2~5000, unit 0.1%. Kc (gain) =1000/ Pb )

Ti : Intergal time constant ( range : 0~9999 corresponds to 0.00~99.99 Repeats/Minute )

Td : Differential time constant ( range : 0~9999 corresponds to 0.00~99.99 Minutes )

PVn : Process value at time "n”

PV n-1 :Process value at time "n”

En :Error at time "n” =set value ( SP) — process value at time "n” (PVn)
Ts : Interval time of PID calculation ( range: 1~3000, unit: 0.01 S)
Bias : Control output offset ( range: 0~16380 )

® For detail description of this function, please refer chapter 20.
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Advanced Function Instruction

FUN31 ﬁ CRC16 CALCULATION FUN31 ﬁ
CRC16 (CRC16) CRC16
Ladder symbol
~31P.CRC16 — MD : 0, Lower byte of registers to be calculated the
Executrion control — ENTH MD : - D=0 — CRC16
S 1, Reserved
F ERR — . .
N S : Starting address of CRC16 calculation
D N : Length of CRC16 calculation (In Byte)
D : The destination register to store the calculation of
RO |R5000( DO Register D stores the Upper Byte of CRC16
L ‘ | | Register D+ 1 stores the Lower Byte of CRC16
rand R3839 | R8071 | D4095
MD 0~1 S, N, D may associate with V -~ Z ~ PO~P9 index register to
S O O O serve the indirect addressing application
N O O O |1~256
D O 101 O

When execution control "EN"=1 or "EN 1 " ( ﬁ instruction ) changes from 0—1, it will start the CRC16
calculation from the lower byte of S and by the length of N, the result of calculation will be stored into register
D and D+1.

The output indication "D=0" will be ON if the value of calculation is 0.
It will not execute the calculation and the output indication "ERR" will be ON if the length is invalid.

When communicating with the intelligent peripheral in binary data fromat, the CRC16 error detection is used
very often; the well known Modbus RTU communication protocol uses this method for error detection of
message frame.

CRC16 is the check value of a Cyclical Redundancy Check calculation performed on the message contents.

Perform the CRC16 calculation on the received message data and error check value, the result of the
calculation value must be 0, it means no error within this message frame.

MO r08P.MOV—— Description : When MO changes from 0—1, it will execute the
"—{ ENTS @ DO CRC16 calculation starting from lower byte of RO, the length is
D: Vv assigned by DO, and then stores the CRC value into register
_31P.CRC16— RO+V and RO+V+1.
EN 7] MD: 0 LD=0- It is supposed D0=10, the registers R10 and R11 will store the
RO CRC16 value.
DO [ERR-
D: ROV
S D
High Byte Low Byte High Byte Low Byte
RO| Don't care Byte-0 R10 00 CRC-Hi
R1| Don'tcare Byte-1 R11 00 CRC-Lo
R2| Don't care Byte-2
R3| Don't care Byte-3
R4| Don't care Byte-4
R5| Don't care Byte-5
R6| Don't care Byte-6
R7| Don't care Byte-7
R8| Don't care Byte-8
R9| Don't care Byte-9




Advanced Function Instruction

FUN32
ADCNV

CONVERTING THE RAW VALUE OF 4~20MA ANALOG INPUT FUN32

(ADCNV) ADCNV

Ladder symbol

- 32.ADCNV——
Operation Control —EN-{ Pl :
S
14/12 - Bit Selection — F/T 1
N
D
ange| HR IR |ROR]| DR | K
RO | R3840 | R5000 | DO
Ope- | | | |
rand R3839 | R3903 | R8071 | D4095
Pl 0~1
S O O O O
N O O O 1~64
D O o O

Pl : 0, the polarity setting of analog input module is at unipolar

o1,

position
the polarity setting of analog input module is at bipolar
position

S : Starting address of source registers

N : Quantity of conversion (In Word)

D : Starting address of destination registers

S, N, D may associate with V~Z-P0~P9 index register to serve
the indirect addressing application.

the offset of the raw reading value;

Example :
MO 32.ADSNV ——
—— EN4 P1: 0
S: R3840
—F/T{N : 6
D : R500

the results into the D registers.

This instruction will not act if invalid length of N.

® When the analog input is 4~20mA, the analog input module is one of the solution to get this kind of signal,
but the input span of the analog input module is 0~20mA (Setting at 10V - Unipolar), however there will exist

this instruction is applied to eliminate the offset and convert the raw
reading value into the range of 0~4095(12-bit) or 0~16383(14-bit), it is more convenient for following
operation.

® When execution control "EN"=1, it will execute the conversion starting from S, length by N, and then store

e When the input “F/T” =0, it assigns the 12-bit analog input module; while “F/T” =1, it assigns the 14-bit
analog input module.

Description : When MO is ON, it will perfom 6 points of conversion starting from R3840, where the offset of 4~

20mA raw reading value will be eliminated, and the corresponding value 0~4095 will be stored into

R500~R505.
S
R3840 —1229
R3841 409
R3842 2047
R3843 —2048
R3844 —2048
R3845 —2048

D

R500 0 (4 mA)
R501 2047 (12 mA)
R502 4095 (20 mA)
R503 0 (0 mA)
R504 0 (0 mA)
R505 0 (0 mA)
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Advanced Function Instruction

FUN 35 FUN 35

E H EXCLUSIVE OR E H

XOR XOR
Ladder symbol Sa: Source data a for exclusive or operation
35DP.XOR Sb :Source data b for exclusive or operation

Operation control — ENTH Sa : -D=0 — Result as 0

perat esultas D : Register storing XOR results
Sb Sa, Sb, D may combine with V, Z, PO~P9 to
D : serve indirect address application

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

WX0 WYO0 WMO WS0 TO Co RO |R3840|R3904 [R3968 |R5000| DO |16/32bit|] V-Z
Ope- \ \ \ \ | | | | | | | | +/-
rand WX240 | WY240 | WM1896 |WS984 | T255 | C255 |R3839|R3903 |R3967 |R4167 |R8071|D4095 | number| PO~P9

Sa ®) O ®) O] 0Ol O]O]O]0O0]10]O0 O O
Sb ©) ©) ©) O] 00O O]O O ]0]10]O0 O O
D ©) ©) O ]1]O0]10] O O ]1]O0 O] O ®)

° When operation control "EN" = 1 or "EN 1 " ( ﬁ instruction) changes from 0 to 1, will perform the logical
XOR (exclusive or) operation of data Sa and Sb. The operation of this function is to compare the
corresponding bits of Sa and Sb (BO~B15 or BO~B31), and if bits at the same position have different status,
then set the corresponding 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.

® The instruction at left makes a logical XOR operation
using the RO and R1 registers, and stores the result
in R2.

Sa | RO |[1|/0[1]{1]1]0|1[1]0[|1[1|0|1(1]0]1
Sb | R1T |1[1]1]0]1]1]1]0]1]0[1]0|0O[1]1]0

Oxo=T

p | Rz [o]1]o]1]o]1]o[1]1]1]0]o]1]0]1]1]
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Advanced Function Instruction

FUN 36 B) [@
XNR

EXCLUSIVE NOR

FUN 36 B) [@
XNR

Ladder symbol

36DP.XNR—
Operation control — ENTH Sa :

D=0 — Resultas 0

Sa: Data a for XNR operation

Sb: Data b for XNR operation

D : Register storing XNR results

Sb :
D Sa, Sb, D may combine with V, Z, PO~P9 to serve
indirect address application
Range| WX WY WM WS |[TMR|CTR| HR IR OR SR |ROR | DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904 |R3968|R5000| DO vz
Ope- T R U O T T T L A T T e
rand WX240 | WY240 |WM1896| WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 |~ PO~P9
Sa O O O O O] O O O O O O O O O
Sb O O O O O] 0 O O O O O O O O
D O O O O] 0 O O o* | O O O

Sa
Sb

) After the operation, if the bits in D are all 0, then set the 0 flag "D=0" to 1.

) When operation control "EN" = 1 or "EN 1" ( ﬁ instruction) changes from 0 to 1, will perform the logical
XNR (inclusive or) operation of data Sa and Sb. The operation of this function is to compare the
corresponding bits of Sa and Sb (B0~B15 or B1~B31), and if the bit has the same value, then set the
corresponding bit within D as 1. If not then set it to 0.

® The instruction at left makes a logical XNR operation

L D=0—
in the R2 register.

RO

1(1(1/0[1[1]0]1[1]0]1

R1

110[1]1[1]0|1]0]1]0]0

Ixo=-T

p | Rre [1]o]1]o]1]o]1]o]o]o]1]1]0]1]0]0]

of the RO and R1 registers, and the results are stored
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Advanced Function Instruction

FUN 37 B [@
ZNCMP

ZONE COMPARE

FUN37 B &
ZNCMP

Ladder symbol

S : Register for zone comparison

-37DP.ZNCMP SU : The upper limit value
Operation control —ENT+ S - INZ — Inside zone SL : The lower limit value
Su : - S>U — Higher than upper limit S, SU, SL may combine with V, Z,
S o PO~P9 to serve indirect address
I S<L — Lower than lower limit application
 ERR — Limit value erroe
Range| WX WY WM WS |[TMR|CTR | HR IR | OR | SR |[ROR| DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO |16/32-bit| V .Z
Ope- | | \ \ | \ \ | | | \ \ +-
rand WX240 | WY240 | WM1896 | WS984 | T255 | C255 |R3839|R3903 |R3967|R4167 [R8071|D4095| number | PO~P9
S O O O O |lO|lO]O OO0 0O]|O0O O
SuU O O O O |lO|lO]O|O]O|0O]0O]|O0 O O
SL O O O O 1Ol O0O]O|O0O]0O0]0] 0|0 O O

When operation control "EN" =1 or "EN 1 " ( ﬁ instruction) changes from 0 to 1, compares S with upper

limit SU and lower limit SL. If S is between the upper limit and the lower limit (SL.=<S=Sy), then set the
inside zone flag "INZ" to 1. If the value of S is greater than the upper limit Sy, then set the higher than

upper limit flag "S>U" to 1. If the value of S is smaller then the lower limit S, then set the lower than lower

limit flag

"S<L"as 1.

will set to 1, and this instruction will not carry out.

X0 -37P.ZNCMP— Yo
e —ENT{S: R 0 [INZ—()
Su: R 1

SL: R 2 rS>U—

LS<| —

| ERR—
S RO 200
Su R1 300
St R2 100

Before-execution

The upper limit Sy should be greater than the lower limit S.. If Sy<Sy, then the limit value error flag "ERR"

® The instruction at left compares the value of RO with the

upper and lower limit zones formed by R1 and R2. If the

values of RO~R2 are as shown in the diagram at bottom

left, then the result can then be obtained as at the right

of this diagram.

® |[f want to get the status of out side the zone, then OUT
NOT YO0 may be used, or an OR operation between the

two outputs S>U and S<L may be carried out, and move
the result to YO.

(Upper limit value )

( Lower limit value )

&

xo="T

YO

—

Results of execution
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Advanced Function Instruction

FUN 40 FUN 40
E ﬁ BIT READ E ﬁ
BITRD BITRD
Ladder symbol S : Source data to be read
40DP.BITRD N : The bit number of the S data to be read out.
Operation control — ENTH{ S : OBT — Output bit

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

N : indirect address application
ERR — N value error
Range| WX | WY WM WS |TMR | CTR | HR IR OR | SR [ROR| DR K XR
WX0 | WYO | WMO | WSO | TO Co RO |R3840|R3904 R3968|R6000| DO | ..o . | V2
Ope- \ \ \ | | | \ | \ | | \ !
rand Wx240 | WY240| WM1896 | wsos4 | T255 | 255 |R3839| R3903 |R3967 |Ra167 | R8071 | D405 | " "MPE | po-pg
S O O O O O O O O O O O O O O
N O O O O O O O O O O O O 0~31 O

o When read control "EN" =1 or "EN 1 " ( ﬁ instruction) changes from 0 to 1, take the Nth bit of the S data
out, and put it to the output bit "OTB".

° When read control "EN" =0 or "EN 1" (ﬁ instruction) is not change from 0 to 1, The output “OTB” can be
selected to keep at the last state( if M1919=0 ) or set to zero (if M1919=1).

° When the operand is 16 bit, the effective range for N is 0~15. For 32 bit operand ( D instruction) it is 0~31.
N beyond this range will set the N value error flag "ERR" to 1, and do not carry out this instruction.

® The instruction at left reads the 7th bit (X7) status from

oTB / > WXO0 (X0~X15) and output to YO. The results are as
follows:

X0 40P.BITRD
F—ENTH S : WX 0

X15 X7 X0
s| wxo [1]1]o]o]1]1]1]o]1]o]o]1]1]0]0]1]

N=7 = Ox=T

vo [1]
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Advanced Function Instruction

FUN 41 D) [@ FUN 41 D) [@

BIT WRITE

BITWR BITWR
Ladder symbol D : Register for bit write
41DP.BITWR N : The bit number of the D register to be
Write control— ENTH D : ERR — N value error written.
N : D, N may combine with V, Z , PO~P9 to serve
Write bit— INB indirect address application

Range| WX | WY WM WS |TMR|CTR| HR IR OR | SR |ROR | DR K XR
WX0 | WYO WMO WSO | TO | CO RO [ R3840 | R3904 | R3968 | R5000 | DO 0 0|Vv-Z

Ope- | | \ \ | | | \ \ | | [ ][ or|

rand WX240|WY240| WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 |15 31| PO~P9
D O O O 1010 O O 1010 ] O O
N O |1 O O O 1010101010 ]10]0]O0O O O

® When write control "EN" =1 or "EN 1 " ( ﬁ instruction) changes from 0 to 1, will write the write bit (INB) into
the Nth bit of register D.

® When the operand is 16 bit, the effective range of N is 0~15. For 32 bit ( E instruction) operand it is 0~31. N
beyond this range, will set the N value error flag "ERR" to 1, and do not carry out this instruction.

® The instruction at left writes the status of the write bit
INB into B3 of RO. Assuming
X1 =1, the result will be as follows:

N=3 B\?X%f

pfro | [ [ [T ]I ITJal]]]

B15 B3 BO
Bits other than B3 remain unchanged
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Advanced Function Instruction

FUN428 [ BIT MOVE FUN42B &
BITMV BITMV
Ladder symbol S : Source data to be moved
~42DP.BITMV— Ns: Assign Ns bit within S as source bit
Move control —ENT+ S - ERR — N value error D : Destination register to be moved
Ns : Nd: Assign Nd bit within D as target bit
D S, Ns, D, Nd may combine with V, Z, PO~P9 to
Nd : serve indirect address application
Range| WX | WY WM WS | TMR |[CTR| HR IR OR SR | ROR | DR K XR
wxo [ wyo | wmo [ wso | To | co | Ro |R3840|R3904|R3968|R5000| DO | .0 | V-Z
Ope- | \ | | \ \ \ \ \ \ \ \ !
rand Wx240| WY240| w1896 | wsesa | T255 | c255| R3839 | R3903 | R3967 | Ra167 | R8071 | D40gs | " ™PT | po-~pg
S O O O O O |10 O O O O O O O O
Ns O O O O O 10| O O O O O O 0~31 O
D O O O O 10| O O o | O O O
Nd O O O O O | 0O O O O O O O 0~31 O

® \When move control "EN" =1 or "EN 1" (ﬁ instruction) changes from 0 to 1, will move the bit status specified
by Ns within S into the bit specified by Nd within D.

® \When the operand is 16 bit, the effective range of N is 0~15. For 32 bit ( E instruction) operand the effective
range is 0~31. N beyond this range will set the N value error flag "ERR" to 1, and do not carry out this

instruction.
X0 42P.BITMV ® The instruction at left moves the status of B11 (X11)
—ENT S : WX 0 [ERR- within S into the B7 position within D. Except bit B,

Ns: 11
D:R
Nd:7

other bits within D does not change.

X15 X11 X0
SIWx0|||||1|\|||||||||||
Ns=11——1I3
Oxo=T
Nd=7
plRrO | | [ [TV T[T T T[]
B15 B7 BO

7-17



Advanced Function Instruction

FUN43 B[ NIBBLE MOVE FUN43 B[
NBMV NBMV
Ladder symbol
Ladder symbol S : Source data to be moved
43DP.NBMV— Ns: Assign Ns nibble within S as source nibble
Move control —ENT+ S [ ERR = Nvalue error D : Destination register to be moved
Ns : Nd: Assign Nd nibble within D as target nibble
D : S, Ns, D, Nd may combine with V, Z, PO~P9 to
Nd : serve indirect address application
Range| WX | WY WM WS |TMR|CTR| HR IR OR | SR |ROR| DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO |16/32-bit| V-Z
Ope- | | | | \ | | \ \ | \ \ +-
rand WX240|WY240| WM1896 | WS984 | T255 | C255 | R3839 |R3903 | R3967 |R4167 |[R8071| D4095 | number | PO~P9
S O O O O 1O O0O] O 10101010 O O O
Ns O O O O 1 O]lO0O] O 1010|1010 O 0~7 O
D O O O OO0 | O O 10O | O O O
Nd O ©) O O 10Ol O 1O 101010 O 0~7 O

® \When move control "EN" =1 or "EN 1" ( ﬁ instruction)has a transition from 0 to 1, will move the Ns’th nibble
from within S to the nibble specified by Nd within D. (A nibble is comprised by 4 bits. Starting from the lowest
bit of the register, B0, each successive 4 bits form a nibble, so BO~B3 form nibble 0, B4~B7 form nibble 1,
etc...)

® \When the operand is 16 bit, the effective range of Ns or Nd is 0~3. For 32 bit ( E instruction) operand the
range is 0~7. Beyond this range, will set the N value error flag "ERR" to 1 , and do not carry out this
instruction.

® The instruction at left moves the third nibble NB2
}—EN¢ S:R (B8~B11) within S to the first nibble NB1 (B4~B7) within
D. Other nibbles within D remain unchanged.

Nd=1 N

NB3 NB2 NB1 NBO

DlRrRi | [ [ [T [ [ [afafofa] [[T]]
B15 BO
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Advanced Function Instruction

FUN 44 B @ BYTE MOVE FUN 44D &
BYMV BYMV
Ladder symbol S : Source data to be moved
r44DP.BYMV Ns : Assign Ns byte within S as source byte
Move control— ENTH S - ERR — N value error D : Destination register to be moved
Ns :
D Nd : Assign Nd byte within D as target byte
Nd - S, Ns, D, Nd may combine with V, Z, PO~P9 to
: serve indirect address application
Range| WX | WY WM WS [TMR | CTR | HR IR OR | SR |ROR | DR K XR
WX0 | WYO | WMO | WSO | TO CO | RO |R3840|R3904|R3968 |R5000| DO 16/32-bit V.z
Ope- \ \ | \ | | \ \ \ \ \ \ +/- number
rand WX240|[WY240| WM1896 | WS984 | T255 | C255 |R3839 | R3903 | R3967 | R4167 | R8071 | D4095 PO~P9
S O O O O O O O O @) @) O @) O O
Ns O O O O O O O O O O O O 0~3 O
D O O O O O O O 1O 10 | O O
Nd O O O O O O O O O O O O 0~3 O

® \When move control "EN" =1 or "EN 1" ( ﬁ instruction) has a transition from 0 to 1, move Nsth byte within S
to Ndth byte position within D. (A byte is comprised of 8 bits. Starting from the lowest bit of the register, BO,
each successive eight bits form a byte, so BO~B7 form byte 0, 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 instruction) operand, the

range is 0~3. Beyond this range, will set the N value error flag "ERR" to 1, and do not carry out this
instruction.

® The instruction at left moves the third byte (B16~B23)
}—EN? S:R within S (32 bit register composed of R1R0), to the first
byte within D (32 bit register composed of R3R2). Other
bytes within D remain unchanged.

B15 BO
s[rRiro| [ [ [[ [ ][ tfofafafafolafa] [ [[[[ [ ITTII[]]]
Byte3 Byth Byte1 ByteO
Ns=2 E
Ixo-T

Nd=1 B\\L

Byte3 Byte2 Byte1 ByteO

pRsR2| [ [ [ [ [T [T [ Tafolafafefofala[ [ [T ]]]]
B31 BO
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Advanced Function Instruction

FUN 45 FUN 45
E H EXCHANGE E H
XCHG XCHG
Ladder symbol Da : Register a to be exchanged
45DP.XCHG Db : Register b to be exchanged

Exchange control — ENT+ Da: Da, Db may combine with V, Z, PO~P9 to serve indirect

Db - address application

Range| WY WM WS [TMR|CTR| HR | OR | SR |ROR| DR XR
WYO | WMO | WSO | TO | CO | RO |R3904|R3968|R5000| DO | V-.Z
Ope- \ \ | | | | | \ \ \
rand WY240 | WM1896 |WS984 | T255 | C255 |R3839|R3967|R4167|R8071|D4095| PO~P9
Da O O O OO ] O O 1O |O"| O O

bb | O] © O JOJOJTO OO ]O]1O] O

® \When exchange control "EN" =1 or "EN 1 " ( ﬁ instruction) has a transition from 0 to 1, will exchanges the
contents of register Da and register Db in 16 bits or 32 bits ( E instruction) format.

X0 45P.XCHG ® The instruction at left exchanges the contents of the
—EN? Da:R 0 16-bit RO and R1 registers.
Db : R 1

B15 BO
Da | RO |0j0Oj0O|0O|0|0O]|0O]|0O|O|O|O|O|O]O|O]|O
Db | R1T [1]1 |11 111111111111

Da | RO [1|1|[1|1|1|1]|1|[1|1]|1]1]1]|1
Db | R1 |0/0|0|0|0|0]|0]|0|0|0O|O|O|O0|O|O]|O
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Advanced Function Instruction

FUN 46 [ FUN 46 [@
BYTE SWAP
SWAP SWAP
Ladder symbol D : Register for byte data swap
46P. D may combine with V, Z, PO~P9 to serve indirect address
Swap control — ENTH SWAP D application

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

WYO0 | WMO | WSO | TO | CO | RO |[R3904|R3968|R5000| DO | v-.z
Ope- | \ | | \ \ | | \ |
rand WY240 |WM1896 | WS984 | T255 | C255 | R3839 | R3967 | R4167 | R8071 | D4095 | PO~P9

D O O O 100|000 0] O O

® \When swap control "EN" =1 or "EN 1" ( ﬁ instruction) has a transition from 0 to 1, swap the data of the low
byte, Byte 0 (BO~B7), and the high byte, Byte 1 (B8~B15), in the 16 bit register specified by D.

B15 B8 B7 BO

| Byte 1 (high) | Byte 0 (low) |

X0 46P ® The instruction at left swaps the data of the low byte
H FEM{SWAP R 0 (BO~B7) and the high byte (B8~B15) in RO. The results

are as follows:

Byte1 ByteO

D|Ro [o]lo[1][1]o]ol1[1]1][1]1]1]o]o]0]0]
B15 B8 BY BO

oxo-T

B15 BO
p| Rro [1]1]1]1]0]o]o]o]oo]1]1]0]o]1]1]

7-21



Advanced Function Instruction

FUN 47 FUN 47
E NIBBLE UNITE E
UNIT UNIT

Ladder symbol S : Starting source register to be united
47P.UNIT N : Number of nibbles to be united

Unite control —ENTH S -ERR — N value error ) . .

D : Registers storing united data
N S, N, D may combine with V, Z, PO~P9 to serve
D : indirect address application

Range| WX | WY WM WS |TMR|CTR| HR IR OR | SR |[ROR| DR | K| XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904 |R3968|R5000( DO | 1 | v.Z
Ope- | | | | | | \ \ | \ \ \ |
rand \|wx240 | WY240 | WM1896 | WS984 | T255 |C255| R3839 | R3903 | R3967 | R4167 | R8071 | D4095| 4 | PO~P9
S ©) O O O 10101 O |0 O 1O 10O O O
N O O O O 10101 O 1|0 O 1010 O 10| O
D ©) O O 1O 101 0O oOlo o] O O

® \When unite control "EN" = 1 or "EN 1" ( ﬁ instruction) has a transition from 0 to 1, take out the lowest
nibbles NBO, of N successive registers starting from S, and fill them into NBO, NB1, ..... NBn-1 of D in
ascending order. Nibbles not yet filled in D (when N is odd) are filled with 0. (A nibble is comprised by 4 bits.
Starting from the lowest bit in the register, BO, each successive four bits form a nibble, so BO~B3 form nibble
0, B4~B7 form nibble 1, etc...).

® This instruction only provides WORD (16 bit) operand. Because of this, there are usually only 4 nibbles can
be involved. Therefore the effective range of N is 1~4. Beyond this range, will set the N value error flag
"ERR" to 1, and do not carry out this instruction.

® The instruction at left takes out NBO from 3 registers, RO,
R1 and R2, and fills them into NBO~NB2 within WYO

register.
N=3
NB3 NB2 NB1 NBO
D [w Y oloooolo100Joo10J0001]
Y159 YO
Set the not united NB as 0
B15 B12B11 B8B7 B4B3 B0
S RO 0001
N=3 4 S+1 | R1 0010
S+2 | R2 0100
NB3 NB2 NB1 NBO xo="T
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Advanced Function Instruction

FUN 48 [@
DIST

NIBBLE DISTRIBUTE

FUN 48 [@
DIST

Distribution control— ENTH{ S
N :
D :

Ladder symbol
48P .DIST—

FERR — N value error

S : Source data to be distributed
N : Number of nibbles to be distributed
D : Starting register storing distribution data

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

Range| WX WY WM | WS [TMR|CTR| HR | IR | OR | SR |ROR| DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000 DO | 16-bit | V-Z
Ope- \ | \ | \ | | \ | | | \ +-
rand WX240 | WY240 | WM1896 |WS984 | T255 | C255| R3839 | R3903 | R3967 | R4167 | R8071| D4095 | number | PO~P9
S O O O O 1001010010100 O ©)
N O ©) ©) O 1001 OJTO]JOJ]O 10O 14 ©)
D ©) O O 10101 O O ]Oo O] O O

X0 48P.DIST——
——ENT{ S : WY 0

® \When distribution control "EN" = 1 or "EN 1" ( ﬁ instruction) has a transition from 0 to 1, will take N
successive nibbles starting from the lowest nibble NBO within S, and distribute them in ascending order into
the 0 nibbles of N registers starting from D. The nibbles other than NBO in each of the registers within D are
all set to zero. (A nibble is comprised by 4 bits. Starting from the lowest bit in a register, BO, each successive
4 bits form a nibble, so BO~B3 form nibble 0, B4~B7 form nibble 1, etc...)

® This instruction only provides WORD (16 bit) operand. Therefore there are usually only 4 nibbles can be

involved, so the effective value of N is 1~4. Beyond this range, will set the N value error flag "ERR" to 1, and
do not carry out this instruction.

® The instruction at left writes NBO~NB2 from the WXO0
register into the NBO of the 3 consecutive registers

FERR-

RO~R2.

X15 X111

NB3 NB2

N=3 NB3 NB2 NB1 NBO
X0 B15 BO
s | wxo [oooolo100foo10o001——— b | Ro[0o000[0000]0000]0001
NB1  NBO —>D+1 | R1 [0000[0000[0000[0010
p+2 | R2 [0000]/0000[0000]0100

;g_,r NB1~NB3 are allseta "0"
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Advanced Function Instruction

FUN49 [@
BUNIT

BYTE UNITE

FUN49 [@
BUNIT

Execution control — ENTH{ S :

Ladder symbol
49P.BUNIT

N :
D :

S : Starting address of source register to be united

N : Number of bytes to be united
D : Registers to store the united data

S, N, D may associate with V ~ Z ~ PO~P9 index register to
serve the indirect addressing application

Range| HR | ROR | DR K
RO R5000 DO
Ope- | | |
rand R3839 | R8071 | D4095
S O O O
N O O O | 1~256
D O o O

@® When execution control "EN"=1 or "EN 1" ( ﬁ instruction ) changes from 0—1, it will perform the byte
combination starting from S, length by N, and then store the results into D registers.

@ This instruction will not act if invalid range of length.

@® When communicating with intelligent peripheral in binary data format, this instruction may be applied to do
byte combination for following word data processing.

Example :

Description : When M2 changes from 0—1, it will perform the byte combination starting from R1500, the length is

M2 49P BUNIT——
e [—EN? S : R 1500
N:R 999
D : R 2500

assigned by R999, and then store the results into registers starting from R2500.
It is supposed R999=10, the results of combination will store into R2500~R2504.

R1500
R1501
R1502
R1503
R1504
R1505
R1506
R1507
R1508
R1509

S
High Byte Low Byte
Don'’t care Byte-0
Don'’t care Byte-1
Don'’t care Byte-2
Don'’t care Byte-3
Don'’t care Byte-4
Don'’t care Byte-5
Don'’t care Byte-6
Don'’t care Byte-7
Don'’t care Byte-8
Don'’t care Byte-9

D
High Byte Low Byte
R2500 Byte-0 Byte-1
R2501 Byte-2 Byte-3
R2502 Byte-4 Byte-5
R2503 Byte-6 Byte-7
R2504 Byte-8 Byte-9
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Advanced Function Instruction

FUN50 [@
BDIST

Execution control — ENT{ S :

FUNSO
BYTE DISTRIBUTE BDISTH
Ladder symbol S : Starting address of source register to be distributed
50P.BDIST— N : Number of bytes to be distributed
D : Registers to store the distributed data
N: S, N, D may associate with V~Z~P0~P9 index register to serve
D : the indirect addressing application.

Range] HR | ROR [ DR | K
RO | R5000 | DO
Ope® | | |
rand R3839 | R8071 | D4095
S O O O
N O O O 1~256
D O o* O

Example :

@® When execution control "EN" =1 or "EN 1 " ( ﬁ instruction ) changes from 0—1, it will perform the byte
distribution starting from S, length by N, and then store the results into D registers.

This instruction will not act if invalid range of length.

@® When communicating with intelligent peripheral in binary data format, this instruction may be applied to do
byte distribution for data transmission -

50P.BDIST —
S : R 1000
N : R 999
D : R 1500

Description : When M2 changes from 0—1, it will perform the byte distribution starting from R1000, the length is

assigned by R999, and then store the results into registers starting from R1500.
It is supposed R999=9, the results of distribution will store into R1500~R1508.

R1000
R1001
R1002
R1003
R1004

S D
High Byte Low Byte High Byte Low Byte
Byte-0 Byte-1 R1500 00 Byte-0
Byte-2 Byte-3 R1501 00 Byte-1
Byte-4 Byte-5 R1502 00 Byte-2
Byte-6 Byte-7 R1503 00 Byte-3
Byte-8 Don’t care R1504 00 Byte-4
R1505 00 Byte-5
R1506 00 Byte-6
R1507 00 Byte-7
R1508 00 Byte-8
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Advanced Function Instruction

FUN51 B & FUN51 D) [@
SHEL SHIFT LEFT SHEL

Ladder symbol
D : Register to be shifted

51DP.SHFL—
Shift control — ENT{ D : L OTB — Shift-out bit N : Number of bits to be shifted
N - N, D may combine with V, Z, PO~P9 to serve
indirect address application
Shift in bit — INB FERR — N value error
Range| WX | WY WM WS |TMR|CTR| HR IR OR | SR [ROR | DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968 R5000( DO | 1 1| vz
Ope- \ | | | \ \ \ | \ | \ | | or |
rand WX240|WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 |R8071|D4095| 16 32| PO~P9
D O O O o100 O O | O | O] O O
N O O O O O]10] O O O O O O O O

® When shift control "EN" =1 or "EN 1 " ( ﬁ instruction) has a transition from 0 to 1, will shift the data of the D
register towards the left by N successive bits (in ascending order). After the lowest bit BO has been shifted

left, its position will be replaced by shift-in bit INB, while the status of shift-out bits B15 or B31 (E instruction)
will appear at shift-out bit "OTB".

® |f the operand is 16 bit, the effective range of N is 1~16. For 32 bits ( D instruction) operand, it is 1~32.
Beyond this range, will set the N value error flag "ERR" to 1, and do not carry out this instruction.

51P.SHEL ® The instruction at left shifts the data in register RO

X0 towards the left by 4 successive bits. The results are

YO
—ENMD:R 0 [OTB—) shown below.
N :4

INB FERR-

YO  B15 RO BO  INB
[ ]~ [oJo[1[4]oo [+ o[+]+]*]t]ofofo]o] - [1]
: A

Oxo=T
YO  B15 RO BO  INB

lolof1]ol1]1][1][1]ofofofofr]1]1]1]

* ANANA A
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Advanced Function Instruction

FUN 52 E H SHIFT RIGHT FUN 52 E H
SHFR SHFR
Ladder symbol
52DP.SHFR D : Register to be shifted
Shift control— ENTH D OTB — Shift-out bit N : Number of bits to be shifted
N D, N may combine with V, Z, PO~P9 to serve
indirect address application
Shift in bit— INB ERR — N value error
Range| WX | WY WM WS |TMR|CTR| HR | IR | OR | SR |ROR| DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO | 1 1|v-z
Ope- | \ | | \ | | \ \ | | | [ or |
rand WX240 | WY240 | WM1896 | WS984 | T255 | C255 |R3839|R3903|R3967|R4167|R8071| D4095 |16 32 | PO~P9
D O O O OO | O O 10| O O O
N O O O O O |10 O O O | O O O O O

BO will appear at shift-out bit "OTB".

FE

YO

LOTB——( )

RR—

When shift control "EN" =1 or "EN 1" ( ﬁ instruction) has a transition from 0 to 1, will shift the data of D
register towards the right by N successive bits (in descending order). After the highest bits, B15 or B31 ( D
instruction) have been shifted right, their positions will be replaced by the shift-in bit INB, while shift-out bit

If the operand is 16 bit, the effective range of N is 1~16. For 32 bits ( D instruction) operand, it is 1~32.
Beyond this range, will set the N value error flag "ERR" to 1, and do not carry out this instruction.

® The instruction at left shifts the data in RO register
towards the right by 15 successive bits. The
results are shown below.

YO

A

[o]

lofofofofo]o[o[o]o]o]o]o]o]o]o]1]
AANANNANNNDNANNANNNNN

INB  B15 RO BO
o] ~ [1]o[1[o[+]o[+]o]t]o[1]o[1]o]1]o] ~ [ ]
A .

Ixo=T
INB  B15 RO BO

YO

[o]

*

7-27




Advanced Function Instruction

FUN 53 B [@ FUN 53 ) [@
ROTL ROTATE LEFT ROTL

Ladder symbol ,
D : Register to be rotated

53DP.ROTL )
) N : Number of bits to be rotated
Rotate control— ENTH D OTB — Rotate-out-bit
D, N may combine with V, Z , PO~P9 to serve
N s o
indirect address application
ERR — N value error
Range| WX WYy WM WS |[TMR|CTR| HR IR OR | SR |ROR| DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968 |R5000| DO | 1 11 v-z
Ope- | \ | \ \ | \ \ | | | | | or |
rand WX240 | WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071|D4095|16 32| PO~P9
D O O O OO0 | O O o] O | O O
N O O O O O|10O0 ]| O O O O O O O O

® \When rotate control "EN" = 1 or "EN 1" ( ﬁ instruction) has a transition from 0 to 1, will rotate the data of D
register towards the left by N successive bits (in ascending order, ie. in a 16-bit instruction, BO—B1, B1—
B2, ..., B14—+B15, B15—B0. In a 32-bit instruction, BO—B1, B1—B2, .... , B30—B31, B31—B0). At the
same time, the status of the rotated out bits B15 or B31 ( E instruction) will appear at rotate-out bit "OTB".

® |f the operand is 16 bit, the effective range of N is 1~16. For 32 bits ( D instruction) operand, it is 1~32.
Beyond this range, will set the N value error flag "ERR" to 1, and do not carry out this instruction.

® The instruction at left rotates data from the RO

Y0 register towards the left 9 successive bits. The
—OTB—( > results are shown below.
FERR-
RO BO

*

FI1|1|1|1|0|0|0|0|1|0|1|0|1|0|1|0|

Lo
gxo-T

B15 RO BO
lo[1]o]1]of1]o]1]+]1]1]o]ofo]o]1]

[1]vo

*
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Advanced Function Instruction

FUN 54 B [@ FUN54 B [@
ROTR ROTATE RIGHT ROTR

Ladder symbol

54DP.ROTR D : Register to be rotated
Rotate control —ENTH D : OTB — Rotate-out-bit N : Number of bits to be rotated
N D, N may combine with V, Z, PO~P9 to serve

indirect address application
ERR — N value error

Range| WX | WY WM WS [TMR|CTR | HR IR | OR | SR |ROR| DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968(R5000| DO |1 1| V-.Z
Ope- \ \ | \ | \ | | | | | L[ oor |
rand WX240|WY240| WM1896 | WS984 | T255 | C255 |R3839 | R3903 | R3967 |R4167 |R8071|D4095(16 32| PO~P9
D O O O 1O ]1]0O0 0O O 1]Oo 0O ] O O
N 0 10 O O 1010|1010 ]0]0]10]O0 O O

® \When rotate control "EN" =1 or "EN 1" (ﬁ instruction) has a transition from 0 to 1, will rotate the bit data of
D register towards the right by N successive bits (in descending order, ie. in a 16-bit instruction, B15—~B14,
B14—B13, .... , B1—=B0, B0—B15. In a 32-bit instruction, B31—-B30, B30—B29, .... , B1—B0, BO—B31). At
the same time, the status of the rotated out BO bits will appear at the rotate-out bit "OTB".

® |If the operand is 16 bit, the effective range of N is 1~16. For 32 bits ( D instruction) operand, it is 1~32.
Beyond this range, will set the N value error flag "ERR" to 1, and do not carry out this instruction.

® The instruction at left rotates data from RO register

YO towards the right 8 successive bits. The results are
FOTB——( ) shown below.

FERR-

B15 RO BO

rh|1|1|1|0|0|0|0|1|0|1|0|1|0|1|0W

vo ]

gxo-T

B15 RO BO
[1]of1]o]1]of1]o]1]1]1][1]o]0]0]0]

vo[ 1]

*
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Advanced Function Instruction

FUNS5 FUNS5
B GE ﬁ BINARY-CODE TO GRAY-CODE CONVERSION B GE H
Ladder symbol S : Starting of source
55DP.B> G

D : Starting address of destination

Operation control — ENTH S
S » D operand can combine V ~ Z ~ PO~P9 for

D : index addressing
Range| WX | WY WM WS | TMR | CTR | HR IR OR | SR |ROR| DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO [R3840|R3904|R3968|R5000| DO A4
0~FFFFH
Ope- \ | \ \ \ | \ \ | \ | | | o~FEFEEEFRH
rand WX240|WY240| WM1896 |WS984 | T255 | C255 | R3839 | R3903 | R3967 |R4167 |[R8071|D4095 P0~P9
S O O O O O O O O O O O O O O
D O O O O o] O O

° When operation control "EN"=1 or "EN 1 "( ﬁ instruction) changes from 0—1, it will perform the code
conversion; where S is the source (Binary code), and D is the destination (Gray code) for storing the result.

) The conversion method shown as below

XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR

VA VAV VA VANVE VA VAV VAV VAV VA VN

N

Example 1: When MO changes from 0—1, it will perform the 16-bit code conversion

e Converting the 16-bit Binary-code in RO into
Gray-code, and then storing the result into R100.

R0=1001010101010011B &> R100=1101111111111010B
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Advanced Function Instruction

FUN55 B [@
B—-G

BINARY-CODE TO GRAY-CODE CONVERSION

FUN55 B [@
B—-G

Example 2: When MO =1, it will perform the 32-bit code conversion

» Converting the 32-bit Binary-code in DRO into
Gray-code, and then storing the result into DR100.

DR0=00110111001001000010111100010100B = DR100=00101100101101100011100010011110B
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Advanced Function Instruction

FUZ%BE P GRAY-CODE TO BINARY-CODE CONVERSION F”';%E @

Ladder symbol
S : Starting of source

56DP.G> B—
Operation control —ENT{ S D : Starting address of destination
D - S > D operand can combine V ~ Z ~ PO~P9 for index
' addressing
Range| WX | WY WM WS | TMR | CTR | HR IR OR | SR |ROR| DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO [R3840|R3904|R3968|R5000| DO vz
0~FFFFH
Ope- \ | \ \ \ | \ \ | \ | | | o~FEFEEEFRH
rand WX240|WY240| WM1896 |WS984 | T255 | C255 | R3839 | R3903 | R3967 |R4167 |[R8071|D4095 P0~P9
S O O O O O | O O O O O | O O O O
D O O O O o] O O

° When operation control "EN"=1 or "EN 1 "( ﬁ instruction) changes from 0—1, it will perform the code
conversion; where S is the source (Gray code), and D is the destination (Binary code) for storing the
result.

) The conversion method shown as below :

Example 1: When MO changes from 0—1, it will perform the 16-bit code conversion

MO 56P.G—>B— . ' ' ' ' '
o | [ ENTS: DO Converting the 16-bit Gray-code in DO into Binary-code,
D D100 and then storing the result into D100.

D0=1001010101010011B & D100=1110011001100010B
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Advanced Function Instruction

FUN56 B [@
G—-B

GRAY-CODE TO BINARY-CODE CONVERSION

FUN56 B [@
G—-B

Example 2: When MO =1, it will perform the 32-bit code conversion

and then storing the result into DD100.

"Converting the 32-bit Gray-code in DDO into Binary-code,

DD0=00110111001001000010111100010100B = DD100=00100101110001111100101000011000B
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Advanced Function Instruction

FUN 57 FUN 57
ﬁ DECODE H
DECOD DECOD
Ladder symbol S : Source data register to be decoded
(16 bits)
-57P.DECOD— . ) o
Ns : Starting bits to be decoded within S
Decode control —ENTH S : - ERR — Range error .
N : Length of decoded value (1~8 bits)
Ns D : Starting register storing decoded results
N.: (2~256 points = 1~16 words)
D : S, Ns, NL’ D may combine with V, Z, PO~P9
to serve indirect address application
Range| WX | WY WM WS |TMR|CTR| HR IR OR SR | ROR | DR K XR
o WX0 | WYO | WMO | WSO | TO | CO | RO |[R3840 | R3904 | R3968 | R5000 | DO et | V2
[P \ | \ \ | | \ | | | | \ -
rand WxX240 |WY240 | WM1896 | Ws984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D40gs |~ "MPeT| Po~PY
S O @) O O O 10 @) O O O O O O @)
Ns O O O O O 10 O O O O O O 0~15 O
N, @) O O O O 10 O O @) O O O 1~8 O
D @) O @) 10 O O o1 O O O

@ This instruction, will set a single bit among the total of 2\ discrete points (D) to 1 and the others bit are set to
0. The bit number to be set to 1 is specified by the value comprised by BNs~BNs+N -1 of S (which is called
the decode value, BNs is the starting bit of the decode value, and BNs+N_—1 is the end value ) ,.

® When decode control "EN" =1 or "EN 1 " ( ﬁ instruction) has a transition from 0 to 1, will take out the value
BNs~BNs+N.—1 from S. And with this value to locate the bit position and set D accordingly, and set all the
other bit to zero

@ This instruction only provides 16 bit operand, which means S only has BO~B15. Therefore the effective range
of Ns is 0~15, and the N length of the decode value is limited to 1~8 bits. Therefore the width of the decoded
result D is 2'® points = 2~256 points = 1~16 words (if 16 points are not sufficient, 1 word is still occupied). If
the value of Ns or N_is beyond the above range, will set the range-error flag "ERR" to 1, and do not carry out
this instruction.

e If the end bit value exceeds the B15 of S, then will extend toward BO of S + 1. However if this occurs then
S+1 can’t exceed the range of specific type of operand (ie. If S is of D type register then S+1 can’t be D3072).
If violate this, then this instruction only takes out the bits from starting bit BNs to its highest limit as the decode
value.

® The instruction at left takes out the data of five
successive bits from X3 to X7 within the WXO0
register and decodes it. The results are then stored
in the 32-bit register starting at R2.

X15 X7 X3 X0
slolol1]1]ololololol1]olol1]1]1]0]
\—v—/

Length of decode value N =5,s0 bit value is formed by X7~X3 (equal 9)

Uxo=T

R3 R2

D lolololololololololololololololololololololol1]ololololololololo]
B31 B9 BO

Because N =5,the width of D is 25= 32 point = 2 word. That is, D is formed by R3R2, and the decoded value is
01001=9, therefore B9 (the 10th point) within D is set to 1, and all other points are 0.
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Advanced Function Instruction

FUN 58 FUN 58
E ENCODE E
ENCOD ENCOD
Ladder symbol S : Starting register to be encoded
- 58P.ENCOD —, Ns : Bit position within S as the encoding start
Encode control — ENTH S - D=0 — Allis 0 point
N NL : Number of encoding discrete points (2~256)
i iority — 4 Ns: L —
High/Low priority — HIL ERR — Range error : Number of register storing encoding results
N.: (1 word)
D : S, Ns, N, D may combine with V, Z, PO~P9 to
serve indirect address application
Range| WX WYy WM WS |TMR|CTR| HR IR OR SR | ROR | DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840 | R3904 | R3968 | R5000 | DO 16-bit | V-Z
Ope- | | \ \ | | | | \ \ \ | +-
rand WX240 | WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | number | PO~P9
S O O O O O 10 O O O O O O O
Ns O O O O O 10O O O O O O O | 0~15 O
A\ O O O O O 10 O O O O O O |2~256| O
D O O O O 10 O O o | O O O

® When encode control "EN" =1 or "EN 1 " ( ﬁ instruction) has a transition from 0 to 1, will starting from the
points specified by Ns within S, take out towards the left (high position direction) N, number of successive bits
BNs~BNs+N,—1 (BNs is called the encoding start point, and its relative bit number is bO;BNs+N_ -1 is called
the encoding end point, and its relative bit number is BN.-1). From left to right do higher priority (when H/L=1)
encoding or from right to left do lower priority (when H/L=0) encoding (i.e. seek the first bit with the value of 1,
and the relative bit number of this point will be stored into the low byte (B0~B7) of encoded resultant register
D, and the high byte of D will be filled with 0.

(bN-1) (by) (bL) (bo) < Relative bit number
BNs+N.—1 BNs
B15 | B1 BO
< ---Direction of extension-- [0]0/0]0[o]o0]1]o]o]o[1]o[o]o]1]oloo[o[ofo]1] | | | [ [ |s

High  Total N_ discrete points  Low
High priority search direction @ Low priority search direction
/—A—\

D (00000000 HorL |

As shown in the diagram above, for high priority encoding, the bit first to find is by (with a value of 12), and for
low priority encoding, the bit first to find b, (with a value of 4). Among the N_ discrete points there must be at
least one bit with value of 1. If all bits are 0, will not to carry out this instruction, and the all zero flag "D=0" will
setto 1.

Because S is a 16-bit register, Ns can be 0~15, and is used to assign a point of BO~B15 within S as the
encoding start point (b0). The value of N_ can be 2~256, and it is used to identify the encoding end point, i.e. it
assigns N_ successive single points starting from the start point (b0) towards the left (high position direction)
as the encoding zone (i.e. bO~bN_—1). If the value of Ns or NL exceeds the above value, then do not carry out
this instruction, and set the range-error flag "ERR" as 1.
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FUN 58 [@ FUN 58 [g
ENCOD ENCODE ENCOD

e [f the encoding end point (bN.—1) beyond the B15 of S, then continue extending towards S+1, S+2, but it must
not exceed the range of specific type of operand. If it goes beyond this, then this instruction can only take the
discrete points between b0 and the highest limit into account for encoding.

® The instruction at left is a high priority encode example.
When X0 goes from 0 to 1, will take out toward left 36
successive bits starting from B9 (b0) specified by Ns
within S, and perform high priority encoding (because
H/L = 1). That is, starting from b35 (encoding end point),
move right to find the first bit with the value of 1. The

resultant value of this example is b26, so the value of D
is 001AH=26, as shown in the diagram below.

s D
(b0)
B15 B9 BO
ro [0]o]ofo]o]olo]o]olo]o]o]o]o]o]o Y15 Y0
xo="T
Rt [o]1]ofoJolofo]o[o[o]ofo]ofoo]o] T wyo [o]ofofolofo]o]olo]o]a]1]1]0]1]0]
rR2 [0|o]1]o]o]olo]o]olo]o]o]1]0]0]0
B47 B44 A B32 High byte always =26
(b35) (b26) fill with "0" (encode value)

The first bit with the value of 1
for high priority encoding
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FUN 59 [ FUN 59 [
7-SEGMENT CONVERSION
—7SG —7SG
Ladder symbol
50P > 7SG— S : Source data to be converted
Conversion control— ENT™{ S rERR — Nvalue error N : The nibble number within S for conversion
N D : Register storing 7-segment result
D : S, N, D may combine with V, Z,P0~P9 to serve
indirect address application
Range| WX | WY WM WS |TMR|CTR| HR IR OR SR | ROR | DR K XR
WX0 | WYO | WMO WSo0 | To | Co RO | R3840 | R3904 | R3968 | R5000 | DO 16-bit V-Z
Ope- \ \ \ | | | \ \ | | \ | +-
rand WX240 | WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | number | PO~P9
S O O O O Ol O O O O O O O O O
N O O O O O | O O O O O O O 0~3 O
D O O O O | O O O o* o O O

When conversion control "EN" =1 or "EN 1 " ( ﬁ instruction) has a transition from 0 to 1, will convert N+1
number of nibbles (A nibble is comprised by 4 successive bits, so BO~B3 of S form nibble 0, B4~B7 form
nibble 1, etc...)within S to 7-segment code, and store the code into a low byte of D (High bytes does not
change). The 7 segment within D are put in sequence, with "a" segment placed at B6, "b" segment at
B5, .... ,"g" segment at BO. B7 is not used and is fixed as 0. For details please refer the "7-segment code
and display pattern table" shown in page 9-31.

Because this instruction is limited to 16 bits, and S only has 4 nibbles (NBO~NB3), the effective range of N
is 0~3. Beyond this range, will set the N value flag error "ERR" to 1, and does not carry out this instruction.

Care should be taken on total nibbles to be converted is N+1. N=0 means one digit to convert, N=1 means
two digits to convert etc...

When using the FATEK 7-segment expansion module(FBs-7SG) and the FUN84 (7SEG) handy instruction
for mixing decoding and non-decoding application, FUN59 and FUN84 can be combined to simplify the
program design.(Please refer the example in chapter 16)
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FUN 59 [ FUN 59 [g
7-SEGMENT CONVERSION
—~7SG —7SG

(Example 1) When M1 OFF—ON, convert hexadecimal to 7-Segment

« Figure left shown the conversion of first digit(nibble) of
RO to 7-segment and store in low byte of R100, the
high byte of R100 remain unchanged.

Original R100=0000H
R0=0001H > R100=0030H (1)

(Example 2) When M1 ON, convert the hexadecimal to 7-Segment

M1 59. 57SG « Instruction at left will convert the first and the second
H—EN- S : RO FERR- digit of RO to 7-segment and store in R100.

» The low byte of R100 stores first digit.

» The high byte of R100 stores second digit.

R0O=0056H > R100=5B5FH (56 )

(Example 3) When M1 ON, converting hexadecimal to 7-Segment

e Instruction at left will convert the first, second and third
digit of RO to 7-segment and store in R100 and R101.

» The low byte of R100 stores first digit.

» The high byte of R100 stores second digit.

» The low byte of R101 stores third digit.

* The high byte of R10 remain unchanged.

FERR-

Original R101=0000H
R0=0A48H > R100=337FH (48)
R101=0077H (A)

(Example 4 ) When M1 ON, convert hexadecimal to 7-Segment

« Instruction at left will convert 1~4 digit of RO to
7-segment and store in R100 and R101.

» The low byte of R100 stores first digit.

» The high byte of R100 stores second digit.

* The low byte of R101 stores third digit.

» The high byte of R10 stores 4" digit.

M1 59.>7SG——
——EN1 S : RO -ERR-

R0=2790H 2> R100=7B7EH (90)
R101=6D72H (27)
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FUN 59 [ FUN 59 [
7-SEGMENT CONVERSION
—7SG —7SG
Nibble data of S Low byte of D
7-segment Display
Hexadecimal |  Binary display format | g7 | g | B5 | B4 | B3 | B2 | B1 | Bo | Pattem
number number [ a b G d e f g
0 0000 0 | 1 1 1 1 1 110 B
1 0001 0| 0| 1 110l 0] 0] O gg
2 0010 0 | 1 110 | 1 110 | 1 g:U
|
3 0011 0 | 1 1 1 110 | 0| 1 3
4 0100 e olo |11 ool 1] ﬂ:g
B1 B5
5 0101 H BO @ 0| 1] 0|1 110 | 1 1 Cﬁ
(G pu
B2 B4
6 0110 0| 1] 0|1 1 1 1 1 05
a7 58
B3 ®
7 0111 0 | 1 1 110101 1]o0 Fg
8 1000 0 | 1 1 1 1 1 1 1 E@U
9 1001 0 | 1 1 1 110 | 1 1 g:ﬂg
A 1010 0 | 1 1 110 | 1 1 1 Uﬂ%ﬂ
B 1011 00| 01 1 1 1 1 b
C 1100 o 1] 01| 0| 1 1 110 E
D 1101 0| 0| 1 1 1 110 | 1 J
|
E 1110 o 1] 0|01 1 1 1 g:
F 1111 o/ 1|00 ] 0] 1 1 1 F

7-segment display pattern table
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FUN 60 [g
—~ASC

ASCIlI CONVERSION

FUN 60 [g
—~ASC

Ladder symbol

60P.-> ASC— S : Alphanumerics to be converted into ASCII code
Conversion control — ENT- S . . .
D : Starting register storing ASCI| results
D
Range| WY WM WS |TMR | CTR | HR OR SR ROR DR | Alphanumeric
WYO | Wm0 | wso | To | co RO | R3904 | R3968 | R5000 | DO
Ope- | | | | | ! | ! ! ! alph;;Jrieric
rand WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3967 | R4167 | R8071 | D4095
S O
D O O O O O O O o* o* O

° When conversion control "EN" = 1 or "EN 1" ( ﬁ instruction) has a transition from 0 to 1, will convert
alphabets and numbers stored in S (S has a maximum of 12 alphanumeric character) into ASCII and store
it into registers starting from D. Each 2 alphanumeric characters occupy one 16-bit register.

o The application of this instruction, most often, stores alphanumeric information within a program, and waits
until certain conditions occur, then converts this alphanumeric information into ASCII and conveys it to
external display devices which can accept ASCII code.

Alphabet
ABCDEF

® The instruction at left converts the 6 alphabets
-ABCDEF into ASCII then stores it into 3 successive
registers starting from RO.

xo=T

D
High Byte Low Byte
RO | 42 (B) 41 (A)
R1 |44 (D) | 43 (C)
R2 | 46 (F) 45 (E)
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FUN 61 FUN 61
ﬁ HOUR:MINUTE:SECOND TO SECONDS CONVERSION ﬁ
—SEC —SEC
Ladder symbol S : Starting calendar data register to be
61P.> SEC— converted
Conversion control— ENTH{ S D=0 — Result as 0 D : Starting register storing results
D
Range| WX WYy WM WS [TMR|CTR| HR IR OR | SR |ROR| DR K
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO | —117968399
Ope- \ | | \ | | | | | | | | \
rand WX240 | WY240 | WM1896 | WS984 | T255 | C255| R3839 | R3903 | R3967 | R4167 | R8071 | D4095| 117964799
S O O O O 1O 10| O O O O O O O
D O O O 1O 10| O O 10O | O

® When conversion control "EN" =1 or"EN 1" (ﬁ instruction) has a transition from 0 to 1, will convert the hour:
minute: second data of S~S+2 into an equivalent value in seconds and store it into the 32-bit register formed
by combining D and D+1. If the result = 0, then set the "D = 0" flag as 1.

® Among the FBs-PLC instructions, the hour: minute: second time related instructions (FUN61 and 62) use 3
words of register to store the time data, as shown in the diagram below. The first word is the second register,
the second word is the minute register, and finally the third word is the hour register, and in the 16 bits of
each register, only B14~B0 are used to represent the time value. While bit B15 is used to express whether
the time values are positive or negative. When B15 is 0, it represents a positive time value, and when B15
is 1 it represents a negative time value. The B14~B0 time value is represented in binary, and when the time
value is negative, B14~B0 is represented with the 2's complement. The number of seconds that results from
this operation is the result of summation of seconds from the three registers representing hours: minutes:

seconds.
B15 B14 BO B15B0
S (sec) —32768 sec~32767 sec D the sec. value.
S-+1 (min) — 32768 min~ 32767 min = D+1 |
S+2 (hr) — 32768 hr~32767 hr B31 B30 B16
1 B31is used to represent the positive or
The B15 of each registers is used to represent the sign of each time value L negative nature of the sec. value

® Besides FUN61 or 62 instruction which treat hour: minute: second registers as an integral data, other
instructions treat it as individual registers.

® The example program at below converts the hour: minute: second data formed by R20~R22 into their
equivalent value in seconds then stored in the 32-bit register formed by R50~R51. The results are shown

below.
R20 0E11H =3601 sec
S 5 R21 FD2FH =—721 min
R22 03F3H =1011 hr
Lxo-T
{ RS0 EE4SH } =3599941 sec
R51 0036H
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FUN 62 [
—~HMS

SECOND—HOUR : MINUTE : SECOND

FUN 62 [g
—~HMS

Ladder symbol

S :Starting register of second to be converted

r62P.=> HMS D :Starting register storing result of
Conversion control — ENTH S D=0 — Resultas 0 conversion (hour : minute : second)
D
OVR — Over range
Range| WX | WY WM WS |TMR|CTR| HR IR OR SR | ROR | DR K
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO |—117968399
Ope- \ | \ | | \ | | | \ \ \ \
rand WX240 |WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | 117964799
S O O O O O|lO| O O O O O O O
D O O O O]10 ]| O OO0 O

® When conversion control "EN" = 1 or "EN 1" ( ﬁ instruction) has a transition from 0 to 1, will convert the
second data from the S~S+1 32-bit register into the equivalent hour : minute : second time value and store it
in the three successive registers D~D+2. All the data in this instruction is represented in binary (if there is a
negative value it is represented using the 2's complement.)

S+1

B15

BO

—l— Second —

B31
t

The bit B31 of the second
register is used as the sign

bit of the second value.

B16

D (sec)
D+1 (min)
D+2 (hr)

B15 BO
—59 sec~59 sec
—59 min~59 min
—32768 hr~32767 hr
t

The bits B15 of each register are used as

the sign bit of the hour : minute : second

value.

® As shown in the diagram above, after convert to hour : minute : second value, the minute : second value can
only be in the range of -59 to 59, and the hour number can be in the range of -32768 to 32767 hours.
Because of this, the maximum limit of D is -32768 hours, -59 minutes, -59 seconds to 32767 hours, 59
minutes, 59 seconds, the corresponding second value of S which is in the range of -117968399 to
117964799 seconds. If the S value exceeds this range, this instruction cannot be carried out, and will set the
over range flag "OVR" to 1. If S = 0 then result is 0 flag "D = 0" will be set to 1.

® The program in the diagram below is an example of this instruction. Please note that the content of the

registers are denoted by hexadecimal, and on the right is its equivalent value in decimal notation.

RO SD17H } 6315287 sec
R1 0060H
{xo=T
R10 002FH 47 sec
R11 000EH 14 min
R12 06DAH 1754 hr
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FUN 63 [@
—HEX

CONVERSION OF ASCII CODE TO HEXADECIMAL VALUE

FUN 63 [
—HEX

Ladder symbol

S : Starting source register.

63P.> HEX N : Number of ASCII codes to be converted to
Conversion control — ENT™H S ERR — hexadecimal values.
N D : The starting register that stores the result
(hexadecimal value).
D S, N, D, can associate with V, Z, PO~P9 to do the
indirect addressing application.
Range WX | WY WM WS |TMR|CTR| HR IR OR SR | ROR | DR K XR
WX0 | WYO | WMo | wso | To | co RO | R3840 | R3904 | R3968 | R5000 | DO 16bit V-z
Ope- \ \ | \ | | | \ \ \ \ | )
rand Wx240 | Wy240 | WM1896 | ws9s4 | T255 | 255 | R3839 | R3903 | R3967 | Ra167 | Re071 | Da0gs | "™ ™" | po~po
S O O O O Ol 0O O O O O O O O
N O O O O Ol O O O O O O O [ 1~511 O
D O O O O | O O O o | O O O

unchanged.

hexadecimal values that the CPU can process directly.

® The conversion will not be performed when N is O or greater than 511.

® \When there is ASCII error (neither 30H~39H nor 41H~46H), the output “ERR” is ON.

® \When conversion control “EN” =1 or “EN 1" ( ﬁ instruction) changes from 0—1, it will convert the N
successive hexadecimal ASCII character(‘0'~'9’,’A'~'F’) convey by 16 bit registers (Low Byte is effective) into
hexadecimal value, and store the result into the register starting with D. Every 4 ASCII code is stored in one
register. The nibbles of register, which does not involve in the conversion of ASCII code will remain

® The main purpose of this instruction is to convert the hexadecimal ASCII character (‘0'~'9’A’~'F’), which is
received by communication port1 or communication port2 from the external ASCII peripherals, to the
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FUNH?;X = CONVERSION OF ASCII CODE TO HEXADECIMAL VALUE FUNHS;(H

(Example 1) When M1 from OFF—ON, ASCII code converted to hexadecimal value.

M1 63P. > HEX
}—EN? * Converts the ASCIlI code of RO into hexadecimal
value and store to nibble0 (nibble1~nibble3 remain
unchanged) of R100
Originally R100=0000H
RO=0039H (9) = R100=0009H

(Example 2) When M1 is ON, ASCII code converted to hexadecimal value.

M1 63. >HEX
._{ }—EN S : RO e Converts the ASCIl code of RO and R1 into
hexadecimal value and store to low byte (high byte
remain unchanged) of R100
RO=0039H (9) Originally R100=0000H
R1=0041H (A) = R100=009AH

(Example 3) When M1 is ON, ASCII code converted to hexadecimal value.

M1 63. >HEX
._{ ——EN{S:RO e Converts the ASCIl code of RO and R1 into
hexadecimal value and store result into R100 (nibble
3 remain unchanged)
RO=0039H (9) Originally R100=0000H
R1=0041H (A)
R2=0045H (E) 2> R100=09AEH

(Example 4 ) When M1 is ON, ASCII code converted to hexadecimal value.

M1 63. >HEX
ENJ S : RO * Converts the ASCIl code of RO~R5 into hexadecimal
value and store it to R100~R101
RO=0031H (1) Originally R100=0000H
R1=0032H (2) R101=0000H

R2=0033H (3)
R3=0034H (4)
R4=0035H (5) 2 R100=3456H
R5=0036H (6) R101=0012H
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FUN 64 FUN 64
E CONVERSION OF HEXADECIMAL VALUE TO ASCII CODE E
—ASCII —ASCII
Ladder symbol S : Starting source register
64P.~> ASCII N : Number of hexadecimal digit to be converted to
Conversion control —ENTH S : ASCII co.de. . )
D : The starting register storing result.
N : S, N, D, can associate with V, Z, PO~P9 to do the
indirect addressing application.
D
Range| WX | WY WM WS |TMR|CTR| HR IR OR SR | ROR | DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840 |R3904 | R3968 | R5000 | DO enit | V2
Ope- | | \ \ | \ \ \ \ \ \ |4 number
rand WX240 | WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 PO~P9
S O O O O O 10 O O O O O O O
N O O O O O | O O O O O O O | 1~511 O
D O O O O | O O O o | O O O
° When conversion control “EN” =1 or “EN 1" ( ﬁ instruction) changes from 0—1, will convert the N

successive nibbles of hexadecimal value in registers start from S into ASCII code, and store the result to
low byte (high byte remain unchanged) of the registers which start from D.

The conversion will not be performed when the value of N is 0 or greater than 511.

The main purpose of this instruction is to convert the numerical value data, which PLC has processed, to
ASCII code and transmit to ASCII peripherals by communication port1 or communication port 2.
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FUN 64 [ FUN 64 [g
ASCIl CONVERSION OF HEXADECIMAL VALUE TO ASCIlI CODE ASCI

(Example 1) When M1 changes from OFF—ON, it converts hexadecimal value to ASCII code.

M1 64P.—~>ASCII
ENT S : RO « Converts the Nibble 0 of RO to ASCII code and stores

it into R100 (High byte does not change).

R0O=0009H > R100=0039H (9)

(Example 2 ) When M1 is ON, it converts hexadecimal value to ASCII code.

M1 64. >SCIl——
* Converts the NBO~NB1 of RO to ASCIl code and
stores it into R100 ~ R101 (high bytes remain

unchanged).

RO=009AH > R100=0039H (9)
R101=0041H (A)

(Example 3) When M1 is ON, it converts hexadecimal value to ASCII code.

M1 64. >SCIl ——
* Converts the NBO~NB2 of RO to ASCIl code and

stores it into R100~R102

R0=0123H > R100=0031H (1)
R101=0032H (2)
R102=0033H (3)

(Example 4 ) When M1 is ON, it converts hexadecimal value to ASCII code.

M1 64. —SCIl ——
e Converts the NBO~NB5 of RO~R1 to ASCII code

and stores it into R100~R105

R0O=3456H > R100=0031H (1)
R1=0012H R101=0032H (2)
R102=0033H (3)
R103=0034H (4)
R104=0035H (5)
R105=0036H (6)
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END PROGRAM END END

Ladder symbol

End control — EN END No operand

® When end control "EN" = 1, this instruction is activated. Upon executing the END instruction and "EN" = 1, the
program flow will immediately returns to the starting point (0000M) to restart the next scan — i.e. all the
programs after the END instruction will not be executed. When "EN" = 0, this instruction is ignored, and
programs after the END instruction will continue to be executed as the END instruction is not exist.

® This instruction may be placed more than one point within a program, and its input (end control "EN") controls
the end point of program execution. It is especially useful for debugging and for testing.

® |It's not necessary to put any END instructions in the main program, CPU will automatic restart to start point
when reach the end of main program.

0000M
Program 1 . Program 1

v
o X0
Q | X0=1 ORG X0
3 L | EN- END
3 ] END
D
x
D
Q
S_. °
S Program 2 . Program 2

X0= :

X1=1

%

X1
ORG
N EN\  END eo

X0=X1=0 Program 3 . Program3
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FUN 65 L ABEL FUN 65

LBL LBL

Ladder symbol

- 65. S : Alphanumeric, 1~6 characters
LBL S

® This instruction is used to make a tag on certain address within a program, to provide a target address for
execution of JUMP, CALL instruction and interrupt service. It also can be used for document purpose to
improve the readability and interpretability of the program.

® This instruction serves only as the program address marking to provide the control of procedure flow or for
remark. The instruction itself will not perform any actions; whether the program contains this instruction or not,
the result of program execution will not be influenced by this instruction.

® The label name can be formed by any 1~6 alphanumeric characters and can’t be duplicate in the same
program. The following label names are reserved for interrupt function usage. These “reserved words”, can’t
be used for normal program labels.

Reserved words Description
X0+I~X15+ (INTO~INT15) labels for external input (X0~X15) interrupt
X0—I~X15— (INTO-~INT15-) service routine.
HSCOI~HSC7I labels for high speed counter HSCO~HSC7

interrupt service routine.

1MSI (1MS) -~ 2MSI (2MS) > 3MSI (3MS)

AMSI (4MS) > 5MSI (5MS) » 10MSI (10MS) > Labels for 8 kinds of internal timer interrupt
50MS| (50MS) + 100MSI ( 100MS ) service routine.
HSTAI (ATMRI) Label for High speed fixed timer interrupt

service routine.

PSO0I~PSO3I I_.a'bels 'for the pullse ou'tput command
finished interrupt service routine.

Only the interrupt service routine can use the label names listed on above table, if mistaken on using the
reserved label on the normal subroutine can cause the CPU fail or unpredictable operation.

The label of following diagram illustration served only as program remarks (it is not treated as a label for call
or jump target). For the application of labeling in jump control, please refer to JMP instruction for
explanation. As to the labeling serves as subroutine names, please refer to CALL instruction for details.

r65
LBL PGM1
Program 1
r65
LBL PGM2
Program 2
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FUN 66 g JUMP FUN 66 g
JMP JMP

Ladder symbol

66P.
Jump control — EN’I‘~|V JMP LBL

LBL : The program label to be jumped

® \When jump control “EN"=1 or “EN 1 ” ( ﬁ instruction) changes from 0—1, PLC will jump to the location behind
the marked label and continuous to execute the program.

® This instruction is especially suit for the applications where some part of the program will be executed only
under certain condition. This can shorter the scan time while not executes the whole program.

® This instruction allows jump backward (i.e. the address of LBL is comes before the address of JMP
instruction). However, care should be taken if the jump action cause the scan time exceed the limit set by the
watchdog timer, the WDT interrupt will be occurred and stop executing.

® The jump instruction allows only for jumping among main program or jumping among subroutine area, it can’t
jump across main/subroutine area.

X0 66 ¢ In the left diagram, when X0=1, the program will jump
+—| ——EN{JMP | PATHB directly to the LBL position named PATHB and
continuing to execute program B. Therefore it will
Program A skip the program A and none of the instructions of
65 program A will be executed. The status of registers
LBL | PATHB and the coils associated with program A will keep

unchanged (as if there is no program section A).

Program B
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FUN 67 [@ CALL FUN 67 [@
CALL CALL

Ladder symbol

67P.
Call control— ENT~|V CALL LBL

LBL : The subroutine label name to be called.

° When call control “EN"=1 or “EN 1" ( ﬁ instruction) changes from 0—1, PLC will call (perform) the
subroutine bear the same label name as the one being called. When execute the subroutine, the program
will execute continuous as normal program does but when the program encounter the RTS instruction then
the flow of the program will return back to the address immediately after the CALL instruction.

® All the subroutines must end with one “return from 65
subroutine instruction RTS” instruction; otherwise it T LBL SuUB1
will cause executing error or CPU shut down.
Nevertheless, an RTS instruction can be shared by Program 1
subroutines (so called as multiple entering f -66
subroutines; even though the entry points are SUBT <& JMP SuB3
different, they have a same returning path) as 65
illustrated in the right diagram subroutine SUB1~3. LBL SUB2
° When main program called a subroutine, the Program 2
subroutine also can call the other subroutines (so
. 65
called the nested subroutines) for up to 5 levels at SUB2 - LBL SUB3
the most (include the interrupt routine). W
SUB3 Program 3
1X 2X 3X 4X 5X 68
J RTS
LBL SUB1 LBL SUB2 LBL SUB3 LBL SUB4

CALL SuB1 CALL SUB2 CALL SUB3| CALL SUB4|

RTS RTS RTS RTS

T

Main program area Subroutine area

° Interrupt service programs (HSCOI~HSC7I - PSO0I~PSO3I » X0+I~X15+| /INTO~INT15 » X0—-I~X15-1
/INTO-~INT15-~ HSTAI“ATMRI ~ 1MSI “1MS - 2MSI 2MS - 3MSI “3MS - 4MSI,“4MS - 5MSI “5MS -
10MSI,“10MS - 50MSI ~50MS ~ 100MSI “100MS) are also a kind of subroutine. It is also placed in sub
program area. However, the calling of interrupt service program is triggered off by the signaling of
hardware to make the CPU perform the corresponding interrupt service program (which we called as the
calling of the interrupt service program). The interrupt service program can also call subroutine or
interrupted by other interrupts with higher priority. Since it is also a subroutine (which occupied one level),
it can only call or interrupted by 4 levels of subroutine or interrupt service program. Please refer to RTI
instruction for explanation.
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FUN 68 FUN 68
RTS RETURN FROM SUBROUTINE RTS

Ladder symbol

- 68—
H RTS

) This instruction is used to represent the end of a subroutine. Therefore it can only appear within the
subroutine area. Its input side has no control signal, so there is no way to serially connect any contacts.
This instruction is self sustain, and is directly connected to the power line.

() When PLC encounter this instruction, it means that the execution of a subroutine is finished. Therefore it will
return to the address immediately after the CALL instruction, which were previously executed and will
continue to execute the program.

) If this instruction encounters any of the three flow control instructions MC, SKP, or JMP, then this instruction
may not be executed (it will be regarded as not exist). If the above instructions are used in the subroutine
and causing the subroutine not to execute the RTS instruction, then PLC will halt the operation and set the
M1933( flow error flag) to 1. Therefore, no matter what the flow is going, it must always ensure that any
subroutine must be able to execute a matched RTS instruction.

° For the usage of the RTS instruction please refer to instructions for the CALL instruction.
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FUN 69 FUN 69
RTI RETURN FROM INTERRUPT RTI

Ladder symbol

-6 —mM8M
H RTI

[ ) The function of this instruction is similar to RTS. Nevertheless, RTS is used to end the execution of sub
program, and RTI is used to end the execution of interrupt service program. Please refer to the explanation
of RTS instruction.

[ A RTl instruction can be shared by more than one interrupt service program. The usage is the same as the
sharing of an RTS by many subroutines. Please refer to the explanation of CALL instruction.

[ The difference between interrupts and call is that the sub program name (LBL) of a call is defined by user,
and the label name and its call instruction are included in the main program or other sub program.
Therefore, when PLC performs the CALL instruction and the input “EN"=1 or “EN 1" ( instruction)
changes from 0—1, the PLC will call (execute) this sub program. For the execution of interrupt service
program, it is directly used with hardware signals to interrupt CPU to pause the other less important works,
and then to perform the interrupt service program corresponding to the hardware signal (we call it the
calling of interrupt service program). In comparing to the call instruction that need to be scanned to
execute, the interrupt is a more real time in response to the event of the outside world. In addition, the
interrupt service program cannot be called by label name; therefore we preserve the special “reserved
words” label name to correspond to the various interrupts offered by PLC (check FUNG65 explanation for
details). For example, the reserved word X0+| is assigned to the interrupt occurred at input point X0; as
long as the sub program contains the label of X0+I, when input point X0 interrupt is occurred (X0: T), the
PLC will pause the other lower priority program and jump to the subroutine address which labeled as X0+l
to execute the program immediately.

° If there is a interrupt occurred while CPU is handling the higher priority (such as hardware high speed
counter interrupt) or same priority interrupt program (please refer to Chapter 10 for priority levels), the PLC
will not execute the interrupt program for this interrupt until all the higher priority programs were finished.

) If the RTI instruction cannot be reached and performed in the interrupt service routine, may cause a serious
CPU shut down. Consequently, no matter how you control the flow of program, it must be assured that the
RTI instruction will be executed in any interrupt service program.

° For the detailed explanation and example for the usage of interrupts, please refer to Chapter 10 for
explanation.
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FUN 70 FUN 70

FOR

FOR FOR

Ladder symbol

~70. N : Number of times of loop execution
H FOR N

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

Range

Ope- WX0 | WYO WMO WS0 | TO | CO RO | R3840 | R3904 | R3968 | R5000 | DO 1

rand | | R T O I I A
WX240|WY240| WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | 16383

N O O O O 1010 O O O O O O ©)

This instruction has no input control, is connected directly to the power line, and cannot be in series with
any conditions.

The programs within the FOR and NEXT instructions form a program loop (the start of the loop program is
the next instruction after FOR, and the last is the instruction before NEXT). When PLC executes the FOR
instruction, it first records the N value after that instruction (loop execution number), then for N times
successively execution from start to last of the programs in the loop. Then it jumps out of the loop, and
continues executes the instruction immediately after the NEXT instruction.

The loop can have a nested structure, i.e. the loop includes other loops, like an onion. 1 loop is called a
level, and there can be a maximum of 5 levels. The FOR and NEXT instructions must be used in pairs. The
first FOR instruction and the last NEXT instruction are the outermost (first) level of a nested loop. The
second FOR instruction and the second last NEXT instruction are the second level, the last FOR instruction
and the first NEXT instruction form the loop's innermost level.

2 * In the example in the diagram at left, loop @ will be
70 executed 4 x3 x2 = 24 times, loop @ will be
FOR 2 executed 3 x2 = 6 times, and loop ® will be
2 executed 2 times.
IZ(O)R 3 « If there is a FOR instruction and no corresponding NEXT
instruction, or the FOR and NEXT instructions in the
2 nested loop have not been used in pairs, or the sequence
-70 of FOR and NEXT has been misplaced, then a syntax
FOR 4 error will be generated and this program may not be
executed.
71 2 @) © ¢ In the loop, the JMP instruction may be used to jump out
NEXT of the loop. However, care must be taken that once the
loop has been entered (and executed to the FOR
2 instruction), no matter how the program flow jumps, it
7l — must be able to reach the NEXT instruction before
NEXT reaching the END instruction or the bottom of the
program. Otherwise FBs-PLC will halt the operation and
71 2 show an error message.
NEXT e The effective range of N is 1~16383 times. Beyond this
range FBs-PLC will treat it as 1. Care should be taken , if
2 the amount of N is too large and the loop program is too

big, a WDT may occur.
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control, is connected directly to the power line, and cannot be in series with any conditions.

instruction did not exist.

page.

FUN 71 FUN 71
NEXT LOOP END NEXT
Ladder symbol
7l ———
H NEXT
) This instruction and the FOR instruction together form a program loop. The instruction itself has no input

When PLC has not yet entered the loop (has not yet executed to the FOR instruction, or has executed but
then jumped out), but the NEXT instruction is reached, then PLC will not take any action, just as if this

For the usage of this instruction please refer to the explanations for the FOR instruction on the preceding
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FUN 74 & FUN 74 &
IMDIO IMMIDIATE 1/0 IMDIO

Ladder symbol
74P.IMDIO —

Reflesh control —ENT+ D D : Starting number of I/O points to be refreshed

N - N : Number of 1/O points to be refreshed
Range X Y K
Xn of Yn of 1
Ope- Main Main |
rand Unit. Unit. 36
D O O
N O

) For normal PLC scan cycle, the CPU gets the entire input signals before the program is executed, and then
perform the executing of program based on the fresh input signals. After finished the program execution the
CPU will update all the output signals according to the result of program execution. Only after the complete
scan has been finished will all the output results be transferred all at once to the output. Thus for the input
event to output responses, there will be a delay of at least 1 scan time (maximum of 2 scan time). With this
instruction, the input signals or output signals specified by this instruction can be immediately refresh to get
the faster input to output response without the limitation imposed by the scan method.

) When refresh control "EN" =1 or "EN 1 " ( ﬁ instruction) has a transition from 1 to 0, then the status of N
input points or output points (D~D+N-1) will be refreshed.

) The 1/O points for FBs-PLC's immediate 1/0O are only limited to I/O points on the main unit. The table below
shows permissible I/O numbers for 20, 32, 40 and 60 point main units:

Main-unit type . . .
20 points 32 points 40 points 60 points
Permissible numbe
Input signals X0~X11 X0~X19 X0~X23 X0~X35
Output signals YO~Y7 YO~Y11 YO~Y15 YO~Y23
° If the intended refresh 1/O signals of this instruction is beyond the range of I/O points specified on above

table then PLC will be unable to operate and the M1931 error flag will be set to 1. ( for example, if in a
program, D=X11, N=10, which means X11 to X20 are to be immediately retrieved. Supposing the main unit
is FBs-32MA, then its biggest input point is X19, and clearly X20 has already exceeded the main unit's input
point number so under such case M1931 error flag will be set to 1).

° With this instruction, PLC can immediately refresh input/output signals. However, the delay of the hardware
or the software filter impose on the 1/O signals still exist. Please pay attention on this.
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FUN 76 B FUN 76 B
DECIMAL- KEY INPUT
TKEY TKEY
Ladder symbol IN : Key input point
76D.TKEY —— D : register storing key-in numerals
Input control — EN- [N : - KPR — Key in action KL: starting coil to reflect the input status
. D may combine with V, Z, PO~P9 to serve
D : - o
indirect address application
KL:
Range X Y M S WY WM WS |[TMR HR | OR | SR |ROR| DR | XR
X0 | YO | MO | SO | WYO | WMO | WSO | TO RO |R3904|R3968|R5000( DO |V-Z
Ope- \ | | \ \ | | | | \ \ | |
rand X240 | Y240 [M1896| S984 | WY240 |WM1896 | WS984 | T255 R3839 | R3967 |R4167 | R8071 | D4095 | PO~P9
IN O
D @) O O O @) Ol 1O | O @)
KL O O O

This instruction has designated 10 input points IN~IN+9 (INO~IN9) to one decimal number entry (IN->0,
IN+1->1...). According to the key-in sequence (ON) of these input points, it is possible to enter 4 or 8

decimal numbers into the registers specified by D.

When input control "EN" = 1, this instruction will monitor the
10 input points starting from IN and put the corresponding
number into D register while the key were depressed. It will
wait until the input point has released, then monitor the next
"ON" input point, and shift in the new number into D register
(high digit is older than low digit ) . For the 16-bit operand, D
register can store up to 4 digits, and for the 32-bit operand 8
digits may be stored. When the key numbers full fill the D
register, new key-in number will kick out the oldest key
number of the D register. The key-in status of the 10 input
points starting from IN will be recorded on the 10
corresponding coil starting from KL. These coils will set to 1
while the corresponding key is depressed and remain
unchanged even if the corresponding key is released. Until
other key is depressed then it will return to zero. As long as
any input point is depressed (ON), then the key-in flag KPR
will set to 1. Only one of INO~IN9 key can be depressed at
the same time. If more than one is pressed, then the first
one is the only one taken. Below is a schematic diagram of
the function with 16-bit operand.

When input control "EN" = 0, this instruction will not be executed. KPR output and KL coil status will be 0.

However, the numerical values of D register will remain unchanged.

X20

T—{ ——EN

D|

BCD Code

Forced out
TN

1000S|100S | 10S | 1S

4

BIN(0~9999) |

Yo » The instruction at left represents the input point X0 with
KPR ( > the number "0", X1 is represented by 1, ... , MO records
the action of X0, M1 records the action of X1 ..., and the

input numerical values are stored in the RO register.
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FUN 76 B
TKEY

DECIMAL- KEY INPUT

FUN 76 B
TKEY

The following diagram is the input wiring schematic for this example:

! ) ! !

[

[

1

{

the steps @ @ ® ® are entered in the RO register.

FBs-PLC input side

F—{ C[IX0o] X1 ] X2 X3 [ X4 ] X5 ] X6 | X7 [ X8 \xgkvj
| |
| |
| |
| |

®  If the X0~X3 key-in sequence follow the D@ O @D ® ® @ sequence in the following diagram. At step @

and @ the X20 is 0, so there was no key generated, only steps @B @ ®® are effective. Because the
register can only hold 4 key numbers, Of these 5 steps the first key was kick out. The key strokes 3302 of

X20 ——

X0
X1 @

X2 @

@]

©|
®

X3

MO

M1

M2

M3

@]

RO = 0000 >< 0001 >< 0013 >< 0133><

1330

3302
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FUN77 8 FUN77 B
HKEY HEX-KEY INPUT HKEY

Ladder symbol
_77D.HKEY. IN : Starting of digital input for key scan

OT: Starting of digital output for multiplexing
key scan (4 points)

OT: D : Register to store key-in numbers

Execution control— EN-{ IN : - NKP — Number key press

D : - FKP — Function key press KL : Starting relay for key status
KL : WR: Working register, it can't repeat in use
' D may combine with V ~ Z -~ PO~P9 to serve
WR : indirect addressing application
Range X Y M S | WY WM WS |TMR|CTR| HR | OR | SR |ROR| DR | XR
X0 | YO | MO | SO | wyo | WMO | WSO | TO | CO | RO |R3904|R3968|R5000| DO | V-Z
Ope- \ | \ | | \ \ | \ | | \ \ \
rand X240 | Y240 | M1896 | S984 | WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3967 | R4167 | R8071 | D4095 | PO~P9
IN O
oT O
D O O O O 101 O O 1o 10| O O
KL O O O
WR O o

° The numeric (0~9) key function of this instruction is similar as for the TKEY instruction. The hardware
connection for TKEY and HKEY is different. For TKEY instruction each key have one input point to connect,
while HKEY use 4 input points and 4 output points to form a 4x4 multiplex 16 key input. 4x4 means that
there can be 16 input keys, so in addition to the 10 numeric keys, the other 6 keys can be used as function
keys (just like the usual discrete input). The actions of the numeric keys and the function keys are
independent and have no effect on each other.

) When execution control "EN" = 1, this instruction will scan the numeric keys and function keys in the matrix
formed by the 4 input points starting from IN and the 4 output points starting from OT. For the function of the
numeric keys and "NKP" output please refer to the TKEY instruction. The function keys maintain the key-in
status of the A~F keys in the last 6 relays specified by KL (the first 10 store the key-in status of the numeric
keys). If any one of the A~F keys is depressed, FKP (FO1) will set to 1. The OT output points for this
instruction must be transistor outputs.

o The biggest number for a 16-bit operand is 4 digits (9999), and for 32-bit operand is 8 digits (99999999).
However, there are only 6 function keys (A~F), no matter whether it is a 16-bit or 32-bit operand.

10 ~T7DHKEY V10
—EN- IN: X0 [NKP—( ) Ko PN
oT: Yo

D : RO M11 PP
KL : MO [FKP——( )
WR: DO Numeric __ || #, [, A

Keys

AR

Ay A A,
e The instruction in the diagram above S‘/SI X0 | X1 | X2 | X3 |---
uses X0~X3 and Y0~Y3 to form a + )
multiplex key input. It can input numeric 24\{ PLC (transistor output)
values of 8 digits and stores the results
in R1R0. The input status of the function Vo T Er |
i i ~ C Yi Y Y3 |---
keys is stored in M10(A)~M15(F). | |
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FUN 78 B
DSW

FUN 78 B
DSW

DIGITAL SWITCH INPUT

Ladder symbol

Input control — EN- N :

OoT:
D
WR:

IN : Starting of input for thumb wheel switch

_78D.DSW OT: Starting of output for multiplexing scan

(4 points)
D : Register to store readout value
WR: Working register, it can't repeat in use
(WR & WR+1 for 16-bit operation;
WR, WR+1 & WR+2 for 32-bit operation)
D may combine with V ~ Z -~ PO~P9 to serve
indirect addressing application

- DN — Readout completed

I ERR— Reading error

Range| X Y WY WM WS | TMR | CTR| HR | OR | SR |[ROR| DR | XR
X0 | YO | wyo | WMO | WSO | TO | CO | RO |R3904|R3968 |R5000| DO | V-.Z
Ope- \ \ \ \ \ | | | | \ \ |
rand X240 | Y240 |WY240 | WM1896 |WS984| T255 | C255 | R3839 | R3967 | R4167 | R8071 | D4095 | PO~PY
IN O
oT O
D @) ©) ©) @) ©) @) O O O] O @)
WR @) o ©)

When input control "EN" = 1, this instruction will readout one digit data from the 4 input points starting from

IN (INO~IN3). It takes 4 scans to read out a group of 4-digit BCD values (0000~9999) and store them into D
register. With a 32-bit operand, each scan can get 2 digits of data by reading the additional digit from
IN4-IN7 and store it in the D+1 register. Each bit of OTO~OT3 will sequentially set to 1 and get the digit data
respectively into 10°(ones), 101(tens), 102(hundreds), and 103(thousands). As long as EN is 1, PLC will
scan and read out in continuous cycles. When each complete cycle is finished (i.e. the 4 digit readout of
10°~10% is completed), the readout completed flag "DN" is set to 1. However, it is only kept for one scan. If
any digital readout value is not within the range of 0~9 (BCD), then reading error "ERR" will be set to 1 and
the value of that group of digits will be set to 0000.

[ The output points must be transistor outputs.

78.DSW * In this example, when X10 is 1, then the numeric value of the
X10 EN. IN - X0 L DN M10 thumb wheel switch (5678 in this example) will be read out
OT.' Yo i < > and stored into the RO register.
D _. RO M11 » The bits (8,4,2,1) with same digit should be connect together
) 7ERR—< > and series with a diode (as shown in diagram below).
» With 32-bit operand a set of similar thumb wheel switch may
be added to X4~X7 (YO~Y3 are shared with another group).
10| (5) 101(6) 10" (7) 10°] (8)
‘ ARV REEN! ‘
\ \ / / \ «/ \ / / =—BCD thumb
! x zzxzxx/zzxxx'xxxx i
i S S e s e o e s o e S e ol e e wheel swith
8 [4 |2 [1 8 [4 |2 |1 8 4 2 | 8 |4 |2 |1
1 2 4 8
SIS xo [ X1 [ x2 [ x3 [ x4 [ x5 | x6 | x7
+ first group input second group input
24V — (only effective in
_ >'_ 32-bit operand)
C [ yo vyt [y2]vys]
] PLC
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FUN 79 8]
7SGDL

7-SEGMENT OUTPUT WITH LATCH

FUN 79 8]
7SGDL

Ladder symbol

S : Register storing the data (BCD) to be

Execution control— ENT{ S - DN — Output complete OT : Starting number of scanning output
oT: N : Specify signal output and polarity of latch
N WR : Working register, it can't repeat in use
WR : S may combine with V ~ Z ~ PO~P9 to serve
' indirect addressing application
Range| Y WX | WY WM WS |[TMR|CTR| HR IR OR SR | ROR | DR K XR
YO | WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904 | R3968 |R5000| DO | .. | V-Z
Ope- | | | | | | | | | | \ | |
raﬂd Y240 |WX240|WY240|WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | "™PeT | bo_pg
S O O O O 10 O O O O O O O O
oT O
N 0~3

® When input control "EN" = 1, the 4 nibbles of the S register, from digit 0 to digit 3, are sequentially sent out to
the 4 output points, OTO~OT3. While output the digit data, the latch signal of that digit (OT4 corresponds to
digit 0, OT5 corresponds to digit 1, etc...) at the same time is also sent out so that the digital value will be

loaded and latched into the 7-segment display respectively.

® When in D (32-bit) instruction, nibbles 0~3 from the S register, and nibbles 0~3 from the S+1 register are

transferred separately to OTO~OT3 and OT8~0T11. Because they are transferred at the same time, they can

use the same latch signal. 16-bit instructions do not use OT8~0T11.

® As long as "EN" remains 1, PLC will execute the transfer cyclically. After each transfer of a complete group of

numerical values (nibbles 0~3 or 0~7), the output completed flag "DN" will set to 1. However, it will only be kept

for 1 scan.

M10 ® In this example, when X0=1, the 4 nibbles of RO

DN — ) will be transferred to the first group 7-segment
display in the diagram below. The 4 nibbles of R1

will be transferred to the second group 7-segment

PLC transistor output

display.
first group second group

8 - - == - 8 - - - ==
S0 00 e DD DD vee
R Y Y el En LRy

[10° [ 10 [ 10" [ 10° 10°) 10 ) 10' | 10°

10 10 10 8

\Y1 \Yz \Y3 \Y4 [ Y5 [Y6 \Y? \Ys \Yg \y1o\y1 F—
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FUN 79 8] FUN 79 8]
7SGDL 7-SEGMENT OUTPUT WITH LATCH 2SGDL

® FACON PLC's transistor output has both a negative logic transistor output (NPN transistor - when the output
status is ON, the terminal voltage of the transistor output is low), and a positive logic transistor output (PNP -
when the output status is ON, the terminal voltage of the transistor output is high). Their structure is as follows:

FBs-PLC negative logic output (NPN transistor) FBs-PLC positive logic output (PNP transistor)
+24V +24V +24V
When Yn is When Yn is "ON",
"ON", this output ’ Yn's terminal
voltage is low } voltage is high
ov 417 ov

® The data inputs (8,4,2,1) and latch signals of the 7-segment displays on the shelf for positive and negative logic
are all available. For example, for numerical value "8", the positive logic input should be 1000, and the negative
logic input 0111. Similarly, when the latch signal is 0, the positive logic latch permits the display numerical values
to enter through the latch (i.e. be loaded). When the latch signal is 1, the numerical values in the latch are
latched (maintained), and with negative logic they are not. The following diagram of a CD-4511 7-segment
display IC is an example of a positive logic numerical value input with latch.

CD4511
£
R
s i a a
e ((DA b
8 | (2B 4bit BCD to LED || g i
n<_> (4)C latch 7-segment Drive | | e e .
& | (8)D e f
9. () g d
3
=4
1) e FTEBLL vee

Latch sing 1

® Because the PLC output and the 7-segment display input polarity can be positive and negative logic. Therefore,
the polarities between output and input must be coordinated to get the correct result. This instruction uses N to
specify the polarity relation between the PLC transistor output, and the 7-segment display. The table below
shows all the possibility.

Numerical value input (8~1) Latch signal (100-103) Value of N
Same 0
Same
Different 1
Same 2
Different
Different 3

® |n the diagram above, CD4511 is used as an example. If use NPN output, the data input polarity is different to
PLC, and its latch input polarity is the same as PLC, so N value should chosen as 2.
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FUN 80 FUN 80
MULTIPLEX INPUT
MUXI MUXI
Ladder symbol IN : Multiplex input point number
~80.MUXI OT: Multiplex output point number
Execution control —EN- IN : - DN — Execution completed (must be transistor output point)
OT: N : Multiplex input lines (2~8)
N D : Register for storing results
D D may combine with V, Z, PO~P9 to serve
WR : indirect address application
Range] X | Y [WY [ WM [ WS JTMR[CTR[ HR [ OR [ SR JROR[ DR [ K [ XR
X0 YO | WYo | WMO | WSO | TO | CO RO |R3904 | R3968 | R5000 | DO 2 |v-z
Ope- \ \ \ | \ | \ | \ | \ | |
rand X240 | Y240 |WY240|WM1896| WS984 | T255 | C255 | R3839 | R3967 | R4167 | R8071 | D4095| 8 |PO~PO
IN O
oT O
N O
D O O O O O O O o | O O O

® This instruction uses the multiplex method to read out N lines of input status from 8 consecutive input points
(INO~IN7) starting from the input point specified by IN. With this method we can obtain 8xN input status, but
only need to use 8 input points and N output points.

® The multiplex scanning method goes through N output points starting from the OT output point. Each scan one
of the N bits will set to 1 and the corresponding line will be selected. OTO responsible for first line, while OT1
responsible for second line, etc. Until it read all the N lines the 8xN status that has been read out is then stored
into the register starting at D, and the execution completed flag "DN" is set as 1 (but is only kept for one
scanning period).

® With every scan, this instruction retrieves a line for 8 input status, so N lines require N scan cycles before they
can be completed.

X0 - 80.MUXI M10 ®  This example retrieves 4 linesx8 points of input,
}—EN— IN: X24 - DN 4< > 32 point status in all. They are stored into the
OoT: Y16 32-bit register of DWMO (MO~M31).
N : 4
D : WMO
WR: DO
Fourth line
f/"’)'i M27 f/"i;f/"ﬁ; /‘/'\ﬁ/‘ Third line

M17 ﬁ(‘l\;ﬁ;ﬁ/l\ﬁ)/ﬁ/{ ﬁ/l\/g; Second line
8 /Q/I\ﬁ/ .ﬁ/l\)f; /Q(l\zlﬁ;ﬁ/ﬁS .ﬁ/’l;/ﬁ; First line
r AN AR ARARArAP4

L

SIS | X24 | X25 [ X26 | X27 [ X28 | X29 [ X30 | X31 }T

ENENENEN

<
a N w
= N o

PLC NPN transistor output

N
N
<
i}

b

c [yt Y17 ] v18[ Y19 ] Y20 | Y21 [ Y22 [ Y23




Advanced Function Instruction

FUN 81 FUN 81
E PULSE OUTPUT E
PLSO PLSO

Ladder symbol
MD : Output mode selection
-81D.PLSO—— Fr : Pulse frequency
Output control — EN 4 MD : - OUT— Output go PC : Output pulse count
UY : Up pulse output point (MD=0).
Fr DY : Down pulse output point (MD=0).
Pause control — PAU { PC L DN — Output completed HO : Cumulative outqu pulse register.
(Can be not assigned).
UY:or CK CK : Pulse output point (MD=1).
Up/Down direction — Y2 4 DY:-or DR | ERR— Error DR : Up/Down output point (MD=1).
OrDIR HO - DIR: 1- up; 0- down.
Range Y WX | WY WM WS [TMR|CTR| HR | OR | SR |ROR| DR K
Ynof | WX0 | WYO | WMO | WSO | TO | CO | RO |R3904|R3968|R5000| DO | .. .
Ope- Main | \ \ | | | \ | \ \ |1 4 number
rand Unit |WX240|WY240| WM1896 | WS984 | T255 | C255 | R3839 | R3967 | R4167 | R8071 | D4095
MD 0~1
Fr O O O O O 10| O O O O O 8~2000
PC O O O O O]10 ] O O O O O O
Uy > CK O
DY > DR O
HO O O O O]10O0 ] O O o1 o0 | O

When MD=0, this instruction performs the pulse output control as following:

Whenever the output control “EN” changes from 0—1, it first performs the reset action, which is to clear the
output flag “OUT” and “DN” as well as the pulse out register HO to be 0. It gets the pulse frequency and
output pulse count values, and reads status of up and down direction “U/D”, so as to determine the direction
to be upward or downward. As the reset finished, this instruction will check the input status of pause output
“PAU”. No action will be taken if the pause output is 1 (output pause). If the PAU is O, it will start to output
the ON/OFF pulse with 50% duty at the frequency Fr to the UY(U/D=1) or DY(U/D=0) point. It will increment
the value of HO register each time when a pulse is output, and will stop the output when HO register’s pulse
count is equal to or greater than the cumulative pulse count of PC register and set the output complete flag
“DN” to 1. During the time when output pulse is transmitting the output transmitting flag “OUT” will be set to 1,
otherwise it will be 0.

Once it starts to transmit pulse, the output control “EN” should kept to 1. If it is changed to O, it will stop the
pulse sending (output point become OFF) and the flag “OUT” changes back to 0, but the other status or data
will keep unchanged. However, when its “EN” changes again from 0 to 1, it will lead to a reset action and
treat as a new start; the entire procedure will be restarted again.

If you want to pause the pulse output and not to restart the entire procedure, the ‘pause output’ “PAU” input
can be used to pause it. When “PAU” =1, this instruction will pause the pulse transmitting (output point is
OFF, flag “OUT” change back to 0 and the other status or data keeps unchanged). As it waits until the
“PAU” changes back from 1 to 0, this instruction will return to the status before it is paused and continues the
pulse transmitting output.

During the pulse transmission, this instruction will keep monitoring the value of pulse frequency Fr and output
pulse count PC. Therefore, as long as the pulse output is not finished, it may allow the changing of the pulse
frequency and pulse count. However, the up/down direction “U/D” status will be got only once when it takes
the reset action (“EN” changes from 0—1), and will keep the status until the pulse output completed or
another reset occur. That is to say, except that at the very moment of reset, the change of “U/D” does not
influence the operation of this instruction.

The main purpose of this instruction is to drive the stepping motor with the UY (upward) and DY (downward)
two directional pulses control, so as to help you control the forward or reverse rotating of stepping motor.
Nevertheless, if you need only single direction revolving, you can assign just one of the UY or DY (which will
save one output point), and leaving the other output blank. In such case, the instruction will ignore the
up/down input status of “U/D”, and the output pulse will send to the output point you assigned.
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Advanced Function Instruction

FUN 81
PLSO

FUN 81

PULSE OUTPUT PLSO

® \When MD=1, the pulse output will reflect on the control output DIR (pulse direction. DIR=1, up; DIR=0, down)

and CK (pulse output).

® This instruction can only be used once, and UY (CK) and DY (DR) must be transistor output point on the PLC

main unit.

® The effective range of output pulse count PC for 16 bit operand is 0~32767. For the 32 bit operand(
instruction), it is 0~2147483647. If the PC value = 0, it is treated as infinite pulse count, and this instruction
will transmit pulses without end with HO value and “DN” flag set at 0 all the time. The effective range of pulse
frequency (Fr) is 8~2000. If the value PC or Fr exceeds the range, this instruction will not be carried out and

the error flag “ERR” will set to 1.

® In this example, the program controls the stepping motor

X0 -81D.PLSO—— Mo .
to drive forward for 80 pulses (steps) at the speed of
F—EN{ MD: 0 FOuUT—— ) . .
1 Fr- R0 M 100Hz first, and then makes it turn reverse for 40 pulses
—PAU; PC: R 1 | DN — ) the speed of 50Hz. Make sure that the up/down direction,
X2 ur: vy o0 frequency Fr and the pulse count PC must be set before
F—Uumb{ DY: Y 1 LERR- the reset take action(“EN” changes from 0—1).
HO: R 5
Turn forward Turn reverse
S . — S —
Reset 100Hz going 80 steps Stop 50Hz going 40 steps Stop
enable re-start (finished) Reset Start (finished)
LI I « e —
Output enable X0 —| L
Pause
Pause x1_ v 4 4. | ‘ - —
Direction xzmrward L P L .. —t
1 2 76 77 78 79 80
vp-puse Yo I I |+ -+ [N 55 R R
1 2 40
Down-pulse Y1 “ o d e J A—
Under output MO L
Output done M1 v e P —
LI ] « 00—
Frequency RO 100 >< 50
T . e T .. —
| |
1 " oew ! « " —
Pulse to output R1' 8o >< 40
T LI ] T .« 08—
! . 1
Output pulse count R5 | g |1 |2 = » +» 75|76 77 78)79) 80 >< 0 1 2 » e 39 |40
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FUN 82 FUN 82
PULSE WIDTH MODULATION
PWM PWM
Ladder symbol ]
To : Pulse ON width
82.PWM (0~32767mS)
Execution control — EN-{ To : FERR — Error flag
Tp : Pulse period
Tp :
(1~32676mS)
oT: OT: Pulse output point
Range] Y | WX [ WY [ WM [ WS [TMR[CTR] HR [ IR [ OR [ SR [ROR[ DR [ K
Yn | WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904 | R3968 | R5000 | DO 0
Ope- of main| | \ \ | | | \ \ | \ | | |
rand unit  [WX240 | WY240|WM1896| WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | 32767
To O O O O O 101 O O O O O O O
Tp O O O O O 101 O O O O O O O
oT O

OFF.

- To k-

~—Tp =

error flag "ERR" will set to 1.

® This instruction can only be used once.

® When execution control "EN" = 1, will send the pulse to output point OT with the "ON" state for To ms and
period as Tp. OT must be a transistor output point on the main unit. When "EN" is 0, the output point will be

® The units for Tp and To are mS, resolution is 1 mS. The minimum value for To is 0 (under such case the
output point OT will always be OFF), and its maximum value is the same as Tp (under such case the output
point OT will always be on). If To > Tp there will be an error, this instruction will not be carried out, and the
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FUN 83 FUN 83
SPD SPEED DETECTION SPD

Ladder symbol S : Pulse input point for speed detection

83.SPD TI: Sampling duration
Detection control —EN- S : - OVF — Overflow (units in mS)
Tl - D : Register storing results
D :
Range| X | WX WY WM WS [TMR|CTR| HR IR OR | SR |ROR| DR K
X0 | WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO 1
Ope- | | \ | \ | | | \ \ \ \ | \
rand X7 | WX240 | WY240 |WM1896|WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | 32767
S ©)
T O O O O1lO0OlO]lO ] O ]0O0]0]01]0]O0
D O O OO0 ]lO] OO0 |]O]O" | O

® This instruction uses the interrupt feature of the 8 high speed input points (X0~X7) on the PLC main unit to
detect the frequency of the input signal. Within a specific sampling time (TI), it will calculate the input pulse
count for S input point, and indirectly find the revolution speed of rotating devices (such as motors).

® While use this instruction to detect the rotating speed of devices, The application should design to generate
more pulse per revolution in order to get better result, but the sum of input frequency of all detected signals
should under 5KHz, otherwise the WDT may occur.

® The D register for storing results uses 3 successive 16-bit registers starting from D (D0~D2). Besides DO
which is used to store counting results, D1 and D2 are used to store current counting values and sampling
duration.

® When detection control "EN" = 1, it starts to calculate the pulse count for the S input point, which can be
shown in D1 register. Meanwhile the sampling timer (D2) is switched on and keeps counting until the value of
D2 is reach to the sampling period (Tl). The final counted value is stored into the DO register, and then a new
counting cycle is started again. The sampling counting will go on repeating until "EN" = 0.

® Because DO only has 16 bits, so the maximum count is 32767. If the sampling period is too long or the input
pulse is too fast then the counted value may exceed 32767, under that case the overflow flag will set to 1, and

the counting action will stop.

® Because the sampling period Tl is already known and if every revolution of attached rotating device produces
"n" pulses, then the following equation can be used to get the revolution

., _ (D0)x60 3
speed :N="—""—=x10" (rpm)
%20 83.SPD X20
—EN{S: X 0 -OVF-
TI: 1000 xo NI U
: 1000
® In the above example, if every revolution of the rotating R2 0
device produces 20 pulses (n = 20), and the RO value is = 1000mS == I000mS = 000mS =
200, then the revolution per minute speed "N" is as frr T T'I T /Ir T y
// Ri1a // R1b Ric
o (200)xe0 o o W W
follows :N= 60 <1000 x10° =200 rpm R1 L. X o
RO R1a R1b Ric
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FUN 84 FUN 84
TDSP PATTERN CONVERSION FOR 16/7-SEGMENT DISPLAY TDSP
Ladder symbol
-84.TDSP Md : Mode selection
Execution control — ENT4 Md : S : Starting address of begin converted characters
S - Ns : Start of character
Input control — OFF Ns NI : Length of character

D : Starting address to store the converted pattern
S operand can be combined with V, Z, PO~P9 index

N :

— {4 D
Input control ON registers for indirect addressing

HR | OR |ROR| DR K XR
Range

RO |R3904|R5000] DO V.z

16/32 bit
Operan R3z|339 R3&‘967 ngﬂ D4g95 PO~P9

Md 0~1
S O O O O O O
Ns O] O | O O O
NI O O O O O
D O O[O O

@ This instruction is used for FBs-7SG1/FBs-7SG2 module’s application. It can convert the source
alphanumeric characters into display patterns suited for 16 segment encoded mode display or perform the
leading zero substitution of the packed BCD number for non-decoded mode 7 segment display.

@ When execution control “EN” = 1, and input “OFF” = 0, input “ON” = 0, if Md = 0, this instruction will
perform the display pattern conversion, where S is the starting address storing the begin converted
characters, Ns is the pointer to locate the starting address character, NI tells the length of begin converted
characters, and D is the starting address to store the converted result.

Byte 0 of S is the “1st” displaying character, byte 1 of S is the 2nd displaying character,.......
Ns is the pointer to tell where the start character is.
NI is the character quantity for conversion.

After execution, each 8-bit character of the source will be converted into the corresponding 16-bit display
pattern.

@® When input “OFF” = 1, all bits of display pattern will be ‘off if Md = 0. if Md=1, all BCD codes will be
substituted by blank code(0F)

@® When input “ON”"= 1,all bits of display pattern will be ‘on’ if Md = 0. if Md = 1, all BCD codes will be
substituted by code 8(all light).

@ Please refer Chapter 16 “FBs-7SG display module” for more detail description.

16-Segment display patterns shown as below :
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FUN 84

TDSP

PATTERN CONVERSION FOR 16/7-SEGMENT DISPLAY

@ If you don’t find the pattern that you want in left table,

you can create the pattern by yourself just reference

below table.

1 Word

4
2

8
/

FUN 84

TDSP

o JANARNAEZARTA
' ng ml |D15|D14|D13|D12|D11|D1o| D9 | D8 | D7 | D6 | D5 |D4 |D3 | D2 | D1 |Do |

s S N = [ SE() st T 0= (S0P T | S DS DSEE S SE=
R == = e (] o N s qE=pS (== () %%Eﬂ.%m@ﬁ mm
s | A EO AN A - P L A Dl (A R ]
Bl =~ == || = %n@? mﬁﬂm@?ﬁ.ﬂ%ﬁ@%\ﬁ%
- [INTH FIAETA T L) PAF ™ FTAET L o] N A = g
og mmmm%mmgﬁmmgm%mm%f%mﬂﬁﬁ%
0o BEHANRYS Slodek o g
D= s = = = o= SRS O = === == ~ =
s | ISIZ(hS)=(hS=() Sz SP=(hSi=¢] S =), =( S =) » 2L =S = DSP([)~=
2= = Wmmw@ % SISO (= = 22 = = ~ [iSlr S = tfi=1
S 102020 070 0700 07070 (20T 007w 0_ae 07070 aae 00T aa 00w 00w 0T 0_ah 00D
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Advanced Function Instruction

FUN 86
TPCTL

PID TEMPERATURE CONTROL INSTRUCTION

FUN 86
TPCTL

Execution control — EN

Heating/Cooling — H/C -

Ladder symbol

—86. TPCTL ——
Md :
Yn :
Sn
Zn
Sv
Os
PR :
IR
DR :
OR :
WR :
Range| Y | HR |ROR| DR K
YO | RO |R5000| DO
Ope- \ | | |
rand Y255 |R3839|R8071|D3999
Md 0~1
Yn O
Sn 0~31
Zn 1~32
Sv O 10| O
Os O 10| O
PR O 10| O
IR O 10| O
DR O 10| O
OR O 10| O
WR O o O

F ERR — Parameter error

I ALM — Temperature
Control warning

Md: Selection of PID method
=0, Modified minimum overshoot method
=1, Universal PID method

Yn: Starting address of PID ON/OFF output;
it takes Zn points.

Sn: Starting point of PID control of this instruction;
Sn=0~31.

Zn: Number of the PID control of this instruction;
1<Sn+Zn<32

Sv: Starting register of the set point:
it takes Zn registers.

Os: Starting register of the in-zone offset;
it takes Zn registers.

PR: Starting register of the gain (Kc):
it takes Zn registers.

IR: Starting register of integral tuning constant
(Ti);it takes Zn registers..

DR: Starting register of derivative tuning constant
(Td); it takes Zn registers.

OR: Starting register of the PID analog output.
it takes Zn registers.

WR: Starting of working register for this
instruction.
It takes 9 registers and can’t be repeated in
using.

| Function guide and notifications |

Where,

n

0

Mn: Output at time “n”.

Kc: Gain (Range: 1~9999 ; Pb=100(%) / Kc)
Ti: Integral tuning constant (Range:0~9999, equivalent to 0.00~99.99 Repeat/Minute)
Td: Derivative tuning constant (Range:0~9999, equivalent to 0.00~99.99 Minute)

® Digitized PID expression is as follows:

® By employing the temperature module and table editing method to get the current value of temperature and
let it be as so called Process Variable (PV); after the calculation of software PID expression, it will respond
the error with an output signal according to the setting of Set Point (SP),the error's integral and the rate of
change of the process variable. Through the closed loop operation, the steady state of the process may be
expected.

® Convert the output of PID calculation to be the time proportional on/off (PWM) output, and via transistor
output to control the SSR for heating or cooling process; this is a good performance and very low cost
solution.

® Through the analog output module (D/A module), the output of PID calculation may control the SCR or
proportional valve to get more precise process control.

Mn = [KcXEn]+ Y. [KexTixTsxEn] — [KexTdx(PVn—PVn-1)/Ts]
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FUN 86 FUN 86
TPCTL PID TEMPERATURE CONTROL INSTRUCTION TPCTL

PVn : Process variable at time “n

PVn_1: Process variable when loop was last solved

En: Error at time “n” ; E= SP — PVn

Ts: Solution interval for PID calculation (Valid value are 10, 20, 40, 80,160, 320; the unit is in 0.1Sec)

PID Parameter Adjustment Guide |

® As the gain (Kc) adjustment getting larger, the larger the proportional contribution to the output. This can
obtain a sensitive and rapid control reaction. However, when the gain is too large, it may cause oscillation.
Do the best to adjust “Kc” larger (but not to the extent of making oscillation), which could increase the
process reaction and reduce the steady state error.

® Integral item may be used to eliminate the steady state error. The larger the number (Ti, integral tuning
constant), the larger the integral contribution to the output. When there is steady state error, adjust the “Ti”
larger to decrease the error.
When the “Ti” = 0, the integral item makes no contribution to the output.
For exam. , if the reset time is 6 minutes, Ti=100/6=17 ; if the integral time is 5 minutes, Ti=100/5=20.

® Derivative item may be used to make the process smoother and not too over shoot. The larger the number
(Td, derivative tuning constant), the larger the derivative contribution to the output. When there is too over
shoot, adjust the “Td” larger to decrease the amount of over shoot.
When the “Td” = 0, the derivative item makes no contribution to the output.
For exa, if the rate time is 1 minute, then the Td = 100; if the differential time is 2 minute, then the Td = 200.

® Properly adjust the PID parameters can obtain an excellent result for temperature control.
® The default solution interval for PID calculation is 4 seconds (Ts=40)

® The default of gain value (Kc) is 110, where Pb=1000/110x0.1% =0.91%; the system full range is 1638", it
means 1638x0.91=14.8"to enter proportional band control.

® The default of integral tuning constant is 17, it means the reset time is 6 minutes (Ti=100/6=17).
® The default of derivative tuning constant is 50, it means the rate time is 0.5 minutes (Td=50).

® When changing the PID solution interval, it may tune the parameters Kc, Ti, Td again.

| Instruction guide ]

® FUNB8G6 will be enabled after reading all temperature channels.

® \When execution control “EN” = 1, it depends on the input status of H/C for PID operation to make heating
(H/C=1) or cooling (H/C=0) control. The current values of measured temperature are through the
multiplexing temperature module ; the set points of desired temperature are stored in the registers starting
from Sv. With the calculation of software PID expression, it will respond the error with an output signal
according to the setting of set point, the error's integral and the rate of change of the process variable.
Convert the output of PID calculation to be the time proportional on/off (PWM) output, and via transistor
output to control the SSR for heating or cooling process; where there is a good performance and very low
cost solution. It may also apply the output of PID calculation (stored in registers starting from OR), by way
of D/A analog output module, to control SCR or proportional valve, so as to get more precise process control.

® When the setting of Sn, Zn (0 < Sn < 31and 1 < Zn < 32, as wellas 1 < Sn + Zn < 32) comes error, this
instruction will not be executed and the instruction output “ERR” will be ON.

This instruction compares the current value with the set point to check whether the current temperature falls within
deviation range (stored in register starting from Os). |If it falls in the deviation range, it will set the in-zone bit of
that point to be ON; if not, clear the in-zone bit of that point to be OFF, and make instruction output “ALM” to be
ON.
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FUN 86 FUN 86

TPCTL PID TEMPERATURE CONTROL INSTRUCTION TPCTL

® In the mean time, this instruction will also check whether highest temperature warning (the register for the set
point of highest temperature warning is R4008). When successively scanning for ten times the current
values of measured temperature are all higher than or equal to the highest warning set point, the warning bit
will set to be ON and instruction output “ALM” will be on. This can avoid the safety problem aroused from
temperature out of control, in case the SSR or heating circuit becomes short.
® This instruction can also detect the unable to heat problem resulting from the SSR or heating circuit runs open,
or the obsolete heating band. When output of temperature control turns to be large power (set in R4006
register) successively in a certain time (set in R4007 register), and can not make current temperature fall in
desired range, the warning bit will set to be ON and instruction output “ALM” will be ON.
® WR: Starting of working register for this instruction. It takes 9 registers and can’t be repeated in using.
The content of the two registers WR+0 and WR+1 indicating that whether the current temperature falls
within the deviation range (stored in registers starting from Os). If it falls in the deviation range, the
in-zone bit of that point will be set ON; if not, the in-zone bit of that point will be cleared OFF.
Bit definition of WR+0 explained as follows:
Bit0=1, it represents that the temperature of the Sn+0 point is in-zone...
Bit15=1, it represents that the temperature of the Sn+15 point is in-zone.
Bit definition of WR+1 explained as follows:
Bit0=1, it represents that the temperature of the Sn+16 point is in-zone...
Bit15=1, it represents that the temperature of Sn+31 point is in-zone.
The content of the two registers WR+2 and WR+3 are the warning bit registers, they indicate that
whether there exists the highest temperature warning or heating circuit opened.
Bit definition of WR+2 explained as follows:
Bit0=1, it means that there exists the highest warning or heating circuit opened at the Sn+0 point...
Bit15=1, it means that there exists the highest warning or heating circuit opened at the Sn+15 point.
Bit definition of WR+11 explained as follows:
Bit0=1, it means that there exists the highest warning or heating circuit opened at the Sn+16 point...
Bit15=1 , it means that there exists the highest warning or heating circuit opened at the Sn+31 point.
Registers of WR+4 ~ WR+8 are used by this instruction.

® |t needs separate instructions to perform the heating or cooling control.

| Specific registers related to FUNS6 |

® R4005 : The content of Low Byte to define the solution interval between PID calculation
=0, perform the PID calculation every 1 seconds.
=1, perform the PID calculation every 2 seconds.
=2, perform the PID calculation every 4 seconds. (System default)
=3, perform the PID calculation every 8 seconds.
=4, perform the PID calculation every 16 seconds.
>5, perform the PID calculation every 32 second.

: The content of High Byte to define the cycle time of PID ON/OFF (PWM) output.
=0 » PWM cycle time is 1 seconds.
=1 > PWM cycle time is 2 seconds. (System default)
=2 > PWM cycle time is 4 seconds.
=3 » PWM cycle time is 8 seconds.
=4 > PWM cycle time is 16 seconds.
>5 > PWM cycle time is 32 second.

Note 1: When changing the value of R4005, the execution control “EN” of FUN86 must be set at 0. The next time
when execution control “EN” =1, it will base on the latest set point to perform the PID calculation.

Note 2: The smaller the cycle time of PWM, the more even can it perform the heating. However, the error caused
by the PLC scan time will also become greater. For the best control, it can base on the scan time of PLC
to adjust the solution interval of PID calculation and the PWM cycle time.
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FUN 86 FUN 86
TPCTL PID TEMPERATURE CONTROL INSTRUCTION TPCTL

® R4006: The setting point of large power output detection for SSR or heating circuit opened, or heating band
obsolete. The unitis in % and the setting range falls in 80~100(%); system default is 90(%).

® R4007: The setting time to detect the continuing duration of large power output while SSR or heating circuit
opened, or heating band obsolete. The unit is in second and the setting range falls in 60~65535
(seconds); system default is 600 (seconds).

® R4008: The setting point of highest temperature warning for SSR, or heating circuit short detection. The
unit is in 0.1 degree and the setting range falls in 100~65535; system default is 3500 ( Unit in 0.1
).

® R4012: Each bit of R4012 to tell the need of PID temperature control.

Bit0=1 means that 1% point needs PID temperature control.
Bit1=1 means that 2™ point needs PID temperature control.

Bit15=1 means that 16" point needs PID temperature control.
(The default of R4012 is FFFFH)

® R4013: Each bit of R4013 to tell the need of PID temperature control.
Bit0=1 means that 17" point needs PID temperature control.
Bit1=1 means that 18" point needs PID temperature control.

Bit15=1 means that 32" point needs PID temperature control.
(The default of R4013 is FFFFH)

® While execution control “EN”=1 and the corresponding bit of PID control of that point is ON (corresponding
bit of R4012 or R4013 must be 1), the FUN86 instruction will perform the PID operation and respond to the
calculation with the output signal.

® While execution control “EN"=1 and the corresponding bit of PID control of that point is OFF (corresponding
bit of R4012 or R4013 must be 0), the FUN86 will not perform the PID operation and the output of that point
will be OFF.

® The ladder program may control the corresponding bit of R4012 and R4013 to tell the FUN86 to perform or
not to perform the PID control, and it needs only one FUNS8G6 instruction.

7-72



Advanced Function Instruction

FUN89/FUN8ID (T1S)
FUNB88/FUNSS8D (T.1S)
FUN87/FUN87D (T.01S)

CUMULATIVE TIMER

FUNB89/FUNSID (T1S)
FUNB8S8/FUNBSS8D (T.1S)
FUN87/FUN87D (T.01S)

Ladder symbol

ggp,]ss CV : Register storing elapse time
87.T.01S (current value)
Timing control — TIM 4 CV - TUP — Time up PV : Preset value of timer
Enable control — EN PV - NUP — Time not up
Range| WX | WY WM WS |TMR|CTR| HR | IR | OR | SR |[ROR| DR K
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO 0~32767
Ope- \ \ \ \ | | \ \ | \ | | or
rand WX240 | WY240 |WM1896 | WS984 | T255 | C199 |R3839 |R3903|R3967 |R4167 |R8071|D4095 | 0~2147483647
Ccv O O O Ol 0]1 0|10 O |0 O] O
PV O O O O O]l OO ]lO]]O]1O]O O

functions. For example:

® On delay energizing timer:

® On delay de-energizing timer:

YO

FTUP——( )

FNUP —

FTUP—

YO

-NUP——( )

® The operation for this instruction is the same as that for the basic timer (T0~T255), except that the basic
timer only has a "timing control" input - when its input is 1 it starts timing, and when input is 0 it get clear.
Every time the input changes, it starts timing again and is unable to accumulate. Timing with this instruction
is only permissible when enable control "EN" = 1. With this instruction, when timing control "TIM" is 1, it is
the same as a basic timer, but when "TIM" is 0, it does not clear, but keeps the current value. If the timer
need to clear, then change enable control "EN" to 0. When timing control "TIM" is once again to be 1, it will
continue to accumulate from the previous value when the timer last paused. In addition, this instruction also
has two outputs, "Time up TUP" (when time up it is 1, usually it is 0) and "Time not up" (usually it is 1, when
time is up it is 0). Users can utilize input and output combinations to produce timers with various different

This timer's output (YO in this example) is
normally not energized. When this timer's
input control (X0 in this example) is activated
(ON), only after delay by 10 sec will output
YO0 become energized (ON).

The output YO of this timer is usually
energized. When this timer's input control X0
is on, only after delay by 10 sec will the
output become de-energized (OFF).
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FUN89/FUN8ID (T1S)
FUNB88/FUNSS8D (T.1S) CUMULATIVE TIMER
FUN87/FUN87D (T.01S)

FUNB89/FUNB8ID (T1S)
FUNB88/FUNSS8D (T.1S)
FUN87/FUN87D (T.01S)

® Off delay energizing timer:

® This timer's output YO is usually

de-energized. When this timer's input control

X0 Y0 X0 is off, only after delay by 10 sec will
/ rTuP < ) output YO become energized (ON).
FNUP —
° ) ina timer-
Off delay de-energizing timer ® This timer's output YO is usually energized.
When this timer's timing control X0 is off,
>>0 TuP— only after delay by 10 sec will output YO
YO become de-energized (OFF).
-NUP——( )

® The diagram below shows the relation on input and output for the above 4 kinds of timers.

"ON" (X0 pressed down)

"OFF" (X0 released)

ON
X0 OFF OFF
108 — ON
ON delay energizing OFF orF
=—10S
ON delay de-energizing ON A =
OFF
~—10S
OFF delay energizing L % on
OFF
ON \ ~—108—
OFF delay de-enrgizing _OFF | oFF
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FUN 90 [@
WDT

WATCHDOG TIMER

FUN 90 [@
WDT

90P.

Ladder symbol

Execution control— ENT™H{ WDT

N

N : The watchdog time. The range of N is 5~120, unit

in 10mS (i.e. 50ms~1.2 sec)

program.

time that you require.

® Default WDT time is 0.25 sec.

Therefore, in practice this instruction should use the H instruction.

® For the operation principles of WDT please refer to the RSWDT(FUN 91) instruction.

® \When execution control "EN" =1 or "EN 1 " ( H instruction) transition from 0 to 1, will set the watchdog time
to Nx10ms. If the scan time exceeds this preset time, PLC will shut down and not execute the application

® The WDT feature is designed mainly as a safety consideration from the system view for the application. For
example, if the CPU of PLC is suddenly damaged, and there is no way to execute the program or refresh 1/O,
then after the WDT time expired, the WDT will automatically switch off all the I/Os, so as to ensure safety. In
certain applications, if the scan time is too long, it may cause safety problems or problems of
non-conformance with control requirements. This instruction can used to establish the limitation of the scan

® Once the WDT time has been set it will always be kept, and there is no need to set it again on each scan.
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FUN 91 [ FUN 91 @
RSWDT RESET WATCHDOG TIMER RSWDT

Ladder symbol
91P:

This instruction has no operand.
Execution control— ENT RSWDT

® When execution control "EN" =1 or "EN 1" ( H instruction), the WDT timer will be reset (i.e. WDT will start
timing again from 0).

® The functions of WDT have already been described in FUN9O (WDT instruction).
The operation principles of watch dog timer are as follows:

The watchdog timer is normally implemented by a hardware one-shot timer (it can not be software,
otherwise if CPU fail, the timer becomes ineffective, and safeguards are quite impossible). "One-shot"
means that after triggered the timer once, the timing value will immediately be reset to 0 and timing will
restart. If WDT has begun timing, and never triggered it again, then the WDT timing value will continue
accumulating until it reach the preset value of N, at that time WDT will be activated, and PLC will be shut
down. If trigger the WDT once every time before the WDT time N has been reached, then WDT will never
be activated. PLC can use this feature to ensure the safety of the system. Each time when PLC enters into
system housekeeping after finished the program scanning and I/O refresh, it will usually trigger WDT once,
so if the system functions normally and scan time does not exceed WDT time then WDT is never activated.
However, if CPU is damaged and unable to trigger WDT, or the scan time is too long, then there will not be
enough time to trigger WDT within the period N, WDT will be activated and will shut off PLC.

® In some applications, when you set the WDT time (FUN90) to desire, the scan time of your program in certain
situations may temporarily exceed the preset time of WDT. This situation can be anticipated and allowed for,
and you naturally do not wish PLC to shut down for this reason. You can use this instruction to trigger WDT
once and avoid the activation of WDT. This is the main purpose of this instruction.
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FUN 92 @ FUN 92 [@
HSCTR HARDWARE HIGH SPEED COUNTER CURRENT VALUE (CV) ACCESS HSCTR
Ladder symbol CN : Hardware high speed counter number
0: SCO or HSTO
92P. 1: SC1 or HST1
Readout control — ENT‘!VHSCTR CN 2: SC2 or HST2
3: SC3 or HST3
4: STA

® The HSCO~HSC3 counters of FBs-PLC are 4 sets of 32bit high speed counter with the variety counting

modes such as up/down pulse, pulse-direction, AB-phase. All the 4 high speed counters are built in the ASIC
hardware and could perform count, compare, and send interrupt independently without the intervention of the
CPU. In contrast to the software high speed counters HSC4~HSC7, which employ interrupt method to
request for CPU processing, hence if there are many counting signals or the counting frequency is high, the
PLC performance (scanning speed) will be degraded dramatically. Since the current values CV of HSCO~
HSC3 are built in the internal hardware circuits of ASIC, the user control program (ladder diagram) cannot
retrieve them directly from ASIC. Therefore, it must employ this instruction to get the CV value from hardware
HSC and put it into the register which control program can access. The following is the arrangement of CV,
PV in ASIC and their corresponding CV, PV registers of PLC for HSCO~HSC3.

PLC register ASIC
DR4096 Ccv
CVregister| H [ L | L ]
HSCO { DR4098 PV } HSCO
PV register L |:|
DR4100 Ccv
CVregister] H | L | ]
HSCA1 { DR4102 PV } HSC1
PV register L
DR4104 Cv
CVregister H | L | ]
HSC2 { DR4106 PV } HSC2
PVregister[ H [ L L]
DR4108 CcVv
CVregister H [ L | L ]
HSC3 { DR4110 PV } HSC3
PV register L |:|
DR4152 Ccv
CVregister] H | L | ]
HSTA { R4154 PV } HSTA
PV register |:|

When access control “EN” =1 or “EN 1 ” ( ﬁ instruction) changes from 0—1, will gets the CV value of HSC
designated by CN from ASIC and puts into the HSC corresponding CV register (i.e. the CV of HSCO will be
read and put into DR4096 or the CV of HSC1 will be read and put into DR4100).

Although the PV within ASIC has a corresponding PV register in CPU, but it is not necessary to access it
(actually it can’t be) for that the PV value within ASIC comes from the PV register in CPU.

HSTA is a timer, which use 0.1ms as its time base. The content of CV represents elapse time counting at
0.1mS tick.

For detailed applications, please refer to Chapter 10 “The high speed counter and high speed timer of
FBs-PLC”.
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FUN 93 [@ HARDWARE HIGH SPEED COUNTER CURRENT VALUE AND PRESET FUN 93 [@
HSCTW VALUE WRITING HSCTW

S : The source data for writing

Ladder symbol
93DP.HSCTW

Write control— ENT{ S

CN : Hardware high speed counter to be written
0: HSCO or HST1
1: HSC1 or HST2

CN: 2: HSC2 or HST3
D 3: HSC3 or HST4
4: HSTA

D : Write target (0 represents CV, 1 represents PV)

® Please refer first to FUN92 for the relation between the CV or PV value of HSCO~HSC3 and HSTA within
ASIC and their corresponding CV and PV registers in CPU.

® When write control “EN"=1 or “EN 1 ” ( ﬁ instruction) changes from 0—1, it writes the content of CV or PV
register of high speed counter designed by CN of CPU, to the corresponding CV or PV of HSC within ASIC.

® |t is quit often to set the PV value for most application program, When the count value reaches the preset
value, the counter will send out interrupt signal immediately. By way of the interrupt service program, you can
implement different kinds of precision counting or positioning control.

® \When there is an interrupt of power supply for FBs-PLC, the values of current value registers CV of HSCO~
HSC3 within ASIC will be read out and wrote into the HSCO~HSC3 CV registers (with power retentive
function) of CPU automatically. When power comes up, these CV values will be restored to ASIC. However,
if your application demands that when power is on, the values should be cleared to 0 or begin counting from a
certain value, then you have to use this instruction to write in the CV value for HSC in ASIC.

® When write a non-zero value into the PV register of HSTA will cause the HSTAI interrupt subroutine to be
executed for every PV x0.1ms.

® For detailed applications, please refer Chapter 10 “The high speed counter and high speed timer of
FBs-PLC”.

® As the program in the left diagram, when MO changes
_93D.HSCTW — from Of1,. it clears the current value of HSCO to 0,
MO and writes into ASIC hardware through FUN93.
s—{"—EN{S: 0

CN: HSCO
D : cv
MO ~92 ® When MO is 0, it reads out the current counting value.
"—(/ ENJHSCTR| HSCO ® When M1 changes from 0—1, it moves DR500 to
M1 ~93D.HSCTW — DR4098, and writes the preset value into ASIC
hardware through FUN93.
+—1—EN{S: RS500 W 1o
CN: HSCO ® Whenever the current value equals to the DR500,
D - PV The HSCOI interrupt sub program will be executed.
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FUN 94 FUN 94

ASCII WRITE

ASCWR ASCWR

Ladder symbol

-94D.ASCWR— MD: Output mode
Output control — ENTH{ MD - L ACT — Acting =0, output to communication port1.
s others, reserved for future usage.
S : Starting register of file data.
Pause control —PAU-q Pt - - ERR— Error . . . L. .
) Pt : Starting working register for this instruction
instance. It taken up 8 registers and can’t
Abort output — ABT - - DN — Output completed be reused in other part of program.

Range| WX | WY WM WS |TMR|CTR| HR | IR | OR | SR |ROR| DR | K
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3967|R5000( DO | 0
?aﬂ?j WX|24O WY|24O WM‘1896 WS|984 T2‘55 02|55 R3§‘339 R3<LO3 R3<L67 R4‘167 R8(‘)71 D4(‘)95 1‘
MD O

S O O O O OO0 OO0 1010

Pt ©) ©) ©) 1010 OO 101 O

When MD=0 and output control “EN 1 ” changes from 0—1, it transmits the ASCII data which starting from S
to the communication port 1 (Port1), until reach end of file.

S file data can be edited with the programming software PROLADDER or WinProladder (please refer to the
explanation of chapter 14 “ASCII function application”.). If necessary the user can also edit the ASCII file
directly by change the value of data registers. However, the edited data must be follow the ASCII file format
(the details described in chapter 14), otherwise, this instruction will halt the transmission and set the error flag
“ERR” to 1. If the entire file is correctly and successfully transmitted, then the output is completed and “DN”
is setto 1.

The control input of this instruction is of positive edge triggered. Once “EN 1 ” changes from 0—1 then this
instruction starts the execution, until finished the transmission of the entire file then the execution is completed.
During the transmission, the action flag “ACT” will be kept at 1 all the time. Only when output pause, error, or
abort occurs, will it change back to 0.

This instruction can be repeatedly used, but only one will be executed (transmit data) at any certain time. It is
the obligation of user to make sure the right execution sequence.

While this instruction is in execution, if the pause “PAU” is 1, this instruction will pause the transmission of file
data. It will resume transmission when the pause “PAU” backs to 0.

While this instruction is in execution, if the abort “ABT” is 1, this instruction will abandon the transmission of
file data, and then it is able to take next instruction for execution.

or detail applications, please refer to chapter 14 “The Application of ASCII file output function”.
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FUN 94
ASCWR

ASCII WRITE

FUN 94
ASCWR

® |[nterface signals:
M1927: This signal is control by CPU, it is applied in ASCWR MD:0
: ON, it represents that the RTS (connect to the CTS of PLC) of the printer is “False”.
I.e. the printer is not ready or abnormal.
: OFF, it represents that the RTS of the Printer is “True”; Printer is Ready.

Note: Using the M1927 associates with timer can detect if the printer is abnormal or not.

R4158: The setting of communication parameters (refer to section 11.7.2)
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FUN 95 FUN 95

RAMP FUNCTION FOR D/A OUTPUT

RAMP RAMP

Ladder symbol Tn : Timer for ramp function
PV : Preset value of ramp timer (the unit is 0.01 second)

- 95.RAMP or the increment value of every 0.01 second
Ramp control — ENTH Tn : FERR — S, : Lower limit value
PV : (ramp floor value).
Pause control — PAUq g, - - ASL — Su  : Upper "ml_t value
) (ramp ceiling value).
Su : D : Register storing current ramping value.
Up/Down output— UD4 D F ASU— D+1: Working register
Su, SL could be positive or negative value when incorporate

with AO module application.

Range WX | WY WM WS |TMR | CTR | HR IR OR | SR |[ROR | DR K
WX0 | WYO Wl‘\/IO wso | To c‘o R‘O R3840 | R3904 Rs?es RS?OO DO | 4epit
Ope- | | | | | | |
ra$1d WX240 | WY240 |WM1896 | WS984 | T255 | C255 |R3839 |R3903 | R3967 | R4167 |R8071 | D40gs | /- Number
Tn O
PV O O O O O O O O O @) O O O
SL O O O O O O O @) O O O O O
Su O @) O @) O @) @) O O @) @) O O
D O O O O @) @) O O 10| O

Description

Tn must be a 0.01 sec time base timer and never used in other part of program.
PV is the preset value of ramp timer. Its unit is 10ms (0.01 second).

When input control “EN 1 ” changes from 0—1, it first reset the timer Tn to 0.

When “U/D”=1 it will load the value of SL to register D. And when M1974 = 0 it will be increased by Sy-S_ /
PV every 0.01 sec or when M1974 = 1 it will increase by PV every 0.01 sec. When the D value reaches the
Sy value the output “ASU” =1.

When “U/D”=0 it will load the value of Sy to register D. When M1974 = 0 it will be decreased by Sy-S. / PV
every 0.01 sec or when M1974 = 1 it will be decreased by PV every 0.01 sec. When the D value reaches the
S value the output “ASL” =1.

The ramping direction(U/D) is determined at the time when input control “EN 1 ” changes from 0—1. After the
output D start to ramp, the change of U/D is no effect.

If it is required to pause the ramping action, it must let the input control “PAU” = 1; when “PAU”=0, and the
ramping action is not completed, it will continue to complete the ramping action.

The value of Sy must be larger than S, otherwise the ramp function will not be performed, and the output
“ERR” will setto 1.

This instruction use the register D to store the output ramping value; if the application use the D/A module to
send the speed command, then speed command can be derived from the RAMP function to get a more
smooth movement.

In addition to use register D to store the ramping value, this instruction also used the register D+1 to act as
internal working register; therefore the other part of program can not use the register D+1.
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FUN 95
RAMP

RAMP FUNCTION FOR D/A OUTPUT

FUN 95
RAMP

| Program example |

-95.RAMP———

MO M100
—EN™ Tn: T20 FERR—( )
M1 PV : R100 M101
—PAU{ SL: R101  [ASL——( )
Su : R102 M102

M2
—UD{ D : R103  FASU—( )

MO
—EN{ S : R103

T20: Ramp timer (timer with 0.01 second time base)

r8.MOV——

D : R3904

Move the ramping value to AO output register

R3904

R100: preset value of ramp timer (the unit is 0.01 second, 100 for a second).
R101: Lower limit value.

R102: Upper limit value.

R103: Register storing current ramp value.
R104: Working register

® [f M1974=0, When input control MO changes from 0—1, it first reset the timer T20 to 0. If M2=1, it will load
the R101 (lower limit) value into the R103, and it will increase the output with fixed value (R102-R101 / R100)
for every 0.01 second and stores it to register R103. When the T2 timer going up to the preset value R100,
the output value equals to R102, and the output M102 will set to 1.
value into the R103, and it will decrease the output amount with fixed ratio (R102-R101 / R100) for every 0.01
second and store it to register R103. The T2 timer going up to the preset value R100, the output value equals
to R102, and the output M101 will set to 1.

® M1=1, pause the ramping action.

® The value of R102 must be greater than R101, otherwise the ramp action will not be performed, and the

output M100 will set to 1.

SL

If M2=0, will load the R102 (upper limit)

- pv—

F—pv—d




Advanced Function Instruction

Table Instructions

Fun No.| Mnemonic Functionality Fun No.| Mnemonic Functionality
100 R—T Register to table data move 107 T_FIL Table fill
101 T—R Table to register data move 108 T _SHF |Table shift
102 T-T Table to table data move 109 T ROT |Table rotate
103 BT M Block table move 110 QUEUE |Queue
104 T _SWP |Block table swap 111 STACK |Stack
105 R-T_S Register to table search 112 BKCMP  |Block compare
106 T-T_C Table to table compare 113 SORT Data Sort

A table consists of 2 or more consecutive registers (16 or 32 bits). The number of registers that comprise the
table is called the table length (L). The operation object of the table instructions always takes the register as
unit (i.e. 16 or 32 bit data).

The operation of table instructions are used mostly for data processing such as move, copy, compare, search
etc, between tables and registers, or between tables. These instructions are convenient for application.

Among the table instructions, most instructions use a pointer to specify which register within a table will be
the target of operation. The pointer for both 16 and 32-bit table instructions will always be a 16-bit register.
The effective range of the pointer is 0 to L-1, which corresponds to registers Ty to Ti.1 (a total of L registers).
The table shown below is a schematic diagram for 16-bit and 32-bit tables.

Among the table operations, shift left/right, rotate left/right operations include a movement direction. The
direction toward the higher register is called left, while the direction toward the lower register is called right, as
shown in the diagram below.

Pointer Pr Pointer Pr
—
B15 BO B15 BO
(right) T T
B15 BO ,. B31 BO (ri
right right
TO RO (right) TO R1 RO (right)
T R1 T R3 R2
T2 R2 T2 R5 R4
o T3 | R3 5 T3 | _R7 R6
g T4 | R4 | T = T4 | R9 R8 | <
0} o
=} =}
«Q «Q
5 =
Ti-1 | Ru |(left) Ti1 | R2t-1 | Rai2 [(left)
16bit table 32bit table
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FUN100 FUN100
E H REGISTER TO TABLE MOVE E H
R—T R—T
Ladder symbol Rs : Source data , can be constant or register
r100DP.R-> T— Td : Source register for destination table
Move control — ENT{ Rs : FEND — Move to end
L :Length of destination table
Td
Pointer increment —PAU+ | - ERR — Pointer error Pr : Pointer register
Pr : Rs, Td can associate with V, Z, PO~P9 index
Pointer clear — CLR - register as indirect addressing

Range| WX | WY WM WS |TMR|CTR| HR IR OR | SR |ROR | DR K XR
Ope WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO | 16/32bit | V-Z
o ..
rand WX‘24O WY|24O WM|1896 WS‘984 T2‘55 02‘55 R3€‘339 R3$|903 RSE‘967 R4|167 R8(‘)71 D4(|)95 number | PO~P9
Rs ©) ©) ©) O 1010 0 ©) O ©) ®) ©) ©) O
Td O ©) O 10101 0O O 1O O | O O
L O o O | 2~2048
Pr O O O 10101 0 O 1O 101 O

@® When move control "EN" = 1 or "EN 1" ( ﬁ instruction) transition from 0 to 1, the contents of the source
register Rs will be written onto the register Tdpr indicated by the pointer Pr within the destination table Td
(length is L). Before executing, this instruction will first check the pointer clear "CLR" input signal. If "CLR" is
1, it will first clear the pointer Pr, and then carry out the move operation. After the move has been completed,
it will then check the Pr value. If the Pr value has already reached L-1 (point to the last register in the table)
then it will only set the move-to-end flag "END" to 1, and finish execution of this instruction. If the Pr value is
less than L-1, then it must again check the pointer increment "INC" input signal. If "INC" is 1, then Pr value
will be also increased. Besides, pointer clear "CLR" is able to operate independently, without being
influenced by other input.

@ The effective range of the pointer is 0 to L-1. Beyond this range, the pointer error "ERR" will be set to 1, and
this instruction will not be performed.

® The example at left at the very beginning pointer Pr = 4,

X1 r100P.R > T—
the entire content of table Td is 0, and the Rs value is
—ENy Rs: R 0 [END- , _
Td: R 10 8888. The diagram below shows the operation results
INCd L - 8 'ERR— when X1 have the transition of 0—1 twice.
Pr:- R 50 ® Because INC is 1, Pr will increase by 1 each time the
—CLR/ instruction is executed.

Pr Pr Pr
[ 4 Irso [ 5 Jrso [ 6 Jrso

Td Td Td
0000 [R10(TO) 0000 |R10 0000 |R10
0000 |R11(T1) 0000 |R11 0000 [R11
Rs 0000 [R12(T2) XO=_’F 0000 |R12 XO=_’F 0000 |R12
RO Q 0000 |R13(T3)  "(Firsty |0000 |R13 (Second) [0000 |R13
~»| 0000 |[R14(T4) ,:> 8888 |[R14 ,:> 8888 |R14
0000 |R15(T5) 0000 |R15 8888 |R15
0000 [R16(T6) 0000 |R16 0000 |R16
0000 |R17(T7) 0000 |R17 0000 [R17
\—\/—/ \—\/—/
Before First time result Second time result
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FUN101 8] @
T-R

TABLE TO REGISTER MOVE

FUN101 8] &
T-R

Ladder symbol

Ts : Source table starting register
r101DP.T=> R— L :Length of source table
Move control — ENTH Ts : - END — Move to end Pr : Pointer register
L Rd : Destination register
Pointer increment—PAUq Pr : r ERR — Pointer error Ts, Rd may combine with V, Z, PO~P9 to
Rd : serve indirect address application
Pointer clear— CLR -
Rangel WX | WY | WM | WS |TMR|CTR| HR | IR | OR | SR |ROR| DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840 |R3904 | R3968 |R5000| DO | 16/32bit | V~Z
Ope- | \ | | ] \ | | | | | +-
rand WX240 |WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | number | PO~P9
Ts O O O O O 10O O O O O O O O
L O o O O
Pr O O O o 10O O O o | O O |2~2048
Rd O O O o 10O O O o | O O

® \When move control "EN" =1 or "EN 1 " ( H instruction) transition from 0 to 1, the value of the register Tspr
specified by pointer Pr within source table Ts (length is L) will be written into the destination register Rd. Before
executing, this instruction will first check the input signal of pointer clear "CLR". If "CLR" is 1, it will first clear Pr
and then carry out the move operation. After completing the move operation, it will then check the value of Pr.
If the Pr value has already reached L-1 (point to the last register in the table), then it sets the move-to-end flag
to 1, and finishes executing of this instruction. If Pr is less than L-1, it check the status of "INC". If "INC" is 1,
then it will increase Pr and finish the execution of this instruction. Besides, pointer clear "CLR" can execute

independently and is not influenced by other inputs.

instruction will not be carried out.

%0 ~101P.T>R——
—EN™ Ts: R 0 LEND-
L : 9
INC{ Pr: R 19 [ERR-
Rd: R 20
—CLR|
Ts Pr
RO(TO) [1111 [ 7 ]r1o
R1(T1) |2222
R2(T2) [3333
R3(T3) |4444 Rd
R4(T4) [5555 R20
R5(T5) [6666 Q/
R6(Te) [7777] ) END
R7(T7) [8888 [0]
R8(T8) | 9999

® In the example at left, at the very beginning Pr = 7 and Ts
and Rd are as shown at left in the diagram below. When X0
have a transition from 0—1 twice, the results are shown at

right in the diagram below.

® At the second time execution, the pointer has already

The effective range of the pointer is 0 to L-1. Beyond this range the pointer error "ERR" will be set to 1 and this

reached to the end so there will be no increment.

X0=T
(first)

=

Pr

(8 Jrio

Rd
[8888]re0

END

[0]

Pr

X0=1T

END

(8 Jrio

second) Rd
= 9999 |R20

Before execution

First time execution

Second time execution
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FUN102 8] &
T-T

TABLE TO TABLE MOVE

FUN102 8] &
T-T

Ladder symbol

Ts : Starting number of source table register
“102DP.T> T— Td : Starting number of destination table
Move control— ENTH{ Ts - END— Move to end register
L :Table (Ts and Td) length
Td Pr : Pointer register
Pointer increment— PAU { L - ERR— Pointer error Ts, Rd may combine with V, Z, PO~P9 to
Pr serve indirect address application
Pointer clear— CLR A
Range| WX | WY WM WS | TMR | CTR | HR IR OR | SR |ROR| DR K XR
5 WX0 | WYO | WMO WS0 | TO Co RO |R3840|R3904 |R3968 |[R5000| DO 2 |v-z
pe- \ | \ \ | \ | \ | | | | \
rand WX240 |WY240 | WM1896 | WS984 | T255 | C255 |R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | 2048 |PO~P9
Ts O O O O O O O O O O O O O
Td O O O O O O O o 10| O O
L O o | O O
Pr O O O O O O O o 10| O

by pointer Pr within the source table will be moved to a register Tdpr, which also pointed by the pointer Pr in the
destination table. Before execution, it will first check the input signal of pointer clear "CLR". If "CLR" is 1, it will
first clear Pr to 0 and then do the move (in this case Ts0—Td0). After the move action has been completed it
will then check the value of pointer Pr. If the Pr value has already reached L-1 (point to the last register on the
table), then it will set the move-to-end flag "END" to 1 and finish executing of this instruction. If the Pr value is
less than L-1, it will check the status of "INC". If "INC" is 1, then the Pr value will be increased by 1 before
execution. Besides, pointer clear "CLR" can execute independently, and will not be influenced by other input.

The effective range of the pointer is 0 to L-1. Beyond this range, the pointer error flag "ERR" will be set to 1,

and this instruction will not be carried out.

%0 ~102P.T>T—
When X0 from 0—1, the content of R5 in Ts table will copy to
—ENM Ts: R 0 -END- . L
. R15 and pointer R20 will be increased by 1.
Td: R 10
INCH L : 10 FERR—
Pr: R 20
—CLR

Pr Pr

Ts Td Td
RO | 1111 R10({0000 R10{ 0000
R1 |1111 R11[0000 R11/0000
R2 | 1111 R12({0000 R12{0000
R3 [1111 R13[0000| X0=T R13[0000
R4 [1111 R14 8888 = R14 8888
R5 1111—@—>R15 0000 R15(1111
R6 | 1111 R16 {0000 R16 {0000
R7 |1111 R17(0000 R17/0000
R8 | 1111 R18 (0000 R18 {0000
RO 1111 R19(0000 R19/0000
\—v—/

Before execution result

® The diagram at left below is the status before execution.

® \When move control "EN" =1 or "EN 1" ( H instruction) have a transition from 0 to 1, the register Tspr pointed
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Advanced Function Instruction

FUN103 B] @ FUN103 B @
BLOCK TABLE MOVE
BT M BT M
Ladder symbol
103DP.BT M Ts :Starting register for source table
Move control —ENTH TS : Td : Starting register for destination table
Td : L: Lengths of source and destination tables
L Ts, Rd may combine with V, Z, PO~P9 to serve indire
Range WX | WY WM WS [TMR|CTR| HR IR OR SR | ROR | DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO | 2 |V-Z
Ope- | | \ | \ \ \ | | | \ \ \
rand WX240 | WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | 256 | PO~P9
Ts O O O O 10| O O O O O O O
Td O O O 10| O O 1O | O | O O
L O o1 O 10O

® In this instruction the source table and destination table are the same length. When this instruction was
executed all the data in the Ts table is completely copied to Td. No pointer is involved in this instruction.

® \When move control "EN" =1 or "EN 1" ( ﬁ instruction) have a transition from 0 to 1, all the data from source
table Ts (length L) is copied to the destination table Td, which is the same length.

® One table is completely copied every time this instruction is executed, so if the table length is long, it will be
very time consuming. In practice, P modifier should be used to avoid time waste caused by each scan
repeating the same movement action.

® The diagram at left below is the status before execution. When

X0 from 0—1, the content of RO~R9 in Ts table will copy to
R10~R19.
Ts Td Td
RO |0000|—— R10|(0000 R10|/ 0000
R1 |1111|—— R11[0000 R11|1111
R2 |2222|—— R12|(0000 R12| 2222
R3 [3333|—— R13[0000| X0=T R13[3333
R4 (4444 |—— R14[0000 = R14[4444
R5 |5555|—— R15(0000 R15| 5555
R6 |6666|—— R16 (0000 R16| 6666
R7 |7777|—— R17|(0000 R17|\ 7777
R8 |8888|—— R18|(0000 R18 (8888
R9 |9999|—— R19(0000 R1919999
\—V—/
Execute
Before executed result
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Advanced Function Instruction

FUN104 B @ FUN104 B @
T swp BLOCK TABLE SWAP T SWP
Ladder symbol
104DP.T SWP Ta : Starting register of Table a
Move control — ENT4 Ta - - Tb : Starting register of Table b

L :Lengths of Table aand b

Tob : Ts, Rd may combine with V, Z, PO~P9 to serve

L - indirect address application

Range WY WM WS |TMR | CTR | HR | OR | SR | ROR | DR K XR
WYO0 WMO WS0 T0 Co RO | R3904 | R3968 | R5000 | DO 2 V- Z

Ope- | | | | | | | | | | |

rand WY240 | WM1896 |WS984 | T255 | C255 | R3839 | R3967 | R4167 | R8071 | D4095 | 256 |PO~P9
Ta O]l O [O]l0O]lOlOlOJO[OO O
Tb O]l O [0O]l0O]lOlOlOJlOlO[O O

L ©) o | O ©)

® This instruction swaps the contents of Tables a and b, so the table must be the same length, and the registers
in the table must of write able. Since a complete swap is done with each time the instruction is executed, no
pointer is needed.

® \When move control "EN" = 1 or "EN 1" ( H instruction) have a transition from 0 to 1, the contents of Table a
and Table b will be completely swapped.

® This instruction will swap all the registers specified in L each time the instruction is executed, so if the table
length is big, it will be very time consuming, therefor P instruction should be used.

® The diagram at left below is the status before execution.
When X0 from 0—1, the contents of RO~R9 in Ts table will
swap with R10~R19.

Ta Tb Ta Tb
RO [0000] <> R10[1111 Ro [1111]|R10[0000
R1 [0000] <> R11[1111 R1 [1111|R11[0000
R2 |0000| <> R12[1111 R2 [1111|rR12{0000
R3 [0000| < R13[1111] X0=T Rr3 [1111]|R13[0000
R4 [0000| <> R14[1111 = R4 [1111|R14[0000
R5 [0000| <> R15[1111 R5 {1111 |R15/0000
R6 |[0000| <> R16[1111 R6 |[1111|R16[0000
R7 [0000| < R17[1111 R7 |1111|R17{ 0000
R8 [0000| ¥ R18|1111 R8 [1111|R18/0000
R9 [0000]| ¥ R19[1111 RO [1111|R19[0000
Before executed After executed
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Advanced Function Instruction

FUN105 B [@ FUN105 B [@
REGISTER TO TABLE SEARCH
R-T_S R-T_S
Ladder symbol .
Ladder symbol Rs : Data to search, It can be a constant
~-105DP.R-T_S— or a register
Search control — ENT™ Rs - FND — Found objective Ts : Starting register of table being
Ts - searched
S L :Label length
Search from head —FHDq | : F END — Search to end Pr : Pointer of table
Pr : Rs, Ts may combine with V, Z, PO~P9 to
Different/same option— D/S - F ERR — Pointer error serve indirect address application
Range] WX | WY [ WM [ WS [TMR]CTR[ HR | IR | OR | SR JROR] DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO | ... .| V-Z
Ope- \ | \ \ \ \ \ | \ | \ \
rand WX240| WY240 | WM1896 |Ws984| T255 | C255 | R3839 | R3903 | R3967 | Ra167 | R8071 | D405 | 7~ "UMPET| po-pg
Rs O O O O O |10 O O O O O O O O
Ts O O O O O 10 O O O O O O O
L O o O 2~256
Pr O O O O 10 O O o | O O

® When search control "EN" =1 or "EN 1 " ( ﬁ instruction) has a transition from 0 to 1, will search from the first
register of Table Ts (when "FHD" = 1 or Pr value has reached L-1), or from the next register (Tspr + 1) pointed
by the pointer within the table ("FHD" = 0, while Pr value is less than L-1) to find the first data different with
Rs(when D/S = 1) or find the first data the same with Rs (when D/S = 0). If it find a data match the condition it
will immmediately stop the search action, and the pointer Pr will point to that data and found objective flag "FND"
will set to 1. When the searching has searched to the last register of the table, the execution of the instruction
will stop, whether it was found or not. In that case the search-to-end flag "END" will be set to 1 and the Pr value
will stop at L-1. When this instruction next time is executed, Pr will automatically return to the head of the table
(Pr = 0) before the search begin.

® The effective range of Pr is 0 to L-1. If the value exceeds this range then the pointer error flag "ERR" will
change to 1, and this instruction will not be carried out.

r105P.R-T_S—— . . . . . .
X0 ® The instruction at left is searching the table for a register with the
"—{ FEM’ Rs: 5555  FND- value 5555 (because D/S = 0, it is searching for same value).
Ts: R0 Before execution, the pointer point to R2, but the starting point of
—FHD; L : 10 ~END— the search is Pr + 1 (i.e. it starts from R3). After X0 has transition
Pr: R 20 from 0—1 3 times, the results of each search may be obtained
—D/8+ ~ERR— as shown in the diagram below.
Pr Ts Pr FND  END
R20[ 2 | RO[5555 OX0=T R20[ 6 ] [o]
R1 g g g g (First)
R2
Rs w/ R3(2222|< Sct)?r:tt Pr FND  END
6555}  R4[3333 PO oxo=1 Ro[ 9 | [o]
. R5(4444 (Second)
¢ R6/5555
R7|6666 Pr FND  END
R8{7777 OX0=T R20[ 0 ] [o]
R9|8888 (Third)
Before execution After execution
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Advanced Function Instruction

FUN106 B [§ FUN106 B [§
TABLE TO TABLE COMPARE
T-T C T-T C
Ladder symbol
~106DP.T-T_C— Ta: Starting register of Table a
Compare control— ENT™ Ta : - FND — Found objective Tb: Starting register of Table b
Tb L :Lengths of Table
Compare from head— FHDH{ L - - END — Compare to end Pr : Pointer
Pr Ta, Tb may combine with V, Z, PO~P9 to
serve indirect address application
Different/Same option — D/S - - ERR — Pointer error
Range WX | WY WM WS |TMR|CTR| HR IR OR SR [ ROR | DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904 |R3968|R5000| DO 2 |v-z
Ope- \ | | | | \ | | \ | | | \
rand WX240|WY240| WM1896 |WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | 256 |PO~P9
Ta O O O O 1010 O O O O O O O
Tb O O O O 1010 O O O O O O O
L O o1 O O
Pr O O O 1010 O O o1 O] O

® When comparison control "EN" =1 or "EN 1" (ﬁ instruction) has a transition from 0 to 1, then starting from the
first register in the tables Ta and Tb (when "FHD" = 1 or Pr value has reached L-1) or starting from the next
pair of registers (Tapr+1 and Tbpr+1) pointed by Pr ("FHD" = 0, while Pr is less than L-1), this instruction will
search for pairs of registers with different values (when "D/S" = 1) or the same value (when "D/S" = 0). When
search found (either different or the same), it will immediately stop the search and the pointer Pr will point to
the register pairs met the search criteria. The found flag "FND" will be set to 1. When it has searched to the last
register of the table, the instruction will stop executing. whether it found or not. The compare-to-end flag "END"
will be set to 1, and the pointer value will stop at L-1. When this instruction is executed next time, Pr will
automatically return to the head of the table to begin the search.

® The effective range of Pris 0 to L-1. The Pr value should not changed by other programs during the operation.
As this will affect the result of the search. If the Pr value not in the effective range, the pointer error flag "ERR"
will be set to 1, and this instruction will not be carried out.

® The instruction at left starts from the register next to the register

X0 r106P.T-T_C— pointed by the pointer (because "FHD" is 0) to search for register
}—EN?— Ta: R 0 LFND— pairs with different data (because "D/S" is 1) within the 2 tables.
Tb: R 11 At the very beginning, Pr points to Ta1 and Tb1. There are 3

“FHD- L : 10 | END_— different pairs of data at the position 1,3,6 of the table.
Pr:R 10 However, it does not compare from the beginning, and this

/s | ERR_ instruction will start searching from position 3 downwards. After

X0 has changed 3 times from 0 to 1, the results are shown in the

diagram below.

Pr
RO 1]

Ta T Tb Pr F E
RO [0000 R11[0000 OX0=T R0 3 ] [0]
Rt [1111]<, > R12[0000 )

(First)

R2 (2222 . R13|2222 |« Start
R3 [3333|  R14[1234 boint Pr F E
R4 [4444] Y RI5[4444 OX0=T R10[ 6 ] [0]
R6 |6666 R17 {0000
R7 |7777 R18 (7777 Pr F E
R8 8888 R19 (8888 ®X0=T R10 [0]
R9 (9999 R20 (9999 (Third)

Before execution After execution
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Advanced Function Instruction

FUN107 B[ TABLE FILL FUN107 B [@
T FIL T FIL
Ladder symbol Rs : Source data to fill, can be a constant or a register
107DP.T_FIL— Td : Starting register of destination table
Fill control— ENTH{ Rs L :Table length
Td Rs, Td may combine with V, Z, PO~P9 to serve indirect
L address application
Range| WX | WY WM WS | TMR | CTR | HR IR OR SR | ROR | DR K XR
WX0 | WYO | WMO | WSO | TO co RO |R3840|R3904 | R3968 |R5000| DO | 16/32-bit| V- Z
Ope- | | \ \ \ | | \ \ | | | +/-
rand WX240 [WY240| WM1896 |WS984| T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | number | PO~P9
Ts O O O O O O O O O O O O O O
Td O O O O O O O o | O O O
L O o O 2~256

the registers of the table Td.

should be used with the P instruction.

X0 107P.T_FIL——
—ENM Ts: 5555
Td: R 0
L : 10

® When fill control "EN" =1 or "EN 1 " ( ﬁ instruction) has a transition from 0 to 1, the Rs data will be filled into all

® This instruction is mainly used for clearing the table (fill 0) or unifying the table (filling in the same values). It

® The instruction at left will fill 5555 into the whole table
Td. The results are as shown in the diagram below.

Td

RO

1547

R1

2314

R2

7725

Rs

R3

0013

R4

.

5247

R5

1925

R6

6744

R7

5319

R8

9788

R9

2796

Before execution

Td
5555
5555
5555
5555
5555
5555
5555
5555
5555
5555

RO
R1
R2
R3
R4
R5
R6
R7
RS
R9

After execution
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Advanced Function Instruction

FUN108 B[ TABLE SHIFT FUN108 B[
T _SHF T _SHF
Ladder symbol IW : Data to fill the room after shift operation, can be a
~-108DP.T_SF— constant or a register
Shift control _EN/I\' IW . Ts : Source table
Ts : Td : Destination table storing shift results
Left/Right direction— LIR{ Tq : L :Lengths of tables Ts and Td
L OW : Register to accept the shifted out data
OowW: Ts, Td may combine with V, Z, PO~P9 to serve indirect
address application
Range WX | WY WM WS |[TMR | CTR | HR IR OR SR |ROR | DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO |16/32-bit| V- Z
Ope- | | | | \ | | | | | | | +-
raﬁz WX240|WY240| WM1896|WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | number | PO~PO
W O | O O O] O0O]l]O]O|O]J]O]O]1]0O01]O0 O
Ts Ol O O O]J]o0o]l]O]J]O]lO]J]O]O 1010 O
Td O @) O] O] 010 OO 10| O O
L O o O | 2~256
ow O O O] O ]01]10 O 1010 O

® When shift control "EN" =1 or "EN 1" (ﬁ instruction) has a transition from 0 to 1, all the data from table Ts will
be taken out and shifted one position to the left (when "L/R" = 1) or to the right (when "L/R" = 0). The room
created by the shift operation will be filled by IW and the results will be written into table Td. The data shifted

out will be written into OW.

s ® In the program at left, Ts and Td is the same table.
X0 r108P.T_SHF— Therefore, the table shifts itself and then writes back to
o [—ENMIW: R 10 itself (the table must be writ able). It first perform a shift left
X1 Ts: R 0 operation (let X1 = 1, and X0 go from 0—1) then perform a
o —LR{Td: R 0 shift to right operation (let X1 = 0, and makes X0 go from 0
L - 10 —1). The result are shown at right in the diagram below.
OwW: R 11
Ts(Td) (Shift left) (Shift right)
Td(Ts) Td(Ts)
RO|0000] : RO (1234 RO |0000
(Shift left) R1[1111 R1 10000 RT 1111
R2|2222]| . R2 11111 R2 12222
R3[3333] ! ow R3 12222 R3 13333
|  Ra{4444] > RN R4 (3333 R4 (4444
; R5|5555 R5 (4444 R5 |5555
! R6[6666 R6 |5555 R6 6666
i\ R7[7777 R7 (6666 R7 7777
; R8|/8888 R8 7777 R8 18888
i R9[9999 (Shift left) RO |8888 RO [1234
b + L ow ow
Dotted line ----- » is the path for shift right R11 R11
Before execution OFirst time @Second time
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Advanced Function Instruction

T ROT

FUN109 B[

TABLE ROTATE

FUN109 B[
T_ROT

Ladder symbol

Ts : Source table for rotate

109DP.T_ROT Td : Destination table storing results of rotation
Rotat trol —ENTH Ts :
otate contro L :Lengths of table
Td : . . . L
Left/Right direction — L/R Ts, Td may cpmplne with V, Z, PO~P9 to serve indirect
L address application
Range WX | WY | WM WS |TMR | CTR | HR IR | OR | SR |ROR| DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO [R3840|R3904|R3968|R5000| DO 2 v.Z
Ope- | | \ | \ \ | | | \ \ \ |
rand WX240|WY240| WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 |R8071|D4095| 256 | PO~P9
Ts O O @) O O @) O O O @) O O ©)
Td O O O O O @) O 1o 10O O @)
L @) o1 O ©)

Rotate left

RO
R1
R2
R3
R4
R5
R6
R7
R8
R9

Rotate right

Before execution

® When rotation control "EN" =1 or "EN 1 " ( ﬁ instruction) has a transition from 0 to 1, the data from the table of
Ts will be rotated 1 position to the left (when "L/R" = 1)or 1 position to the right (when "L/R" = 0). The results of
the rotation will then be written onto table Td.

In the program at left, Ts and Td is the same table. The
table after rotation will write back to itself. It first perform
one left rotation (let X1 = 1, and X0 go from 0—1), and

then performs one right rotation (let X1 = 0, and X0 go
from 0—1). The results are shown at right in the diagram

below.

(Rotate left)

Td(Ts)
RO[99909
R1/0000
R2[1111
R3[2222
R4[3333
R5|4444
R6{5555
R7|6666
R8|7777
R9|8888

\—v—/

®First time

(Rotate right)

Td(Ts)

RO

0000

R1

1111

R2

2222

R3

3333

R4

4444

R5

5555

R6

6666

R7

7777

R8

8888

R9

9999

\—v—/
@Second time
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Advanced Function Instruction

FUN110 B [@ QUEUE FUN110 B [@
QUEUE QUEUE
Ladder symbol IW : Data pushed into queue, can be a constant
or a register
110DP.QUEUE— St giste f
Execution control —ENT{ IW : - EPT — Queue empty QU : Starting register of queue
: Size of queue
QuU : . .
Pr : Pointer register
In/Out control— 1/O 4 L F FUL — Queue . .
OW : Register accepting data popped out
Pr from queue
ow: - ERR— Pointer error QU may combine with V, Z, PO~P9 to serve
indirect address application
Range] WX [ WY [ WM | WS [TMR[CTR] HR | IR [ OR [ SR [ROR][ DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968R5000| DO | .- .| V- Z
Ope- \ \ | | \ \ \ | \ \ | \
rand WX240 | WY240 | WM1896 | WS084 | T255 | C255 |R3839|R3903|R3967|Ra167 |R8071 |D4095 | ™'~ "MPET| po-pg
W O O O O OO O 1010101010 @)
Qu O O O O 1010 O10 10O O
L O o1 O 2~256
Pr O @) @) 01010 O 10101 O
ow O O O 1010 O 10 10| O

® Queue is also a kind of table. It is different from ordinary table in that its queue register numbers go from 1 to L
and not from 0 to L-1. In other words QU4~QU_ respectively correspond to pointers Pr =1 to L, and Pr= 0 is
used to show that the queue is empty.

® Queue is a first in first out (FIFO) device, i.e. - the data that first pushed into the queue will be the first to pop
out from the queue. A queue is comprised of L consecutive 16 or 32 bit registers ( E instruction) starting from
the QU register, as in the diagram below:

W
®5555 > QU1
Qu2
push(l/0=1) Qus
Qu4 \m ow
1.IW always push into| Qus D
Qu1 : a0
2.Pr1->Pr : Pop out(1/0=0)
® ~ ®is the sequence number of 2.QUpr —OW
operation QUL 3.Pr—1—Pr

® When execution control "EN" = 1 or "EN 1" ( ﬁ instruction) has a transition from 0 to 1, the status of in/out
control "I/O" determines whether the IW data will be pushed into the queue (when "I/O" = 1) or be popped out
and transferred to OW (when "I/O" = 0). As shown in the diagram above, the IW data will always be pushed
into the first (QU1) register of the queue. After it has been pushed in, Pr will immediately be increased by 1, so
that the pointer can always point to the first data that was pushed into the queue. When it is popped out, the
data pointed by Pr will be transferred directly to OW. Pr will be reduced by 1, so that it still point to the first data
remained in the queue.
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Advanced Function Instruction

FUN110 B [@
QUEUE

QUEUE

FUN110 B [@
QUEUE

X0 -110P.QUEUE—
—ENM IW: R 0
X1 QU: R 2
o4 L 10
Pr: R 1
OW: R 20
Pr
Qu
QU1 | 5555 |R2
QU2 (4444 |R3
QU3 [ 3333 |R4
QU4 (2222 |R5
Qus (1111 |Ré
Qué R7
Qu7 R8
Qus R9
Qu9 R10
Qu10 R11

-EPT -

FFUL—

FrERR—

ow

1

OW unchanged

After push in (X1=1 > X0 from 0—1)

® If no data has yet been pushed into the queue or the pushed in data has already been popped out (Pr = 0),
then the queue empty flag will be set to 1. In this case, even if there is further popping out action, this
instruction will not be executed. If data is only pushed in and not popped out, or pushed in is more than that
popped out, then the queue finally becomes full (pointer Pr indicates the QU_ position), and the queue full flag
is changed to 1. In this case, if there is more pushing in action, this instruction will not execute. The pointer for
this instruction is used during access of the queue, to indicate the data that was pushed in the earliest. Other
programs should not be allowed to change it, or else an operation error will be created. If there is a specific
application, which requires the setting of a Pr value, then its permissible range is 0 to L (0 means empty, and 1
to L respectively correspond to QU1 to QUL). Beyond this range, the pointer error flag "ERR" will be set as 1,
and this instruction will not be carried out.

® The program at left assumes the queue content is the
same with the queue at preceding page. It will first

perform queue push operation

, and then perform pop

out action. The results are shown below. Under any
circumstance, Pr always point to the first (oldest) data
that was remained in queue.

Qu1
Qu2
QuU3
QU4
QU5
Qu6
Qu7
Qus
QU9
QuU10

Pr

Qu

5555

4444

3333

2222

R2
R3
R4
R5
R6
R7
R8
R9
R10
R11

ow

R20

After pop off (X1=0 > X0 from 0—1)
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Advanced Function Instruction

FUN111 B & STACK FUN111 B [§
STACK STACK
Ladder symbol IW : Data pu§hed into stack, can be a constant
or a register
111DP.STACK — ST : Starting register of stack
Execution control —ENTH W : - EPT — Stack empty L - Size of stack
ST : Pr : Pointer register
In/Out control— 1/0 4 L - FUL — Stack full OW : Register accepting data popped out from
Pr stack
] ) ST may combine with V, Z, PO~P9 to serve
ow: - ERR— Pointer error indirect address application
Range] WX [ WY [ WM [ WS [TMR[CTR[ HR [ IR [OR [ SR [ROR[ DR | K [ XR
WX0 | WYO | WMO | WSO | TO Co RO |R3840 | R3904 | R3968 | R5000 | DO |16/32-bit| V-Z
Ope- \ \ | | | | | \ \ \ \ | +-
rand WX240 | WY240 | WM1896 |WS984| T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | number | PO~P9
W O O O O O O O O O O O O O
ST O O O O O O O o 1 O O O
L O o O 2~256
Pr O O O O O O O o | O O
ow O O O O O O O o | O O

® Like queue, stack is also a kind of table. The nature of its pointer is exactly the same as with queue, i.e. Pr =1
to L, which corresponds to ST+ to ST, and when Pr = 0 the stack is empty.

® Stack is the opposite of queue, being a last in first out

(LIFO) device. This means that the data that was most

recently pushed into the stack will be the first to be popped out of the stack. The stack is comprised of L
consecutive 16 or 32-bit ( E instruction) registers starting from ST, as shown in the following diagram:

O~O® is the sequence
number of operation

IW

®5555

Pr

ST1 | ®1111 | < Bottom of stack
ST2 | ©@2222
ST3 | ®3333
ST4 | ®@4444 \m ow
=—=lJ—sm o]
push(l/0=1) push pop(l/0=0)
1.Pr+1—Pr 1.8Tpr—0OW
2.IW—STpr STL 2.Pr—1—>Pr

® When execution control "EN" = 1 or "EN 1" ( ﬁ instruction) has a transition from 0 to 1, the status of in/out
control "l/O" determines whether the IW data will be pushed into the stack (when "I/O" = 1), or the data pointed
by Pr within the stack (the data most recently pushed into the stack) will be moved out and transferred to OW

(when "1/O"

0). Note that the data pushed in is stacking, so before pushed in, Pr will increased by 1 to point

to the top of the stack then the data will be pushed in. When it is popped out, the data pointed by pointer Pr
(the most recently pushed in data) will be transferred to OW. After then Pr will decreased by 1. Under any
circumstances, the pointer Pr will always point to the data that was pushed into the stack most recently.
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Advanced Function Instruction

FUN111 B [@
STACK

FUN111 B [@
STACK

STACK

out.

X0 ~111P.STACK —,
——ENM IW: R 0 -EPT—
X1 ST: R 2
o4 L : 10  [FUL-—
Pr: R 1
OW: R 20 FERR-
Pr
[ 5 Jr
ST
SsT1 |[1111|R2
ST2 | 2222 |R3
ST3 | 3333 |R4
ST4 4444 |R5 ow
ST5 [ 5555 |R6 [ xxxx |R20
ST6 R7 )
ST7 R8 OW unchanged
ST8 R9
ST9 R10
ST10 R11

After push(X1=1 > X0 from 0—1)

® When no data has yet been pushed into the stack or the pushed in data has already been popped out (Pr = 0),
the stack empty flag "EPT" will set to 1. In this case any further pop up actions, will be ignored. If more data is
pushed than popped out, sooner or latter the stack will be full (pointer Pr points to ST, position), and the stack
full flag "FUL" will set to 1. In this case any further push actions, will be ignored. As with queue, the stack
pointer in normal case should not be changed by other instructions. If there is a special application which
requires to set the Pr value, then its effective range is 0 to L (0 means empty, 1 to L respectively correspond to
ST1 to ST.). Beyond this range, the pointer error flag "ERR" will set to 1, and the instruction will not be carried

® The program at left assumes that the initial content of the
stack is just as in the diagram of a stack on the
preceding page. The operation illustrated in this example
is to push a data and than pop it from stack. The results
are shown below. Under any circumstances, Pr always
point to the data that was most recently pushed into the
stack.

Pr
Qu
sT1 [1111]Rr2
ST2 [2222|R3
ST3 [ 3333 |R4
ST4 4444 |R5 ow
ST5 R6 R20
S R7
ST7 R8
ST8 R9
ST9 R10
ST10 R11

After pop up(X1=0 - X0 from 0—1)
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Advanced Function Instruction

FUN112 B [@ FUN112 B [@
BLOCK COMPARE (DRUM
BKCMP ( ) BKCMP
Ladder symbol Rs : Data for compare, can be a constant or a
~112DP.BKCMP— register

Comparison control —ENT™ Rs - ERR—Limit error Ts : Starting register block storing upper and
Ts lower limit
L - L : Number of pairs of upper and lower limits
D D : Starting relay storing results of

comparison

Range Y M S | WX | WY WM WS |[TMR|CTR| HR IR | OR | SR |ROR | DR K
YO [ MO | SO | WX0 | WYO WMO WS0 T0 Cco RO [R3840|R3904 | R3968 | R5000| DO | 16/32-bit

Ope- | | | | | | \ | | | | | \ | | +-
rand Y255 | M999 | $999 |WX240 [WY240 | WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | number
Rs ©) ©) ©) O1lO0O]lO0O]lO0 1010100 ©) ©)

Ts ©) ©) ©) O1lO0O]lO0O]lO0 1010100 ©)
L O o O 1~256

D 1O]1]O0 10

® When comparison control "EN" =1 or "EN 1 " ( ﬁ instruction) has a transition from 0 to 1, comparisons will be
perform one by one between the contents of Rs and the upper and lower limits form by L pairs of 16 or 32-bit
( E modifier) registers starting from the Ts register (starting from TO each adjoining 2 register units form a pair
of upper and lower limits). If the value of Rs falls within the range of the pair, then the bit within the comparison
results relay D which corresponds to that pair will be set to 1. Otherwise it will be set as 0 until comparison of
all the L pairs of upper and lower limits is completed.

® When M1975=0, if there is any pair where the upper limit value is less than the lower limit value, then the limit
error flag "ERR" will be set to 1, and the comparison output for that pair will be 0.

® When M1975=1, there is no restriction on the relation of upper limit and lower limit, this can apply for 360°rotary
electronic drum switch application.

Upper limit Lower limit Compare Compared Result
value
0 Ts1 Tso <> — Do
1 Ts3 Ts2 < > > D+
% ¢ % % Rs % %
L1 TsaL1 TsaL2 < > — DL_+

® Actually this instruction is a drum switch, which can be used in interrupt program and when incorporate with
immediate 1/O instruction (IMDIO) can achieve an accurate electronic drum.

X0 r112.BKCMP —

}—EN I Rs: C o LERR. ® |n this program, CO represents the rotation angle (Rs) of
' a drum shaft. The block compare instruction performs a
Ts: R 10 comparison between Rs and the 4 pairs (L = 4) of upper
L: 4 and lower limits, R10,R11, R12,R13, R14,R15 and
Y 5 R16,R17. The comparison results can be obtained from

X1 the four drum output points Y5 to Y8.
}70}@’ C 0 ® The input point X1 is a rotation angle detector mounted
Co PV : 360 on the drum shaft. With each one degree rotation of the
}—CLR— drum shaft angle, X1 produces a pulse. When the drum

shaft rotates a full cycle, X1 produces 360 pulses.
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Advanced Function Instruction

FUN112 B [@
BKCMP

BLOCK COMPARE (DRUM )

FUN112 B [@
BKCMP

40 140
vs 80 180
Y6
60
Y7
80 200
Y8
Co —t 1 L L A 1
0 40° 80" 120° 160" 200 240° 280" 320°

Equivalent mechanical drum emulated by above program

® The program in the diagram above coordinates a rotary encoder or other rotating angle detection device
(directly connect to a rotating mechanism), which can form a mechanical device equivalent to the mechanical
structure of an actual drum (see mechanism shown within dotted line in diagram below). While the upper and
lower limits are being adjusted, you can change at will the range of the activated angle of the drum. This
cannot be done with the traditional drum mechanism.

360°

Rotating
mechanism
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FUN113 B [@ FUN113 B [@
DATA SORTING
SORT SORT
Ladder symbol
113DP.SORT. S : Starting register of source registers to sort
Sort control— ENTH S - ERR— Length Error D : Starting register of destination registers to store the

data after sorted

D L : Total register for sorting
L
Range|TMR|CTR| HR IR OR | SR |[ROR| DR | K
TO | CO | RO |R3840|R3904|R3968|R5000| DO | 2
Ope- | | | | \ \ | | |
rand T255|C255| R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | 127
S O10 | O O O O O O
D O o] O
L O O O 10

@ When sort control "EN" = 1 or "EN 1" ( ﬁ instruction) has a transition from 0 to 1, will sort the registers with
ascending order (if A/D = 1) or descending order (if A/D = 0) and put the sorted result to the registers starting
by D register.

@ The valid data length of sort operation is between 2 and 127, other length will set the “ERR” to 1 and the sort
operation will not perform.

e The example at left sorts the table comprised of RO~R9
and stores the sorted data to the table locate at

R10~R19.
S D

RO | 1547 R10{ 0013
R112314 R11 1547
R2|7725 R12( 1925
R3|0013 R13(2314
R4 [5247] XO=T Ris[2796
R5[1925 = R15|5247
R6 |6744 R16|{5319
R7 15319 R17 6744
R8 |9788 R18|7725
RO |2796 R19(9788
Before After
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FUN114 [§ FUN114 [§
AR ZONE WRITE AR

Ladder symbol
D : Starting address of being set or reset

114P.Z-WR —— . .
Operation control— EN™M D L ERR — N : Quantity of being set oe reset, 1~511
N D -~ N operand can combine V -~ Z - PO~P9 for index

Write Selection — 1/0 addressing while word operation

Range Y M |S| WY | WM | WS [TMR| CTR | HR IR OR | SR | ROR | DR K XR
Yo | MO [SO| wYo | wMO | WSO | TO | CO | RO |R3840|R3904 | R3968 | R5000 | DO V-.z
| [ | | | | | | | | | | |
Operand Y255|M1911(S99|WY240|WM1896|WS984| T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 PO~P9
D Ol O |10] O ©) O 101 O O ©) O ©) ©) ®) O
N O O O [1:8511] O

@® When operation control "EN"=1 or "EN 1" ( ﬁ instruction ) changes from 0—1, it will perform the write
operation according to the input status of write selection, the specified area of registers or bits will all be reset
to 0 ("1/0"=0) or set to 1("1/0"=1).

X0
—EN- D : FERR—

—1/0

* Above example, registers RO~R9 will be reset to 0 while X0=1.

-ERR—

* Above example, bits M5~M11 will be reset to 0 while X0=1.
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Matrix Instructions

Fun No. | Mnemonic Functionality Fun No. |Mnemonic Functionality
120 MAND Matrix AND 126 MBRD Matrix Bit Read
121 MOR Matrix OR 127 MBWR Matrix Bit Write
122 MXOR Matrix XOR 128 MBSHF Matrix Bit Shift
123 MXNR Matrix XNOR 129 MBROT Matrix Bit Rotate
124 MINV Matrix Inverse 130 MBCNT Matrix Bit Count
125 MCMP Matrix Compare

A matrix is comprised of 2 or more consecutive 16-bit registers. The number of registers comprising the
matrix is called the matrix length (L). One matrix altogether has Lx16 bits (points), and the basic unit of the
object for each operation is bit.

The matrix instructions treats the 16xL matrix bits as a set of series points( denoted by Mg to M1eL.1).
Whether the matrix is formed by register or not, the operation object is the bit not numerical value.

Matrix instructions are used mostly for discrete status processing such as moving, copying, comparing,
searching, etc, of single point to multipoint (matrix), or multipoint-to-multipoint. These instructions are
convenient, important for application.

Among the matrix instructions, most instruction need to use a 16-bit register as a pointer to points a specific
point within the matrix. This register is known as the matrix pointer (Pr). lts effective range is 0 to 16L-1,
which corresponds respectively to the bits My to M1e.-1 within the matrix.

Among the matrix operations, there are shift left/right, rotate left/right operations. We define the movement
toward higher bit is left direction, while the movement toward lower bit is right direction, as shown in the
diagram below.

< Width is 16 bit H\

Pr
Mis M Mo (right)
M40 RO
R1
ATT> R2 T 1
R3
R4
Pr=40, point
to Mso, length
L
Illlllllllllllllij
R [TTTTTTTTTTTITIT]
t
MaeL-1(left)
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FUN120 @ FUN120 [@
MAND MATRIX AND MAND
Ladder symbol
~-120P.MAND — Ma: Starting register of source matrix a
Operation control —ENT{ Ma : Mb: Starting register of source matrix b
Mb : Md : Starting register of destination matrix
Md - L :Length of matrix (Ma, Mb and Md)

Ma, Mb, Md may combine with V, Z, PO~P9 to serve

L
indirect address application

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

Range
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO 2 V-z
gﬁ‘j WX‘240 WY|24O WM‘1896 WS‘984 T2|55 02|55 R3§‘339 R3i)03 R3E‘)67 R4‘167 R8(|)71 D4(‘)95 2;6 PO~P9
Ma O O O O O O O 10 O O 10 O O
Mb O O O O O O O | O O O | O O O
Md O O O O O O O 10O ] O O
L O o1 O 10O
® \When operation control "EN" = 1 or "EN 1 " ( H instruction) has a . Ma Mb Md
transition from 0 to 1, this instruction will perform a logic AND (only
if 2 bits are 1 will the result be 1, otherwise it will be 0)operation
between two source matrixes with a length of L, Ma and Mb. The
result will then be stored in the destination matrix Md, which is also L
the same length (the AND operation is done by bits with the same : :
bit numbers). For example, if Mag = 0, Mbg = 1, then Mdg = O; if . . .
Mas = 1, Mbs = 1, then Mds = 1; etc, right up until AND reaches : : :
Mas.1 and MbieL.1. ' HHHMHHUHHHmm: L
Al\‘lD

® In the program at left, when X0 goes from 0—1, then

matrix Ma, comprised by RO to R4, and matrix Mb,
——EN?; Ma: comprised by R10 to R14, will do an AND operation. The
results will be stored back in matrix Md, comprised by
R20 to R24. The result is shown at right in the diagram

below.
l\v/|aws Ma Ma:n |\f|b15 Mb be l\v/|d15 Md Mdvn
RO[0TO[0J0]0[0]0]0]0]0]0]0]0]0[0]0 RO A1 [1]1]1]1 R20 [0]0J0O]0]0]0]0[0[0]0]0]0]0]0]0]0
R1[T[T[T[T[T|T[T[7]0]0[0[0|0]0[0]0 R11 [0]0]0[0[0]0[O[O|T|T[T[T|T|T[1]7 R21 [0]0]0[0]0]0[0[0|0]0[0[0]|0[0[0]0
R2[0[0[0J0[0[O]O[O[T [ 1[T[1[T]1|1]1 R12 [0]0]0[0[0[OJO[O [T [T [T][T1[1[1]7 R22 [0]0J0[0[0]JO[O[O[ T[T [T[T[T[1[T]1
R3[0[0]0[0[0[0]0[0[0]0[0[0]0]0[0]0 R13 [0]0]0[0[0]0]0[0[0[0[0[0[0]0]0]0 R23 [0]0]0[0[0]0[0[0]0]0[0]0]0[0[0]0
Ra[T[T[T[A [T T[T [T T[T [T][T]|T[1[7 R14 (T[T T[T T[A[T T[T (T[T T|T[T]7 R24 [T{A[T[A [T T[T [T T[T (T[T [T][T]]
T [y T T T [y
Maro Maes Mb7e Mbeas Md7e Mdes
Before execution After execution
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FUN121 [@
MOR

MATRIX OR

FUN121 [@
MOR

Ladder symbol

121P.MOR Ma : Starting register of source matrix a
Operation control— ENT{ Ma : Mb : Starting register of source matrix b
Mb : Md : Starting register of destination matrix
Md - L :Length of matrix (Ma, Mb and Md)
L Ma, Mb, Md may combine with V, Z, PO~P9 to serve
indirect address application
Range] WX [ WY | WM [ WS [TMR[CTR] HR [ IR JTOR [ SR [ROR[ DR | K [ XR
WX0 | WYO | WMo WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO 2 V-Z
Ope- | | \ | \ | | | | \ | | |
ra‘,):, WX240|WY240| WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071|D4095| 256 | PO~P9
Ma O O O O O] 0O O O O O O O O
Mb O O O O O]l 0 O O O O O O O
Md O O O O 10 O O 1O 101 O O
L O o1 O O
- Ma Mb Md
® \When operation control "EN" = 1 or "EN 1 " ( ﬁ instruction) has a
transition from 0 to 1, this instruction will perform a logic OR(If any
2 of the bits are 1, then the result will be 1, and only if both are 0
will the result be 0) operation between 2 source matrixes with a
length of L, Ma and Mb. The result will then be stored in the L
destination matrix Md, which is also the same length (the OR .
operation is done by bits with the same bit numbers). For example, . . .
if Map = 0, Mbg = 1, then Mdo = 1; if Mas = 0, Mby = 0, then Md; = : : :
0;etc‘ rightupunt”ORreachesMa16L_1 and Mb16L—1- A M M
o
OR
\

X0 121P.MOR———,
—ENy Ma: R 0
Mb: R 10
Md: R 10
L: 5

Mass

M

0

8
B EEEES
alo|o|=|o
OO —=|O
alo|o|=|o
OO —=|O
ENISEEIEE
—\OO—\O§
—|of=|o|o[
k=l k=lk=]
INISIESESEE
k=l B k=lk=]
INISIESESEE
k=l k=lk=]
INISIEEEE

alo|o| A

al
J
0
0
1
0
1

Mars

=
o
2

In the program at left, when X0 goes from 0—1, then matrix
Ma, comprised by RO to R4, and matrix Mb, comprised by
R10 to R14, will do an OR operation. The results will then
be stored into the destination matrix Md, comprised by R10
to R14. In this example, Mb and Md is the same matrix, so
after operation the source matrix Mb will replaced by the
new value. The result is shown at right in the diagram
below.

Md1s Mdo

S

R10

R20

R21

R12

R22

R13

R23

R14

B k=ll=lk=l
=O|o| o=
B k=l l=l k=l
=[O|Oo| O~
B k=l l=l k=l

—=[o|o|o[-[=
=|o|=| = =T
Slo[=] ==
ENFS PN NP
Slo[=] ==
EINFS NN
Slo[=] ==
ENFS PN NN
alolo|a -
Slolo| ==
alolo|a -
Slolo| ==
alolo|a -
Slolo| ==
=lo[o]=[=]=
ENI=|ENEN N[
alo|alal -l
Slo[=] ==
alo|alal -l
Slo[=] ==
alo|alal -l

alo|ala]=
NN S NN N

> Al oo = =<

R24

M

\

1
R11]0
0

0

1

1

N = N N N

Mbes Md7e Mdes

Before execution

After execution
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FUN122 [
MXOR

MATRIX EXCLUSIVE OR (XOR)

FUN122 [
MXOR

Ladder symbol

Ma: Starting register of source matrix a

Mass

=

S

= O|O|=O
=[Ol O| =| O
= O|O| =0
=[Ol O| =| O
= O|O|=O

M
0
1
0
0
1

=lo|o|=|o
alof = o|o|
= O] = O| O]

=[O =| OO
= O|=|O|O
=[O =| OO
= O|=|O|O
=[O =| OO

P
IN]
?| = oo =|off

Mars

>| o of =| o o<

Mass

122P.MXOR — Mb: Starting register of source matrix b
Operation control—ENT-H{ Ma : . . N .
Md: Starting register of destination matrix
Mb :
b L :Length of matrix (Ma, Mb and Md)
Md :
Ma, Mb, Md may combine with V, Z, PO~P9 to serve
L indirect address application
Range WX | WY WM WS |TMR|CTR | HR IR OR | SR |[ROR | DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO 2 V-Z
Ope- | | \ | | | | | | \ \ \ |
rar:z WX240|WY240| WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | 256 | PO~P9
Ma O O O @) O 10 @) O O @) @) @) O
Mb O O O O O 10 O O O @) @) @) O
Md O O O O 10 O O 1O 10| O O
L O o1 O O
~ Ma Mb Md
® \When operation control "EN" =1 or "EN 1 " ( H instruction) has a
transition from 0 to 1, this instruction will performs a logic XOR (if
the 2 bits are different, then the result will be 1, otherwise it will be
0)between 2 source matrixes with a length of L, Ma and Mb. The L
result will then be stored back into the destination matrix Md, which . . .
also has a length of L. For example the XOR operation is done by . . .
bits with the same bit numbers - for example, if Map = 0, Mby = 1, . : .
then Mdo = 1; if May = 1, Mbs =1, then Md: = 0; etc, right up until S Db Bbbee
XOR reaches Maje-1 and Mbgp1. o N
XOR
\

® In the program at left, when X0 goes from 0—1, will
perform a XOR operation between matrix Ma, comprised
by RO to R4, and matrix Mb, comprised by R10 to R14.
The results will then be stored in destination matrix Md,
comprised by R20 to R24. The results are shown at right
in the diagram below.

|\f|b15 Mb be l\v/|d15 Md Mdva
R1IO[M[1A1[1[ [ [ [1[1]1]1 R20 (111111111111 [1]1]1
R11 {0|0]|0|0[O[O|O|O|1[1|{1[1]|1]|1]1]|1 R21 {1 (1| 1| 1|11 (1]1]1{1[1[{1[1]1]|1]1
R12 [0|0]0|O[O[O|O]|O|1[1|[1[1]1]|1]|1]|1 R22 {0(0|0]|0|0|0|0|0|0]O|0[0[0|0O]|O]|O
R13 [o[o]o]o[o[o[o[o]ofo[0[0[00]O]O R23 [0[o[o]o[o[0]o[0[0]O[O[0]0[0O]0O]O
R4 (11111111111 ]1]1]1 R24 [0]o[o]Jo[o[o[o[oJo]Jofo[o]o[o]0]O
7 7 T T
Mb7e Mbes Md7e Mdes

Before execution

After execution
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FUN123 [@
MXNR

MATRIX EXCLUSIVE NOR (XNR)

FUN123 [@
MXNR

Ladder symbol

Ma : Starting register of source matrix a

—123P.MXNR—
) . Mb : Starting register of source matrix b
Operation control —ENT+ Ma :
Mb Md : Starting register of destination matrix
' L :Length of matrix (Ma, Mb and Md)
Md :
Ma, Mb, Md may combine with V, Z,P0~P9 to serve
L indirect address application
Range] WX [ WY [ WM [ WS JTMR]CTR[ HR [ IR JOR ] SR [RORT DR [ K | XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO 2 V-Z
Ope- | | | [ \ | | | | | | | |
ra‘,)fj WX240 | WY240 | WM1896 | WS984 | T255 | C255 |R3839 | R3903 | R3967 | R4167 |R8071|D4095| 256 | PO~P9
Ma O O O O Ol O] 0 O O O O O O
Mb O O O O O 10| O O O O O O O
Md O O O O 10| O O 1O 10| O O
L O o] O O
- Ma Mb Md
® \When operation control "EN" = 1 or "EN 1 " ( ﬁ instruction) has a
transition from 0 to 1, will perform a logic XNR operation (if the 2
bits are the same, then the result will be 1, otherwise it will be
0)between 2 source matrixes with a length of L, Ma and Mb. The L

results will then be stored into the destination matrix Md, which
also has the same length (the XNR operation is done by bits with
the same bit numbers). For example, if Mag = 0, Mbg = 1, then Mdo . . .
= 0; Mas = 0, Mby = 0, then Mdy = 1; etc, right up until XNR

reaches Ma1g-1 and MbgL-1.

® \When operation control "EN" =1 or "EN 1" ( H instruction)

goes from 0 to 1, will perform a XNR operation between Ma
matrix comprised by RO~R9 and Mb matrix comprised by
R10~R19. The results will then be stored into the
destination matrix Md comprised by R10~R19. The results
are shown at right in the diagram below.

l\v/laws Ma M?n ’\flbw Mb Mtio l\v/ldws Md Mdvo
RO|0|0(0|0|0|O|O|0Of0O|O|O|Of0O[0O|O]|O R1O |1 11|11 1|1[1[1|1]|1|1[1[1]1]1 R20 (0(0|0|0|0O|O(0Of0O|O|O|O|OfO|0O|O]|O
Ri[1]1]1[1]1[1]1]1]0]0]o[o]o]0O]O0O R11 [o]oofofofofofof1[1[1][1[1]1]1]1 R21 [o[o[o]Jo[o[o[o[o[o]Jo[o[0]0[0]0O]O
R2[oJofofofofoJofJo[1[1[1[1[1]1]1]1 R12 [o]ofoJofofofoJof1[1[1[1[1[1]1]1 R22 (1111111111111 [1]1]1
R3|0|0(0|0|0|O|O(OfO|O|O|Of0O|0O|O]|O R13|0|0(0|0|0|0O|O(0Of0O|O|O|O|OfO|O]|O R23 [1({1[{1|1|1|1[{1[1|1|1|1[1[1]{1]|1]1
R4l 1| 1111|111 [1|{1|1]1|1[1][1]1 R14 |1 1({1[1|1|1|1[1[1|1]|1|1[1[1]1]1 R24 [1(1[1|1|1|1[1[1|1]|1|1[1[1]{1]|1]1
N T 7 7 N T
Mars Maes Mb7e Mbes Md7e Mdes

Before execution

After execution
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FUN124 [
MINV

MATRIX INVERSE

FUN124 [
MINV

Ladder symbol

Ms : Starting register of source matrix

124P .MINV—— Md : Starting register of destination
Operation control — ENT Ms : L :Length of matrix (Ms and Md)
Md : Ma, Md may combine with V, Z, PO~P9 to serve indirect
L address application
Range WX | WY WM WS |TMR | CTR | HR IR OR | SR |ROR | DR K XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO 2 | vz
Ope- | | | | | | | | | | | | |
raﬁz WX240[WY240| WM1896 | WS984 | T255 | C255 |R3839 |R3903 | R3967 | R4167 | R8071|D4095| 256 | PO~P9
Ms O O O O O O O O O O O O O
Md O O O O O O O 1010 O O
L O o1 O O
® \When operation control "EN" = 1 or "EN 1 " ( ﬁ instruction) has a - Ms Md
transition from 0 to 1, source register Ms, which has a length of L, H H
will be completely inverted (all the bits with a value of 1 will change
to 0, and all those with a value of 0 will change to 1). The results H H
will then be stored into destination matrix Md. L
N Inverse ﬁ
Ms

® In the program at left, when X0 goes from 0—1, the
matrix comprised by RO to R4 will be inverted, and then
store back into itself (because in this example Ms and
Md are the same matrix). The results obtained are
shown at right in the diagram below.

l\v/lsws Ms MSf l\v/ldws Md Mdvo
0|0|0f0|0|O|O|O(OfO|O|O|OfO|O]|O RO (11| 1|1 (1[{1|1|1|1[(1[1|{1|1]1[1[1
1(1(1[1]{1]|1]|1[1[{0]|0]|0]|0|0[0|0]|0O R1[0|0|0|O(O[O|O|O|1(1[1|1|1]|1|1[1
o[ofofofofofofof1]1[1[1]1]1]1]" R2 [1[1]1]1]1]1]1]1]o]Jo]o[o]o[o]0]O
o[o[o]o]oJoJo[o[o]o[oJo]ofof0]0O R3I[(1[1[1[a[1[1[1 11111 [1]1]1
T ({11111 1({1[{1]1]|1 R4 (0|0|0|0O(0f0O|0O|O|O|Of0O|0O|0O|O|O|O
N 7 n =
Ms7o Mse4 Md7e Mdes

Before execution

After execution

7-107




Advanced Function Instruction

FUN125 FUN125
H MATRIX COMPARE H
MCMP MCMP
Ladder symbol
~125P.MCMP —, Md: Starting register of matrix a
Comparison control — ENTY Ma ~FND —Found objective Mb: Starting register of matrix b
Mb L :Length of matrix (Ma, Mb)
Compare from head —FHDA L - END — Compare to end Pr : Pointer register
Ma, Mb may combine with V, Z, PO~P9 to
Pr - o
serve indirect address application
Different/Same option— D/S I ERR — Pointer error
Range WX | WY WM WS | TMR | CTR | HR IR OR SR | ROR | DR K XR
WX0 | WYo | WMO | WSO | TO Co RO |R3840 | R3904 | R3968 | R5000 | DO 2 A4
Ope- | | \ | | | | | | \ | | |
raﬂz WX240 [WY240 |WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095 | 256 | PO~P9
Ma O O O O O O O O O O O O
Mb O O O O O O O O O O O O O
L O o1 O O
Pr O O O O O O O o1 o1 O
® When comparison control "EN" = 1 or "EN 1 " ( ﬁ instruction) has a
transition from 0 to 1, then beginning from the top pair of bits (Mag Pr
and Mbyg) within the 2 matrixes Ma and Mb (when "FHD" = 1 or Pr
value is equal to 16L-1), or beginning from the next pair of bits (Mapr Ma Mb
+ 1 and Mbpr + 1) pointed by pointer Pr (when "FHD" = 0 and Pr | J B | [
value is less than L-1), this instruction will compare and search for
pairs of bits with different value (when D/S = 1) or the same value e Wy B iaae
(when D/S = 0). Once match found, pointer Pr will point to the bit
number in the matrix met the search condition. The found objective .
L Mapr : Mbpr

flag "FND" will be set to 1. When it has searched to the final pair of
bits in the matrix (Ma1eL-1, Mb1sL1), this execution of the instruction
will finish, no matter it has found or not. If this happen then The
compare-to-end flag "END" will be set as 1, and the Pr value will set
to 16L-1 and the next time that this instruction is executed, Pr will
automatically return to the starting point of the matrix (Pr = 0) to begin
the comparison search.

The range for the pointer value is 0 to 16L-1. The Pr value should not be changed by other instructions, as this will
affect the result of search. If the Pr value exceeds its range, then the pointer error flag "ERR" will be set to 1, and

this instruction will not be carried out.

FND

FND

[o]
FND

~125P.MCMP—, e i
X0 ® In the program at left, the "FHD" input is 0, so starting from a
FEN?’ Ma: R 0 |-FND— position 1 greater than the pointer value at that time (marked
Mb: R 10 by *), the instruction will do a search for bits with different
—FHDy L : 5 -END-— status (because D/S = 1). When X0 has a transition from 0—
Pr: R 20 1 three times, the results are shown at right in the diagram
D/S+ FERR— below.
Pr Pr
........................... - R20 ®
R20 39
Mais . Mao Mb:s . Mbo
! Ma } ! Mb l Pr
RO| 1|1 (11|11 1[1[1[1]|1]O[1[1[1]1 R10 [1 (11| 1|1|1[1[1][1]1[1[1]1]0]1[1
R1|{0|0|0|0|O|0O|O|O|O|OfO|O|[O|O|O|O R11|0|0|0|0|0O|OfO|O|[O|0O|O[O|O|O|O]|O ®R20
R2|1|1[1[1|1|1|1[1[Of1|1]1|[1[1][1]1 RA2 (111|111 [1[1]|1]1[1[1]1]|1]1[1
R3| 1|1 (11111 [1[1|{1|1]1[1[1][1]1 RA3 (111|111 [1[1][1]1[1[1]1]1]1][1 Pr
Ra[1| 11| 1|11 1{1|1|{1[1]1[1]1[1]|1 R14 |1 (1|11 1{1[1]1{1]1]1[1]1[1]1]1
~ T 1 o
Mare Maes Mby7e Mbes

Before execution

Execution result
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® When readout control "EN" =1 or "EN 1 " ( H instruction) has a
transition from 0 to 1, the status of the bit Mspr pointed by
pointer Pr within matrix Ms will be read out and appear at the
output bit "OTB". Before the readout, this instruction will first
check the input -pointer clear "CLR". If "CLR" is 1, then the Pr
value will be cleared to O first before the readout action is carried
out. After the readout is completed, If the Pr value has already
reached 16L-1 (the final bit), then the read-to-end flag "END" will
be set to 1. If Pr is less than 16L-1, then the status of pointer
increment "INC" will be checked. If "INC" is 1, then Pr will be
increased by 1. Besides this, pointer clear "CLR" can execute
independently, and is not affected by other input.

and this instruction will not be carried out.

Before execution

FUN126 FUN126
E MATRIX BIT READ H
MBRD MBRD

Ladder symbol
126P MBRD — Ms : Starting register of matrix
Readout control — ENT{ Ms : L OTB — Output bit L :Matrix length
L Pr : Pointer register
Pointer increment — INC { pr - - END — Read to end Ms may combine with V, Z, PO~P9 to serve
indirect address application
Pointer clear —CLR A - ERR — Pointer error
Range] WX [ WY [ WM [ WS JTMR]CTR[ HR [ IR [OR [ SR [RORJ DR [ K | XR
WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968|R5000| DO 2 V-Zz
Ope- \ | | | | | | | | \ | | |
ra‘,)fj WX240 | WY240 | WM1896 | WS984 | T255 | C199 |R3839 | R3903 | R3967 | R4167 |R8071|D4095| 256 | PO~P9
Ms O O O O O 10 O O O O O O O
L O o1 O O
Pr O O O O 10 O O 10101 O
Pr

oTB

Pr

® The effective range of the pointer is 0 to 16L-1. Beyond this range the pointer error flag "ERR" will be set to 1,

- “126P.MBRD—, ® In the program at left, INC = 1, so every time there is
—ENM Ms: R 0 LOTB- one readout the pointer will be increased by 1. With this
L 5 way each bit in Ms may be read out successively, as
INC! Pr: R 20 LEND- §hown at left in the diagram below. When ).(O gf)es 3
times from 0—1, the results are shown at right in the
diagram below .
—CLR{ FERR—
Vs Vs Pr Pr 018 END
15 0
| Ms L R ® R20| 78 1
Ro[oJoJoJoJo[1[7[1[1[1]oJo]o[o]o]1
R1[oJo[ofo[1[1[7[T[o[ofo[o[1[7[1[1 018 Pr o END
R2[0]o[o[1[1][1[0[o[o[1[1[1[0[0[0]q
R3{ofo[1[1[oo[7[T[o[o[1[1[o[o[1[1 (o] ®R20
Ra[1]o[1[o[1[o[1[o[7[o[1]o[1]0[1]0O
! ! END
Ms7s Ms77 Mssa

Execution result
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FUN127 FUN127
H MATRIX BIT WRITE H
MBWR MBWR

Ladder symbol
Md : Starting register of matrix
127P. MBWR— gred
Write control— ENT™ Md : - END — Write to end L : Matrix length
T L Pr : Pointer register
Write-in bit— INB 1 - ERR — Pointer error
_ _ Pr Md may combine with V, Z, PO~P9 to serve
Pointer increment — INC - indirect address application
Pointer clear— CLR
Range WY WM WS |[TMR|CTR| HR | OR | SR [ROR| DR K XR
WYO | WMO | WSO | TO CO | RO |R3904|R3968|R5000| DO 2 V-Z
Ope- | \ | | \ \ \ \ \ \ |
raﬂz WY240| WM1896 |WS984 | T255 | C255 |R3839 |R3967 |R4167 |R8071|D4095| 256 | PO~P9
Md O O O O O O O O O O O
L O o | O O
Pr O O O O O O O |O | O | O
Pr
® When write control "EN" = 1 or "EN 1" ( ﬁ instruction) has a
transition from 0 to 1, the status of the write-in bit "INB" will be Ms
written into the bit Mdpr pointed by pointer Pr within matrix Md. Mspr
Before the write-in takes place, the status of pointer clear "CLR"
will be checked. If "CLR" is 1, then Pr will be cleared to 0 before OTB
the write-in action. After the write-in action has been completed,
L

the Pr value will be checked again. If the Pr value has already
reached 16L-1 (last bit), then the write-to-end flag will be set to

1. If the Pr value is less than 16L-1 and

pointer will increased by 1. Besides this, pointer clear "CLR" can
execute independently, and is not affected by other input.

"INC" is 1, then the

® The effective range of Pris 0 to 16L-1. Beyond this range, the pointer error flag "ERR" will be set to 1, and
this instruction will not be carried out.

® In the program at left, pointer will be increased each time
execution (because "INC" is 1). As shown in the diagram
below, when X0 has a transition from 0—1, the status of
INB (X1) will be written into the Mdpr (Md7s) position, and
pointer Pr will increased by 1 (changing to 79). In this
case, although Pr is pointing to the end, it has not yet
been written into Mdrzg, so "END" flag is still 0. Only the
next attempt to write to Mdzo will set “END” to 1.

X0 r127P.MBWR——
—ENM Ms: R 0 |-END-
X1 L: 5
—INBi b . R 20 LERR-
INCH
—CLR1
X1 Pr
Mdis Mdo
] Md }
Ro|0O|O|OfOf0O|O|O|OfO[O|O|O|OfOfO]|O
R1({0|0f0|0|0O|0O|OfO|O|O|O|O|O|OfO]|O
R2|0|0|0f0[0|0O|O|OfO[O|O|O|OfOfO]|O
R3|0|0|0f0f0|O|O|OfO[O|O|O|OfO[O]|O
R4(0|0f0|0|0O|0O|OfO|OfO|O|O|O|OfO]|O
T -
Mdre Mdea

Before execution

Pr EN

Md1s Mdo

| Md }

xo=T  Rro[o]o[o[oT0T00[0[0[0[0[0[0[0]0]T0
= R1 [0]0[0]0[0[0[0[0[0]0[0[0[0]0[0]0
R2 [0]0[0[0[0[0[0[0[0]0[0]0[0[0[0[0

R3 [0]0[0[0[0[0[0[0[0]0]0]0[0[0[0[0

R4 [0]7]0]0]0[0[0[0]0]0]0]0[0[0[0]0

! !

Mdre Mde4

After execution
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FUN128 FUN128
H MATRIX BIT SHIFT H
MBSHF MBSHF
Ladder symbol
~128P.MBSHF— Ms : Starting register of source matrix
Shift control— ENT{ Ms : - OTB — Shift out bit Md: Starting register of destination
Md matrix
Fill-in bit—INC 4 | . L :Length of matrix (Ms and Md)
Ms, Md may combine with V, Z, PO~P9
) o to serve indirect address application
Left/Right direction — CLR
Range] WX [ WY | WM [ WS [TMR[CTR[ HR [ IR [ OR [ SR [ROR[ DR [ K [ XR
WX0 | WYO | WMO | WSO | TO | CO | RO [R3840|R3904|R3968|R5000| DO 2 | vz
Ope- | | | \ | \ | \ | | \ \ |
rand WX240 | WY240 | WM1896 | WS984 | T255 | C255 |R3839|R3903 |R3967 |R4167|R8071|D4095| 256 | PO~P9
Ms O O O O O]10O0 | O O 1 0O O O 10O O
Md O O O O]l O] O O 1O 1O ]| O O
L o1 O] 0O
; N " " . . INB
®  When shift control "EN" =1 or "EN 1} (ﬁ instruction) has a Ms Md
transition from 0 to 1, source matrix Ms will be retrieved &D
and completely shifted one position to the left (when L/R =
1) or one position to the right (when L/R = 0). The space
caused by the shift (with a left shift it will be Mo, and with a
right shift it will be M1eL-1), is replaced by the status of fill-in > L
bit "INB". The status of the bits popped out (with a left shift
it will be M1, and with a right shift it will be Mo) will Shift
appear at the output bit "OTB". Then the results of this OTB Ief?
shifted matrix will be filled into the destination matrix Md. |:| 1 bit
® The program at left is an example where Ms and Md are
the same matrix. When X0 goes from 0—1, Ms will be M OTB Md
completely retrieved and moved to the left (because L/R = S ﬂ .
1) by 1 bit. It will then be stored back to Md, and the results
are shown at right in the diagram below.
r128P.MBSHF—,
X0 =
—ENM Ms: R 0 (OTB- L
X0 Md: R 0 .
) Shift
FINB{ L : 5 right
INB 1 bit
L/R Dﬂummmm b
’\f|515 Ms MS‘,O ’\fldw Md Mdf
Ro[0]0JoJo[o]oo[o]oo[o]o]o[o]o]o Ro [0Jo[0]0Jo[0]0Jo[o]0]o]o]o0]o]0]1
RIAA A A A A[A[1] Xo= R [1[1]o
Re[1[1[1[1][1[1[1][1[o[o]o]o[o[o]o][0 R2 [T[T[1[1[1[1[1][0[o[0[0[o]o[o[0][T
R3[0[0|0[o[0[o[o[0]o[o[0]o[o[0]0]0 = R3 [0[0[0[0]0[0[0]0[0[0]0[0[0[0[0]]
Re[OT AT A A A A Re AT A A A1 [1]0
B i B B
Ms7g Msea Mdy7e Mdes
Before execution After execution
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FUN129 [@ FUN129 [@
MATRIX BIT ROTATE
MBROT MBROT
Ladder symbol
129P.MBROT- Ms : Starting register of source matrix
Rotate control — ENTH{ Ms OTB — Rotated-out bit  Md : Starting register of destination matrix
Md : L :Length of matrix (Ms and Md)

Left/Right direction — L/R L

Ms, Md may combine with V, Z, PO~P9 to
serve indirect address application

Range WX | WY WM WS |TMR | CTR | HR IR OR | SR |ROR| DR K XR
WX0 | WYO | WMO | WSO | TO co RO |R3840|R3904 |R3968 |R5000| DO 2 V-Z
Ope-
raI:]d WX|240 WY|240 WM|1896 WS‘984 T2|55 02‘55 R3€‘339 R3s|903 RSE‘367 R4|167 R8(‘)71 D4(‘)95 2;6 PO~P9
Ms O O O O O O O O O O O O O
Md O O O O O O O 1010 O O
L O | O O

®  When rotate control "EN" =1 or "EN 1 " ( ﬁ instruction)
has a transition from 0 to 1, matrix Ms will be
completely retrieved and rotated by one bit towards
the left (when L/R = 1) or to the right (when L/R = 0).
The space created by the rotation (with a left rotation it
will be MO, and with a right rotation it will be M1e-1) will
be replaced by the status of the rotated-out bit (with a
left rotation it will be Myg.-1, and with a right rotation it
will be M0). The rotated-out bit will not only be used to
fill the above-mentioned space, it will also be
transferred to rotated-out bit "OTB".

L/R=1
Ms Md

=> L
Rotate
left
oTB 1 bit
L/R=0 OTB

Shift
right
1 bit

o

L=

® In the program at left, Ms and Md are the same matrix.

Ms1s

| Ms MS:O
Ro[0]0]0]0[0[0[0[0[0[0]0[0]0]0]0]0
RIAAAAA A xo=T
Re[A[AA[A[T[T[1[1][0[0[0[0[0[0]0]0
R3[0[0[0]0[0[0[0[0[0[0[0[0[0]0[0]0] T
ReAAAA A A A A

: :

Ms7e Mse4

Before execution

When X0 goes from 0—1, then the whole of Ms is
retrieved and rotated right (because L/R = 0) by 1 bit. It is
then stored back into Ms itself (because in this example
Ms and Md are the same matrix). The results are shown
at right in the diagram below.

Mds1s

l Md Mab
RO [1]0]0]0[0[0[0[0]0]0]0[0[0]0[0]0
R1[OAA[TA A AT [T[T [T [1[1]1
R2[0[1[T|T[T[7[1[1]1]0]0[0[0[0[0]|0 OTB
R3[7]0]0]0]0[0|0[0[0|0[0[0]0|0|0]0 @
R4 O[T A A A[T[T[T[1[1]1

B B

Md7o Mdea

After execution
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1 or 0 option— 1/0 1 D

FUN130 g FUN130 g
MBCNT MATRIX BIT STATUS COUNT MBCNT
Ladder symbol
~130P.MBCNT- Ms: Startilng register of matrix
Count control— ENT™ Ms : D=0 — Result is 0 L :Matrix length
L D : Register storing count results

Ms may combine with V, Z, PO~P9 to serve

indirect address application

Range] WX | WY [ WM | WS [TMR[CTR[ HR | IR | OR [ SR [ROR| DR XR
e W|XO WlYO W1VIO W|SO T‘O C‘O F\"O R32|34O R3E‘BO4 R3S|368 RS?OO D|O 2‘ V- Z
ra?]d WX240 [ WY240 (WM1896 | WS984 | T255 | C255 | R3839 | R3903 | R3967 | R4167 | R8071 | D4095| 256 | PO~P9

Ms O O O O 1000101010100 O

L ©) o1 o010

D O ©) O 101010 O 10101 0O

®  When count control "EN" =1 or "EN 1 " ( ﬁ instruction) has a transition from 0 to 1, then among the 16L bits
of the Ms matrix, this instruction will count the total amount of bits with a status of 1
or the total amount of bits with a status of O (when input "1/0" = 0). The results of the counting will be stored
into the register specified by D. If the value of these amounts is 0, then the Result-is-0 flag "D = 0" will be set

(when input "1/0" = 1)

to 1.
® The program at left sets X1 first as 0 (to count bits with
status of 0) and then as 1 (to count bits with status of 1)
and let the signal X0 has a transition from 0—1 for both
case, the execution results are shown at right in the
diagram below .
|\f|315 Ms MSLU D ® D
RO(0|0|0[0|0O[O|O[O|O[O|O[O|OfO|O(O
RO A A o @®
R3|0({0(0|0]0|0|0[0(0|0|O|0[0OfO|O]0O
Ra[0[0[0[0[0[0[0[0[0[0[0[0[0[0]0[0 X1=0 X1=1
T T
Ms79 Mssa
Source matrix Count of ‘0’ bit Count of ‘1’ bit
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FUN 139 FUN 139
HSPWM HIGH SPEED PULSE WIDTH MODULATION OUTPUT HSPWM
Ladder symbol PW :PWMoutput (0=Y0-1=Y2-2=Y4-3=Y6)
r139.HSPWM — OP : Qutput polarity ; 0 = Normal
Operation control— EN4{ PW - ACT— 1 = Inverse of output
Op : RS : Resolution ; 0 = 1/100 (1%)
Rs 1=1/1000 (0.1%)
Pn : Setting of output frequency( 0~255 )
Pn : OR : Setting register of output pulse width ( 0~100 or
OR : 0~1000)
WR : WR : Working register
P Y WX [ WY | WM | WS |TMR|CTR| HR IR | OR | SR |[ROR| DR K
Ynof | WX0 | WYO | WMO | WSO | TO | CO | RO |R3840|R3904|R3968 |[R5000| DO
Operan main \ \ \ \ | \ | | | | \ |
unit  [WX240|WY240|WM1896|WS984| T255 | C255 | R3839 |R3903|R3967 | R4167 |[R8071 | D4095
Pw O 0~3
Op 0~1
Rs 0~1
Pn O O O O 1O O ] O ]]0O]O0O O O O |0~255
OR O O O |0~1000
WR O O O 101 O] O O O O O

Description

® \When operation control “EN” = 1, the specified digital output will perform the PWM output, the expression for
output frequency as shown bellow:

1. f =M while Rs(Resolution)=1/100
Py + )

= 18432 while Rs(Resolution)=1/1000
(P, +)

Example 1 :If Pn ( Setting of output frequency ) = 50, Rs = 0( 1/100 ), then

184320
foum = o =3614.117 +++ =3.6KHz
pwm " (50 + 1)

1
T(Period)= f_ =277uS

pwm

For Rs = 1/100, if OR( Setting of output pulse width ) = 1, then TO = 2.7uS; if OR( Setting of output pulse width )
=50, then To = 140uS.

.Output waveform :

(1).Pn ( Output frequency ) =50, Rs =0 ( 1/100 ), OR ( Output pulse width ) =1 :
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FUN 139 FUN 139
HSPWM HIGH SPEED PULSE WIDTH MODULATION OUTPUT HSPWM

To = 2.7usec

—

| H |

k
)

N7

Tp = 277usec

(2).Pn ( Output frequency ) = 50, Rs = 0 ( 1/100 ), OR ( Output pulse width ) = 50 :
To = 140usec

= -

-

L
)

N7

Tp = 277usec

Example 2 : If Pn ( Setting of output frequency ) = 200, Rs = 1( 1/1000 ), then

18432
=—— =91.7Hz

Pwm " (200 +1)

1
T(Period)=7—"— =10.9mS

fpwm

For Rs = 1/1000, if OR( Setting of output pulse width ) = 10, then TO = 109uS; if OR( Setting of output pulse
width ) = 800, then To = 8.72mS

.Output waveform :

(1).Pn ( Output frequency ) = 200, Rs =1 ( 1/1000 ), OR ( Output pulse width ) =10 :
To = 109usec

o f—

H H H

’
)

N\

Tp = 10.90msec

(2).Pn ( Output frequency ) = 200, Rs =1 ( 1/1000 ), OR ( Output pulse width ) = 800 :

To = 8.72msec

R\

Tp = 10.90msec
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FUN140 HIGH SPEED PULSE OUTPUT INSTRUCTION FUN140
HSPSO (Brief description on function) HSPSO
Ladder symbol Ps : The Pulse Output (0~ 3) selection
-140.HSPSO—— 0:Y0 & Y1
Execution control— ENT-H{ Ps : - ACT — 1:Y2& Y3
2:Y4 & Y5
SR : 3:Y6 & Y7
Pause — INC 1 WR - ERR — SR : Positioning program starting register.

WR: Starting working register of instruction operation,
total 7 registers, can not used in any other part of

Abort — ABT A F DN —
program.
Range HR DR | ROR K
RO DO R5000 2
Ope- \ \ \ |
rand R3839 | D4095 | R8071 | 256
Ps 0~3
SR O O O
WR O O o

Command descriptions |

The NC positioning program of HSPSO (FUN140) instruction is a program written and edited with text. The
executing unit of program is divided by step (which includes output frequency, traveling distance, and
transferring conditions). For one FUN140 instruction, can program 250 steps of positioning points at the most.
Each step of positioning program requires 9 registers. For detailed application, please refer to chapter 13 “the
NC positioning control of FBs-PLC”.

The benefits of storing the positioning program in the register is that, while in application which use the MMI
(man machine interface) as the operation console can save the positioning programs to MMI. Whenever the
change of the positioning programs is requested, the download of positioning program can be simply done by
a series of write register commands.

The NC positioning of this instruction doesn’t provide the linear interpolation function.

When execution control “EN"=1, if PsO~3 is not controlled by other FUN140 instruction (the status of
Ps0=M1992, Ps1=M1993, Ps2=M1994, and Ps3=M1995 is ON respectively), it will start to execute from the
next step of positioning point (when goes to the last step, it will be restarted from the first step); if PsO~3 is
controlled by other FUN140 instruction (the status of Ps0=M1992, Ps1=M1993, Ps2=M1994, and
Ps3=M1995 are OFF), this instruction will wait and acquires the control right of output point immediately right
after other FUN140 release the output.

When execution control input “EN” =0, it stops the pulse output immediately.

When output pause “PAU” =1 and execution control was 1, it will pause the pulse output. When output
pause “PAU” =0 and execution control is still 1, it will continue the unfinished pulse output.

When output abort “ABT”=1, it will halt and stop pulse output immediately. (When the execution control
input “EN” becomes 1 next time, it will restart from the first step of positioning point to execute.)

While send the output pulse, the output indication “ACT” is ON.

When there is an execution error, the output indication “ERR” will be ON. (The error code is stored in the
error code register.)

When the execution of each step of positioning program is completed, the output indication “DN” will be ON.

The working mode of Pulse Output must be configured (without setting, YO~Y7 will be treated as normal
output) to any one of following modes, before the HSPSO instruction can be worked.

U/D Mode: YO (Y2, Y4, Y6), as up pulse.
Y1 (Y3, Y5, Y7), as down pulse.
K/R Mode: YO (Y2, Y4, Y6), as the pulse out..
Y1 (Y3, Y5, Y7), as the direction.
A/B Mode: YO (Y2, Y4, Y6), as A phase pulse.
Y1 (Y3, Y5, Y7), as B phase pulse.
°* The output polarity for Pulse Output can select to be Normally ON or Normally OFF.
* The working mode of Pulse Output can be configured by WINPROLADDER in “Output Setup” setting page.
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FUN141 NC POSITIONING PARAMETER VALUE SETTING FUN141
MPARA (Brief description on function) MPARA

Ladder symbol

141.MPARA— Ps : The pulse output (0~3) selection
Execution control— ENT™ Ps : -ERR — ) ) )
SR : Starting register for parameter table; it has 18
SR: parameters totally, and occupy 24 registers.
Range] HR | DR [ROR[ K
RO | DO |R5000| 2
Ope- | | \ |
g R3839 | D4095 | R8071| 256
Ps 0~3
SR @) O @)

Operation descriptions |

° It is not necessary to use this instruction. if the system default for parameter values is matching what user
demanded, then this instruction is not needed. However, if it needs to change the parameter value
dynamically, this instruction is required.

* This instruction incorporates with FUN140 for positioning control purpose.

* Whether the execution control input “EN” = 0 or 1, this instruction will be performed.

* When there are any errors in parameter value, the output indication “ERR” will be ON. (The error code is
stored in the error code register.)

°® For detailed functional description and usage, please refer to chapter 13 “The NC positioning control of
FBs-PLC” for explanation.
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FUN142 g STOP THE HSPSO PULSE OUTPUT FUN142 g
PSOFF (Brief description on function) PSOFF

Ladder symbol
142P.

Execution control —ENT*!VPSOFF Ps

Ps:0~3
Enforce the Pulse Output PSOn (n= Ps) to stop.

Command descriptions |

° When execution control “EN” =1 or “EN 17 ( ﬁ instruction) changes from 0—1, this instruction will enforce
the assigned number set of HSPSO (High Speed Pulse Output) to stop pulse output.

) While in the application for mechanical original point reset, as soon as reach the original point can use this
instruction to stop the pulse output immediately, so as to make the original point stop at the same position
every time when performing mechanical original point resetting.

o For detailed functional description and usage, please refer to chapter 13 “The NC positioning control of

FBs-PLC” for explanation.
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FUN143 @ CONVERT THE CURRENT PULSE VALUE TO DISPLAY VALUE FUN143 @
PSCNV (mm, Deg, Inch, PS) (Brief description on function) PSCNV

Ladder symbol Ps : 0~3;it rts th b f th | itionto b
S I U~9; It converts e numper o e puise position 1o be
143P.PSCNV purse p

the mm (Deg, Inch, PS) that has same unit as the set

Execution control— ENTH Ps : value, so as to make current position displayed.

D D : Register that stores the current position after

conversion. It uses 2 registers, e.g. if D = D10, which
means D10 is Low Word and D11 is High Word.

Range| HR | DR | ROR K
RO DO R5000 2
Ope- | | [ |
rand R3839 | D4095 | R8071 256
Ps 0 ~3
D O O O

Command descriptions

° When execution control “En” =1 or “EN 1 *( ﬁ instruction) changes from 0—1, this instruction will convert

the assigned current pulse position (PS) to be the mm (or Deg, Inch, or PS) that has same unit as the set
value, so as to make current position displaying.

) Only when the FUN140 instruction is executed, then it can get the correct conversion value by executing
this instruction.

° For detailed functional description and usage, please refer to chapter 13 “The NC positioning control of
FBs-PLC” for explanation.
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FUngrjs = ENABLE CONTROL OF THE INTERRUPT AND PERIPHERAL FUNE1'35 P

Ladder symbol
145P.

LBL : External input or peripheral label name that to be

Enable control— EN’I‘*!V EN

® When enable control “EN” =1 or “EN 1~ ( ﬁ instruction) changes from 0—1, it allows the external input or

LBL

enabled.

peripheral interrupt action which is assigned by LBL.

® The enabled interrupt label name is as follows:(Please refer the section 10.3 for details)

LBL name Description LBL name Description LBL name Description
TN | Do | Xeo1 | agemres®9e | xion | igosivesios
HSCOI E(iji?eljggrersrzzfd Xa_| i)r(:er:ijgp::tive edge X101 i);:;)r:uep?ative edge
01 | o | X001 | iagesvastoe | o | X1f poivesis
HSC2I ?cijcrl]tZelr-liigthersrzzfd X5 i)r(:er:ijgp::tive edge X111 i);:;r;1l'|<-;‘t)g?[ative edge
05 | [ | X001 | pogestvestoe | iz | Xi2posivesios

X041 i)r(1(t)err)rcijsrittive edge X6 i)r(fer:ijgp::tive edge X121 ,),(1: e2r;1l'|<-,;)g?[ative edge
XO—I i)r(1(t)er::zgp:itive edge X7+ i)r(zerr)rc;srittive edge X134+ i)r(]::rrrijopstitive edge
X141 i)r(Je[;rcLsrittive edge X7| i)r(Ier:reugpattive edge X131 i)r(]::r?uepg:ative edge
X1 i)r(1:(ar:§]grjzitive edge X8+ i)r(ferr)rcijsrittive edge X144 i)r(]::rrrijopstitive edge
X2+ i)r(fe[;rc;s;ttive edge X8 i)r(ftierr]reugpattive edge X14—| ,>r(]: :r?uepg:ative edge
X2 i)r(fer:;ijgp::tive edge X9+] i)r(ft)err)rcijsrittive edge X15+] ,>r(]: e5rrrijopstitive edge
X341 i)r({'tfse[;rc;s;ttive edge X9 i)r(ft)err]reugpattive edge X151 ,>r(]: e5rrnuepg:ative edge
X3 i)r(jer:ﬁjgpattive edge

® |n practical application, some interrupt signals should not be allowed to work at sometimes, however, it should

be allowed to work at some other times. Employing FUN146 (DIS) and FUN145 (EN) instructions could

attain the above mentioned demand.

[ Program example |

MO 145.P
H %EN?{ EN

XO+|

® \When MO changes from 0—1, it allows X0 to send

interrupt when X0 changes from 0—1.

process the interrupt service program of X0+l.
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FUN146 g
DIS

FUN146 [g

DISABLE CONTROL OF THE INTERRUPT AND PERIPHERAL DIS

Ladder symbol

146P. LBL : Interrupt label intended to disable or peripheral name to

Disable control — EN’I‘*!V

DIS

LBL

® The interrupt label name is as follows:

be disabled.

® When prohibit control “EN” =1 or “EN 1" ( ﬁ instruction) changes from 0—1, it disable the interrupt or
peripherial operation designated by LBL.

LBL name Description LBL name Description LBL name Description
HSTAI HSTA H.|gh speed X4+] ?(4 positive edge X10+1 .X10 positive edge
counter interrupt interrupt interrupt
HSCOl HSCO H.|gh speed X4_| ?(5 negative edge X101 .X10 negative edge
counter interrupt interrupt interrupt
HSC1I HSCA1 H.|gh speed X5+ ?(5 positive edge X114 .X11 positive edge
counter interrupt interrupt interrupt
HSC2I HSC2 H.|gh speed X5_| ?(5 negative edge X11-1 .X11 negative edge
counter interrupt interrupt interrupt
HSC3 HSC3 H'|gh speed N ?(6 positive edge X124 _X12 positive edge
counter interrupt interrupt interrupt
X0+] ?(0 positive edge X6_| ?(6 negative edge X12-| _X12 negative edge
interrupt interrupt interrupt
XO—| ?(0 negative edge X7+ ?(7 positive edge X13+] _X13 positive edge
interrupt interrupt interrupt
X141 ?(1 positive edge N ?(7 negative edge X131 _X13 negative edge
interrupt interrupt interrupt
X1 ?(1 negative edge X8+ ?(8 positive edge X144+ _X14 positive edge
interrupt interrupt interrupt
X2+] ?(2 positive edge X8| ?(8 negative edge X14_| _X14 negative edge
interrupt interrupt interrupt
X2 | .X2 negative edge X9+ ?(9 positive edge X15+] .X15 positive edge
interrupt interrupt interrupt
X3+ .X3 positive edge X9_| ?(9 negative edge X15-1 .X15 negative edge
interrupt interrupt interrupt
X3_| .X3 negative edge
interrupt

[ Program example |

MO 146.P
H FENT{ DIS

X2+|

® |n practical application, some interrupt signals should not be allowed to work at certain situation. To achive
this, this instruction may be used to disable the interrupt signal.

® \When MO changes from 0—1, it prohibits X2 from
sending interrupt when X2 changes from 0—1.
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FUN150 MODBUS MASTER INSTRUCTION FUN150
M-BUS (WHICH MAKES PLC AS THE MODBUS MASTER THROUGH PORT 1~4 ) M-BUS
Ladder symbol
~150.M_BUS — Pt : 1~4, specify the communication port being acted
Execution control— ENTH Pt - ACT — as the Modbus master
SR SR : Starting register of communication program
ASCII/RTU — A/R A WR : FERR —
WR :Starting register for instruction operation. It controls 8
registers, the other programs can not repeat in using.
Abort — ABT A F DN —

Range | HR |ROR | DR K

RO [(R5000| DO
Ope- | | |
rand R3839 |R8071 | D4095

SR O O @)
WR O 10| O

Description

1. FUN150 (M-BUS) instruction makes PLC act as Modbus master through Port 1~4, thus it is very easy to
communicate with the intelligent peripheral with Modbus protocol.

2. The master PLC may connect with 247 slave stations through the RS-485 interface.
3. Only the master PLC needs to use M-BUS instruction.

4. It employs the program coding method or table filling method to plan for the data flow controls; i.e. from which
one of the slave station to get which type of data and save them to the master PLC, or from the master PLC
to write which type of data to the assigned slave station. It needs only seven registries to make definition;
every seven registers define one packet of data transaction.

5.  When execution control “EN 1 ” changes from 0—1 and both inputs Pause “PAU” and Abort “ABT” are 0, and
if Port 1/2/3/4 hasn’t been controlled by other communication instructions [i.e. M1960 (Port1) / M1962 (Port2) /
M1936 (Port3) / M1938 (Port4) = 1], this instruction will control the Port 1/2/3/4 immediately and set the
M1960/M1962/M1936/M1938 to be 0 (which means it is being occupied), then going on a packet of data
transaction immediately. If Port 1/2/3/4 has been controlled (M1960/M1962/M1936/M1938 = 0), then this
instruction will enter into the standby status until the controlling communication instruction completes its
transaction or pause/abort its operation to release the control right (M1960/M1962/M1936/M1938 =1), and
then this instruction will become enactive, set M1960/M1962/M1936/M1938 to be 0, and going on the data
transaction immediately.

6. While in transaction processing, if operation control “ABT” becomes 1, this instruction will abort this
transaction immediately and release the control right (M1960/M1962/M1936/M1938 = 1). Next time, when this
instruction takes over the transmission right again, it will restart from the first packet of data transaction.

7. While “A/R” =0 > Modbus RTU protocol ; “A/R” =1 Modbus ASCII protocol -
8. While itis in the data transaction, the output indication “ACT” will be ON.

9. If there is error occurred when it finishes a packet of data transaction, the output indication “DN” & “ERR” will
be ON.

10. If there is no error occurred when it finishes a packet of data transaction, the output indication “DN” will be
ON.
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FUN 151 COMMUNICATION LINK INSTRUCTION FUN 151
WHICH MAKES PLC ACT AS THE MASTER STATION IN CPU LINK NETWORK
CLINK ( CLINK
THROUGH PORT 1~4)
Ladder symbol
_151P.CLINK Pt : Assign the.por't, 1~4
Execution control— ENM Pt LACT — MD : Communication mode, MDO~MD3
MD SR : Starting register of communication table
' (see example for its explanation)
Pause — PAU4 SR : FERR —
WR : Starting register for instruction operation (see
WR: example for its explanation). It controls 8 registers,
Abort — ABT - DN — the other programs can not repeat in using.

Range | HR |ROR| DR K
RO [R5000| DO

Ope- | | \

rand R3839 |R8071|D4095
Pt 1~4
MD 0~3
SR O O O
WR O o O

Description

@ This instruction provides 4 instruction modes MDO~MD3. Of which, three instruction modes MDO~MD2, are
“regular link network”, and the MD3 is the “high speed link network”. The following are the function description of
respective modes. For the details, please refer to section 12.1.2 for explanation.

* MDO : Master station mode for FATEK CPU LINK.

For any PLC, whose ladder program contains the FUN151:MDQO instruction, will become master
station of FATEK CPU LINK network. The master station PLC will base on the communication
program stored in data registers in which the target station, data type, data length, etc, were
specified to read or write slave station via “FATEK FB-PLC Communication Protocol” command.
With this approach up to 254 PLC stations can share the data each other

* MD1 : Active ASCII data transmission mode.

With this mode, the FUN151 instruction will parse the communication program stored in data
registers and base on the parsing result send the data from port2 to ASCII peripherals (such as
computer, other brand PLC, inverter, moving sign, etc, this kind of device can command by ASCII
message). The operation can set to be (1) transmit only, which ignores the response from
peripherals, (2) transmit and then to receive the response from peripherals. When operate with
mode (2) then the user must base on the communication protocol of peripheral to parsing and
prepare the response message by writing the ladder instructions.

* MD2 : Passive ASCII data receiving mode.

With this mode, the FUN151 will first wait to receive ASCII messages sent by external ASCII
peripherals (such as computer, other brand PLC, card reader, bar code reader, electronic weight,
etc. this kind of device can send ASCIlI message). Upon receiving the message, the user can base
on the communication protocol of peripheral to parsing and react accordingly. The operation can
set to (1) receive only without responding, or (2) receive then responding. For operation mode (2)
the user can use the table driver method to write a communication program and after received a
message this instruction can base on this communication program automatically reply the
message to peripheral.

* MD3 : Master station mode of FATEK high speed CPU LINK.

The most distinguished difference between this mode and MDO is that the communication
response of MD3 is much faster than MDO0. With The introduction of MD3 mode CPU LINK, The
FATEK PLC can easily to implement the application of distributed control and real time data
monitoring.
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FUN160 B [@ FUN160 8] @
RWER READ/WRITE FILE REGISTER RWER
Ladder symbol
160DP.RWFR Sa: Starting address of data register

Operation control— ENTH Sa : - ERR— Range Error Sb: Starting address of file register

Sb : Pr : Record pointer register
Read/Write — R/W- Pr

L L : Quantity of register to form a record, 1~511

Sa operand can combine V ~ Z ~ PO~P9 for index

Increment— INC - addressing.

Range | WX | WY | WM WS |TMR|CTR| HR | IR | OR | SR |ROR| DR K XR FR
ooe. WIXO WlYO Wl‘\/IO WISO T|0 clo R‘O R3£‘34O R3?04 R3?68 RSTOO Dlo vV.z F‘O
ra‘r)1d WX240| WY240 | WM1896| WS984 | T255 | C255 |R3839 |R3903 | R3967 | R4167 |R8071|D4095 PO~P9| F8191

Sa o1 0 ©) O 1010101010 ]101010 O

Sb O

Pr O O ©C 10100 O 10|10 O

L O o | O |1~511

Description

@ When operation control "EN"=1 or "EN 1 "( ﬁ instruction) changes from 0—1,it will perform the read ("R/W"=1)
or write ("R/W"=0) file register operation. While reading, the content of data registers starting from Sa will be
overwritten by the content of file registers addressed by the base file register Sb and record pointer Pr; while
writing, the content of file registers addressed by the base file register Sb and record pointer Pr will be
overwritten by the content of data registers starting from Sa; L is the operation quantity or record size. The
access of file register adopts the concept of RECORD data structure to implement. For example, Sa=R0,
Sb=F0, L=10, the read/write details shown as below

Sb

FO~F9 _
(L=10) —~—Pr=0
F10~F19

Sa (L=10)
RO ~ R9 F20 ~ F29 —
(L=10) < > (L=10) Pr=2

F30 ~ F39 _
(L=10) —~—Pr=3

—— Pr=
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FUN160 0] @
RWFR

FUN160 0] @
RWFR

READ/WRITE FILE REGISTER

@ Forladder program application, only this instruction can access the file registers.
@ The record pointer will be increased by 1 after execution while pointer control input "INC"=1.

@ This instruction will not be executed and error indicator "JERR" will be 1 while incorrect record size (L=0 or >
511) or the operation out of the file register's range (FO~F8191).

-160.RWFR——

MO M10 When MO changes from 0->1, if DO =2, the contents
o—{ —EN? Sa: RO FERR— ) of file registers F200~F249 will be overwritten by the
Sb: F100 content of data registers R0~R49. the record length is
—R/W- Pr: DO 50.
L : 50 .Pointer will be increased by 1 after operation.
—INCH
MO - 160.RWFR—— M10 .When MO changes from 0->1, if DO = 1, the content
o— —EN™ Sa: RO FERR— ) of data registers RO~R49 will be overwritten by the file
Sb: F100 registers F150~F199.
——R/Wq Pr: DO .The record pointer will be increased by 1 after
L : 50 operation.
—INCH
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FUle_.;?:E P CONVERSION OF INTEGER TO FLOATING POINT NUMBER FUNIZE?:E P
Ladder symbol
200DP.I>F—— S : Starting register of Integer to be converted
Conversion control — ENT™ S :

D : Starting register to store the result of conversion
D :

Range | HR [ROR| DR K XR
RO |R5000{ DO 16/32 (AW

| | | bit
Operand\| R3839 |R8071|D4095 | Integer | PO~P9
S O 1010 ©) ©)
D O 101 O O

Description

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of
the format please refer to 5.3 (Numbering System)...page 5-9.
® When conversion control "EN" = 1 or "EN 1 " ( H instruction) has a transition from 0 to 1, will convert the

integer data from S register into D~D+1 32-bits register( floating point number data)

- 200P.| >F——
—ENTY S RO % RO =200 (0000000011001000)
D : DO

Integer To Floating

—> DDO0 = 43480000H

RO :
/ b15|b14|b13|b12|b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | bO

I>F

\\) oj170fof0|0|1f1f0|1|j0|0f1(0|0|0f0O| 000 |O
DDO :[b31|030| b29| b28 | 627|626 | b25|b24 | 623|622 | b21|b20|B19 [B18| B17|D16|D15|  B14~ b1

b0
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FUN201 FUN201
F%IE H CONVERSION OF FLOATING POINT NUMBER TO INTEGER F%IE H
Ladder symbol
201DP.F-1 S : Starting register of Integer to be converted
Conversion control — ENT{ S  ERR — Range Error
D D : Starting register to store the result of conversion
Range | HR | ROR | DR K XR
RO | R5000 | DO | 16bit | V-Z
| \ | OR
Operand\|R3839 | R8071 |D4095| 32 bit | PO~P9
S O O O O
D O o O O

Description

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of
the format please refer to 5.3 (Numbering System)...page 5-9.

® When conversion control "EN" = 1 or "EN 1 " ( H instruction) has a transition from 0 to 1, will convert the
floating point data from S~S+1 32bits register into D register( integer data ).

® |[f the value exceeds the valid range of destination, then do not carry out this instruction, and set the
range-error flag “ERR” as 1 and the D register will be intact.

5% DR20 = 123.45 >Normalize> 42F6E666H ——
X2 201P.F>|—
—ENT S : R0 -ERR- Floating To Integer
D : D10

—— > D10 =007BH

DR20: |b31[b30 | b29|b28 | b27|b26 | b25|b24 | b23[b22 | b21|b20|b19]|b18| b17[b16|b15|b14 |b13| b12|b11[b10[ b9 [ b8 | b7 | b6 | b5 | b4 | b3 [ b2 | b1 | bO

D10:

b15(b14]b13|b12|b11[b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0
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FUN202 [g FUN202 [g
FLOATING POINT NUMBER ADDITION
FADD FADD
Ladaager symbol
Ladder symbol Sa: Augend
~202P.FADD— Sb: Addend
Addition control— ENTH Sa : FERR — Ranger Error (FOO0) L .
D : Destination register to store the results
Sb - of the addition
D Sa, Sb, D may combine with V, Z, PO~P9 to

serve indirect addressing

Range | HR | ROR | DR K XR

RO [R5000| DO Floating| V~Z

| \ \ point
Operand R3839( R8071 | D4095 | number | PO~P9

Sa O O O O O
Sb O | O O O O
D O] O | O O

Description

X0

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of
the format please refer to 5.3 (Numbering System)...page 5-9.

® Performs the addition of the data specified at Sa and Sb and writes the results to a specified register D when
the add control input "EN" =1 or "EN 1 " ( ﬁ instruction) from 0 to 1. If the result exceed the range that the
floating point number can be expressed(+3.4*1 038) then the error flag FOO will be set to 1 and the D
register will be intact.

DRO

200

DR10

150

202P.FADD

Sa:
Sb:

D :

RO
R10

R20

> Floating Point Number : | pro 43480000H

C> Floating Point Number : | DR10 43160000H
+

DR20 43AF0000H
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FUN 203 [g FUN 203 [g
FLOATING POINT NUMBER SUBTRACTION
FSUB FSUB
Ladder symbol
r203P.FSUB— Sa: Minuend
Subtraction control— ENT{Sa I ERR— Ranger Error (FOO) Sb: Subtrahend
Sb : D : Destination register to store the results
D : of the subtraction

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

Range | HR | ROR| DR K XR

RO |R5000 DO Floating| V-2Z
| | | point
Operand\|R3839| R8071| D4095 | number | PO~P9

Sa O O O O O
Sb O | O O O O
D O |0 O O

Description

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of
the format please refer to 5.3 (Numbering System)...page 5-9.

® Performs the subtraction of the data specified at Sa and Sb and writes the results to a specified register D
when the subtract control input "EN" =1 or "EN 1" (ﬁ instruction) from 0 to 1. If the result exceed the range
that the floating point number can be expressed(+3.4*1 038) then the error flag FOO will be set to 1 and

the D register will be intact.

DRO 200 |:> Floating Point Number : DRO 43480000H

DR4 500 ﬁ> Floating Point Number : DR4 43FAOQ00Q00O0H

DR10 C3960000H
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FUN 204 [
FMUL

FLOATING POINT NUMBER MULTIPLICATION

FUN 204 [
FMUL

Multiplication control — ENTH

Ladder symbol

r204P.FMUL — Sa: Multiplicand
Sa : - ERR— Ranger Error (FO0) gy Multiplier
: : Destination register to store the results
Sb D : Destinat ter to store th It
D of the multiplication
Sa, Sb, D may combine with V, Z, PO~P9 to
serve indirect addressing
Range | HR | ROR | DR K XR
RO |[R5000| DO |Floating| V-Z
\ \ | point
Operand\|R3839| R8071 | D4095 | number | PO~P9
Sa O O O O O
Sb O O O O O
D O | O O O

Description

DR10

123.45

DR12

678.54

:> Floating Point Number :

ﬁ> Floating Point Number :

X

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of
the format please refer to 5.3 (Numbering System)...page 5-9.

® Performs the multiplication of the data specified at Sa and Sb and writes the results to a specified register D
when the multiplication control input "EN" =1 or "EN 1 " ( ﬁ instruction) from 0 to 1. If the result exceed the
range that the floating point number can be expressed(£3.4*1 038) then the error flag FOO will be set to 1
and the D register will be intact.

DR10 42F6EG666H

DR12 4429A28FH

DR14 47A39AE2H
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Advanced Function Instruction

FUN 2053 FLOATING POINT NUMBER DIVISION FUN 2053

FDIV FDIV

Ladder symbol

r205P.FDIV— Sa: Dividend
Division control — ENT4{Sa : - ERR — Ranger Error (FOO) Sb: Divisor
Sb D : Destination register to store the results
D : of the division

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

Range | HR |ROR| DR K XR

RO |R5000 DO Floating| V-Z
\ | | point
Operand\|R3839| R8071 | D4095 | number | PO~P9

Sa O O O O O
Sb O | O O O O
D O | o] O O

Description

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of
the format please refer to 5.3 (Numbering System) page 5-9.

® Performs the division of the data specified at Sa and Sb and writes the result to the registers specified by
register D when the division control input "EN" =1 or "EN 1 " ( H instruction) from 0 to 1. If the result exceed
the range that the floating point number can be expressed(£3.4*1 038) then the error flag FOO will be set
to 1 and the D register will be intact.

DRO |125.25| > Floating Point Number: | pRro 42FA8000H

DR2 5 C> Floating Point Number : DR2 40A00000H

DR4 41C86666H
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Advanced Function Instruction

FUN 206 [g FUN 206 [g
FCMP FLOATING POINT NUMBER COMPARE FCMP
Ladder symbol
~206P.FCMP — Sa: The register to be compared
Compare control — ENTH Sa : - a=b— Sa=Sb (FOO0)

Sb: The register to be compared

Sb :
Sa, Sb may combine with V, Z, PO~P9 to serve

- a>b— Sa>Sb (FO1) indirect addressing.

I a<b— Sa<Sb (FO2)

Range| HR | ROR | DR K XR

RO [R5000| DO |[Floating| V~2Z

| | \ point
Operand R3839 [ R8071 | D4095 | humber | PO~P9

Sa O O O O O
Sb O O O O O

Description

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of
the format please refer to 5.3 (Numbering System) page 5-9.

® Compares the data of Sa and Sb when the compare control input "EN" =1 or "EN 1 " ( H instruction) from 0
to 1. If the data of Sa is equal to Sb, then set FOO to 1. If the data of Sa>Sb, then set FO1 to 1. If the data
of Sa<Sb, then set FO2 to 1. If the data of Sa < Sb, then set the FO2 to 1.

DRO| 200.1 :> Floating Point Number : DRO 4348199AH

DR2| 200.2 :> Floating Point Number : DR2 43483333H

[ ) From the above example, we first assume the data of DRO is 200.1 and DR2 is 200.2, and then compare the
data by executing the CMP instruction. The FOO and FO1 are set to 0 and FO2 (a<b) is set to 1 since a<b.

® If you want to have the compound results, such as=- < -< > etc., please send =-< and > results to relay first
and then combine the result from the relays.
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Advanced Function Instruction

FUN 207 g FUN 207 g
F7CP FLOATING POINT NUMBER ZONE COMPARE F7CP

Ladder Symbol
S : Register for zone comparison

-207P.FZCP — o
Compare control— ENT{ S I INZ — Inside zone SU: The upper limit value
) SL: The lower limit value
Su: - S>U — Higher than upper limit S, SU, SL may combine with V, Z, PO~P9 to
SL: serve indirect address application

I S<L — Lower than lower limit

- ERR — Limit value erroe

Range | HR | ROR | DR K XR

RO |R5000( DO Floating | V~Z

\ | \ point
Operand R3839| R8071| D4095 | number |PO~P9

S O | O O O O
Su O O O O O
SL O | O O O O

Description

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of
the format please refer to 5.3 (Numbering System) page 5-9.

® When compare control "EN" =1 or "EN 1 " ( ﬁ instruction) changes from 0 to 1, compares S with upper limit
SU and lower limit SL. If S is between the upper limit and the lower limit (S.=<S=Sy), then set the inside
zone flag "INZ" to 1. If the value of S is greater than the upper limit Sy, then set the higher than upper limit
flag "S>U" to 1. If the value of S is smaller then the lower limit S, then set the lower than lower limit flag
"S<L" as 1.

L The upper limit Sy should be greater than the lower limit S.. If Sy<Sy, then the limit value error flag "ERR"
will set to 1, and this instruction will not carry out.

® The instruction at left compares the value of

X0 ~207P.FZCP —— YO DR10 with the upper and lower limit zones
—ENT{S : R10 |INZ— ) formed by DR12 and DR14. If the values of
su: R12 |S>U— DR10~DR14 are as shown in the diagram at

... ~1a bottom left, then the result can then be
: rS<L- obtained as at the right of this diagram.

FERR—

® |f want to get the status of out side the zone,
then OUT NOT YO may be used, or an OR
operation between the two outputs S>U and
S<L may be carried out, and move the result
to YO.
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Advanced Function Instruction

FUN 207 g FUN 207 [@
F7CP FLOATING POINT NUMBER ZONE COMPARE F7CP

S |DR10{2000.2 E>Floating Point Number :|DR10| 44FA0666H

Su |DR12(3000.3 d> Floating Point Number : |\ DR12| 453B84CDH |(Upper limit value )

SL |DR14{1000.1 :> Floating Point Number :|DR14| 447A0666H ( Lower limit value )

Before-execution

Xx0="T - FLOATING ZONE COMPARE > YO0 =
—
Results of execution
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Advance Function Instruction

FUN 208 @ FUN 208 [@
FLOATING POINT NUMBER SQUARE ROOT
FSQR Q FSQR
S : Source register to be taken square root
Ladder symbol
208P.FSQR D : Register for storing result
Operation control — ENTH{ S : ERR — S range error (square root value)
D : S, D may combine with V, Z, PO~P9 to serve

indirect address application

Range| HR |ROR| DR K XR
RO |[R5000| DO Floating | V+~2Z
Ope- \ | \ point
rand R3839 |R8071| D4095 | nhumber |PO~P9
S O O O O O
D O o O O

Description

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of
the format please refer to 5.3 (Numbering System) page 5-9.

® \When operation control "EN" = 1 or "EN 1" ( ﬁ instruction) from 0 to 1, take the square root of the data
specified by the S value or S~S+1 register, and store the result into the register specified by D~D+1.

® |[f the value of S is negative, then the error flag "ERR" will be set to 1, and do not execute the operation.

208P.FSQR

X0
—EN™ S : 2520.04 -ERR-
D : DO

S:| K [2520.04]|
Il xo=7T

D:[D1[D0| 502 |-~ Floating PointNumber: | 4248 [ cCcCD |H

D1 DO

v2520.04 =502
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Advanced Function Instruction

FUN 209 SIN TRIGONOMETRIC INSTRUCTION FUN 209

FSIN FSIN

S : Source register to be taken SIN
Ladder symbol
209P.FSIN —— D : Register for storing result

Operation control— ENT™{ S : FERR — S range error (SIN value)

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

indirect address application.

Range| HR |ROR | DR K XR
RO |[R5000| DO Integer | V~Z
Ope- \ \ | 16 Bit
rand R3839 | R8071 | D4095 | number |[PO~P9
S O O O O O
D O o O O

Description

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of the
format please refer to 5.3 (Numbering System) page 5-9.

® \When operation control "EN" = 1 or "EN 1 " ( ﬁ instruction) from 0 to 1, take the SIN value of the angle data
specified by the S register and store the result into the register D~D+1 in floating point number format. The
valid range of the angle is from —18000 to +18000, unitin 0.01 degree.

® If the S value is not within the valid range, then the S value error flag "ERR" will be set to 1, and do not
execute the operation.

X0 209P.FSIN——
}—ENT S - 3000 |ERR— ® At left, the example program gets the SIN value of 30,
D : R100 and stores the results the register DR100.

30

l x 100 (bias value)

S| 3000 X0 =f Floating Point number : | DR100 3FO00000O0OH

SIN(30) = 0.5
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Advanced Function Instruction

FUN 210 [g FUN 210 [g
COS TRIGONOMETRIC INSTRUCTION
FCOS FCOS
S : Source register to be taken COS
Ladder symbol
210P.FCOS D : Register for storing result
Operation control— ENTH S : ERR — S range error (COS value)
D - S, D may combine with V, Z, PO~P9 to serve

indirect address application

Range | HR | ROR | DR K XR
RO | R5000 DO Integer | V~Z
Ope- | | \ 16 Bit
rand R3839| R8071 | D4095 | number [PO~P9
S O O O O O
D O O* O O

Description

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of the
format please refer to 5.3 (Numbering System) page 5-9.

® When operation control "EN" = 1 or "EN 1 " ( ﬁ instruction) from 0 to 1, take the COS value of the angle data
specified by the S register and store the result into the register D~D+1 in floating point number format. The
valid range of the angle is from —18000 to +18000, unit in 0.01 degree.

® If the S value is not within the valid range, then the S value error flag "ERR" will be set to 1, and do not
execute the operation.

® At left, the example program gets the COS value of 60,
and stores the results the register DR200.

60
l x 100 (bias value)
DRO| 6000 X0 =j Floating Point Number : | DR200 3FO0O00O0OOH

COS(60) = 0.5
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Advanced Function Instruction

FUN 211 @ FUN211[@
TAN TRIGONOMETRIC INSTRUCTION
FTAN FTAN
S : Source register to be taken TAN
Ladder symbol
211P.FTAN—, D : Register for storing result
Operation control— ENT S : FERR — S range error (TAN value)
D : S, D may combine with V, Z, PO~P9 to serve
' indirect address application

Range| HR |ROR| DR K XR
RO |[R5000( DO Integer | V~Z
Ope- | | \ 16 Bit
rand R3839 | R8071 | D4095 | number |PO~P9
S O O O O O
D O o O O

Description

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of the
format please refer to 5.3 (Numbering System) page 5-9.

® When operation control "EN" = 1 or "EN 1 " ( ﬁ instruction) from 0 to 1, take the COS value of the angle data
specified by the S register and store the result into the register D~D+1 in floating point number format. The
valid range of the angle is from —18000 to +18000, unit in 0.01 degree.

® If the S value is not within the valid range, then the S value error flag "ERR" will be set to 1, and do not
execute the operation.

MO 211P.FTAN
—EN{ s : RO
D50

® At left, the example program gets the TAN value of 45,

and stores the results the register DD50.

45
l x 100 (bias value)
DRO| 4500 MO =j Floating Point Number : | DD50 3F800000H

TAN(45) = 1

7-138



Advanced Function Instruction

FNEG

FUN 212 g

CHANGE SIGN OF THE FLOATING POINT NUMBER

FUN 212 g
FNEG

Operation control — EN’I‘*!V

Ladder symbol

D : Register to be changed sign

212P. D may combine with V, Z, PO~P9 to serve indirect
FNEG D address application
Range| HR |ROR| DR K XR
RO |[R5000( DO Integer | V~Z
Ope- | | | 16 Bit
rand R3839 | R8071 | D4095 | number |PO~P9
D O o O O

Description

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of the

X0 212P.
%4 kaNﬁ{FNEG

register specified by D will be toogled.

RO

format please refer to 5.3 (Numbering System) page 5-9.

® When operation control "EN" =1 or "EN 1" ( ﬁ instruction) from 0 to 1, the sign of the floating point number

® The instruction at left negates the value of the
DRO register, and stores it back to DRO.

123.45 :> Floating Point Number : | DRO

DRO
[ (NEGATION)
DRO|-123.45

42F6E666H

1 xo- I

DRO

C2F6E666H
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Advanced Function Instruction

FUN 213 [d FUN 213 @
FABS FLOATING POINT NUMBER ABSOLUTE VALUE FABS
Ladder symbol D : Register to be taken absolute value
213P. D may combine with V, Z, PO~P9 to serve indirect

Operation control — ENT*!V FABS D address application

Range | HR | ROR | DR K XR

RO | R5000 DO Integer | V~Z
Ope- | | | 16 Bit
rand R3839 | R8071 | D4095 | number |PO~P9

D O 1O 1 0O O

Description

® The format of floating point number of Fatek-PLC follows the IEEE-754 standard. For detail explanation of the
format please refer to 5.3 (Numbering System) page 5-9.

® When operation control "EN" = 1 or "EN 1 " ( ﬁ instruction) from 0 to 1, calculate the absolute value of the
floating point number register specified by D, and write it back into the original D register.

X0 213P. . .
+_{ FENT{ FABS RO ® The instruction at left calculates the absolute

value of the DRO register, and stores it back in
DRO.

DR0O|-100.25 :> Floating Point Number : | DRO C2C88000H

1L (ABSOLUTE) 1L xo=_T

DRO(100.25 DRO 42C88000H
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Chapter 8 Step Instruction Description

Structured programming design is a major trend in software design. The benefits are high readability, easy
maintenance, convenient updating and high quality and reliability. For the control applications, consisted of many
sequential tasks, designed by conventional ladder program design methodology usually makes others hard to maintain.
Therefore, it is necessary to combine the current widely used ladder diagrams with the sequential controls made
especially for machine working flow. With help from step instructions, the design work will become more efficient, time
saving and controlled. This kind of design method that combines process control and ladder diagram together is called
the step ladder language.

The basic unit of step ladder diagram is a step. A step is equivalent to a movement (stop) in the machine operation
where each movement has an output. The complete machine or the overall sequential control process is the combination
of steps in serial or parallel. Its step-by-step sequential execution procedure allows others to be able to understand the
machine operations thoroughly, so that design, operation, and maintenance will become more effective and simpler.

| 8.1 The Operation Principle of Step Ladder Diagram \

[Example] [ Description]
1.| STP Sxxx | is the symbol representing a step
M1924 - Sxxx that can be one of SO0 ~ S999. When
YO executing the step (status ON), the ladder diagram
STP SO —( ) on the right will be executed and the previous step
and output will become OFF.
X1 Y1 X2+ Y2 2. M1924 is on for a scan time after program start.
STP S20 ) STP S21 ) Hence, as soon as ON, the stop of the initial step
X3 SO0 is entered (SO ON) while the other steps are
Y3 kept inactive, i.e. Y1~Y5 are all OFF. This means
STP S22 ) M1924 ON->S0 ON->YO0 ON and YO will remain
X4+ X5 -+ ON until one of the contacts X1 or X2 is ON.
Y4 3. Assume that X2 is ON first; the path to S21 will
STP 823 > then be executed.
X10 Y5 S21 ON Y2 ON
X6 X2 ON= { =
S0 OFF Y0 OFF

8-1

Y2 will remain ON until X5 is ON.

4.Assume that X5 is ON, the process will move
forward to step S23.

6. X5 ON= {323 ON Y4 ON
S21 OFF Y2 OFF

Y4 and Y5 will remain ON until X6 is ON.
s If X10 is ON, then Y5 will be ON.

5. Assume that X6 is ON, the process will move
forward to SO.

SO ON YO ON
i.e. X6 ON=> { {

S23 OFF Y4 -~ Y5 OFF
Then, a control process cycle is completed and the

next control process cycle is entered.



|8.2 Basic Formation of Step Ladder Diagram|

® Single path
® Step S20 alone moves to step S21 through XO.
® X0 can be changed to other serial or parallel
STP S20 combination of contacts.
X0 —+

@ Selective divergence/convergence

STP S20 ® Step S20 selects an only one path which divergent
Selective divergence condition first met. E.g. X2 is ON first, then only the path
/ of step S23 will be executed.
X0 X1 X2 ® A divergence may have up to 8 paths maximum.

'STPS21| |STPS22| |STPS23|

® X1, X2, ..... , X22 can all be replaced by the serial or

parallel combination of other contacts.

sssss
cse e
ssses

STPS30| |STPS31| |STPS32|

X20 X221+ X22+
\\
STP S40

® Simultaneous divergence/convergence

Selective convergence

STP S20 ® After X0 is ON, step S20 will simultaneously execute all
Simultaneous divergence paths below it, i.e. all S21, S22, S23, and so on, are in
X0 T / action.

® All divergent paths at a convergent point will be executed
‘STP S21 ‘ ‘STP 322‘ ‘STP 323‘ to the last step (e.g. S30, S31 and S32). When X1 is ON,
they can then transfer to S40 for execution.

® The number of divergent paths must be the same as the

ses e
sess s — |
ses e

‘STP 830‘ ‘STP S31 ‘ ‘STP 832‘ number of convergent paths. The maximum number of

divergence/convergence path is 8.

X1 L
STP S40

Simultaneous convergence
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@ Jump

a. The same step loop

STP S20

2-convergence
STP S23

b. Different step loop

P 3-divergence
X0+ X1 X2 {r
'sTPS21| |sTPs22|  S23
X3 X4
™

®Closed Loop and Single Cycle

a. Closed Loop

M1924 -

STP $1

X0+

'STPS20| |STPS21]

X1 4

STP S22

X2

® There are 3 paths below step S20 as shown on the left.
Assume that X2 is ON, then the process can jump directly
to step S23 to execute without going through the process
of selective convergence.

® The execution of simultaneous divergent paths can not be
skipped.

X10

wn
=
U

S7

X1+ x12f
s30|  s21

® The initial step S1 is ON, endless cycle will be continued
afterwards.

S1> {820 >822
T S21 l
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b. Single Cycle

® When step S20 is ON, if X2 is also ON, then “RST S21”
M1924 -+ - X0 instruction will let S21 OFF which will stop the whole step
process.
STP SO
X1+
STP S20
X2 +

stesar)(RsTs2i

c. Mixed Process

M1924 -+
STP SO
X0 -+ X1+ X2 +
STPS20| |STPS21| |STPS24|
X3 L x4l X7
X5 + STP 525 —(RST 525

'sSTPS22| |STPS23]

| |
X6 |-

® Combined Application

g A branch can have up to 8 branch loops

il \k 1 \k I 1 1

] ] ] BN EEEE L

il T 1 1 1l 1 i

| Ih i lh i il | Ih i Iﬁ || E] i Ih | Ii T

The maximum number of downward horizontal branch loops of an initial step is 16
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|8.3 Introduction of Step Instructions: STP, FROM, TO and STPEND\

[} STP Sx ||:S0=Sx=S7 (Displayed in WinProladder)

or
STP Sx : S0=Sx=S7 (Displayed in FP-07)

This instruction is the initial step instruction from where the step control of each machine process can be derived. Up to 8
initial steps can be used in the FBs series, i.e. a PLC can make up to 8 process controls simultaneously. Each step
process can operate independently or generate results for the reference of other processes.

[Example 1] Go to the initial step SO after each start (ON)

WinProladder FP-07
M1924
ORG M1924

STP SO

[Example 2] Each time the device is start to run or the manual button is pressed or the device is malfunction, then the
device automatically enters the initial step SO to standby.

WinProladder FP-07
ORG M1924
M1924
OR X0
M1g24 X% MO i —{ros0 >
X0 OR MO
I TO S0
STP S0 MO STP SO
— Standby process program
Standby
1 sTP SO | Process
Program

[ Description] X0: Manual Button, MO: Abnormal Contact.
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[ J STP Sxxx |:S20=Sxxx=S999 (Displayed in WinProladder )

or
STP Sxxx :S20=Sxxx=S999 (Displayed in FP-07)

This instruction is a step instruction, each step in a process represents a step of sequence. If the status of step is
ON then the step is active and will execute the ladder program associate to the step.

[ Example]
WinProladder FP-07
I |v|1924 ORG M1924
M1924 - T0 S0
Y0 STP S0
STPSO | ) * < > ouT YO
10 FROM S0
v
sresmo K roo
X2 Y2
X114 () STP 520 > ouT TRO
X2 2> AND X1
ouT Y1
AND X2
| STPEND ouT Y2
FROM S20
AND X11
TO S0
STPEND

[ Description] 1. When ON, the initial step SO is ON and YO is ON.

2. When transfer condition X10 is ON (in actual application, the transferring condition may be formed by
the serial or parallel combination of the contacts X, Y, M, T and C), the step S20 is activated. The
system will automatically turn SO OFF in the current scan cycle and YO will be reset automatically to
OFF.

X1 0N ->Y1ON
) S20 ON
i.e. X10 ON= = X2 ON >Y2 ON
S0 OFF
Y0 OFF

3. When the transfer condition X11 is ON, the step S0 is ON, YO is ON and S20, Y1 and Y2 will turn OFF
at the same time.

YO ON
SO ON

i.,e. X11 ON= = Y1 OFF
S20 OFF
Y2 OFF
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® | FROM Sxxx >:S0=Sxxx=S999 (Displayed in WinProladder )

or

FROM Sxxx

: SO0 =Sxxx=S8999 (Displayed in FP-07 )

The instruction describes the source step of the transfer, i.e. moving from step Sxxx to the next step in coordination

with transfer condition.

[ Example]
M1924 —+
X0 YO
— sTPso |—— )
X1, X2 vy X3
[sTPs20]( ) [sTPs21}—( ) [sTP S22
X5 - X4 X6
SO
X7+
Y4
s s )
X8—+

WinProladder

8-7

M1924
—

TOSO0 >

X0 YO
— ()

X5 X7

STPEND

X1
| r—|Tos20 >
X2
| Tos21 >
X3
————{F—Tos22 >
——sPs20}———( )

Y1
Y2

X4 )
Y3
()

Y4
)
X8

FP-07

ORG
TO
STP
AND
ouT
FROM
OUT TR
AND
TO

LD TR
AND
TO

LD TR
AND
TO
STP
ouT
STP
ouT
FROM
AND
TO
STP
ouT
FROM
AND
FROM
AND
ORLD
AND
TO
STP
ouT
FROM
AND
TO
STPEND

M1924
SO
SO
X0
YO
SO

X1
S§20

X2
S21

X3
§22
S20
Y1
S21
Y2
S§21
X4
SO
S22
Y3
S§20
X5
§22
X6

X7
§23
§23
Y4
S23
X8
SO



[ Description] : 1. When ON, the initial step S0 is ON. If X0 is ON, then YO will be ON.
2. When S0 is ON: a. if X1 is ON, then step S20 will be ON and Y1 will be ON.
b. if X2 is ON, then step S21 will be ON and Y2 will be ON.
c. if X3 is ON, then step S22 will be ON and Y3 will be ON.

d. if X1, X2 and X3 are all ON simultaneous, then step S20 will have the priority to be
ON first and either S21 or S22 will not be ON.

e. if X2 and X3 are ON at the same time, then step S21 will have the priority to be
ON first and S22 will not be ON.

3. When S20is ON, if X5 and X7 are ON at the same time, then step S23 will be ON, Y4 will be ON and
S20 and Y1 will be OFF.

4. When S21 is ON, if X4 is ON, then step SO will be ON and S21 and Y2 will be OFF.

5. When S22 is ON, if X6 and X7 are ON at the same time, then step S23 will be ON, Y4 will be ON and
S22 and Y3 will be OFF.

6. When S23 is ON, if X8 is ON, then step SO will be ON and S23 and Y4 will be OFF.
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°  S0=Sxxx=$999 ( Displayed in WinProladder)

or
TO Sxxx

: S0=Sxxx=8999 (Displayed in FP-07 )

This instruction describes the step to be transferred to.

[ Example]

M1924 —

X1+

X0 Y
— 8PS0 |— — )

0

Y1
STP S20 )

Y2
STPS21—( )

X2+

Y3

sTPs22}{ )

X3+

X5+

[ Description] : 1.
2.

WinProladder

M1924

Ll os0 >
sra ] 0
\—{X1 | m
Tosar -
I —
!

1
)
2>
T osa
B T
rowsa—— o [Tos28 >
4
)

—{FROM S22
X4 Y.
(

-
X5-

STPEND

When ON, the initial step SO is ON. If X0 is ON, then YO will be ON.

When S0 is ON: if X1 is ON, then steps S20 and S21 will be ON simultaneously and Y1 and Y2 will

also be ON.

Y3 will also turn OFF.

and S23 and Y4 will be OFF.

STP
AND
ouT
FROM
AND

TO
STPEND

M1924
SO
SO
X0
YO
SO
X1
S20
S21
S20
Y1
S21
Y2
S21
X2
S22
S22
Y3
S20
S22
X3
S23
S23
X4
Y4
S23
X5
SO

. When S21 is ON: if X2 is ON, then step S22 will be ON, Y3 will be ON and S21 and Y2 will be OFF.

. When S20 and S22 are ON at the same time and the transferring condition X3 is ON, then step S23
will be ON (if X4 is ON, then Y4 will be ON) and S20 and S22 will automatically turn OFF and Y1 and

. When S23 is ON: if X5 is ON, then the process will transfer back to the initial step, i.e. So will be ON



o STPEND |: (Displayed in WinProladder )

or
STPEND : (Displayed in FP-07)

This instruction represents the end of a process. It is necessary to include this instruction so all processes can be
operated correctly.

A PLC can have up to 8 step processes (S0~S7) and is able to control them simultaneously. Therefore, up to 8
STPEND instructions can be obtained.

[ Example]
WinProladder FP-07
M1924 ORG M1924
M1924 - ] TO S0
STP S0
e :
STPEND | STPEND STPEND
M1924 ORG M1924
— T A N
M1924 - STP s1
1l sTP S1 .
:
' STPEND
STPEND —— STPEND
V1924 ORG M1924
TO s7
M frosr
M1924 |- STP S7
| sTPS7
. '
: ’ STPEND
- STPEND
STPEND

[ Description] When ON, the 8 step processes will be active simultaneously.
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| 8.4 Notes for Writing a Step Ladder Diagram |

[ Notes]

@ In actual applications, the ladder diagram can be used together with the step ladder.

@ There are 8 steps, S0~ S7, that can be used as the starting point and are called the “initial steps”.

@® When PLC starts operating, it is necessary to activate the initial step. The M1924 (the first scan ON signal) provided
by the system may be used to activate the initial step.

@ Except the initial step, the start of any other steps must be driven by other step.

@ Itis necessary to have an initial step and the final STPEND instruction in a step ladder diagram to complete a step
process program.

@ There are 980 steps, S20~S999, available that can be used freely. However, used numbers cannot be repeated.
S500~S999 are retentive(The range can be modified by users), can be used if it is required to continue the machine
process after power is off.

@ Basically a step must consists of three parts which are control output, transition conditions and transition targets.

@® MC and SKP instructions cannot be used in a step program and the sub-programs. It's recommended that JMP
instruction should be avoided as much as possible.

@ If the output point is required to stay ON after the step is divergent to other step, it is necessary to use the SET
instruction to control the output point and use RST instruction to clear the output point to OFF.

@® Looking down from an initial step, the maximum number of horizontal paths is 16. However, a step is only allowed to
have up to 8 branch paths.

@® When M1918=0 (default) , if a PULSE type function instruction is used in master control loop (FUN 0) or a step
program, it is necessary to connect a TU instruction before the function instruction. For example,

S20
STP S20 Th—— Co
) PV : 5

When M1918=1, the TU instruction is not required, e.g.:

c

PV 5




M1924 +—

YO

—| STP SO

10

X1+

X2 +

STP S20

X5+

Y1 X3

) S0

X4+

sTP

X6

X7+

[sTP S22

X8+

X11 Y3

WinProladder FP-07
M1924 ORG M1924
— | T0s0 > Net0  1q S0
STP )
— STP S0 H H > AND X0
ouT YO
FROM )
AND X1
}—- OUTTR ©
et AND X2
AL (6} S20
LD TR 0O
AND X3
I—(STP S20 ) 0 S0
Y2 LD TR 0
STP S21 ) AND X4
X5 X7 TO s21
stP s
-m X6 Net2 oyt Y1
X11 Y3 STP S21
STP 522 ) N o v
X8 FROM $20
AND X5
STPEND FROM s21
Net4  AND X6
ORLD
AND X7
TO S22
STP S22
AND X11
Nets  OUT Y3
FROM S22
AND X8
TO S0
Net6 ~ STPEND

1. Input the condition to initial step SO

2. Input the S0 and the divergent conditions of S20, SO and S21

3. Input the S20

4. Input the S21

5. Input the convergence of S20 and S21

6. Input the S22



WinProladder FP-07
—_— M1924 ORG M1924
M1924 - | | TOS0 > Net0 { TO )
X0 YO X0 Y0 STP S0
L8TP S0 — F——( ) —sTPso [ () AND X0
X1 L(X1 X2 ouT Y0
FROM )
X2 X3+ X3 AND X1
Y1 Y3
sesa) () (sl ()
X4+ vy X6+ ) TO $20
@321 ) X4 LD TR 0
*@ AND X3
X5+ Y2 TO S22
>
X7 - V3 ouT Y1
X11 Y4 _—< Net2 FROM S20
@323 }_( > 5 “ > '_T_‘(’\)ID )3(21
X8+ ——{FRoM 821>
sy 19 T

X1 Y4
R

X8

FROM S21
| STPEND AND i~
FROM S22
Net5 AND X6
ORLD
AND X7
TO s23
STP s23
AND X11
ouT Y4
Net6 FROM s23
AND X8
TO S0
Net7 STPEND

1. Input the condition to initial step SO

2. Input the SO and the divergent condition of S20 and S22
3. Input the S20

4. Input the S21

5. Input the S22

6. Input the convergence of S21 and S22

7. Input the S23



M1924
N TOSO >
YO
—( )

WinProladder
M1924 —
YO
—fses =) s
X1 X4 -
Y1 Y5

stesao} |

X2+

sTPs24}( )

X1

X4 o

Y1

)

| Y2 \ Y3
|sTPS21}— ) |sTP S22} ) | TOS21 >
X3+ Y2
Y4 —{stPs21t}—( )
STP S23
—() Y3
X5+ STP S22 )
X3
X7 - —{FROM s21 |
—{FROM $22
Y4
STP S23 )
Y5
STP S24 )
— STPEND
1. Input the condition to initial step SO
2. Input the SO and the divergences of S20 and S24
3. Input the S20
4. Input the S20 and the divergences of S21 and S22
5. Input the S21
6. Input the S22
7. Input the convergences of S21 and S22
8. Input the S23
9. Input the S24
10. Input the convergences of S23 and S24

8-14

FP-07
ORG M1924
Net0 TO S0
STP S0
ouT Y0
FROM SO
OUTTR 0
Net1 AND X1
TO S20
LD TR 0
AND X4
TO S24
STP S20
ouT Y1
Net2 FROM  S20
© AND X2
TO S21
TO S22
{ STP s21
Net3
ouT Y2
STP S22
Net4
{ ouT Y3
FROM  S21
FROM S22
Net5
AND X3
TO s23
STP s23
Net6 ouT Y4
Net? STP S24
ouT Y5
FROM  S23
AND X5
FROM  S24
Net8 AND X6
ORLD
AND X7
TO S0
Net9 STPEND



8.5

Application Examples\

Example 1 | Grasp an object from tank A and put it in Tank B

X0 : Start X1 : Left Limit X4 : Right Limit
YO : Move Left
Motor Leadscrew
Y1 : Move Right
Y2 : Lift Up X2 : Upper Limit

M1924

n
3
T

SO

Y3 : Stretch Down X3 : Lower Limit

Arm

Claw (Y4)

] e

Return to the origin (claw released

(7))
_|
)

ol 3 (o
—| —|
I | T

x
N
|

m
i
)

1%
=
T

n
=
o

U)
=
o

x
o
|
I

x
w
|
I

X
~
|
\

x
w
|
I

3
|
I

S20

S21

S22

S23

524

5§25

526

S27

Start

Lower Limit

1S Delaly

Upper Limit

Right Limit

Lower Limit

1S Delay

Upper Limit

Left Limit

at the left limit and the upper limit)

Arm stretches downward

e Stop stretching downward
e Claw grasps (after 1S)

Arm lifts up

Stop lifting up
o Move arm to the right

Stop moving to the right
Arm stretches downwards

Stop stretching downwards
Release claw (after 1S)

Arm lifts up

e Stop lift up
e Move arm to the left

: : : Tank B

1S delay to ensure the object is firmly grasped
before being lifted up

1S delay to ensure the object has been
completely released before lifting the arm up



WinProladder
Y4
— | sTPSO /)
X1 YO
)
Y2

STP S20

STP S21

H
;

H

o
stes]

STP 827

— STPEND

|

g

X0

a

Y3

)

X3
—— Fros21>
—EN v4
—enfro 1)

STP S25——EN{RST] Y4

Release claw
Return to the left limit

Return to the upper limit

Turn the switch ON before moving to S20

Stretch arm downward

Move to S21 after stretching to the lower

limit

Claw grasps (since the SET instruction is
used, Y4 should remain ON after departing

from STP S21)

Divergent into S22 after 1S

Lift the arm up

Divergent into S23 after reaching the upper

limit

Move arm to the right

Divergent into S24 after moving to the right

limit

Stretch the arm downward

Divergent into S25 after stretching to the

lower limit

Release claw
Delay for 1S

Transfer into S26 after 1S

Lift the arm up

Divergent into S27 after reaching the upper

limit

Move the arm to the left

Divergent into SO after moving to the left

limit (a complete cycle)

FP-07

ORG
TO

STP
OUT TR
OUT NOT
AND NOT
ouT

LD TR
AND NOT
ouT
FROM
AND
TO

STP
ouT
FROM
AND
TO

STP
SET

TO PV
FROM
AND
TO

STP
ouT
FROM
AND
TO

STP
ouT
FROM
AND
TO

STP
ouT
FROM
AND
TO

STP
RST

T1 PV
FROM
AND
TO

STP
ouT
FROM
AND
TO

STP
ouT
FROM
AND
TO
STPEND

M1924
SO
SO

Y4
X1
YO

X2
Y2
SO
X0
S20
S20
Y3
S20
X3
S21
S21
Y4
100
S21
TO
S22
S22
Y2
S22
X2
S23
S23
Y1
S23
X4
S24
S24
Y3
S24
X3
S25
S25
Y4
100
S25
T
S26
S26
Y2
S26
X2
S27
S27
YO0
S27
X1
SO



Example 2 | Liquid Stirring Process

Dried Empty Limit o No Liquid Limit
material Switch Hquid Switch
X1 X2
Value 1 Y5 Value Y7
CHO : R3840
Weighing
Value 1 Y6 Clean Water
7\< Value Y9
Stirring Unit
N\ — o
Value 4 Y10
Finished Product
Outlet
Y8 Stirring X4
Electromagnetic Switch Motor Overload Switch

+  Input Points: Empty limit switch X1
No liquid limit switch X2
Empty limit switch X3
Over-load switch X4
Warning clear button X5
Start button X6
Water washing button X7

¢+ Warning Indicators: Empty dried material Y1
Insufficient liquid Y2
Empty stirring unit Y3
Motor over-load Y4

¢+  Output Points: Dried material inlet valve Y5
Dried material inlet valve Y6
Liquid inlet valve Y7
Motor start electromagnetic valve Y8
Clean water inlet valve Y9
Finished product outlet valve Y10

+  Weighing Output: CHO (R3840)

¢ M1918=0



WinProladder
M]924
1T

UL Jservi]
U fserve)
X

X6 Y1Y2Y3Y4

E H//HH/H/HTo 520 >
X

7Y3 Y4

H/H/
AA{STPfgg

17CMP ———
Sa : R3840

Sb : RO

—{sTP s21
{70 [500]
Y7
——{sTP 522 >

- [rrowsi— v
—{sTP 523 >

X4 Y4

=)

en

T3 Yo

— )

EN

T4 Y10

)

TOS25 >

T4

Y10

fsresas} 1 )
S 15DP

7 m

STPEND

Warning indicators

Reset warning

Production start

Water washing start

Input weighing

Status after weighing

Divergent into S21 and S22

Input material
unit

Add liquid to stirring unit

Complete dried material
and liquid input, transfer
the status to S23

Stirring timer

Wash stirring unit

Input clean water

Drain water out

Output finished product
and accumulate the cycle

to stirring

FP-07
ORG M1924
TO S0
STP SO0
OUT TR 0
ANDNOT X1
SET Y1
LD TR 0
ANDNOT X2
SET Y2
LD TR 0
AND X3
SET Y3
LD TR 0
AND X4
SET Y4
LD TR 0
AND X5
RST Y1
RST Y2
RST Y3
RST Y4
FROM S0
OUT TR 1
AND X6
ANDNOT Y1
AND NOT Y2
AND NOT Y3
ANDNOT Y4
TO S20
LD TR 1
AND X7
AND NOT Y3
AND NOT Y4
TO S24
STP S20
ouT Y5
FUN 17
Sa:R3840
Sb:RO
FO 0
ouT MO
FO 1
ouT M1
FROM S20
LD Mo
OR M1
ANDLD
TO s21
TO S22
STP S21
ouT Y6
T0 PV: 500

STP §22
ouT Y7
T1 PV:800
FROM S21
FROM 8§22
AND TO
AND T
TO §23
STP S23
OuT TR 0
ouT Y8
LD TR 0
T2 PV: 4500
LD TR 0
AND X4
ouT Y4
STP S24
OouT TR 0
T3 PV: 500
LD TR 0
AND NOT T3
ouT Y9
LD TR 0
T4 PV: 1500
LD TR 0
AND NOT T4
ouT Y10
FROM §23
AND T2
FROM S24
AND T4
ORLD
TO S§25
STP §25
OouT TR 0
AND X3
ouT Y10
LD TR 0
AND TU §25
FUN 15DP
D:R10
FROM §25
AND NOT X3
TO SO
STPEND



Pedestrian Crossing Lights

YO0 (Red) Y3 (Red)
Y1 (Amber) @
Y2 (Green)
(]| va (Green)
0
r/@
®® 5] x1
/N
Y4 j}
(Green) 8
X0,
¢+ Input Points: Pedestrian Push Button X0 ¢ Output Points: Road Red Light YO

Pedestrian Push Button X1

Road Amber light Y1

Road Green Light Y2

Pedestrian Crossing Red Light Y3
Pedestrian Crossing Green Light Y4

M1918=0



@ Pedestrian Crossing Lights Control Process Diagram

M1924 —
Y2

—| STP SO ) Road Green Light
Y3

) Pedestrian Crossing Light

X0+ X1+ Pedestrian Push Button

Y2 Y3 Pedestrian C i
< < edestrian Crossing
STP S20 ) Road Green Light STP S30 ) Red Light

i M 0 i Y4 Pedestrian Crossin
i i
@ () Road Amber Light STPS311—( ) Groen Light s

nl o L s |
@@% ) Road Red Light @ S32
4 |

Y4
Pedestrian Crossing
@333 () Green Light BLink

S33
4{“7 C1
.| PV:®
C1+ Cc1+
T5 + T5 -+

Y3 ———> 832

@834 —( ) Pedestrian Crossing

Red Light

T6 -+




@ Pedestrian Crossing Lights Control Program

WinProladder
M1}9;24 Toso >
¥
STP S0
] v3
X0 m >
¥ L s
Y2
—{sTP s20] )
EN{ T0 | 3000
TO
o
Y1
——{sTP s21] )
SNEIED
™
o
YO0
——{sTP S22 )
en 72 500
Y3
STP S30 )
T2
Y4
STP 31| )
en
T3
10832 >
en{ra 0]
T4
Y4
—{sTP 533 )
S33
i c1
H
en 7S] 100
C1 T5
—/—
C1 T5
Y3
STP S34] )
enro 100
T6
FROM 522> |
FROM 538>

STPEND

FP-07

ORG M1924 STP 8§32
TO SO T4 PV: 100
STP SO FROM 8§32
ouT Y2 AND T4
ouT Y3 TO S33
FROM SO STP S33
LD X0 OUT TR 0
OR X1 ouT Y4
ANDLD LD TR 0
TO S20 AND TU S33
TO S30 LD OPEN
STP S20 C1 PV: 6
ouT Y2 LD TR 0
T0 PV: 3000 T5 PV: 100
FROM S20 FROM S33
AND TO OUT TR 1
TO S21 AND NOT C1
STP S21 AND T5
ouT Y1 TO S32
T PV: 500 LD TR 1
FROM S21 AND C1
AND ™ AND T5
TO S22 TO S34
STP S22 STP S34
ouT YO0 ouT Y3
T2 PV: 500 RST C1
STP S30 T6 PV: 100
ouT Y3 FROM S22
FROM S30 FROM S34
AND T2 AND T6
TO S31 TO SO
STP S31 STPEND

ouT Y4

T3 PV: 2000

FROM S31

AND T3

TO S32



| 8.6 Syntax Check Error Codes for Step Instruction

The error codes for the usage of step instruction are as follows:

E51
E52
ES3
ES54
E56
ES7
E58
E59
E60
E61
E62
E72
E73
E74
E76
E78
E79
E80
E81
E82
E83
E84
E85
E86
E87
E88
E89
E90
E91

: TO(S0-S7) must begin with ORG instruction.

: TO(S20-S999) can't begin with ORG instruction.

: TO instruction without matched FROM instruction.

: To instruction must comes after TO, AND, OR, ANDLD or ORLD instruction.
: The instructions before FROM must be AND, OR, ANDLD or ORLD

: The instruction after FROM can't be a coil or a function

: Coil or function must before FROM while in STEP network.

: More than 8 TO# at same network.

: More than 8 FROM# at same network.

: TO(S0-S7) must locate at first row of the network.

: A contact occupies the location for TO instruction.

: Duplicated TO Sxx instruction.

: Duplicated STP sxx instruction.

: Duplicated FROM sxx instruction.

: STP(S0~S7) without a matched STPEND or STPEND without a matched STP(S0~S7).
: TO(S20~S999), STP (S20~S999) or FROM instructions comes before or without STP(S0~S19).
: STP Sxx or FROM Sxx instructions comes before or without TO Sxx.

: FROM Sxx instruction comes before or without STP Sxx.

: The max. level of branches must <=16.

: The max. no. of branches with same level must <=16.

: Not place the step instruction with TO->STP->FROM sequence.

: The definition of STP# sequence not follow the TO# sequence.

: Convergence do not match the corresponding divergence.

: lllegal usage of STP or FROM before convergent with TO instruction.

: STP# or FROM# comes before corresponding TO#.

: During this branch, STP# or FROM# comes before the corresponding TO#.
: FROM# comes before corresponding TO# or STP#.

: Invalid To# usage in the simultaneous branch.

: Flow control function can not be used in the step ladder region.
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Appendix FB-DAP Simple Human Machine Interface

In addition to timer, counter, register, and contact data access function, the date setter of FB-DAP can connect to
many others for alarm message display, self-defined buttons, wireless card reading, and the like simple human-machine
(HM) functions.

B FB-DAP Simple HM

Model
FB-DAP-A(R) FB-DAP-B(R)
Spec.
Display LCD (English version), 2-linex16-character, LED backlight
Button 20-key (4x5)
Wireless Card reading —AR and-BR only - distance 12~18cm
Power supply 5V 24V
Current consumption 100mA (120mA) 41mA (48mA)
Com. Interface HCMOS RS-485
Service points Single set Max. 16-set connected
connected
PLC Com. Port ort 0 port 0,1,2  (In which port 0 and 1
connected P needed to be converted as RS-485)
General feature Timing/counting - register ~ contact access(write protected for each)
Special feature Alarm ~ message display - self-definition of special speed keys
Card writing feature Order for machine types with special numbers to us is required

% PLC’s MA - MU type machines can be connected to FB-DAP-B(R) only through FB-485 switch.

B Wireless sensing card

Model
CARD-1 CARD-2
Spec.
Memory 64bits with Cyclic Redundancy Check (CRC) on data
Operation temp. —25°C~50°C (conforming to ISO7810)
Power suppl Battery not required (power supplied from wireless electric waves released by an
PRl —AR/-BR card-reading module)
Sensing distance 12cm~18cm(from FB-DAP front)
Number of writing unwritable(uncopiable - exclusively) 10000 times at least
Size (mm) 86x54x13
Weight (Gram) 12
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| 1.1 Profile |
1"
i4 7 i 98 i 7~ Jﬁ 16 S ——
65 /7 ~ - - S .
! — 148
ﬂ\C@N Fe.0AP DATA ACCESS PANEL 30 f - e
FATEK Ll s
<[] ) ) .
o S Q
o 8 2
E F)(ADR /DOC -
:
B || DEC /HEX ©
e 7
El= i
\ J \ ) e — 14.75

! 102.5

L12—L~17.6~—L€79—L

4.75

| 1.2 Important points before operation |

1~

FB-DAP possesses a function to return to the operation mode (general data setter and self-definition 8/16
speed keys) before power failure and each DAP can be place in a different mode when connecting many sets.

~ When operating FB-DAP » D2944~D3071 register of PLC will be used as the systematic architecture zone (in

which data set by all the FUN functions can be stored except item 11) , the user shall avoid this zone.

~ Any communication port, once converted to a RS-485 interface (port 2 is itself a RS-485 interface), can be

connected to a maximum of 16 FB-DAP-B(R) sets.

PLC portd = |FB-485P0 switch head| = RS-485 interface

(HCMOS)

Only thus so the FB-DAPB (R) can
be connected to.

FB-485switch | = RS-485 interface

PLC port1 = |
(RS-232)

4 ~ When PLC is connected with FB-DAP-B(R) - the service point numbers of PLC are limited to a range of 1~32.
5+ Parameters for the connection between PLC and FB-DAP-B(R)(DAP automatic detection Baud Rate 9600 /

10 ~

19200 / 38400)

port0 ~ 1~ 2 : 9600 /19200 / 38400 -~ Even ~ 7Data bits ~ 1Stop bit
ex : R4158=5521H, i.e. port2 being 9600 ; R4158=5523H, i.e. port2 being 38400.

~ When many sets of DAP are connected, if any two or more have the same service point number, then DAP will

request for number change, which can be done by only entering ™| c J+ ++ 7 AR

+ The transmission line of the RS-485 interface must use a twisted pair with a shielded cover on the outer layer.

Please refer to chapter 12-5 in the Operation Manual |l for other important points.

+ The scanning time of PLC will affect the update time of DAP.

~ The OS of FB-DAPB(R) shall be new V2.00 above PCB so that multiple sets can be connected. Press

+ + then the OS version is displayed.

When PROLADDER(or FP07) and DAP are connected to the same set of PLC, to change the program
through PROLADDER is not allowed; if so, the timer information displayed by DAP won’t be correct (In this
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case, the DAP shall be reset).

11 - Versions after the OS V3.15 (including) of FP-07 can be aimed for DOCs in 16 words of contacts, registers.
| 1.3 The Main Functions of FB-DAP |

The main functions of FB-DAP can be categorized as : setter functions of general information, FUN functions of
parameter setting, wireless card reading, and message display function. The details of the functions will be introduced in
the following sections.

| 1.4 Setter Functions of General Information

FB-DAP can be used as a “TC setter” as well as the access to registers (R~ D - W) and contacts (X~Y M-
S). In the FUN functions in the following sections, it can also be used as write-protect with T~-C~R~D-X-Y M- S. There
are two measures to monitor information: ADR (general addresses) and DOC monitoring. The latter shall make DOC
compilation (16 words in English, symbols, numbers) in advance through Proladder or FPO7 for T, C, register R/D and
contacts so the DOC can be displayed.

1 - ADR Monitoring

A. Timer and Counter Monitoring

[Pressing Keys] : or ++

T or C number  Cursor position

< Set value
< Current value
?
Status FB-DAP automatic detecting a decimal point position

B. Registers (R~ D~ DR~ DD - WX ~ WY ~ WM - WS) and contacts (X - Y ~ M ~ S) monitoring

[ Monitored range]

Type T C D R DD DR | WX | WY | WM | WS X Y M S

0 0 0 0 0 0 0 0 0 0 0 0 0 0

Range [ [ | | | | | | | | [ [ | |
255 | 255 | 2943 | 8071 | 2492 | 8070 | 240 | 240 | 1984 | 984 | 255 | 255 | 2001 | 999

[ Pressing keys]) : or

+(0r) +
+(or0ror)
(ororor)

Cursor position

|

<~ ltem 1
<~ ltem 2

|
Status
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“*H” indicates hexadecimal

|

% WX-~WY WM - WS can display one item only but each
pressing status is available.

| t
Y15 YO

Note : 1 ~ Pressing can move the cursor up and down or switch between CV or PV.
2 ~ Pressing or can decrease or increase the monitored item number.

3 ~ For a monitored item value, input a new value directly and then press . The status of the

contacts can be changed by pressing -

4 ~ Pressing + can change the means to display a value (either with decimal or hexadecimal
system).

+

2 ~ DOC monitoring

Tl | < pocofTi0
BERN . < Current value

Contact status

< Register DOC
< Value

Note : 1 ~ Pressing can switch the monitoring of ADR and DOC.

2 ~ The display switch between CV (current value) and PV of the timer (counter) can use .

3~ or can be moved up or down to next monitored item with DOC.

3+ Speed monitoring FUN keys(FUN KEY 0~9, totaling 10 keys)

[ Pressing keys] : + ( ~ ) =  Direct display of a monitored item set by the client.

Note : 1 ~ Items to be monitored can be set from the following “FUN functions”.

2 -~ ltems to be monitored can be displayed with general or DOC means.
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| 1.5 FUN Functions

| 1.5.1 In and out of FUN functions

B Enter FUN functions

Press ~ PASSWORD OPEN ‘ (Password open)

| 2~ PASSWORD CLOSE | (Password blocked)
« PASSWORD SET | (Password setting)
~ DEFINE FUN KEY ‘ (Self-define speed monitoring function key FUN KEY 0-9)
~ DEFINE ALARM ) :

ADDRESS (Self-define start address of content for display at an alarm)
6 ~ DEFINE SOFTKEY ) .
(3-KEY) (Self-define 8 special keys)

+ DEFINE SOFTKEY
MODE (8-KEY)

[%
~

(Enter into the modes of the 8 special keys)

|| 8 DEFINE SOFTKEY (Self-define 16 special keys)

(16-KEY)

« ENTER SOFTKEY
MODE(16-KEY)

[%
=)

(Enter into the modes of the 16 special keys)

+ VOLUME \ (Adjust volume)

1o
)

. SET DAP NO. \ (Set DAP number(s) at multi-link)

1

~ MAX. DAP NO.
ON NETWORK(1~16)

[O
©

(Set the max. DAP numbers on network (1-16) at multi-link)

% 13 ~ WRITE PROTECT ‘ (Data write-in protection)

% 14 ~ RF CARD MODE ‘ (RF card mode selection)

O] 15~ RF CARD
START ADDR. (Start address of a RF card number storage)

¥ 16~ ENABLE (Corresponding special contacts of ENABLE keys)
KEYS MAPPING

* : Indicates when multiple DAPs are connected, each DAP can be set respectively.
O : Indicates when multiple DAPs are connected, the information set by one of them is not available for use until PLC is reset.

+ [Woriresans] + [

Note: 1-When several DAPs are connected, information can be stored to PLC (D2944~D3071) if one of the DAP is set in
all the FUN functions (except item 11).
2 ~ After entering FUN 4~15, without password protection, all the FUN functions can be executed by only pressing
. With password protection, it is required to pass it first before executing FUN functions.
3 -~ If it is password-protected, FB-DAP will be set in a password protection status at each beginning of operation.

Il Exit of FUN functions to general information setter functions. Press

4 -~ FUN items 1~9 can be entered with numeric keys directly and then go straight to that function.
5 - After executing a item of FUN functions, if execution of other items is required, press the three keys

wdd+[0e] again.
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| 1.5.2 FUN function description |

) FUN 1~3 (password)

1+ Password contains up to 4 digits (unrelated to LADDER program’s password ) .
2 - After the password is set, it will enter a password-locked status once it is started.

3 - After the password is locked, all the FUN functions are not available.

° FUN 4 (DEFINE FUN KEY) : Self-setting speed monitoring function keys

4 - DEFINE FUN KEY >T10 (ADR)

FUN KEY 0 ’

FUN KEY 9
> R1000 (DOC)

1~ There are ten self-setting speed monitoring function keys in total.

2~ All items available for monitoring can be defined in the ten function keys.

3~ Pressing + can select ADR or DOC.

° FUN 5 (DEFINE ALARM ADDRESS) : The address for display at self-setting an alarm.

1. There are ten start addresses, that is, ten levels of alarm signals.

All items available for monitoring can be defined in the said ten start addresses.

2.
3. Pressing + can select ADR or DOC for display.
4

Control measures of alarm signals for display are shown as follows :

[ Corresponding list for control ]

(pri o/-}':fyr rgelgL\]/:L ce) Control contact | Indication register | Start address of the content displayed
ALARM 0 M1900 R3820 Client-defined
ALARM 1 M1901 R3821 Client-defined
ALARM 9 M1909 R3829 Client-defined

[ Example] Assume the start address of ALARM 0 displayed content to be R100,
If M1900=1 then the alarm address for display is R100 + (R3820 )

If R3820=0 =  Display address or DOC of R100
R3820=1 =  Display address or DOC of R101
R3820=2 =  Display address or DOC of R102
Note 1 : When a multi-level alarm occurs, only the address or DOC with priority can be displayed. The
address or DOC of a sub level alarm will not be displayed until this alarm with priority is released.

Note 2 : To display a DOC (message) with 16 digits above, the corresponding indication register (R3820~

R3829) content can be changed anytime to reach this purpose.

Note 3 : M1911 can control whether to sound the alarm buzzer. If M1911=0 (preset), it shall be activated.
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° FUN 6 (DEFINE SOFTKEY—8 KEYS) : Self-defining 8 soft keys
FUN 7 (ENTER SOFTKEY MODE —8 KEYS) : Enter 8 soft key mode

1. Can self-define 8 soft keys : . . . . . . .
2. Definable range : RO~R3839 - D0~D2943 - MO~M1899.

3. In defining MO~M1899, this key can be defined as one of the 5 modes.

Mode Definition Description
0 Set (S) | Setthis contact to 1
1 Reset (R) | Set this contactto 0
2 Moment (M) | 1in pressing, 0 in being released
3 Inverse D) Pressing once will have one inverse phase.
4 Monitor (V) | Monitor this contact

[Example] Assume definition as RO, definition as MO mode 0(Set). Once enter the 8 soft key

mode in function 7,

Then pressing = display address or DOC of RO.
= display @address or DOC of MO and force MO ON

Note 1 : After defining the 8 soft keys, once function 7 is executed, it will enter 8 soft key operation mode.
And then the 8 soft keys will be executed according to function 6 definitions.

Note 2 : . both are allowed out of definition, but the other keys will not be effected without

definition.

Note 3 : To return to normal operation mode, press * + (D2972 content) + 7, among which
D2972 content is from 0000~9999 (4 digits required) .

L FUN 8 (DEFINE SOFTKEY —16 KEYS) : Self-define 16 soft keys
FUN 9 (ENTER SOFTKEY MODE —16 KEYS) : Enter 16 soft key mode

1. Available for defining 16 soft keys : > : : : > > ~
2. Definable range : T0~T255 - C0~C199 - R0O~R3839 - D0~D2943 - M0O~M1899 -

3. In defining MO~M1899, this key can be defined as one of the 5 modes and when a message is being
displayed, if the key is pressed, the display will not be changed.

Mode Definition Description
0 Set (8) | Set this contact to 1
1 Reset (R) | Set this contact to 0
2 Moment (M) | 1in pressing, 0 in being released
3 Inverse D Pressing once will have one inverse phase.
4 Monitor (V) | Monitor this contact

4. When defined as T, C, R or D, the value change is by pressing or to make the corresponding
M1840~M1871 ON (the client is required to write a plus/minus 1 program in the LADDER program) to achieve
this purpose.

Soft
key 0 1 2 3 4 5 6 7 8 9 T C D R |[sHFT| C

ﬁ M1840 | M1841 | M1842 | M1843 | M1844 | M1845 | M1846 | M1847 | M1848 | M1849 | M1850 | M1851 | M1852 | M1853 | M1854 | M1855

@ M1856 | M1857 | M1858 | M1859 | M1860 | M1861 | M1862 | M1863 | M1864 | M1865 | M1866 | M1867 | M1868 | M1869 | M1870 | M1871
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[ Example] Assume definition as RO, defined as MO mode 1 (Reset).

After entering 16 soft key mode in function 9,

D)
Press = Display the address or DOC of R0, and then pressing , its corresponding
M1850 will be ON; OFF after it is released.
= Display the address or DOC of MO and force MO OFF.

Note 1 : After the 16 soft keys are defined, once function 9 is executed, it will enter 16 soft key operation mode
and then the 16 soft keys will be executed according to function 8 definition.

Note 2 : to return to normal operation mode, press * [ +( [I7) + [27) + (&) + (07 + b~ -

FUN 11 (SET DAP NO.) : When several sets are connected, set DAP number.

After any communication of FB-PLC is converted to RS-485 interface (Among which port2 as such is a
RS-485 interface), the FB-DAP-B(R) of the 16 sets can be connected. Each DAP shall need a unique number,
1~16 (but one of them must be number 1). This DAP is not related to PLC numbers, meaning the number can have
the same PLC number.

FUN 12( MAX. DAP NO. ON NETWORK ):when several sets are connected, set the biggest DAP number on the Web.
(Max. 16 DAPs, preset 7)

In a connection of several sets, FB-PLC can be joined with new DAPs. But the more the DAP number, the
longer the time to update information of each DAP. As a result, set the DAP number (the DAP number can not be
bigger than this number) on the Web appropriately will decrease time for information to update.

FUN 13 (WRITE PROTECT) : Information write in
Aimed for monitored items (T, C, R, D, Y, M, S), set the information in write-in protection separately. Just fill

in the corresponding place with 1, and then the item is write-in protected and can be read values only.

FUN 14 (RF CARD MODE) : Wireless card reading options

MODE= 0" = When reading a RF card, it will display whether this card is OK or Error. When the RF card is out of
sensing distance, it will pop up “NEXT” , indicating another RF card is available now.

MODE= *1” = once a RF card is read, it will beep once and will not display any information so the
sensing speed can be faster. But when many DAPs are connected, this mode will increase

by about 60mS to each set for monitored item information.

FUN 15 (RF CARD START ADDR.) : Start addresses storing the wireless RF card numbers

Store a card number’s address can be set through the function, ranging from D0~D2860 (preset to D2860).
Please refer to the Wireless Card Reading Functions in 1.6 for detailed description.
FUN 16 (ENABLE KEYS MAPPING) : Corresponding special contact of Enable key

After this function is set to “Enable” and enter SOFTKEY MODE (8KEYS and 16KEYS) , pressing a
definable soft key will force ON some contact of a corresponding contact under its number and the other contacts
become OFF. When set to “Disable”, the corresponding special contact of this DAP will not be effected.
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The following is corresponding special contacts to different DAP keys when in 16 KEYS MODE:

(Example ) No.2 : Pressing

number keys ineffective.

And

take the positions of

N, KEY + |l ¢ | o | R J) (j') 1 0 8 5 2 |SHIFT| 9 6 3 | C
1 M1784 | M1785 | M1786 | M1787 | M1788 | M1789 | M1790 | M1791 | M1792 | M1793 | M1794 | M1795 | M1796 | M1797 | M1798 | M1799
2 M1768 | M1769 | M1770 | M1771 | M1772 | M1773 | M1774 | M1775 | M1776 | M1777 | M1778 | M1779 | M1780 | M1781 | M1782 | M1783
3 M1752 | M1753 | M1754 | M1755 | M1756 | M1757 | M1758 | M1759 | M1760 | M1761 | M1762 | M1763 | M1764 | M1765 | M1766 | M1767
4 M1736 | M1737 | M1738 | M1739 | M1740 | M1741 | M1742 | M1743 | M1744 | M1745 | M1746 | M1747 | M1748 | M1749 | M1750 | M1751
5 M1720 | M1721 | M1722 | M1723 | M1724 | M1725 | M1726 | M1727 | M1728 | M1729 | M1730 | M1731 | M1732 | M1733 | M1734 | M1735
6 M1704 | M1705 | M1706 | M1707 | M1708 | M1709 | M1710 | M1711 | M1712 | M1713 | M1714 | M1715 | M1716 | M1717 | M1718 | M1719
7 M1688 | M1689 | M1690 | M1691 | M1692 | M1693 | M1694 | M1695 | M1696 | M1697 | M1698 | M1699 | M1700 | M1701 | M1702 | M1703
8 M1672 | M1673 | M1674 | M1675 | M1676 | M1677 | M1678 | M1679 | M1680 | M1681 | M1682 | M1683 | M1684 | M1685 | M1686 | M1687
9 M1656 | M1657 | M1658 | M1659 | M1660 | M1661 | M1662 | M1663 | M1664 | M1665 | M1666 | M1667 | M1668 | M1669 | M1670 | M1671
10 | M1640 | M1641 | M1642 | M1643 | M1644 | M1645 | M1646 | M1647 | M1648 | M1649 | M1650 | M1651 | M1652 | M1653 | M1654 | M1655
11 | M1624 | M1625 | M1626 | M1627 | M1628 | M1629 | M1630 | M1631 | M1632 | M1633 | M1634 | M1635 | M1636 | M1637 | M1638 | M1639
12 | M1608 | M1609 | M1610 | M1611 | M1612 | M1613 | M1614 | M1615 | M1616 | M1617 | M1618 | M1619 | M1620 | M1621 | M1622 | M1623
13 | M1592 | M1593 | M1594 | M1595 | M1596 | M1597 | M1598 | M1599 | M1600 | M1601 | M1602 | M1603 | M1604 | M1605 | M1606 | M1607
14 | M1576 | M1577 | M1578 | M1579 | M1580 | M1581 | M1582 | M1583 | M1584 | M1585 | M1586 | M1587 | M1588 | M1589 | M1590 | M1591
15 | M1560 | M1561 | M1562 | M1563 | M1564 | M1565 | M1566 | M1567 | M1568 | M1569 | M1570 | M1571 | M1572 | M1573 | M1574 | M1575
16 | M1544 | M1545 | M1546 | M1547 | M1548 | M1549 | M1550 | M1551 | M1552 | M1553 | M1554 | M1555 | M1556 | M1557 | M1558 | M1559

In 8KEYS MODE, only 8 keys . . are effective, i.e.

, but it must be when both

keys are defined as soft keys so that the corresponding special contacts are effective.

No. 5 : Pressing

, M1768 is ON and M1769~M1783 OFF.

, M1722 is ON and other contacts M1720~M1735 OFF.

| 1.6 Wireless card reading functions

® An applicable RF card is an exclusive read-only card (RF-CARD-1) or readable/writable card (RF-CARD-2),
in which the card number of the read-only card is unique ( with 16 0~F digits), not repeatable and copyable.
And card numbers read by FB-DAP-AR(BR) shall be encoded with high security.

® The sensing distance of a RF card generally is 12~18cm, but shall be kept away from electromagnetic

wave interference source or high voltage power line.

® Readable/Writable cards ( RF-CARD-2 )can use Fatek’s FB-DAP-W in special sequence numbers to write in

card numbers. The card numbers are all encoded and relate to machine sequence numbers (the first 4

codes are the machine’s sequence number, the last 12 codes defined by the client). Only through Fatek’s
FB-DAP-A(B)R can a correct numbers be read. Under FUN function 17, FB-DAP-W can be input 12 O~F
digits or use
within FB-DAP-W 12cm and then press , so that the card number can be written into RF-CARD-2.

to change the card number. Finally, only place the distance of RF-CARD-2
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Locations and application of the card number storage

FB-DAP saves RF card numbers within sensing distance into two places in PLC. The places and application are

described as follows:

4 - Fixed in R3835~R3839 (totaling 5 registers) : During operation, M1910 shall be controlled.

Card number

format
R3835 N1 ‘ N2 N1 : DAP number 1~16 (i.e. 1H~10H)
R3836 X X X X N2 : 52H (R : read-only card) or 57H (W : readable/writable card )
R3837 | xxxx R3836~R3839 store 16 0~F card numbers

R3838 X X X X
R3839 X X X X

Application :

Only in monitoring (or8/16 soft keys) mode (non-FUN functions) and the RF card in sensing distance,
FB-DAP (-AR or —BR ) will send the RF card number together with DAP number to PLC R3835~R3839. In
mode 0 of function 14 (RF CARD MODE ) , all the client needs to do is compare the card number. If it is
OK, only set M1910 to 1 and then DAP will indicate “OK”, or “ERROR”. When the RF card is out of sensing
distance, DAP will pop up “NEXT” and clear the content of PLC R3838~R3839 to 0, which means
available for another RF card. In mode 1 of function 14, as soon as DAP reads a card number, it will save
it to R3835~R3839 with a beep. After the RF card exits, the 5 registers remain unchanged.

Applicable occasions :

Where one set or multiple sets are connected but RF cards are not used frequently, the program to be
applied will be a lot easier. But in the event of a card number read from different DAPs at the same time, it
will be difficult for PLC to identify the information correctly.

5 - Preset D2860~D2939 (16 differently-located DAP take on 5 registers individually, i.e. 80 registers in all, but the
locations can be changed through function 15) control one point of M1880~M1895 separately when in use.

Card number Card number Card number Card number

format format format format
D2860| N1 N2 D2865| N1 | N2 D2870| N1 N2 D2935| N1 N2
D2861 X X X X D2866 X X X X D2871 X X X X D2936 X X X X
D2862 X X X X D2867 X X X X D2872 XXXX | eiviiiinnns D2937 X X X X
D2863 XX X X D2868 X X X X D2873 X X X X D2938 X X X X
D2864 X X X X D2869 X X X X D3974 X X X X D2939 X X X X

No. 1 No. 2 No. 3 No. 16

U U U U
M1880 M1881 M1882 M1895

Application measures :

The application measures are all described as the above-mentioned but that the storage places of card
numbers and corresponding contacts for control are different. For example, in mode 0 of function 14, from
No. 2 DAP sensing to the RF card, now no. 2 will send same card numbers to two different places in
R3835~R3839 and D2865~D2869 (the content of the other registers remains unchanged), and all the
client needs to do is control M1881 for the DAP to display “OK” or “ERROR”. After the RF card exits, the
content of the 10 registers R3835~ R3839 and D2865~ D2869 will be cleared to 0 (but remains
unchanged in mode 1).

Applicable occasions :

When several DAPs are connected, the RF card can be read in from different DAPs and each DAP has its
independent card numbers storage places and control points so that no PLC misjudgment case occurs, but
the programming will be more troublesome.

% If you do not want R3835~R3839 to display a card number value, you can use the Ladder program to fill in

these registers with other fixed values.
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| 1.7 Special message display function \

In general monitoring mode and soft key mode (16 KEYS or 8 KEYS), the user can configure the DAP to display
every kind of message under some circumstances, and the two-line display on the LCD can be controlled
separately to simultaneously display different messages. Every message is 1~511 words and numbers (ASCII code)
long, in which a maximum of 16 variables (if variables with 32-digit are not used, then it can use up to 25) can be
included. When a message has more than 16 words, the message will be displaced left for display, in which the
moving speed or pause time can be configured flexibly.

| 1.7.1 Message display application |

The FB-DAPB(R) can be connected up to 16 sets (Number 1~16). Each DAP not only can display different
messages individually but make all the DAPs connected display the same message simultaneously. If you go to a
special contact (R3780~M3813) set by Enable, the DAP will display the message ASCII Code) indicated by the
corresponding indication register (R3780~M3813) . The content of the indication register is the start register of
messages, i.e. start of ASCII Code. The indication register content can be changed anytime in order to change and
display different messages.

The following is a list of corresponding special contacts and indication registers when each DAP is
displaying a message for control.

Number of LCD line 1 LCD line 2

a message Special Indication Special Indication

displayed contact register contact register

1~16 M1800 R3780 M1801 R3781
1 M1802 R3782 M1803 R3783
2 M1804 R3784 M1805 R3785 % The start register of a message
E M1806 R3786 M1807 R3787 indicated by an indication register
4 M1808 R3788 M1809 R3789 means :
5 M1810 R3790 M1811 R3791 0~8070 : indicating RO~R8070
10000~13070 : indicating DO~D3070
6 M1812 R3792 M1813 R3793
7 M1814 R3794 M1815 R3795 %% Special contacts M1800 and M1801
8 M1816 R3796 M1817 R3797 have a priority display function.
9 M1818 R3798 M1819 R3799 % M1911 can control an alarm buzzer
10 M1820 R3800 M1821 R3801 whether to sound or not. If M1911=0
(preset) , it shall be activated.

11 M1822 R3802 M1823 R3803
12 M1824 R3804 M1825 R3805
13 M1826 R3806 M1827 R3807
14 M1828 R3808 M1829 R3809
15 M1830 R3810 M1831 R3811
16 M1832 R3812 M1833 R3813

(Example ) Assume M1803 from 0—1, R3783=100
Result : Line 2 of No. 1 of the LCD will display messages in ASCIl Code with R100 start.

(Example ) Assume M1828 from 0—1, R3808=10000
Result : Line 1 of No. 14 of the LCD will display messages in ASCII Code with DO start.

(Example ) Assume M1801 from 0—1, R3781=0
Result : Line 2 of all the DAPs will display messages in ASCIl Code with RO start.
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1.7.2 The Information formats of messages (ASCII Table) |

The information formats of messages are very similar to the file information in ASCII in chapter 15 in the Advanced
Manual that are all categorized as fixed background information and dynamic variable information. The first can be
words in English, numbers, or signs, and the second binary, decimal or hexadecimal system.

Length of a message is 1~511 digits (including blank spaces), but because there are only 16 digits a line in a DAP
LCD, if a message has more than 16 digits, it will be displayed automatically toward the left (preset moving one
time a second); if less than 16 digits, the tail will be filled in with blank digits and no moving occurs.

To edit a message, the WinProladder ASCII Editor can be applied. The editing command formats are as follows:

| @ Background information format |

Any ASCII Code digits quoted with ' ' can be background information. To display a single quotation mark as
such, two continuous quotation marks are a must. Example:

"I'"'M A BOY' will be displayed I'M A BOY

| ®@ Variable information format

'8 -2 RO D'
S0 t N

Total Decimal Variable Carry

variable point Register code
count count displayed
displayed

N\ ”

Description information in a pair of dual quotation marks is used to indicate the register address (number)

storing the variable information and in what format and carry code to display.

® Total variable count displayed : In this case, the value (including minus) of the variable RO is displayed in a field
with 8 digits. If the variable value is bigger than the total variable count
displayed, the digits further from the point will be cut. If not enough, blank
spaces will fill in.

® Decimal point count : the decimal point count in the total digits. In this case, with a total count of 8 digits, the
decimal point count is 2. The decimal point sign ™ - ” as such possesses one digit and
there are 5 digits left in the integral part.

® Variable register : can be used as 16 digit register's R~ D ~ WX~ WY ~ ----eeeee , or 32 digit register's DR ~ DD -~
DWX ~ DWY ~ «eeeeeees etc. The content value in the register will be retrieved and displayed with
the format and carry code described inthe ~ ”

® Contacts : generally displayed as ON or OFF (total digit count displayed is set to a fixed 3), but if added with
binary system B in the tail, 0/1 will be displayed (total digit count fixed 1)

® Carry code : can be hexadecimal H, decimal D (the carry code will use decimal if without indication, so D can be
omitted.), or binary B, etc., but a 32 digit variable can not be displayed with binary system.

In this case, RO’s content value is —32768. In 8.2 format the result is displayed as:

—13|2|7|.|6(8

If the format is changed from 8.2 to 5.1, then the result becomes:

2|7/6|.|8

Appendix  -12



| ® Basic command signs |

Left move speed (repeatable)
Message displayed at a left LCD move pern (1~255) x0.1s -

Stop move (repeatable)

Message stop in (1~255) x 0.1s » and then move left at a configured speed.

I:I Comma

Used as a statement to divide the file information. Information between two neighboring commas is a

complete and executable statement (unnecessary for the start and end of a file).

END | End of afile
% nS and nP commands will not be activated until after the information following them moves to the left
first place on the LCD display. They can have a repeatable arrangement of any place in ASCII, but the
same command cannot be connected together.

(Example ) Information edited with WinProladder ASCII file editor. RO is a start register of an ASCII file
and the file information is shown as follows :
58 - 20P > 'A="> “6.2R3840” ->’'B='- “6.2R3841” ->30P-'C: ’'> “1MOB” -
’ D: '» MM1B” >’ E: '> MM2B” - ' ’'>END

If M1800 from 0—1 and R3780=0 (i.e. R0O) , Line 1 of the LCD of DAPs of all numbers is shown as follows :

:

Move a place left after stopping 2 seconds

when

M1800
And

R3780
Are
Not

changed

~—

Move a place left per 0.5s

é____

91042 e ul pake|dsip sAem|y

é____

|

¢ After stopping 3s and then move a place left

Return to display again after reaching the end of the ASCII

é____

% Variable information is renewable anytime.

% To display another message, just change R3780 value and not for M1800.

Appendix  -13





