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5. Applied Instructions

Applied instructions allow the user to perform complex data manipulations, mathematical operations. Each applied
instruction has unique mnemonics and special function numbers. Each applied instruction will be expressed using
a table similar to that show below. And will be found at the beginning of the description of each new instruction.

COMPARE

FNC(10) 16 bits:CMP & CMP(P) - - = == === === === == = - - 7 Steps | | | | | |
D | cMP | P | |32 bits:(D)CMP&(D)CMP(P) - - - == === - - - - - 13 Steps
Operands: [S1.][S2.]
KH. [ Knx [ knY [knM [Kkns | T [ ¢ | D | vz
Operands: |«<— [D.] ——|

[ x [y [m]s |

No modification of the instruction mnemonic is required for 16 bit operation, and it will operate continuously, i.e. on
every scan cycle of the user program, the instruction will operation and provide a new result.

However, pulse operation requires a ‘P’ to be added directly after the mnemonic, while 32 bit operation requires a
“D” to be added before the mnemonic. This means that if an instruction was being used with both pulse and 32 bit
applied operation it would look like D***P, where *** was the basic mnemonic.

The ‘pulse’ function allows the associated instruction to be Activated on the rising edge of the control input. The
Instruction is driven ON for the duration of one program Scan cycle. Thereafter, even if the control input remains on
the associated instruction will not be active.
# Following is Symbols list:

[D.]: Destination device

[S.]: Source device

[m,n]: Number of active devices, bits or an operational constant.

# Following is instruction modifications:
*** _ An instruction operation in 16 bit mode, where *** identifies the instruction mnemonic.
***pP - An instruction modified to use 16 bits pulse operation.
D*** - An instruction modified to use 32 bits operation.
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Condition Jump

FNC(00) 16 bits: CJ & CI(P) == === === == o= mmemm o m 3 Steps | |

| J1n | J2n-- |

| c |p

Operand: POO ~ P63

X0

1 o [ o

X1

————(v0)
X 2
PO —F—(Y1)

Example (A)

—)|<|O—{ cy | P
—)|<|1—(Y1)
PlO—)|<|2—(Y2)
o
PlO—)|(|4—(Y4)

Example (B)

P60

X10
o

| P60
X11
——v11)
X12
—F—— c3 | Peo
X13
—F—Y12)
X14
—F—Av13)

Example (C)

¢ Example (A): If X0 ON forces the program to jump to LAB PO, any program area which is skipped will not update.
Output statuses will not change even input the devices.

+ Example (A): If miss LAB PO pointer, then X0 ON will jump directly to END.

¢ If a backwards jump is used, then need to care the watchdog timer overrun.

+ If LAB pointer is duplicated to use, only the last pointer is effective.

+ Example (B): X0 ON forces the program to jump to the second LAB pointer.

+ Example (C): Many CJ statements can be assigned to jump to the same pointer.
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Subroutine Call

FNC(01) 16 bits: CALL & CALL(P) == ---------==----~ 3 Steps | | J1n | J2n-- |
| caLL | P

Operand: PO0O~P63

Subroutine Return
FNC(02) 16 bits: SRET - - = = === == oo oo m e o 1 Steps | | J1n | J2n- |
| SRET |

Operand: None

PO

X0

PO

——{—— CALL

+ When X0 ON, program will jump to subroutine pointer

Main Program

LAB PO and execute Subroutine until SRET instruction is
executed, then program return to original step and continue

processing.

+ The LAB assigns beginning of subroutine must be programmed

after an FEND.

+ The same LAB can only be used once, but many CALL
statements can be assigned to a single LAB subroutine.
¢ Subroutines can be nested for 5 levels including one CALL

instruction.
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Interrupt Return

FNC(03) 16 bits: IRET = - = = = == == == == == o cmoe e - 1 Steps | | | | J1n | J2n-- |
| IRET |
Operand: None

Enable Interrupt

FNC(04) 16 bitS: El = - = == == === e owew e ame e e 1 Steps | | | | J1n | J2n-- |
B

Operand: None

Disable Interrupt
FNC(05) 16 Bits: Dl = == === == e e e e e 1 Steps | | | | J1n | J2n-- |
| ot |

Operand: None

Enable Interrupt
< The controller has a default status of disabling interrupt operation.
Enable X01 Interrupt

—| M8051 < When relative special auxiliary register M805n is activate

an interrupt routine is disabled.

FEND | < Interrupt routine are always programmed after a FEND instruction.

X02
I 101 —{}—(Y02) < IRET instruction may only be used within interrupt routines.
} A (Interrupt routine )
IRET

END

Number of Interrupt pointer

1000 Interrupt Input Relay 6 points

L 0 : Falling Edge Trigger, 1 : Rising Edge Trigger.
No. of Input Relay X0 ~ X5 (0 ~ 5) (Can't duplicate)

Timer interrupt 1 points

Jasls]
|—> 01~99ms
8

<< Note >>

+ When an interrupt program execute, other Interrupt Call is ineffective.

+ If Interrupt occur within the range of Disable Interrupt (DI~EI), this interrupt request signal is stored temporarily,
and execute until within the range of Enable Interrupt (EI~DI).

+ When Disable Interrupt flag M805A act, the corresponding Interrupt input will not be executed.

¢ In interruption program, FNC(50) REF command can not be used. (Ex: section A in above sample program)
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Timer Interrupt program

El
M8002 > enable interrupt routine 18nn >k >k %
1 | RST | Mm8058 |

!

FEND

1801 M8000
1 | DINC | D1000

IRET

END

Caculated Interrupt routine executed time

L

El

M8002 %% enable interrupt routine 18nn > > %

1 | RST | Mm8058 |
* k> Enable D8099 ring counter(0.1ms) > > >k
| SET | M8099 |
FEND
1801 | M8000

1 | MoV | D8099 | D900 |

MS(POO |
1 | DINC | D1000 |

* >k >x D902=Time of executed interrupt routine > > >

— > | D8099 | D900 |—— suB | Dsoge | Dooo | D902 |

!

IRET

END
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First End
FNC(06) 16 bits: FEND - = = = = = == =22 mmmemeommeee o 1 Steps | | | | J1n | J2n-- |
| FEND |
Operand: None
Main Program
X0
—| I—{ cJ ‘ P10 ¢ AFEND instruction indicates the first end of a main program

P10

1

P20

Il

B

Main Program

BN

Sub. Program

Main Program

FEND

;

[EN
N—r

FEND

N
~

SRET

END

Watch Dog Timer

and the start of the subroutine program area to be used.

subroutines.

+ Multiple FEND instruction can be use to separate different

+ When FEND is executed, the program return to Step 0.
¢ FEND can't be used after an END instruction.

;

i

FNC(07)

16 bits: WDT

| | Jin | J2n- |

| wpT | P

Operand: None

X00

¢ This instruction will compare the cycle time with the content of special data register D8000.
+ If the watch dog timer > the content of D8000, then error occurred and error code is 6309.
+ Can use MOV instruction to change content of special data register D8000.

¢ If do not write WDT instruction in program, then the watch dog timer is ineffective.
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FOR
FNC(08) 16 bits: FOR = = = = = === === mmmem oo 7 Steps | | | | J1n | J2n-- |
| FOR |
Operands: [S.]
KH. [ KnX [ knY [knM [kns | T [ ¢ | D | vz
NEXT
FNC(09) 16 bits: NEXT - = === === mmmmmmmmememmmeee e 7 Steps | | | | J1n | J2n-- |
| NEXT |
Operand: None
;f FOR ‘ K4 ‘ + After program B execute 4 times, then execute the

S program below @ NEXT.
4{ FOR ‘ D02 ) + If the content of DOZ is 5, then program B is executed
®

4 times, and program A will be executed 20 times.
NEXT ©)

¢ The maximum nest level of FOR —NEXT is 5 levels.
NEXT @

o
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Compare
FNC(10) 16 bits: CMP & CMP(P) = = = === === ===~ =~~~ - - 7 Steps | | J1n | J2n-- |
D | cMP | P |32 bits: (D)CMP&(D)CMP(P) - - - == == - - -- - -~ 13 Steps
Operands: [S1.][S2.]
KH. [ KnX [ knY [knM [kns | T [ ¢ | D | vz
Operands: «—— [D] ——
| x | vy | m | s
Flag:
X0 [S1.]  [S2.] [D.]
1 | cvp | kw00 | T10 | MI10 |
M10
——{———  K100>T10, then M10 ON
M11
——{}———  K100=T10, then M11 ON
M12

—|———  K100<T10, then M12 ON

¢ Data of [S1.] is compared with data of [S2.] and [D.] will be changed according to the result. This will automatic

occupy 3 bit destination devices from head address of designation M10 ~ M12.

+ Full algebraic c
¢ When X0 OFF,

omparisons are used, i.e. -10 smaller than +2.
then [D.] bit devices status will not be changed.

Zone Compare

FNC(11) 16 bits; ZCP & ZCP(P) - - = = = = === === = o= = = - 9 Steps ] | J1n | J2n- |
D | zcP | P |[32bits: (D)ZCP&(D)ZCP(P) - - - - - ----------- 17 Steps
Operands: [S1.][S2.][S3.]
KH. | Knx [ KnY [KnM [ Kns | T | ¢ | D | vz
Operands: <—— [D] ——>
X | Yy [ m | s
Flag:
X0 [S1.] [S2.] [S3.] [D.]
| zcp | k100 | K120 | T10 | MI10 |

I
M10

_| |7 T10<K100, then M10 ON

M11

—| |7 K100 <T10=K200, then M11 ON

M12

_| |7 T10>K200, then M12 ON

¢ Content of [S3.] is compared with data range of [S1.] and [S2.] and [D.] will be changed according to the result.
This will automatic occupy 3 bit destination devices from head address of designation M10 ~ M12.

¢Set[S1.] = [S2],if[S1.] >[S2.], then data of [S2.] is as same as data of [S1.].

+ Full algebraic comparisons are used, i.e. -10 smaller than +2.

+ When X0 OFF,

, then [D.] bit devices status will not be changed.

5-9
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Move
FNC(12) 16 bits: MOV & MOV(P) - = = = === ===~~~ =~~~ - 5 Steps | | | | J1n | J2n-- |
D | MOV | P |32 bits: (D)MOV&D)MOV(P) - - - == - =-------- 9 Steps
Operands: [S.]
KH. [ KnX [ knY [knM [kns | T [ ¢ | D | vz
[D.]
X0 [S] [D.]

H——— Mov | Do | K4vo |

+ When X0 ON, contents of source device [S.] copied to destination device [D.].

MSB DO LSB
[of1]ofafofaJofsjoJasJofsfofrfofu1]
viz ¥ v Y0

(olsfofsfojafofsfojsfofsfojafo]r]

+ When M8027 ON, CPU will write content of [S.] into EEPROM, [D.] only D register can be used.

’—W——( M8027 )

——| mov | p1000 | D1000 |
M8000

Jf——(M8027)

|| Note: When M8027 ON, for avoid to damage EEPROM, must be used Pulse Instruction MOV(P). ||

Shift Move
FNC(13) 16 bits: SMOV & SMOV(P) - = ===~~~ == ===~ - - 7 Steps| | | | | |
| smov | P
Operands: [S.]
KH. [ Knx [ knY [knM [kns | T [ ¢ | D | vz
| [D-] |
+ Reserved
Complement
FNC(14) 16 bits: CML & CML(P) - == == == === === -~~~ 5 Steps | | | | J1n | J2n- |
D | cML | P [[32bits: (D)CML & (D)CML(P) - - - - - - - - - - - - - - 9 Steps
Operands: [s.]
KH. | Knx [ knY [KnM [ Kns | T | ¢ | D | vz
| [D.] |

[S] D]

X0
— oML | Dpo | Kkavo |

+ Each data bit within the source device [S.] is inverted and then copied to the designated destination [D.].

MSB DO LSB
[of1]ofafofafofsjojasfofsfofrfofu1]
viz ¥ v Y0

[1]ofsfofafofafofafofsfofafofa]o]

5-10
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Block Move
FNC(15) 16 bits: BMOV & BMOV(P) - - - = == == == == - - - - 7 Steps | | | | J1n | J2n-- |
| BMOV | P
Operands: | [S.]
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz ]
|<n -] | [D.] |
n<128
Flag: None

[S.] D] [n.]

}—H—{ BMOV | D10 | D20 | Kio |

+ When X0 ON, the move as follows,

X0
’—{ RST | M8160 |
BvOov | D10 | D8 | Kio |
| D19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 |
vo Yo Ve VYo VYo VYo Yo Jo Jo Vo

| D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 |
+ When transmitting number is repeat, the move as follows,

X0
’—{ RST | Mm8160 |
BMOV | D10 | D12 | K10 |
D10 | D1 [ D12 | D13 | D14 | D15 | D16 | D17 | D18 | D19 |

vo Yo Yo Jo Vve Vo Vo Yo Yo Vo
| b12 | D13 | D14 | D15 | D16 | D17 | D18 | D19 | D20 | D21 |

+ When M8027 ON, CPU will write the content of [S.] into EEPROM, [D.] only D register can be used.

_| BMOVP ‘ D10 ‘ D1000 K8 Note: When M8027 ON, for avoid to
damage EEPROM, must be used
| RST | M8027 | Pulse Instruction MOV(P).

+When M8160 ON, the move as follows (M8027 can not be ON) (V2.85 or more is effective),

X0
’—H——| SET | wm8160 |

— BMov | b0 | D20 | k4 |

‘D14 Lower ‘D13 Upper |D13 Lower ‘Dlz Upper ‘Dlz Lower ‘DllUpper |Dll Lower ‘DlO Upper ‘ D10 Lower |

N2 N2 N2 N2 N\ N2 N2 N

N2

‘D24 Upper |D24 Lower ‘D23 Upper ‘D23 Lower ‘D22 Upper |D22 Lower ‘D21 Upper ‘DZl Lower ‘DZO Upper ‘ D20 Lower
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Fill Move

FNC(16) 16 bits: FMOV & FMOV(P) -« = - = === - === = == = - 7 Steps
D | FMOV | P |[32 bits: (D)FMOV & (D)FMOV(P) - - - - - - - - - - - - 13 Steps
Operands: [S.]
KH. | KnX [ KnY [KnM [kns | T | ¢ | b | vz
|< n | | [D.] |
n<128

| J1n | J2n-- |

X0 [S] O] n
—— Fvmov | ko | Dpo | Ki0 |
KO - (D00 ~D09)

Exchange

FNC(17) 16 bits: XCH & XCH(P) - == == === -=--------- 5 Steps | | | | J1n | J2n- |

D | XCH | P |[32bits: (D)XCH & (D)XCH(P) - - - - - -=-------- 9 Steps
Operands: [D1.][D2]
| KH. [ KnX [ KnY [knM [ kns | T | ¢ | D | vz

[D1] [D2]

X0
—— xcH | b | D20 |

Before : (D10)=100 After : (D10)=200
(D20)=200 (D20)=100
<< Function of Expanded >> SWAP

X0
'—{ M8160)
DXCHP| D10 | D10
M8001
———(M8160)
+ If M8160 ON, [D1.] and [D2.] are the same word device, then the upper 8 bits and the lower 8bits will exchange.

¢ If [D1.] and [D2.] are not the same device, error flag M8067 ON, error code 6705. Error step number is stored to
D8069 and not be executed.

D10
16 bits: |Upper 8 bits ‘Lower 8 bits‘

/\\_/\
Before executing (D10)=0050H=80  After executing (D10)=5000H=20480

D11 D10
32 bits: ‘Upper 8 bits| Lower 8 bits‘ ‘Upper 8 bits ‘Lower 8 bits|
/\\_/\ /\\_/\

Before executing (D11,D10)=87654321H=80 - After executing 65872143H
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BCD (BINARY CODE TO DECIMAL)

FNC(18) 16 bits: BCD & BCD(P) === === ------=-----~ 5 Steps | | | | J1n | J2n-- |
D | BCD | P |32 bits: (D)BCD & (D)BCD(P) - - - ----------- 9 Steps
Operands: [S.] |
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz ]
| [D.] |

[S] D]

X0
—— BcD | D10 [ K2vo |

¢ The binary source data [S.] is converted into an equivalent BCD number and stored to the destination device [D.].
+ If the converted BCD number exceeds the operational ranges of 0 to 9999 (16 bit operation) or 0 to 99999999
(32 bit operation), an error will occur. Error flag M8067 ON, error code 6705 and error step number stored to

D8069. Program will be executed continuously, but result will not be stored to [D.]
¢ This instruction can be used to output data to a seven segment display directly.

BIN (DECIMAL CODE TO BINARY)

FNC(19) 16 bits: BIN & BIN(P) = == == === === === ===~ -~ 5 Steps | | | | Jin | J2n- |
D | BIN | P |[32bits: (D)BIN & (D)BIN(P) - == === ---------- 9 Steps
Operands: | [S.] |
| KH. [ KnX [ KnY [KnM [ Kkns | T | ¢ | D | vz ]
| [D.] |

[S] [D.]

X0
—— BN | D10 [ K2vO |

¢ The BCD source data [S.] is converted into an equivalent binary number and stored at the destination device [D.].

+ If the source data is not provided in a BCD format, an error will occur. Error flag M8067 ON, error code 6705 and
error step number stored to D8069.

¢ The device [S.] can't be used constant K/H.
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Addition
FNC(20) 16 bits: ADD & ADD(P) - - - === = === === === = - 7 Steps | | | | J1n | J2n-- |
D | ADD | P |32 bits: (D)ADD &(D)ADD(P) - - - - - -------- 13 Steps
Operands: | [S1.][S2.] |
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D [ vz ]
| [D.] |

Flag: M8020, M8021, M8022
X0 [S1] [S2.] [D.]
’—H—{ ADD | D10 | D12 | D14 |
(D10) + (D12) > (D14)
¢ The data contained within the source devices [S1.], [S2.] is added and the result stored to specified destination
devices [D.].
+ All calculations are algebraically processed, i.e. 5+(-8) = -3.
+ If the result of a calculation is “0”, then zero flag M8020 ON.
+ If the result exceeds 32,767 (16 bit limit) or 3,147,483,647 (32 bit operation), the carry flag M8022 ON.
+ If the result exceeds -32,767 (16 bit limit) or -2,147,483,647 (32 bit limit), the borrow flag M8021 ON.

Subtraction
FNC(21) 16 bits: SUB & SUB(P) - == == ===~ ---------- 7 Steps | | | | J1n | J2n-- |
D | SUB | P |32 bits: (D)SUB &D)SUB(P) - - - - ---------- 13 Steps
Operands: [S1.][S2.]
KH. | Knx [knY [KnM [ kns | T | ¢ | D | vz
| [D.] |
Flag: M8020, M8021, M8022
X0 [S1.] [S2.] [D.]
—— suB | Do | D12 | D14 |

(D10) - (D12) > (D14)
+ Content of [S1.] subtract content of [S2.], and the result stored to specified destination devices [D.].
¢ All calculations are algebraically processed, i.e. 5- 8 =-3.
+ The MSB of devices is sign (0:Positive, 1:Negative).

Zero Flag Zero Flag Zero Flag
VTN WY Y

-2,-1,0-32,768 <— -1, 0, 1—> 32,767,0,1,2

Borrow Flag Carry Flag
Zero Flag Zero Flag

v VIV NN Y

-2,-1,0-2,147,483,648 <— -1, 0, 1 ——> 2,147,483,647,0,1,2
N N NN NAA
Borrow Flag Zero Flag Carry Flag



5. Applied Instructions

Multiplication
FNC(22) 16 bits: MUL & MUL(P) - = = == === ===~ = ==~~~ 7 Steps | | J1n | J2n-- |
D | MUL | P |32 bits: (D)MUL &D)MUL(P) - - - - --------- 13 Steps
Operands: | [S1.][s2.] |
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D [ vz ]
| [D.] |
X0 [S1.] [S2.] [D.]
— wmuL | b0 | D12 | D14 |
16 bit: (D10) X (D12) > (D15, D14)
X0 [S1.] [S2.] [D.]
—— bmuL | b0 | D12 D14 |
32 bit: (D11,D10) X (D13,D12) > (D17,D16,D15,D14)

¢ The primary source [S1.] is multiplied by the secondary source [S2.]. The result is stored to destination [D.].

Division
FNC(23) 16 bits: DIV & DIV(P) = = === == === === == ===~ 7 Steps | | J1n | Jon-- |
D | DIV | P |[32bits: (D)DIV& (D)DIV(P) - - - === --------- 13 Steps
Operands: [S1.][S2.]
KH. [ KnX [ knY [knM [kns | T [ ¢ | D | vz
| D |
X0 [S1.] [S2.] D]
—— bv | b | b2 | D14 |
Dividend  divisor guotient remainder
(D10) + (D12) > (D14)..... (D15)
16 bits 16 bits 16 bits 16 bits
X0 [S1.] [S2.] D]
—— bbv | b | p12 | D14 |
Dividend divisor quotient remainder

(D11,D10) + (D13,D12) > (D15,D14).......(D17,D16)

32 bits 32 bits 32 bits

32 bits

¢ The primary source [S1.] is divided by the secondary source [S2.]. The result is stored to destination [D.].

+ If value of source device [S2.] is “0” (zero), then an operation error is executed. Error code 6706 and error step

number stored to D8069, the program operation is cancelled.

¢ V1.17 edition : If value of source device [S2.] is “0” (zero), then will not execute and directly jump to next

instruction.
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Increment
FNC(24) 16 bits: INC & INC(P) = == === === ======-=-~- 3 Steps | | | | J1n | J2n-- |
D | INC | P |[32bits: (D)INC & (D)INC(P) - - ------------- 5 Steps
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D [ vz ]
Operands: | [D.] |

D]

X0
—— INc | Do |

(DO) + 1 ° (DO)

+ On every execution of the instruction, the device specified as the destination [D.] and its current value increased 1.

+ In 16 bit operation, when +32,767 is reached, the next execution will write a value of -32,768 to destination
device.

+ In 32 bit operation, when +2,147,483,647 is reached, the next execution will write -2,147,483,648 to destination
device.

¢ The carry, zero and borrow flag are unaffected in the operation.

Decrement
FNC(25) 16 bits: DEC & DEC(P) - - - -~ =-=---------- 3 Steps | | | | Jin | Jon-- |
D | DEC | P |32 bits: (D)DEC & (D)DEC(P) - == - ---------- 5 Steps
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz ]
Operands: | [D.] |

D]

X0
—— DEC | DO |

(DO) - 1 > (DO)

+ On every execution of the instruction, the device specified as the destination [D.] and its current value decreased 1.

+ In 16 bit operation, when -32,768 is reached, the next execution will write a value of +32,767 to destination
device.

¢ In 32 bit operation, when -2,147,483,648 is reached, the next execution will write +2,147,483,647 to destination
device.

¢ The carry, zero and borrow flag are unaffected in the operation.
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Logical AND
FNC(26) 16 bits: WAND & WAND(P) - = = === ===~ ==~ - - - 7 Steps | | J1n | J2n-- |
D | WAND | P |32 bits: (D)WAND &[D)WAND(P) - - - - - - - - - - 13 Steps
Logical OR
FNC(27) 16 bits: WOR & WOR(P) - - - === === === = -~ — - - 7 Steps | | J1n | J2n-- |
D | WoR | P |[32bits: (D)WOR & (D)WOR(P) - - - - - - ----- - - 13 Steps
Logical XOR
FNC(28) 16 bits: WXOR & WXOR(P) - - = = === === ===~ - - 7 Steps | | J1n | J2n-- |
D | WXOR | P |[32 bits: (D)WXOR &(D)WXOR(P) - - - - - - - 13 Steps
Operands: | [S1.][s2.] |
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz ]
| [D.] |

[S1.] [S2.] [D.]

X0
}—H—{ WAND | D10 | D12 | D14 |

(D10) A (D12) = (D14),1A1=1,1A 0=0, 0A1=0,

X0 [S1] [S2.] [D.]
—F—— worR | D10 | D12 | D14 |

(D10) V (D12) & (D14), 1V1=1, 1V 0=1, 0V1=1,

X0 [S1] [S2.] [D.]
—{— wxor | D10 | D12 | D14 |

(D10) V (D12) &(D14),1V1=0,1V 0=1,0V1=1,0V 0=0.
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Negation
FNC(29) 16 bits: NEG & NEG(P) == === ==-=-======--~ 3 Steps | | | | J1n | J2n-- |
D | NEG | P |[32bits: (D)NEG & (D)NEG(P) - - - ----------- 5 Steps
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D [ vz ]
Operands: | [D.] |
X0 [D.]
—— NEG | D10 |
/(D10)+1->(D10)

¢ When X0 ON, the selected device [D.] is inverted. ( “1"="0",“0"—>"1")
+ When this is complete, a further binary 1 is added to the bit pattern. The result is become a negative number or a
negative number will become a positive.

< Example >> Absolute Value of Negative
M8000

——— BON | D10 | MO K15
MO
—— NEGP | D10 |

<< Note of Negation >>

(D 10)=2
[0]oJojojofofofofofojofofofo]1]0]
(D 10)=1
[o]oJofofofoofofofofofofoofo]1]
(D 10)=0
[o]oJofofofoofofofofofofoof0]0]

(D 10)= -1 (D 10)+1=1
[1]efefafafafafafafafafaf1[a]2]1]>[0]0f0fo0]ofofo]ofofoofo[0f0f0O1]
(D 10)= -2 (D 10)+1=2

[afafafafafafafafafafafafafafa]ol>[o]ofojofoofofofofofofofofof1]0]

(D 10)= -32,765 (D 10)+1= 32,765

[1]ofoofofofofofofofofoofoft]1]>[ofafafafafaafafaf1]a]1[a]1][0]1]
(D 10)= -32,766 (D 10)+1= 32,766
[1]ofoJofofofofofofofofofofot]of-[of2f1fafafa[afafa]1]2]1[2]1][1]0]
(D 10)= -32,767 (D 10)+1= 32,767
[1]oJofoJofofofofojofofofofojof1r|»[ofsfafafafafafafafafafefafa]a]]
(D 10)= -32,768 (D 10)+1= -32,768

[1]ofofofofofofojofojofofofojofol»[1]o[ofojofojofofofofofofofo]0]O]




5. Applied Instructions

Rotation Right

FNC(30) 16 bits: ROR & ROR(P) = = = === === ========~- 5 Steps | | | | J1n | J2n-- |
D | ROR | P |32 bits: (D)ROR & (D)ROR(P) - - - - =---------- 9 Steps
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D [ vz ]
Operands: |« n | | D] |
16bit:n< 16
32bit : n < 32
Flag: M8022
X0 [D.] [n.]
——RORP| DO | K4 |
MSB DO LSB
1]afaf2f1]afaf1]ofofofojofof[oO0]O]
A
“vaozz |«
MSB N2 After 1 rotation N2 LSB
(oJofofJofafafafafafafaf1]ofofofo0]
M8022=0

+ After rotation right, the LSB of specified devices is shifted into carry flag M8022.

Rotation Left

FNC(31) 16 bits: ROL & ROL(P) = === === ==========~- 5 Steps | | | | Jin | J2n-- |
D | ROL | P |[32bits: (D)ROL & (D)ROL(P) - - - - ---------- 9 Steps

| KH. [ Knx [ KnY [KnM [ Kns | T | ¢ | D | vz |

Operands: |[<- n—>| | D] |
16bit: n <16
32bit: n <32
Flag:
X0 [D.] [n]
I ROLP | DO | K4 |
MSB DO LSB
\1\1\1|1\1\1\1|1\0\0\0|0\0\0\0|2\
—>[ mg022 |
MSB % After 1 rotation % LSB
(1]1f1]1fofofofojofofofof1[1][1]1]
M8022=1

+ After rotation left, the MSB of specified devices is shifted into carry flag M8022.



5. Applied Instructions

Rotation Right with Carry

FNC(32) 16 bits: RCR & RCR(P) = === ==-=-====----~ 5 Steps | | J1n | J2n-- |
D | RCR | P |32 bits: (D)RCR & (D)RCR(P) - - - ------------ 9 Steps
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D [ vz ]
Operands: |< n | | D] |
16bit:n< 16
32bit : n < 32
Flag:
X0 [D.] [n.]
——RCRP| DO | K4 |
MSB DO LSB
(tf1f1fz]2jajaf1fofofofofofo]o0]oO]
T M8022
When M8022 = 1, after one rotation then M8022 = 0 ﬂ
MSB LSB
lofojofzfzfajafafrf1f[1][1][ofo0]0]O]
Rotation Left with Carry
FNC(33) 16 bits: RCL & RCL(P) - - = = = === === === ==~ - 5 Steps ] | J1n | J2n- |
D | RCL | P |32 bits: (D)RCL & (D)RCL(P) - - -~ - ---------- 9 Steps

| KH. [ Knx [ KnY [KnM [ Kns | T | ¢ | D | vz |

Operands: [« n —| | D] |
16bit:n< 16
32hit: n< 32
Flag:
X0 [D.] [n.]
F—— RCLP | DO | k4 |
MSB DO LSB
(121 faf1f2]af[1]ofofofofofofo]oO]
M8022
When M8022 = 0, after one rotation then M8022 = 1 ﬂ
MSB LSB

(1]1faf1foJofojofojofoJofoJrfa]1]




5. Applied Instructions

Shift Right
FNC(34) 16 bits: SFTR & SFTR(P) - == == == ===~ ------ 9 steps | | | J1n | J2n-- |
| SFTR | P
Shift Left
FNC(35) 16 bits: SFTL & SFTL(P) === --------------- 9 steps || | Jin | J2n-- |
| sFTL | P
Operands: [S.]
| KH. | X Y | M | s
|e n 9| n2 <nl <256 [D.]
Flag:
X10 [S] D] nl n2

}—H—{SFTRP‘ xo | Mo | k6 | K1 |

N2 << BIT SHIFT RIGHT >>
‘15 ‘14 ‘13| 12‘ 11 ‘10‘ M9| MS‘ M7‘ MG‘ M5| M4‘ M3‘ MZ‘ M1| MO‘

N A NANANA AANANANA AANANANA AANANA
X10 [S.] [D.] nl n2

’—H—{SFTLP\ x0O | Mo | ke | K1 |

<< BIT SHIFT LEFT >> N2
‘15 ‘14‘ 13‘ 12‘ 11‘ 10‘ MQ‘ MS‘ M7‘ MG‘ MS‘ M4‘ M3‘ MZ‘ Ml‘ MO‘
NN AN TN TN NN TN TN AN NN N AN A

Example 1/0O Test: Wiring X10 «Y10 ... X17 ©Y17
M8002

——— seT | v17 |

M8013 T10

—F—#— sFTRP | x10 | vo | k8 | K1 |

X10 X11 X12  X13 X14 X15 X16 X17

I T

K5

T10

ol




5. Applied Instructions

Word Shift Right

FNC(36) 16 bits: WSFR & WSFR(P) - = = === == ===~~~ -~ - 9 steps | | | | J1n | J2n-- |
| WSFR | P
Word Shift Left
FNC(37) 16 bits: WSFL & WSFL(P) - = === === === === - - 9 steps | | | | Jin | J2n-- |
| wsFL | P
Operands: | [S.] |
KH. [ KnX [ KnY [knM [Kns [ T | ¢ | D | vz |
<n-> | [D.]
n2 <nl <256
Flag:
X10 [S.] [D.] nl n2
’—H—{ WSFRP| Do | D10 | K10 K1
N << WORD SHIFT RIGHT >> n2 =<nl =< 255

| p19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 |
SN A N A N A N AN AN AN AN A A
X10 [S.] [D.] nl n2

’—H—{WSFLP‘ po | b0 | Ko | K1 |

<< WORD SHIFT LEFT >> n2 =< nl =< 255 v
| p19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 |
N N N N N N N N N




5. Applied Instructions

Shift Register Write

FNC(38) 16 bits: SFWR & SFWR(P) -~ ===~ == === =~~~ - 7 Steps | | | | J1n | J2n-- |
| SFWR | P
Operands: | [S.] |
KH. [ KnX [ KnY [knM [kns [ T | ¢ | D | vz ]
<n-> [D.] |
2<n<256
Flag:
X10 [S.] [D.] n
}—H—{SFWRP‘ po | b1 | Ko |
Source n = 10 points pointer
D10 [ Do [p8 [D7 [D6 [D5 [D4 [D3 [D2 [D1 |
A® A1 O

¢ When X10 OFF - ON, content of DO stored into D2 and D1="1". When next rising pulse, content of DO stored
into D3 and D1="2", the position of insertion into the stack is automatically calculated by controller.

+ If content of [D.] exceeds the value “n-1" (n is length of the FIFO stack), then insertion into the FIFO stack is
stopped. The carry flag M8022 is turned ON.

+ Before starting to use a FIFO stack, ensure that contents of the head address register [D.] are equal to “0".

Shift Register Read

FNC(39) 16 bits: SFRD &SFRD(P) - - - == === --------- 7 Steps | | ] | J1n | J2n- |
| SFRD | P
Operands: | [S.] |
| KH. [ KnX [ KnY [knM [ kns | T | ¢ | D | vz |
[<n-—> | [D.] |
2<n<256
Flag:

X10 [S] [D.] n
}—H—{ SFROP | D1 | D20 | K10 |

pointer
D10 Do | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | | D20 |
| »

+ When X10 OFF - ON, content of D2 stored into D20 and content of D1 decreased 1 (D1=D1-1).
+ When contents of source device [S.] are equal to “0”, i.e. the FIFO stack is empty, zero flag M8020 is turned on.
¢ This instruction will always read the source data from the register [S.]+1.



5. Applied Instructions

Zone Reset
FNC(40) 16 bits: ZRST(P) == === === =============~~- 5 steps | | | | J1n | J2n-- |
| zZrRsT | P
Operands: |«— [D1]D2] —>
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D [ vz ]
Operands: |«— [D1][D2] —>|
x [y [wm]s |
Flag:
X0 [D1] [D2]

F— zrsT | so | s99 |

| ZzRsT | c235 | cos5 |

¢ The range of specified devices are reset, for data devices, the current value is set to “0”, and for bit elements, the
bit status are turned OFF.

¢ The specified device range cannot contain mixed devices types, i.e. if CO0 specified as the first destination
devices [D1.], then cannot paired with T99 as the second devices.

¢ If [D1.] is bigger than (>) [D2.], then only [D1.] is reset.

Decode
FNC(41) 16 bits: DECO(P) ~ = = = = === === =memmm e e n - 7 steps | | | | J1n | J2n-- |
| DECO | P
Operands: [S.]
X | Y| m | s |kH| T | c | Db |wVvz

X10 [S] [
}—H—{ DECO | x000 | M0 | K3 |

X002 X001 X000
o1 [ 1]

421\¢

(0JoJoJo]1fofo[fo]
M17 M16 M15 M14 M13 M12 M1l M10

+ If the specified device [D.]is T, C or D, then n < 4.
¢ If the sources all are “0”, then M10 set to “1".



5. Applied Instructions

Encode
FNC(42) 16 bits: ENCO(P) == === === === ===~~~ 7 steps | | | | J1n | J2n-- |
|EncO | P
Operands: |<— [S.] ——— «— [S] —
X | Y | Mm] s |kH|] T ] c ]| b ]|wvz
7l [D.] —
n=1-8
Flag:
X10 [S] D] [n.]
}—H—{ ENcO | M0 | Do | K3 |
M17 M16  M15 M14 M13 M2 Ml M10
o | o | o | o | 1 | o | o | o
7 6 5 4 3 2 1 0
v
(0JofoJoJofoJofofofoJofoJofo]1]1
MSB D10 LSB

+ If the specified device [S.]is T, C or D, thenn < 4,
+ The number of active (ON) bits within the source device [S.] is more than one, only the lowest bit “1” is effective.
+ If bits of source device [S.] all are “0”, then error occurred.

Sum
FNC(43) 16 Dits: SUM(P) = = = = = = === == mm e e e e e 5 steps | | ] | J1n | J2n- |

D | suM | P |[32bits: (D)SUM(P) - - - - - == === - - 9 steps
Operands: | [s] |
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D [ vz |
| [D.] |

Flag:

X00 [S.] [D.]

—— sum | po | D2 |

(ofsfofsjojajofafofsfofafofaja]n]

D 0
l 8 4 2 1
loJoJofoJofJoJoJofoJofofoJ1[o]o[1]
D 2

+ The number of active (ON) bits within the source device [S.], i.e. bits which have a value of “1” are counted. The
count is stored in the destination device [D.].
+ If there is no bit as 0, then zero flag M8020 ON.



5. Applied Instructions

Bit On Check
FNC(44) 16 bits: BON(P) - - = === === == o= mmeme oo mm e 7 steps | | | | J1n | J2n-- |
D | BON | P |[32bits: (D)BON(P) - - === -----=----=------ 13 steps
Operands: | [S.] |
KH. [ KnX [ KnY [knM [Kkns [ T | ¢ | D [ vz ]
< —>|[n.]=0~150r 0~31
Operands: | [D.] |
[ x [y [m]s |
Flag:
X10 [S] [D.] ]

—— BoN | D10 [ MO | K15 |

(ofafofafofafofafofsfofsjofa]of1]
Bit15,D10=0, then MO = OFF. LSB

(tJofsfofsfofsfofsfofafoJafofa]o]

Bit15,D10=1, then MO = ON LSB
Mean
FNC(45) 16 bits: MEAN(P) - - == === == === === === 7 steps | | ] | J1n | J2n- |
| MEAN | P
Operands: [S.] |
| KH. [ KnX [ KnY [KnM [Kns | T | ¢ | D [ vz |
Operands: |[< n = | [D.] |
[n]=1-64
Flag:
X10 [S] D] [n]

—— MEAN | Do | D10 | K3 |

¢ [(DO) + (D1) + (D2)]/3 = (D10)




5. Applied Instructions

Annunciator Set

FNC(46) 16 bits: ANS - - - = == o= mem oo ea oo 7 steps | |

| ANS |
Reserved

Annunciator Reset

FNC(47) 16 bits: ANR(P) - = == === == === = --=---oo - 1steps | | | | | |
| ANR |
Reserved
Square Root
FNC(48) 16 bits: SQR(P) - = === = === == mee e meao- 5 steps | | | | | 32n-- |
D | SQR | P |[32bits: (D)SQR(P) - == -------------=----- 9 steps
Operands: |[<—>| [S.] [S] |[«<—
KH. [ KnX [ KnY [knM [Kkns [ T | ¢ | D | vz ]
Operands: D] |[«—>|
Flag: M8020, M8021, M8022
X000 [S] [D.]
—— sor | b0 [ p12 | Vpiosp12

¢ [S.] must be positive. When it is negative, error flag M8067 ON, and stop executing.

+ When the result with decimal fraction, don’t care it; but borrow flag M8021 will ON.
+ When result is 0, zero flag M8020 will ON.



5. Applied Instructions

Float
FNC(49) 16 bits: FLT(P) - = == === === == mmmmemm e e e 5 steps | | | | | 32n-- |
D | FLT | P |[32bits: (D)FLT(P) - --------oommmme oo 9 steps
Operands: [S]|[«<—
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz ]
Operands: [D.] |[«<—>]

Flag: M8020, M8021, M8022
¢ FLT Instruction is converted command between BIN integer and binary floating data. Because constant K, H will
automatically convert when floating data operate, then not fit this instruction

X000 [S] [D.]
}—{ —— FT | D100 | D12 | (D10) - (D13-D12)
BIN integer  binary floating data
X000
| FT | D10 | D12 | (D11:.D10) — (D12)
M8000 binary floating data BIN integer
Decimal fraction don’t care
X000
—{}—— DFT | D10 | D12 | (D11-D10) - (D13-D12)
BIN integer binary floating data
X000
— DFLT | D10 | D12 | (D11-D10) — (DI13-D12)
M8000 binary floating data BIN integer

+ When M8023 = ON, execute binary floating data — BIN integer -
When M8023 = OFF, then execute BIN integer — binary floating data.

+ Binary floating data — BIN integer, the operating result is decimal fraction, don't care it, but M8021 / M8022
will ON; when result is 0, M8020 will ON

Decimal fraction don'’t care



5. Applied Instructions

Output & Input Refresh

FNC(50) 16 bits: REF(P) - = = = = == == === mmemmmmmee e - 5steps | | | | J1n | J2n-- |
| REF | P
Operands:
KH. [ KnX [ KnY [knM [ Kkns [ T | ¢ | D | vz ]
<n->
Operands:

X | vy | m [ s |
«<—[D.]—

[D.] should always be a multiple of 10, i.e. 00,10..

[n.] should always be a multiple of 8, i.e. 8,16,24..

¢ PLC input all refresh before program STEP 0 execute; output is executed after END or FEND instruction. It is not
changed in performing process. If it needs immediately input data or output performing result in the performing
process, then have to use output & input refresh instruction.

<< Input Fresh >> only X10 — X17 to be flashed
X00 [D.] [n]

— REF | x10 | k8 |

<< Output Fresh >> refresh Y00-Y07, Y10-Y17, Y20-Y27.
X01 D] [n.]

—— REF | Yoo | K24 |

¢ In interruption program, FNC(50) REF command can not be used.

Refresh and Filter Adjustment

FNC(51) 16 bits: REFF(P) « = - = == === == emcmmmeeaoo s 3 steps | | | | Jin | Jon-- |

| REFF | P

Operand: [n.] =0 - 60
X10

—— REFF | K20

+ To avoid noise interference, PLC input relay all designed with hardware RC filter to adjust software filter time.
¢ This instruction only change X00-X07 software filter time, i.e., content of D8020. If it has to change other input
point filter time, please use MOV instruction.




5. Applied Instructions

Matrix
FNC(52) 16 bits: MTR = = = = === === mmm e e o mmeee oo 9 Steps | | | | J1n | J2n-- |
| MTR |
Operands:
KH. [ KnX [ KnY [knM [ Kkns [ T | ¢ | D | vz ]
<n-—>

Operands |[<{S.}>|<[D1.]>
X | vy | m [ s |
[<— [D2.] —|
Operand: (S.): X00, X10, X20, X30------- X160, X170.
(D1.): Y00, Y10, Y20,Y30------ Y160, Y170.
(D2)):Y, M, S multiple of 10, i.e. 00, 10, 20 etc.
(n.): K, H.n=2 ~8.
M8000 [S] [D1] [D2] [n]

MTR | x10 | vi0 | mM20 | K3 |
M8029

F—>

+ MTR instruction allows 8 consecutive input devices [S.] to be used multiple (n) times. The result was stored in (D2.).
(S.): Head address of the input devices. (n.): row numbers.
(D1.): Head address of the output trigger devices.
(D2.): Head address of the matrix table.
+ After completion of full reading of the matrix, the complete flag M8029 to be turned ON. This flag will be
automatically reset when this instruction is executed.

¢ This instruction can be used once, and only the transistor module can be selected.

we o sl el ol sl el gl ml
B N N S

g0 2Ic g0 8IS BC 815 B &S
N R N

215 810 Bl 815 85 815 80 &S

B O T o

r-fcomx | x10 | xu | xi2 | x13 | x4 | x5 | xw6 | x17 }--

| viz | A

55
[ comy [ vio [ vu | viz via | vis | vie [ viz |-/
L I L L
C 4
[d
M8000

ROW1 X10 ~X17 STATUS ->  M20 ~ M27
vio [@] [ ]
ROW2 X10 ~X17 STATUS -->  M30 ~ M37
w 9] ol
ROW3 X10~X17 STATUS -> M40 ~M47

Y12 [o] [

5-30



5. Applied Instructions

Set by High Speed Counter

FNC(53) | | | J1n | J2n-- |
D | HSCS | 32 Dits: HSCS - - = = = === mmmmmm oo e 13 Steps
Operands:| [S1.] |
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz ]
|<—>|[S2.]: C235~C255
Operands:
X Y M S
|% [D.] %| When [D.], can use Index to assign 1010~I060 to interrupt.
Flag:
M8000
— K2, 147, 483, 647 + When use FNC53, operate external output action
[S1] [S2] [D] by interrupt. When current value of C253 changed
DHSCS | K100 | €253 | Y000 |  from 99 to 100 and from 101 to 100, YOOO will be set.
When current value of C253 is changed from 199 to
DHSCR | K200 | C253 | Y000 | 200 and from 201 to 200, YOOO OFF.

¢ This command is specialized instruction of 32 bits, please input D HSCS command.
¢ Only can use FNC53, FNC54, FNC55 once.

+ Therefore, when current value of High
Speed Counter which is assigned by

M8000
— K2, 147, 483, 647 ¢[D.Jof DHSCScanassignl0O[ ]0=
[S1] [S2.] [D.] (LJ=1~6)([_]=1~6 can not be reuse.)
DHSCS | K100 | c253 | 1010 |

FEND [S2.] is as same as the value which is
assigned by [S1.], interrupt main
1010 4{ Interrupt program ‘ program and jump to execute 10 [ ] 0

interrupt program immediately.

i

IRET
+When Special auxiliary relay M8059

END ON, 1010~1060 interrupt are all
prohibited.




5. Applied Instructions

Reset by High Speed Counter

FNC(54) | | | J1n | J2n-- |
D | HSCR | 32 Dits: HSCR = = === = === === mmmmmmm e oo - 13 Steps
Operands:| [S1.] |
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz ]
|<—>|[S2.]: C235~C255
Operands:
X Y M S
|% [D.] %| Can assign [D.] and [S2.] are the same High Speed Counter.
Flag:
M8000
K300
[S1] [S2] D] + When current value of C253 is 400, C253 will be
D HSCR ‘ K400 ‘ C253 ‘ C253 | cleared immediately..CurrentvaluewiII become 0,
and output contact will not act.
400

Current value

of C253

¢ This command is specialized instruction of 32 bits, so have to use D HSCR.

Zone Compare For High Speed Counter

FNC(55) | | | | |

D | HSZ | 32 Dits: HSZ- - = === === == oo memm e o 17 Steps
Operands:| [S1.][S2.] |

| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz ]

|«—>|[S.]:C235~C255

Operands:

L x vy [ m][s |

|«<— [D] —

Flag:
M8000

K2, 147, 483, 647
[S1]  [S2]  [S] [D.]
DHSz | K1000 | k2000 | c251 | YooO |

<Compare action of input>

K1000>C251 current value Y000 ON
K1000=C251 current value <K2000 Y001 ON
K2000<C251 current value Y002 ON

+ This command is specialized instruction of 32 bits, so have to use D HSZ.
¢ Content of [S1.] and [S2.] is according to [S1.] = [S2.].
+ When use FNC55, operate external output by Interrupt. Output will act without effect by scan-cycle.



5. Applied Instructions

Speed Detect

FNC(56)

16 bits: SPD

| | J1n | J2n-- |

| sPD |

Operands: (S1.): X000~X005. When C251 is used, X02 and X03 can not be used.

Operands: | [S2.]
| KH. [ KnX [ KnY [KnM [Kns | T | ¢ | D [ vz |
Flag:M8029
[S1] [S2.] [D.]
}—H—{ sPD | x00 | k10 | Doo |

¢ The input pulse assigned by [S1.], and the [S2.] assign measurement time, the result will be stored at [D.].

¢ This will automatic occupy 3 word devices from the head address of [D.]. (D00~D02)

¢ This example DO1 count up the pulse number of X00 (OFF->ON), and put the result into DOO at 100msec after.

Then reset DO1to “0” and start counting again.
+ D02 is used to measurement remainder time.

¢ The counting pulse amount of the assign time can’'t be more than 65535
¢ Following formula can calculated RPM
RPM : N =(D00Xx60) X 1000/n X t

n: (pulse/revolution), t: (measurement time).

¢ The pulse frequency of (X00-X05) is same with HSC.
+ If input relay (X00-X05) is assigned by the SPD, they can’t be used to other purpose or interrupt input point.

¢ If pulse output assign YOO, then X00 can't be used; if assign Y01, then X01 can'’t be used.

¢ V1.45 or more, add complete flag M8029, easily reach many data of continuous measurement, then count an

average value.

(i) measure frequency mode

X10

X00

DO1 : current value.‘,l'r'I

7

DOO : measuiemen

| 100ms

o | 3

100ms |

D02 : remainder time

(i) measure pulse width mode
+ The content of [S2.]="0" only one pulse width then can measurement speed N pps(pulse/second) -
+ This example speed N store at D01,D00 -

value

Uy
7



5. Applied Instructions

Pulse Output

FNC(57) | | | J1n | J2n-- |
D | PLSY | 32 Dits: (D)PLSY- === === === mmmmmm e o 13 steps
Operands: [S1.]
KH. [ Knx [ kny [knM [kns | T [ ¢ | D | vz
[D.]: YOO — Y03 |<[S2.]5|
Flag: M8029
X10 ‘ [S1)] ‘ [S2.] ‘ [D.] ‘ | number of pulse ( D1000) |
—— DPLSY | K1000 D00 Y00
Speed Position @,:}Ial_l_l_l_l_l_l_l_
Z

¢ This instruction is pulse output without slope.

¢ [D.] assign pulse output point
[S1.] assign output frequency (10~200,000Hz).
[S2.] it will occupy continuous 100 words from assigned [S2.]. In this example, it occupies D1000~D1099.
[S2.]+1, [S2.]+0 : number of output pulses [S2.]+3, [S2.]+2 : system reserved
[S2.]+5, [S2.]+4 : start address [S2.]+7, [S2.]+6 : absolute address(for monitor)
[S2.]+9, [S2.]+8 : increment address(for monitor)

+ DPLSY is used to output a consecutive pulse. 32 bits range: 1 ~ 2,147,483,647 pulses.

¢ If [S2.]+1, [S2.]+0 are assigned to “0”, it will continue to generate pulse.

¢ It is fixed to 32 bits operation. If it is assigned to 16 bits operation, then error 6509 will be occurred.

¢ The pulse duty cycle is 50% ON 50% OFF.

+ Value of [S2.]+1, [S2.]+0 can be changed during execution, but the new will not be effective until current
operation has been completed, and complete flag M8029 set to ON .

¢ This instruction can be used once, and only the transistor module can be selected.

Pulse Width Modulation

FNC(58) 16 bits: PWM = = = = == == oo omem oo 7 steps| | | | Jin | J2n-|
| PwM |
Operands:| [S1.][S2.] |
| KH. [ KnX [ KnY [KnM [ Kkns | T | ¢ | D | vz ]
[D.] : YOO - YO7
Flag: None
X10 [S1] [S2.] [D]
—— PwMm | D10 | D12 | Yoo |
Skt
w1
<= |

¢ [S1.]: ON duty width (t). YOO - YO1 range (0 - 32,767) x 0.01ms; Y02 - YO7 range: (0 - 32,767 msec)
¢ [S2.]: (T). YOO - YO1 range (0 - 32,767) x 0.01ms ; YO2 - YO7 range: (0 - 32,767 msec)

¢ [D.]: Output point (Y). (by interrupt handing)

¢ If value of [S1.] is more than value of [S2.], then error occurred.

¢ This instruction is applicable for transistor module.



5. Applied Instructions

PULSE OUTPUT WITH SLOPE

FNC(59) | | | Jin | J2n- |
D | PLSR | 32 its: (D)PLSR- = = === === == === mmmm e oo - - 17 steps
Operands: [S1.]
KH. | knx | kny [kam [kns | T [ ¢ | D | vz
[D.]: YOO - Y03 |<—>| [S2]][S3]
Flag: M8029
X10 [S1] [S2] [S3]  [DJ]

—— DbPLSR| Doo | Do2 | D1000 | YOO |

¢ [D.] assign pulse output point. Assign to YO4=pseudo axis (no real pulse output)
[S1.] assign output frequency.(10 ~ 200,000pps)

[S2.] assign number of output pulse. It will occupy continuous 8 words start from assigned [S2.]. In this example,

it occupies D02~D09

[S3.] It will occupy continuous 100 words start from assigned [S3.]. In this example, it occupies D1000~D1099.

[S3.]+0 : motion mode: command value 0~99 as well as GO0~G99

Command value Content
00 Single position motion
01 Linear interpolation (J2nB only) n=2,4
02 Circular interpolation CW (J2nB only) n=2,4
03 Circular interpolation CCW (J2nB only) n=2,4
06 Ratio command(electronic gear must be fraction. numerator< denominator)
28 Zero Return

[S3.]+1 : motion direction control point: YO2~YQ7

o7 | 06 [ 05 | e | 03 [ 52 ] o2 | o0 |

Assign motion direction output point (Y)

System reserved

[S3.]+2 : parameter setting

[ 57 | b6 | b5 | ba | b3 | b2 | b1 ] o |

0: increment address control 1:absolute address control

Without slope stop flag (moving is effective)

NoTargetFlag(G00,G06) Continuous moving flag(G01,G02,G03)

Without slope Run Flag

Change status of direction control point =0:ON up count, OFF down count;
=1:0N down count, OFF up count (Ratio command mode is ineffective)

System reserved

‘b15|b14‘b13‘b12|b11‘b10‘b9‘

o

8

Mark sensor application (write real time pulse address to [S3.]+40

System reserved

System reserved

System reserved

100: Follow signal of pseudo axis pulse
101 ---111: system reserved

000:Follow signal of X0,X1 AB phase 001:Follow signal of X3,X4 AB phase
010:Follow signal of X2,X5 AB phase 011:Follow signal of X6,X7 AB phase

It is fixed as 1. Ratio command mode




5. Applied Instructions

[S3.]+3 : system reserved

[S3.]+5, [S3.]+4 : start address(for monitor) [S3.]+7, [S3.]+6 : absolute address(for monitor)
[S3.]+9, [S3.]+8 : increment address(for monitor)  [S3.]+11, [S3.]+10 : the rest of pulses(for monitor)
[S3.]+13, [S3.]+12 : target address(for monitor) [S3.]+15, [S3.]+14 : current speed(for monitor)

[S3.]+17, [S3.]+16 : maximum speed [S3.]+19, [S3.]+18 : system reserved
[S3.]+20 : bias speed(pps) [S3.]+21 : system reserved
[S3.]+22 : acceleration time(ms) [S3.]+23 : deceleration time (ms)

[S3.]+24 : DOG point signal
Co7 | o6 [ 5 | o4 | 03 | o2 | o2 | 0]

DOG point signal X0~X7(can not be repeated to zero point)

System reserved

Zero point sighal X0~X7( can not be repeated to DOG point)

‘b15|b14‘b13‘b12|b11‘b10‘b9‘b8|

DOG point  0: rising edge effective 1: falling edge effective

Zero point  0: rising edge effective 1: falling edge effective

Zero return direction 0: reverse 1: forward

Action status of DOG switch 0:ON action 1:0FF action

[S$3.]+25 : zero-point signal setting value. If there is not zero-point signal (for stepping motor) when it turns to
zero-point, then user would set number of search zero-point as “0”.

[S3.]+26 : zero-point signal count value (for monitor)

[S3.]+27 : system reserved

[S3.]+28 : electronic gear(numerator)

[S3.]+29 : electronic gear(denominator)

[S3.]+30 : system reserved

[S3.]+32 : system reserved

[S3.]+41, [S3.]+40 : PLSR-G00 mark sensor real time address bulffer.
[S3.]+41, [S3.]+40 : PLSV number of output pulses. If value is 0, it is as without target operation.

¢ MultiAxis moving : drive on the pseudo axis first, set the other axis to GO6 ratio follow mode and assign to signal
of pseudo axis pulse.

+ When this instruction is used, increment distance or absolute address has to be converted to pulses, then stored
to [S2.].

+ When pulse output, X10 OFF, pulse is stopped outputting according to setting status of stop flag [S3]+2,b1.

¢ The pulse duty cycle is 50% ON, 50% OFF

+ During G06 with slope with target instruction is under operation, it is ineffective to change content of [S2.]

¢ This instruction for YOO or YO1 only can be used once (total twice), and has to select transistor output type.

¢ ltis fixed to 32 bits operation. If user assigns 16 bits operation mode, then error 6509 will be occurred.

+ There is only one kind of pulse output type in this instruction (Negative Logic Type, Pulse & Sign) can be

controlled step or servo motor.

Pulse:: :: :f :: :: :: sign




5. Applied Instructions

® Command value 00 [GO0OQ] Single position

P10

P11

M8002

M500

| ZRST | D1000 | D1099 |

| DPLSR | D0 | D2 | D1000 YO

M8000
||

1 | RST | Ms00 |

- RST | M8029 |

| DMOV | K10,000 | DO | Output frequency (speed)

—{ DMOV ‘ K10,000 ‘ D2 ‘ Number of output pulses (position)

—— Mov | ko | D1000 | Motion mode
—{ MOV ‘ H2 ‘ D1001 ‘ Direction control point Y2
I MOV ‘ HO ‘ D1002 ‘ Parameter setting

—— DMOV |K100,000| D1016 | Maximum speed

| MOV | K100 | D1020 | Bias speed
| Mov | K10 | D1022 | Acceleration time (ms)
— MoV | K100 | D1023 | Deceleration time (ms)




5. Applied Instructions

® Command code 00 [GO0] MarkSensorOn ChangeSpeedChangePosition

M8002

MOV | K1

| D8196 | Disable X020 - X177

Mov | K1

| D8197 | Disable Y020 - Y177

RST | M8055

‘ Enable X05 Interrupt

1 L1

CALL | P10 |
M8001
—||—| SET ‘ M8166 ‘Execution Interrupt Program Immediately (For Reference)
M504
in | DMOV | K2400 | D2800 | For Debug Used
M8002
1 | DMOV | KO | D2802 | For Debug Used
M501
i | DADD | D1040 | K400 | D2 | D1040 = Mark Sensor Real Time Position
— D< D1040  D2800] | DMOV | D1040 | D2800 |
—{D> D1040  D2802] | DMOV | D1040 | D2802 |

_|

DSUB | D2802

| D2800 | D2804

M500
—J—— cAL | PO |
M8029
| | RST | m8029 |
—| SET | ms02 |
— SET | Ms04 |
| RST | Ms00 | Start
M502
7N T
M [ bMov [ ko

‘ D1006 ‘CIearAbsquteAddress

DMOV | K5000 | DO | Speed
DMOV | K5000 | D2 | Position
SET | Ms00 | start

RST | M501 | For Debug Used

RST | Mms162

‘ Reset MarkSeneorOn Flag

5-38



1501

P10

PO

5. Applied Instructions

FEND

M8000

H i SET ‘ M8162 ‘When M8162=1, PLC will write real time address to D1040
M8000

I | DMOV | K1000 | DO | Speed Change
M8000 Read Mark Senesor On Position

| | DPLSR | DO | D2 | D1000 | Y000 |

—| DMOV ‘ D1006 | D2006 | MarkSensorPosition (For Reference ) Not real time address

M8000
1 | sET | wms01 |
| RST | Mms02 |
IRET
M8000
I | Mov | ko | D100 | Command
| Mov | H2 |D1001 | Direction
M8000

1 | MOV | H5101 | D1002 | Parameter H(5)101=X05 Mark interrupt signal

H5(1)01=Mark sensor ON, system will latch real time address to D1040,D1041

| DMOV | K10000 | D1016 | Maximum Speed

| MoV | K100 | D1020 | Base Speed

—‘ MOV ‘ K100 ‘D1022 ‘Accelection Speed

| MOV | K100 | D1023 | Decelection Speed
SRET

M8000
I | DPLSR | DO | D2 1000 [Y000

SRET
END




5. Applied Instructions

® Command 06 [G06] Ratio command (direction of YO axis is fixed as Y2; direction of Y1 is
fixed as Y3)

P10

M8002

| | ZRST | D1000 | D1099 |

— CALL | P10 |
—{ RsST | cos1 |
M8000
—{F—— ouT | c251 | K10,000 |

M8003

—J—— DPLSR | DO | D2 | D1000 YO

H ! MOV ‘ K6 ‘ D1000 ‘Ratio command mode

MOV | H8000 | D1002 | Parameter setting (follow X0,X1 AB phase signal)

MOV ‘ K1 ‘ D1028 ‘Electronicgear (numerator)

1L

MOV ‘ K5 ‘ D1029 ‘Electronic gear (denominator)

i

SRET

END




5. Applied Instructions

® Command 06 [G06] Fly Saw Control

El
M8002
| | mMov | K1 | D8196 | Disable X020 - X177
M8002
I | Mov | KL | D8197 | Disable Y020 - Y177
M8002
| | RST | co51 |
M8000
I --(C251 K1000)
M8000
I | DHSCR | K50000 | €251 | C251 | CutLength
—| DHSCS | K49500 | C251 | 110 | Follow (Slave)Axis Start
M8002
I | cALL | P10 | Parameter settion
M500
| | cAlL | Po |
M8029
| | RST | wm8029 |
—— RST | Ms00 |
M500
V | DMOV | C251 | D2000 |
FEND
120 | M8000
H I INC ‘ D4000 | For Monitor used
M8000
I | Mov | He | D1000 | Command
| MOV | H8oo0 | D1002 | WithTargetwithSlope
M8000
I | DMOV | KO | D1006 | AbsolutePosition
M8000
I | SET | wms00 |
M500
I | DMOV | K500 | D10 | To Synchronous Speed Pulse Quantity ( D10=K50000-49500)
| pmov | Ks000 | D12 | Slave Axis Target Address
M500
I | DPLSR | D10 | D12 | D1000 | Y000
IRET




5. Applied Instructions

PO | M8000
| | DPLSR | D10 | D12 | D10o00 | Y000
SRET
P10 | M8000
1 MOv | k6 | D1000 | Command
MOV | H2 | D1001 | Direction

DMOV | H8000 | D1002 | parameter

DMOV | K100000 | D1016 | MaximumSpeed

I I R I B N A

MOV | K10 | D1020 | biasSpeed
MOV | K100 | D1022 | AccelectionTime
MOV ‘ K100 ‘ D1023 |Dece|ectionTime
MOV | K10 | D1028 | Numerator
MOV ‘ K10 ‘ D1029 |Denominat0r
SRET
END
O) 0)
: ! ! |
Master ! ! i I.
-> iDlO < i o !
' ! Return to start position |
Slave E/Synchronous\ E /_
\ =N\ A '
< D12 —>, \ /
O 4
<—— Pulse of Cut Length Pulse of Cut Length ——>
A A

@ Starting slave axis (When C251=Pulse of Cut Length - To Synchronous Speed Pulse D10)



5. Applied Instructions

® MultiAxis Moving (Virtual axis bit2,D5002=1 is no target position control), Real axis need drive first
M8002
1 | ZRST | DO | D49

CALL | P10 |

_|
_| CALL \ P14 \

M500 *RealAxis(Y0-Y3) need drive first

—||—. DPLSR ‘ DO ‘ D2 ‘ D1000 Y000 |D0=0:WithoutSlope, D2=0:WithoutTarget
M501
A | DMOV | k500 | D10 |

—| DMOV | K16000 | D12 |

M501
—{——{ DPLSR | D10 | D12 | D2000 | Y001 | D10!=0:WithSlope, D12!=0:WithTarget

M502
—{——{ DPLSR | D20 | D22 | D3000 | Y002 | WithoutSlope WithoutTarget

M503
—{——{ DPLSR | D30 | D32 | D4ooo | Y003 | WithoutSlope WithoutTarget

M504

H I DPLSR ‘ D40 ‘ D42 ‘ D5000 ‘ Y004 |>|<AssignY4 is pseudo axis
M8029

—AF—— RsT | Mms04 |

* Command GO6 ratio follow, source signal assign to Y4,gear ratio10/10=1
P10 M8000

I | MOV | k6 | D1000 |

—‘ MOV ‘ HOCO00C ‘ D1002 ‘ * HOCOOC : ratio to pseudo axis, WithoutSlope WithoutTarget

| MOV | k10 | D1o28 |
| Mov | Kki0 | D1029 |
* Command GO6 ratio follow, source signal assign to Y4,gear ratio 100/200=1/2
P11 M8000
I | MOV | ke | D2000 |

—‘ MOV ‘ HOCO000 ‘ D2002 ‘ >} HOCOO0O : ratio to pseudo axis, WithSlope WithTarget

— MOV | k100 | D2028 |

| Mov | k200 | D2029 |




5. Applied Instructions

* Command GO6 ratio follow, source signal assign to Y4,gear ratio 320/1280=1/4
P12 M8000
1 | MOV | K6 | D3000 |  Ratio follow mode

—| MOV ‘ HOCO00C ‘ D3002 ‘ * HOCOOC : ratio to pseudo axis, WithoutSlope WithoutTarget

— MOV | K320 | D3028 |

— MoV | K1280 | D3029 |

* Command GO6 ratio follow, source signal assign to Y4,gear ratio 401/3208=1/8
P13 M8000
| | MOV | K6 | D4000 |  Ratio follow mode

—| MOV ‘ HOCO00C ‘ D4002 ‘ > HOCOOC : ratio to pseudo axis, WithoutSlope WithoutTarget

—| MOV | K401 | D4028 |

— MoV | K3208 | D4029 |

> Pseudo data
P14 M8000

DMOV | K10000 | D40 | * Speed

DMOV | K32000 | D42 | * Position

MOV | Ko | D5000 | * CommandGoo>

DMOV | HO | D5002 | * Parameter

L L L

DMOV ‘ K200000 ‘ D5016 ‘ * Maximum speed

| Mov | K100 | D5020 |  bias speed (pps)>

| MOV | K100 | D5022 | Accelation time (ms)

L MoV | K100 | D5023 | sDelelation time (ms)>
END




5. Applied Instructions

® Command value 28 [G28] Zero return (number of search for Z phase is not as 0)
M8002

1 | ZRST | D1000 | D1099 |

— CcALL | P10 |

M500
—|T|—‘ RST ‘ M510 ‘ Clear zero return complete flag
M500
1 | DPLSR | Do | D2 | D1000 Y0
M8029
1 | RST | Ms00 |
—‘ SET ‘ M510 ‘Setzero return complete flag. This uses M510 (user can appoint M register)
—— RST | m8029 |
FEND
M8000
P10 | | DMOV | K10,000 | DO | Output frequency (speed)

—{ DMOV ‘ K10,000 ‘ D2 ‘ Number of output pulses (position)

— Mov | k28 | D1000

Zero return mode

— Mov | Hooo2 | D1o01

Direction control point Y2

— MoV | Ho043 | D1024

DOG signal X3 rising edge effective. Zero-point signal X4
rising edge effective. Initial operation direction as reverse
—{ MOV ‘ K3 ‘ D1025 ‘ Set number of search Z phase. Speed of search Z phase is as
same as bias speed

P11 —| }—‘:’ As same as example of DPLSR signal position

END
< MODEO > D1024=H0043 Same direction search < MODE1> D1024=H1043 different direction
search zero point signal  Home speed [S1] search zero point signal Home speed [S1]

> —e=>
Pogrenge | Pog range 24|
\ Dog signal start \ Dog signal start
Bias speed [33]+20—l search Z phase Bias speed [S3]+20%
M [
[

Search Z phase
Z phase Z phase Z phase Zphase Zphase Zphase
count=3 count=2 count=1 count=2 count=1 count=3

-k\+

-\+



5. Applied Instructions

* Command value 28 [G28] Zero return
(number of search for Z phase is 0. DOG point signal and Zero point signal have to be set as the same point)

<< MODEO >> First confirm DOG point and then decrement speed to Bias speed and need leave DOG
effective range, reverse rotation and start searching ZERO point signal

D1024 = H0133 (DOG point signal X3 rising edge effective » Zero-point signal X3 falling edge effective - Initial
operation direction as reserve direction)

D1025 = KO (number of Z phase = 0)

Small Dog Range —3  output frequency [S1] Large Dog Range —, Output frequency [S1]
[<—>| >

DOG point signal l — — DOG point signal l — —
rising edge trigger | < rising edge trigger|, — —e

When leave Dog ppint range, reverse, start search Zero point

(zero-point signal) — (zero-point signal)
3 *— falling edge trigger . 4 “™ falling edge trigger
Bias speed » Bisa speed .
[S3]+20 ~ Position [S3]+20 x _ - Position
Zero-point position Zero-point position

<< MODE1 >> First confirm DOG point and then decrement speed to Bias speed and don't need leave
DOG effective range, reverse rotation and start searching ZERO point signal

D1024 = HO133 (DOG point signal X3 rising edge effective » Zero-point signal X3 falling edge effective - Initial
operation direction as forward direction)
D1025 = KO (humber of Z phase = 0)

— — Small Dog Range — ~ Large Dog Range
Initial position Initial position
—~  ¢<+«—— DOG point signal — ¢ «— DOG point signal
\ rising edge trigger T rising edge trigger

Output frequency [$1] Output frequency [51]
(zero-point signal) (zero-point signal) |
falling edge trigger | 1| Bias speed [S3]+20 falling edge trigger t | Bias speed [S3]+20

Position Position
Zero-point position Zero-point position



5. Applied Instructions

3% Sample program of DPLSR : JOG +/-

M8002
—H—[\ ZRST | D1000 | D3000 |
‘ CALL ‘ P10 ‘Parameter setting
X0
—— RST | Mms502 | stopDPLSR
X1
—
X0 X1 M8134 M8134=DPLSR busy flag
— | DMOV | K2147483647 | D2
M500
———— SET | Ms00 | SetJOG forward flag
—| RST ‘ M501 ‘CIearJOG reverse flag
— SET | Ms502 | StartDPLSR
X1 X0 M8134
— | DMOV |K-2147483648 | D2
M501
| { SET ‘ M501 ‘SetJOG reverse flag
RST ‘ M500 ‘CIearJOG forward flag
SET | Ms502 | Start DPLSR
M502
——— pPLsR | Do | D2 | D100 | YO
e |
M8000
P10 —H——‘ DMOV ‘ K10000 ‘ DO ‘Outputfrequency (speed)
—‘ MOV ‘ KO ‘ D1000 ‘Single position mode
—| MoV | Ho002 | D1001 | Direction control point Y2
—| MoV | Hoooo | D1002 |
—| DMOV | K10000 | D1016 | Maximum speed
—| Mov | K100 | D1020 | Bias speed
—| Mov | K100 | D1022 | Acceleration time (ms)
| Mov | K100 | D1023 | Deceleration time (ms)
e
END

Forward (pulses - positive)

Reverse (pulses - negative)



5. Applied Instructions

® Sample program of DPLSR : JOG +/- (No Rollover problem)

P10

M8002

—{—— DMoOV | K2147480000 | D1006 |

M8002
——{}——] pmov | k100000 | D10 |
M8002
—fF—— cal | P10 |
M500
I | DPLSR | p10o | D12 | D1000 Y000
Command
M501 M8029
| 1 | RST | M500 |
X016
1 M500
*Forward Direction
— DMOV | K100 D12
X017
|| M501
*Reverse Direction
—| pmov | k100 | D12 |
oo ]
M8000
| | MOV | ko | D1000 | Command
| MOV | H2 | D1001 | Direction
_{ DMOV ‘ H4 ‘ D1002 ‘NoTargetCommand

| DMOV | K100000 | D1016 | MaximSpd

| MOV | K100 | D1020 | biaSpd

—{ MOV | K1000 | D1022 | Anslop

L Mov | K1000 | D1023 | DnSlop

[

END




5. Applied Instructions

Initial State

FNC(60) 16 bits: IST-------------m e oo - - 7 steps ‘ ‘ ‘ ‘

| IsT |
Reserved

Data Search

FNC(61) 16 bits: SER(P)- - = == = === === eemm e 9steps || | | |
D | SER | P |[32bits: (D)SER(P) - - - ------------------ 17 steps
Reserved



5. Applied Instructions

Absolute Drum Sequence

FNC(62) 16 bDits: ABSD - - = === === m e e o e 9 steps | | | | J1n | J2n-- |
D | ABSD | 32 bits: (D)ABSD - - = = === === mm oo m e 17 steps
Operands: [S1.] |
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz ]
|<n->|n< 64 |«<——>|[S2.]
Operands:
X Y M S

|«— [D] —

X000 [S1]  [S2] [D] n

This instruction is used to bring a varied output type to

—— . .
ABSD | D300 co MO K4 counter. It can detect the angle of the circle control action.

CO X001

i + | RST [ co | _ .
X001 + Left example is used to control ON/OFF status of Auxiliary

Relay MO~M3 when rotation table rotate within a circle.
—' K360

N

Rotation angle signal (1angle/pulse)

+ Using MOVE instruction to write following values into D300~D307

ON setting value OFF setting value Output point Put Turn ON value to even
D300= 40 D301= 140 MO number of D device, and put
D302= 100 D303= 200 M1 Turn OFF value to Odd
D304= 160 D305= 60 M2 number of D device
D306= 240 D307=280 M3

+When X0 ON, change of MO~M3 is mentioned as follows. Turn ON and Turn OFF value can re-change to write
into D300~D307

40 140
MO + Output point number is decided by setting
100 200 value of [D.]
M1 l—l +When X0 become OFF, output is not changed.
60 160
M2
240 280

M3

° | |

0 180 360

+ ABSD instruction just can be used once in one program.

+When assign High Speed Counter in [S.], then also can use (D)ABSD instruction.
For current value of counter at this time, the output status will delay because of scan-time, recommend to use
Table high-speed compare mode of HSZ instruction.



5. Applied Instructions

Incremental Drum Sequence

FNC(63) 16 bits: INCD = = = = = === == m e e oo 9 steps | | | | J1n | J2n-- |
| INCD |
Operands: [S1.]
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz ]
|<n->|n< 64 |«<——>|[S2.]
Operands:
X Y M S

|«— [D] —

using a couple of counter.

X000 [S1] [S2] D] n
INCD | D300 co MO K4 This instruction is used to produce a varied output when

M8013

K9999

1sec pulse signal

Following is the control range of 4 points (MO~M3)

+Use MOVE instruction to write following value into [S1.] in advance.
D300=20 D302=10
D301=30 D303=40

X000 | L ¢ When counting value of CO reach to setting value of
D300~D303, CO reset automatically in turn
30 py 4 C1 count occurred number of CO reset.
co 20 10 20 ¢ MO~M3 act in turn according to counting value of C1.
current value + After complete last operation of setting number by "n”,
c1 flag M8029 become ON. Above mentioned action will

Currentvalue 1 | be always repeated.

+ When X0 OFF, CO and C1 is cleared, MO~M3 become

MO OFF, then operate again when X0 become ON.
' ! +INCD instruction only can be used once in one program.
M1 — 1 [
M2 1
M3 1
M8029 complete flag n




5. Applied Instructions

Teaching Timer

FNC(64)

16 bits: TTMR

| TTMR |

Reserved

Special Timer

FNC(65)

16 bits: STMR

| STMR |

Reserved



5. Applied Instructions

Alternate Output

FNC(66) 16 Dits: ALT(P) = = == === === === oo oo oo - 3 steps | | | | J1n | J2n-- |
| AT | P
Operands: «—[D] ——>
| x | vy | m | s
Flag:
X00 [D.]
—— AP | Moo |
X00 L 4 L4
MO0 ) &
Ramp
FNC(67) T — 9 steps | | | | Jin | J2n-- |
| RAMP |

Operands: [S1.][S2.]D.]: [ D |
n: | KH n=1to 32,767
Flag: M8029
X00 [S1]  [S2] D] n
——RAMP | D1 | D2 | D3 | K1000 |

+ When X0 ON, content of [S1.] and [S2.] are stored into [D.]. Content of [D.] is increased by “1” each scan cycle.
n: the number of scan cycle.

»(D2)  (D1)

~D3)

o(D2)
: Scan cycle time stored at D4

2(D3)

n scan cycle time n scan cycle time
D1<D2 D1>D2
+ After M8029 is driven, write once scan-time value (longer than actual scan-time) into M8039, and then PLC will
enter to fixed scan mode.
For example, n = K1000 in above example. If scan cycle is set to 20msec, then value in D3 will be changed from
setting value of D1 to setting value of D2 within 20sec.
+ If X0 become OFF when acting, then act of RAMP signal will stop in midway. If X0 ON again, then D4 will be
cleared and D3 will restart by setting value of D1.
+ After end of execution, flag M8029 act, and then value of D3 will return to value of D1.
+ Control of start / end point can be executed by RAMP instruction and analog output.
¢ Enter into RUN status when X0 ON.




5. Applied Instructions

Rotary Control

FNC(68)

16 bits: ROTC

| ROTC |

Reserved

Sort

FNC(69)

16 bits: SORT

11 steps

| SORT |

Reserved



5. Applied Instructions

Tenkey Input

FNC(70) 16 bits: TKY = = = === = mmmmmmm e 7 Steps | | | | J1n | J2n-- |
D | TKY | 32 Dits: (D)TKY === == === == mmmmmmmm oo o m 13 Steps
Operands: [D1.]
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz

Operands:[«<—— [S.] ———>|
[ x| vy [m[s |
| [D2] |

Flag:
X20 [S] [D1] [D2.]

—— TKY | x000 | Doo | m10 |

I| TII TII TII TII TII TII TII TII TII

’—{COM| X00 [ X01 [ X02 [ X03 | X04 | x05 | x06 | x07 | x10 | x11 }—‘

¢ This instruction can read 10 consecutive devices and will store an entered numeric string in [D1].

+ In 16 bits operation, [D1] can store numbers from 0000 to 9999 (max. 4 digits). In 32 bits operation, [D1] value
from 00000000 to 99999999 (max. 8 digits). In both cases, if the number exceeds the allowable ranges, the
highest digit will overflow, and ignored it.

+ When X20 OFF, all of the [D2.] devices are reset, but contents of [D1.] keep intact.

X00 @| o This example will stored 2130 into DOO.
X01 @]
x02 [0

X03 ®

+ When two or more keys were pressed, only the First Key is effective.

M10 ¢ This example, the status of M10~M19 to be changed by the status of X00~X11.

M11

M12

M13

¢ This example M20 is key release flag.

wo LML

¢ This instruction may only be used once.




5. Applied Instructions

Hexadecimal Key

FNC(71) 16 bits: HKY - = = == == o= mmmmm e 9 Steps | | | | J1n | J2n-- |
D | HKY | 32 bits: (DYHKY === === == mmmmmmm e e 17 Steps
Operands: |«— [D2] ——>|
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz ]
Operands: | D3] |
| x [ vy [™m][s |
|<{s}>|<[D1.]>|
Flag:
X14 [S] [D1]  [D2] [D3]
’—H—{HKY‘X10|Y10‘ Do | Mo |
EARACA
/Do//s/c’o//g /DO;A/QO;B
PAEAEAEA
Pc;o C>;1 /Dc;z/oc;s

: &
Mwwww;

. COMY | YlO | Yll | Y12 | Y13 [Y14]|v15]v16] Y17}

<
4
E

+ When the numeric key (0 ~ 9) be pressed, then causes bit device [D3.]+7 turn ON for the duration of key press.
+ When the function key (A ~ F) be pressed, then causes bit device [D3.]+6 turn ON for the duration of key press.
+ When the function key has been pressed, then will set bit devices [D3.]+0 to [D3.]+5 to ON, and remain ON until
the next function key has been activated.
| F e [pb Jc[B [A]

M5 [ M4 [ M3 [ M2 | M1 [ MO |
+ In 16 bits operation, [D2.] can store numbers from 0000 to 9999 (max. 4 digits). In 32 bits operation, [D2.] value
from 00000000 to 99999999 (max. 8 digits). In both cases, if the number exceeds the allowable ranges, the
highest digit will overflow, and ignored it.

¢ When two or more keys were pressed, only the first key is effective. When X14 OFF, all [D3.] devices are reset,
but contents of [D2.] keep intact.

+ This instruction requires 8 scans cycle time to read the key input. After 8 scans, complete flag M8029 to be
turned ON. This flag is automatically reset when this instruction execute.
+ This may only be used once, and only the transistor module can be selected.




5. Applied Instructions

Digital Switch
FNC(72) 16 bits: DSW - = - = = = == == == == e e ememe e 9 Steps | | | | J1n | J2n-- |
| Dsw |
Operands: |« [n]—| =1~8 < [P2] —>
KH. [ Knx [ knY [knM [kns | T [ ¢ | D | vz

Operands: < [S.] >|<[D1.]>
X | v | m ] s |

Flag:M8029
X00 [S] [DL]  [D2]  [n]
—— bsw | x10 | vyio | po | k4 |
210 1o 10 __,
ITLTTT
| ol ol | ol of ol ol
P lepie
— 1 [2 |4 [8
r-lcom|x10[x11|x12[x13 |-~~~ [x14|x15[x16]x17}—
| |
i i
i s i
c{comlvio| var|yi2[y13 - - - mmm s o s |
— 110" 10710 |10°

¢ This instruction used n (1~8) output points and 4 input points to read in n (1~8) thumbwheel switch. If the read
data is larger than 32 bits (n>5), then [D2.] automatically occupy the next word device.

¢ This example the BCD 4 digit thumbwheel switch (1,2,4,8) is connected to X10~X13 or X14~X17, the source [S.]
needs to be used X10,X14,X20,X24....as the head address.

¢ Once DSW execute, then the flag M8029 reset to “0”. When execution is completed, M8029 set to "1".

+ Each pin (1,2,4,8) of the thumbwheel switch needs to be connected a diode (0.1A/50V)

+ This may only be used once, and only the transistor module can be selected. If use M8029, then can control
two or more DSW .

M8002
SET | Ms00 |
M}S?O | bsw | xw0 | vio | po | k2 |
M8029
| | RST | wms00 |
—{ SET | M501 |
M;S?l I DSW | X10 | Y12 | D2 K6
M8029
N | RsT | wmso1 |
—{ SET | M500 |




5. Applied Instructions

Seven Segment Decoder

FNC(73) 16 bits: SEGD(P) - - = == === === s e oo mmea o 5 steps | | | | J1n | J2n-- |
| SEGD | P
Operands: [S.]
KH. [ KnX [ kny [knM [kns | T [ ¢ | D | vz
| [D.]
Flag:
X00 [S.] D]

—— SEGD | Doo | K2vo |

+ A single hexadecimal digit (0~9, A~F) occupying the lower 4 bits of the source device [S.] is decoded to a data
format used to drive a seven segment display.
¢ The decoded data is stored in the lower 8 bits of destination device [D.]. The upper 8 bits was unchanged.

(S.) . (D.)
Hex Bit Seven segment display data
b7 [ b6 | b5 | ba | b3 | b2 | b1 | bo
0 0000 o|lof1]a1l1]a]1]1 Iy
1 0001 olofofoflo|l1]1]o0 !
2 0010 ol1]of1[1]o]1]1 =
3 0011 o100 |1 |1]1]1 B
4 0100 o|1]1]0|0f1|1]0 -
5 0101 bo o|l1]1]of1]1]of1 5
6 0110 — o111 ]1]21]of1 [
7 0111 bS ’ b ’ bl olo[a1]olo]1]1]1 7
8 1000 b4 ,?’ b2 0|1 ]1]1]1]1]1]1 =
9 1001 — ofl1l1]ol1]a1]1]1 2]
A 1010 o1 110111 =
B 1011 o111 ]l1[1]o]o0 I,
C 1100 o|lofl1]1]1]oflo]1 s
D 1101 o|l1]ofa2a]1[1]1]o0 -
E 1110 ol1]1[1]1]o]o0o]1 =
F 1111 0 1|1]ofofo]1 I
Seven Segment With Latch
FNC(74) 16 bits: SEGL(P) - === - === == cmemoomeas 5 steps | | | | | |
| SEGL | P
Reserved
Arrow Switch
FNC(75) 16 bits: ARWS(P) - - = === = === ommmeee oo 9 steps | | | | | |
| ARWS |
Reserved



5. Applied Instructions

Ascii Code Conversion

FNC(76) 16 bits: ASC - - - === == mm e e 11 steps | | | | J1n | J2n-- |
| Asc |
Operands: [S.]: 8 character or alphanumeric data.
Operands: | [D.] |
L [ tlclo]
Flag:
X00 [S] [D.]

—— ASC | ABCDEFGH | D100 |

+ The source data string [S.] consists of up to 8 characters.
¢ The character "A"~"H" is converted to ASCII codes, then stored into D100~D103.

When M8161 is OFF
M8161=0OFF Upper 8 bits Lower 8 bits
D100 “B” “A”
D101 “D” “C”
D102 “F “E”
D103 “H” “G”
When M8161 is ON
Upper 8 Lower 8 Upper 8 Lower 8
D100 0 “A” D104 0 =
D101 0 “B” D105 0 “F
D102 0 “«c” D106 0 “‘G”
D103 0 “D” D107 0 “H”
Print
FNC(77) 16 DitS: PR - = = === === === - m e oo 5 steps | | | | | |
| PR |
Operands: «~—[S]—

T | c| D

Operands: [D.]: Y

Reserved



5. Applied Instructions

FROM
FNC(78) 16 bits: FROM(P) - - - === = === == o= mmeme oo 9 steps| | | | J1n | J2n-- |
D | FROM | P | |32 bits: (D)FROM(P) - - - == === === --------- 17 steps
Operands: [D.]

| KH. [ Knx | KnY [KnM [Kkns | T | ¢ | D | vz
Operands:|e 9| ml=0~7 no. of special module
m2.= 0 ~ 31 no. of buffer memory (BFM)
n.=1~31 no. of read (when D, n=1~15)

X00 ml. m2. [D.] n.
H—FROMP| K1 | K29 [K4m0| K1 |
module no BFM# destination read no.
+ When X00 ON, the buffer memory of special module BFM#29 to be read and stored into MO0O~M15.
<< Special Device Module Number mi1>>
CPU 1/0 module no.0 1/0
X00~X07 X10~X17 X20~X27
Y00~YO07 Y10~Y17 Y20~Y27
K=0
¢ The BFM is the memory address of special module.
¢ The number of special module is address to NO.0~NO.7 and beginning with the one closest to the CPU unit.
¢ The special module can up to 8 maximum, and no occupy I/O points.

TO
FNC(79) 16 Dits: TO(P) - - = = = = = === mmmm e e e mm e - 9 steps | | | | J1n | J2n- |
D| TO | P |[32bits: (D)TOP) ------------mommeoe - 17 steps
Operands: [S.]
KH. [ Knx [ KnY [knM [kns | T [ ¢ | D | vz

Operands: [~ —|m1=0~7 no. of special module
m2.= 0 ~ 31 no. of buffer memory (BFM)
n.= 1 ~ 31 no. of write (when D, n=1~15)

X00 ml. m2. [S.] n.
H—— TOP | K1 | K12 | DO | K1
module no BFM# destination write no

+ When X00 ON, the content of DO to be write into the buffer memory BFM#12 of the special module NO.1
¢ If used pulse command can decrement cycle time.
<< Number of Read n >>

E PLC BFM :l E PLC

T377

16 bits and n=4 32 bits and n=2



5. Applied Instructions

Communication

FNC(80) 16 bits: RS --------------------oo - 9 steps ‘ ‘ ‘ J1n ‘ J2n-- ‘
| Rs |
Operands: |<S, =]
KH. | KnX | KnY | KnM | Kns | | c | b | vz]
<——>| m,n=1~128 |< D~| mn
Flag:
<< Communication Format >> D8120
Content 0 1
Bit0 Data length 7 bit 8 bit
::g Parity (00):none, (01):0dd, (11):even
Bit3 Stop Bit 1 bit | 2 bit
Bit4 (0011):300, (0100):600
Bit5 Baud rate (0101):1200, (0110):2400
Bit6 (bps) (0111):4800, (1000):9600
Bit7 (1001):19200
Bit8 Start 1 None D8124
Bit9 End 1 None D8125

Bit10 Reserved - -
Bit1ll Reserved - -
Bit12 End 2 None D8126

Bit13 RS Mode User define ModBus
Bitl4 | ModBus Mode Ascii Mode RTU Mode or Computer Link
Bitl5 Protocol Format 1 Format 4

¢ EXADP232/422/485 communication board connected to the 2™ communication port of EXPLC to execute
transmitting and receiving data. The protocol is assigned by D8120

+ The protocol and data frame are all defined by user, and can be selected different communication interface board,
so EXPLC can be communicated with other kind of machines.

+When main unit start to operate, it will check if there is RS instruction by itself. If yes, then Computer link mode is

ineffective. The Protocol will be changed to user define mode or Modbus mode.

+ Computer link mode: Program of this mode can not be written RS instruction; i.e., all stations are slaver unit. It
only set content of D8120 and D8121 (bit14 of D8120 have to be set 1), i.e., it can construct multi-station
connection system.

Example:
M8002

}—[{ MOV HE086  D8120]; Format 4; 9600; 7E1

MOV K1 D8121 ] ; station no. (1~32)

+Modbus mode: Program of this mode have to use RS instruction to change protocol (bit13 of D8120 have to be
set 1). Because there is RS instruction, then it can be master unit and can be slaver unit also. It uses M8122 and

M8123 to control transmitting and receiving data.
Example:

M8002
MOV H3386 D8120 ] ; Modbus Ascii mode; 9600; 7E1
MOV HOO0 D8121 ] ; Master station

RS D100 D98 D200 D99 ]

+ When RS executing, changing data of D8120 does not affect current operation.

+ The using frequency of this instruction in program is not limited, but it only can use one execution command for
one scan-time and it have to design more than one scan time of OFF time when changing.

+ The communicate port of EXPLC can be as master unit or slaver unit. Therefore, once RS execute, then enable
the function of communication and wait for trigger signal.

¢ If RS instruction is used, then PRUN instruction can’t be used.

5-61



5. Applied Instructions

X10

[S.] m

D]

—

RS | pioo | D8 [ D200 |

D99

Data of send
start address

transmission request

e

data of send | set data of D98(send point) and D100]...](send content) first

<< Request of transmission >> M8122

Data of receive
start address

M8122 | send request flag; when operation completed, auto reset.
M8123 receive finish flag

—| I——| data of receive | move this data D200]...] to other register

M8123 | reset the receive finish flag

¢ When the transmit request flag M8122 to be driven in the waiting communicate status, then PLC will transmit
from the head address of D100 for D98 number of bytes to slaver, and M8122 will auto reset after transmit

completed.

<< Receive Finish Flag >> M8123

+ When PLC finish to receive data, receive finish flag M8123 will set to “1”, user can use program to reset it.
<< Carrier Detect Flag >> M8124

Reserved
<< RS instruction formula >>
-0 Start to transmit
Data preset H ‘ RS instruction enable }% ——> Finish M8122
=1 7| Automatic clean to "0”
‘Handle return data ‘ %‘ Return message OK ‘ -1

X00

[S] [m.] [D.]

Into stay return message

=0

[n.]

—— RS | D10 | k4 | D200 | K4 |

< 8 Bits Mode > M8161=0N is 8 bits operation

<—— 16 bits ———
ignore | Lower 8 bits

start data of transmitting (m) end
| STX  |D100down | D101 down | D102 down |D103down | ETX |
start data of receiving (n) end
‘ STX ‘ D200 down ‘ D201 down | D202 down ‘ D203 down | ETX ‘
< 16 Bits Mode > M8161=0FF is 16 bits operation
<«— 16 bits —
Up 8 bits | Down 8bits
start data of transmitting (m) end
| STX |D100down | D100up |D10ldown | D101up | ETX |
start data of receiving (n) end
| STX  |D200down | D200up |D20ldown | D20lup | ETX |

F

¢ If error occurrence was in the communication, then error flag M8063 to be set and error code in the D8063.

5-62



5. Applied Instructions

<< MODBUS RTU >> CRC error check mode
+ switch of EXRMOS8S08SR/T

il

.

]
.
5

RSwW1 RSW2

Ex: application note of Master and Remote I/O module

M800

_|

X007

2

ZRST

DO

D255 |

SET

M8161

8 bits operation mode

MOV |H6087| D8120 | ModbusRTU, 9600, 8, E, 1

MOV | KO | D8121 | PLC station number 0 (master)

MOV | K200 | D8129] time-out monitor

— MOV | K1

D10 | station number 1 (slave)

— MOV |H0006 |

D11 | write command

— MOV [H0000]|

D12 | address Upper byte

— MOV [H0004]

D13 | address Lower byte

D14 | number of data Upper (word)

D15 | number of data Lower (word)

D100 | D98 | move data to buffer

D98 | D200 | D99 | assign send/receive start address

—| MOV|HOOOO| D14 |data Upper byte
— MOV |H0084| D15 | data Lower byte
—|MOV| K6 | D98 |number of send bytes
—{ MOV K64 | D99 | number of receive bytes
X007
—| |——| MOV| K1 | D10 | station number 1 (slave)
— MOV |[H0003| D11 | read command
— MOV |H0000| D12 | address Upper byte
— MOV [H0000| D13 | address Lower byte
— MOV |H0000|
— MOV |H0002]
—|MOV| K6 | D98 |number of send bytes
—| MOV| K64 | D99 |number of receive bytes
M8000
—H—IjBMov D10 |
RS | D100 |
M500
send start flag

receive completion flag

RST |[M8128|CRC ERROR flag

INC

END

DIP
20, 20,
© © © ©
i 1) A @
0N 9N
6 7 8 SW1

+ At ModBus RTU mode, number of send data must be set correctly and communication format has to be no
STX/ETX.
+ Data of error check is not included to number of send bytes. It is counted by PLC automatically, and result is
stored to next two registers.



5. Applied Instructions

<< MODBUS ASCII >> LRC error check mode
+ switch of EXRMOS8S08SR/T

L

RSwW1 RSW2

Ex: application note of Master and Remote I/O module

M8002

— FT11zrsT| DO [ D255 |

8 bits operation mode

— MOV |H3386| D8120| ModbusAscii, 9600, 7, E, 1

—| MOV | KO | D8121 | PLC station number 0 (master)

— MOV |H003A| D8124| STX

— MOV |Ho00D| D8125 | ETX1

— MOV |H000A|D8126 | ETX2

MOV | K200 [D8129 | time-out monitor

X007

——{mov] k1

D10 | station number 1 (slave)

— MOV |H0006|

D11 | write command

— MOV [H0000|

D12 | address Upper byte

— MOV |H0004|

D13 | address Lower byte

— MOV |H0000]

D14 | data Upper byte

— MOV |H0084|

D15 | data Lower byte

D14 | number of data Upper (word)

D15 | number of data Lower (word)

D100 | D98 | move data to buffer

D98 | D200 | D99 | assign send/receive start address

—|MOV| K6 | D98 |number of send bytes
—| MOV| K64 | D99 |number of receive bytes
X007
—| |——| MOV| K1 | D10 | station number 1 (slave)
—| MOV|HOOO3| D11 | read command
— MOV [H0000| D12 | address Upper byte
—| MOV|HOOOO| D13 | address Lower byte
— MOV [H0000|
— MOV |H0002]
—|MOV| K6 | D98 |number of send bytes
—| MOV| K64 | D99 |number of receive bytes
M8000
—H—I:iBMOV D10 ]
RS | D100 |
M500
——{ SET [M8122]send start flag
M8123
—| RST |[M8123|receive completion flag
INC | D998
SET |M8122
M8129
—] LRC ERROR flag

DIP
20, 20,
© © © ©
i 1) A @
0N 9N
6 7 8 SW1

+ At ModBus Ascii mode, number of send data must be set correctly and communication format has to be STX/ETX.
¢ Data of error check is not included to number of send bytes. It is counted by PLC automatically, and result is
stored to next two registers.
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5. Applied Instructions

<< User Defined Mode >> user defined error check
Ex1: application note of master at Ascii mode

M8002
— 8 bits operation mode
MOV |H13A6| D8120| communication format
MOV| KO |D8121| PLC station number 0 (master)
MOV [H003A| D8124 ] STX
MOV |H000D|D8125 | ETX1
MOV |HO00A|D8126 | ETX2

M8002

—H—I:1M0V| K8 | D98 |number of send bytes

MOV| K64 | D99 |number of receive bytes

M8000

—| |—| RS | D100| D98 | D200 | D99 | assign send/receive start address
M8123

—|——T10 K1)
T10
—
Application note of Slave
M8002
— 8 bits operation mode

MOV |H13A6| D8120| communication format
MOV | K1 |D8121| station number 1 (slave)
MOV |H003A| D8124| STX

MOV |H000D|D8125 | ETX1

MOV |HO00A|D8126 | ETX2

M8002

—|}—|:1MOV| K8 | D98 |number of send bytes

MOV| K64 | D99 |number of receive bytes

M8000

—| |—| RS | D100| D98 | D200 | D99 | assign send/receive start address

M8123
—|——T10 K1)
T10

—

+ At this mode, data of error check is counted by program designer, PLC do not calculate automatically.

+ Send data must to be converted to Ascii and is stored to send area.



5. Applied Instructions

Ex2: application note of master at HEX mode

M8002
— 8 bits operation mode

MOV [HO0A7| D8120] communication format
MOV| KO |D8121| PLC station number 0 (master)
MOV |H003A| D8124| STX
MOV |H000D|D8125 | ETX1
MOV |HO00A|D8126 | ETX2

M8002

—H—EiMovl K8 | D98 |number of send bytes

MOV| K64 | D99 |number of receive bytes

M8000

—| |—| RS | D100| D98 | D200 | D99 | assign send/receive start address

M8123

—|——T10 K1)

T10

—

Application note of slave

M8002
— 8 bits operation mode

MOV |H00A7| D8120| communication format
MOV | K1 |D8121| station number 1 (slave)
MOV |Ho03A| D8124| STX
MOV |[H000D|D8125 | ETX1
MOV |HO00A[D8126 | ETX2

M8002

—H—[iMovl K8 | D98 | number of send bytes

MOV| K64 | D99 |number of receive bytes

M8000

—| |—| RS | D100| D98 | D200 | D99 | assign send/receive start address

M8123
— ——10 K1)
T10

—

+ At this mode, data of error check is counted by designer, PLC do not calculate automatically.



5. Applied Instructions

Parallel Running

FNC(81) 16 bits: PRUN(P) - = = = === == == === oo - - - 5 Steps | | | | J1n | J2n-- |
D | PRUN | P |32 bits: (D)PRUN(P) - - === === === -=-------- 9 Steps
Operands: [S.]: KnX, KnM the lowest bit device is "0”
[D.]: KnM, KnY the lowest bit device is "0”
Flag: M8073, M8129
Master program M8070=1, [S.] [D.] is pseudo operand
M8070 [S.] D]

—{—— PRUN | k2x00 | Kk2mo0 |

Slaver program M8071=1, [S.] [D.] is pseudo operand
M8071 [S.] D]

—{F—— PRUN | k2x20 | ka2mo |

¢ The content of D490~D497 of the master will transmit to D490~D497 of the slaver (M8070=1).

¢ The content of D500~D507 of the slaver will transmit to D500~D507 of the master (M8070=0).

¢ This instruction just set the status of M8070 and M8071, don’t need to assign data register (D), then will auto
communicate.

+ Because only the data register communicate each other, just used MOV to execute conversion, then input relay
of master can control the output relay of slaver, and the input relay of slaver can control the master.

+ Relative parameter

M8122: start communication transmitted flag.

M8123: receive finished flag

M8070: master flag

M8071: slaver flag

M8129: sum check error flag

M8073: overtime flag

D8070: overtime register(ms)

D8072: communication taking time(ms)
+ Example program please refer to EXPLC Application Note F081 -
+ When PRUN instruction used, then can’t use RS instruction.



5. Applied Instructions

Hex To Ascii Conversion

FNC(82) 16 bits: ASCI(P) - - = === = == == o oo mmme oo 7 Steps | | Jin | g2n-- |
| Ascl | P
Operands: [S.]
KH. [ KnX [ KnY [knM [Kkns | T | ¢ | D | vz |
[« | [D.] |
n=(1~64)

Flag:
[S.] [D.] n

}—H—{ ASCl | D100 | D200 | K4

¢ The hexadecimal data of source [S.] to be converted ASCII code and stored into upper/lower byte of destination

device [D.] for n number of bytes.
+ When M8161=0FF, 16 bits operation mode.
example: (D100)=0ABCH, (D101)=1234H

<—16 bits ——

0 lower 8 bits

Data of destination
+ The hexadecimal data of source [S.] to be converted ASCII code
[D.] for n number of bytes.
+ When M8161=0N, 8 bhits operation mode.
example: (D100)=0ABCH, (D101)=1234H

K1 K2 K3 K4 K5 K6 K7 K8
D200 down | “C’ | “B’ “A” “0 2 w3 i E
D200 up “C” “B” N “Qr gy ugp upn
D201 down “C” “B” “A” “0” “4” “3m
D201 up “C” “gr “p” “qp ugn
D202 down “C” “B” “p” “gp
D202 up wor gy apn
D203 down “cr “g”
D203 up o
X10
— ———+(M8161) 8 bits operation mode
[S] D] n
— AsCl | D100 | D200 | K4
M8000
—|—M8161) when M8161 =ON, then 8 bits mode

and stored into lower byte of destination device

K1 K2 K3 K4 K5 K6 K7 K8
D200 down “C” “B” “A” “0” ugn ugy ugn L
D201 down “C” “B” “A” “0” “4” ugn o
D202 down “«Cc” “B” “pn “Q” ugn ag
D203 down “«c “g” “p” uqyr agn
D204 down “cr “B” “pn “Q”
D205 down “or gy apn
D206 down “c g
D207 down i




5. Applied Instructions

Ascii To Hex Conversion

FNC(83) 16 bits: HEX(P) - - == === === == cmmmmme e e 7 Steps | J1n | J2n-- |
| HEX | P
Operands: [S.]
KH. [ KnX [ KnY [knM [kns [ T | ¢ | D | vz ]
|«<—>| | [D.] |
n=(1~64)
Flag:
[S.] D] n
F—{F————{ HEX | D200 | D100 | K4 |

¢ The ASCII code of the upper/lower byte in source [S.] to be converted to the hexadecimal data and stored into
the destination device [D.] for n number byte.
+ When M8161=0FF, 16 bits operation mode.
Ex.: D200 down ="0", D200 up ="A", D201 down ="B", D201 up ="C”
D202 down ="1", D202 up ="2", D203 down ="3", D203 up ="4"

[« ——

16 bits ——>|

‘ ignore

‘ Lower 8 bits |

source data

D102 D101 D100
K1 OH
K2 0AH
K3 0ABH
K4 0ABCH
K5 OH ABC1H
K6 0AH BC12H
K7 0ABH C123H
K8 0ABCH 1234H
X10
— ——+M8161) 8 bits mode
[S.] D] n
— HEX | D200 | D100 | K4 |
M8000
——(M8161) when M8161=ON, then 8 bits mode

+ The ASCII code of the lower byte in source [S.] to be converted to the hexadecimal data and stored into the
destination device [D.] for n number byte.

+ When M8161=0N, 8 bits operation mode.

Ex: D200="0", D201="A", D202="B", D203="C"
D204="1", D205="2", D206="3", D207="4"

D102 D101 D100
K1 OH
K2 OAH
K3 OABH
K4 OABCH
K5 OH ABCI1H
K6 OAH BC12H
K7 OABH C123H
K8 OABCH 1234H




5. Applied Instructions

Check Code
FNC(84) 16 bits: CCD(P) - = = == = = === === mmemm e e e 7 Steps | | | | J1n | J2n-- |
| cco | p
Operands: [S.] |
KH. [ KnX [ KnY [knM [kns [ T | ¢ | D | vz ]
<n-> |< n-—>
n=1~64 «<—[D] ——————
Flag:
M8000 [S] [D.] I

—— cco | pbwo | po | Kio |

+ Calculation the data of n bytes (16 bits) from the head address of source [S.], then put the Sum->DO00, Vertical
Parity>DO01([D.]+1).

M8161=0OFF 16 bit mode
(S.) Bit Pattern

D100 L K100 0 1 1 0 0 1 0 0
D100 H K111 0 1 1 0 1 1 1 1
D101 L K100 0 1 1 0 0 1 0 0
D101 H K98 0 1 1 0 0 0 1 0
D102 L K123 0 1 1 1 1 0 1 1
D102 H K66 0 1 0 0 0 0 1 0
D103 L K100 0 1 1 0 0 1 0 0
D103 H K95 0 1 0 1 1 1 1 1
D104 L K210 1 1 0 1 0 0 1 0
D104 H K88 0 1 0 1 1 0 0 0

Vertical parity 1 0 0 0 0 1 0 1

Sum | K1091
X10
— ———(M8161) MB8161=ON, 8 bits operation mode.
[S] [D] n
—{ ccD|D100| DO | K4 |
M8000
—}—(M8161)
<«—— 16 bits ——
ignore [ Lower 8 bits

source data
+ Calculation the data of n bytes (8 bits) from the head address of source [S.], then put the Sum->DO00, Vertical
Parity>DO01([D.]+1).

M8161=0ON 8 bit mode
(S.) Bit Pattern

D100 K100 0 1 1 0 0 1 0 0
D101 K111 0 1 1 0 1 1 1 1
D102 K100 0 1 1 0 0 1 0 0
D103 K98 0 1 1 0 0 0 1 0
D104 K123 0 1 1 1 1 0 1 1
D105 K66 0 1 0 0 0 0 1 0
D106 K100 0 1 1 0 0 1 0 0
D107 K95 0 1 0 1 1 1 1 1
D108 K210 1 1 0 1 0 0 1 0
D109 K88 0 1 0 1 1 0 0 0

Vertical parity 1 0 0 0 0 1 0 1
SuM | K1091




5. Applied Instructions

Volume Read

FNC(85) T 5 Steps | | | | J1n | J2n-- |

| VRRD | P
Operands: | [D.] |
KH. [ KnX [ KnY [knM [Kkns [ T | ¢ | D | vz ]
<—>| [S.]=(0-3)

M8000 [S] D]
—— WVRRD | ko | DO |
X001

——(T0) DO

+ The identified volume [S.] of the master unit is read as an analog input and converted to 8 bits binary code (0-255)
stored into the destination device [D.].
¢ The content of [D.] can as Timer data or Counter data.

Volume Scale

FNC(86) 16 bits: VRSC(P) - - = - = === === - = m e e oo - 5 Steps | | | | Jin | J2n-- |
| VRSC | P
Operands: [D.]
| KH. [ Knx [ knY [KnM [ kns | T | ¢ | D | vz

|«——[s]1=(0-3)

M8000 [S] [D]
—F—— VvrRsc [ Ko | Do |
X001

—|—— DECO | DO | MO | K4 |
MO

—|F—— ON when the setting value of VR is "0"
M1
— [———ON when the setting value of VR is "1"

M 10
— F——— ON when the setting value of VR is "10”

+ The identified volume [S.] of the master unit is read as an analog input and converted to 8 bits binary code (0-255)
then divided 16, the result (0-15) stored into the destination device [D.].
¢ This function the volume can as a 16 (0-15) position rotary switch.



5. Applied Instructions

PID
FNC(88) 16 bits: PID = = = = === 2= m e e e e 9 Steps| | | | J1n | J2n-- |
| PD |
Operands: [S1][S2.]S3] |«——
| KH. [ KnX [ KnY [KnM [ Kns | T | ¢ | D | vz ]
|<[D.]>|
Operands:
x|y [m]s |
Flag:
X0 [S1] [s2] s3] D]
——— pPD | Do D1 | pwo | D2 |

Set Value Process Value Parameter Output Manipulation Value

(SV) (PV)
[S1.]: Set Value
[S2.] : Process Value }
[S3.] ~ [S3.]+6 : Control Parameter
[D.] : Output manipulation value data register

¢ It will occupy continuous 25 devices from assigned

(MV)

Use setting execute program as left mentioned, and stored the result
(MV) into [D]

[S3.]. In this example, it occupies D100 ~ D124.

+ When execute in first time, have to clear the content of [S3.]+7 to be 0.

MO

F— movP |

Ko | D107 |

_|

PD | po | D1 | Dioo

| b2 |

¢ Before execute PID operation, have to use MOV command to write the parameter set value for PID control first.

1~32767 (ms) (can’t set shorter than scan-time)

. 0 : forward action ; 1 : reverse action

: 0 : Without input change Alarm ; 1 : With input change Alarm
: 0 : Without output change Alarm ; 1 : With output change Alarm
: reserved

: reserved

: 0 : Without output limit ; 1 : With output limit

~ BIT15 : reserved

1~ 32767 (%)
1~ 32767 (x 100ms ), 0 is without integral action

1~ 32767 (x 10ms ), 0 is without derivative action

[S3.] Sampling Time (Ts)
[S3.]+1  Actdirection (ACT) BITO

BIT1

BIT2

BIT3

BIT4

BIT5

BIT6
[S3.]+2  Input Filter (o) 0~ 99 (%)
[S3.]+3  Proportion Constant (Kp)
[S3.]+4 Integral Time Constant (Ti)
[S3.]+5  Derivative Filter Constant (Kd) 0~ 100 (%)
[S3.]+6  Time Derivative Constant (Td)
[S3.]+7

} For internal operation when execute PID

[S3.]+ 19
[S3.]+20 System reserved
[S3.]+21 System reserved
[S3.]+22 Output maximum value limitation, it is effective when [S3.]+1, BIT5=1
[S3.] +23 Output minimum value limitation, it is effective when [S3.]+1, BIT5=1
[S3.]+24 System reserved



5. Applied Instructions

+ Basic operation of PID instruction :
This instruction is based on speed form, measure Derivative calculation formula to execute PID operation.

In PID control, execute operation formula of forward action or reverse action according to the content of “Act
direction” which is assigned by [S3.].

PID basic formula:

_ 1 ¢! de(t) _
Output u(t) = Kp { e(t) + e § ,e(dt + Td T } e(t) = error value
i
— | 1 P
e
r 1 I u Control z
Set value @ Tis O Kp Output value” | Object

- D

L— | TdS [—

Q w

Interference



5. Applied Instructions

FNC(89)

FNC(90)

FNC(91)

FNC(92)

FNC(93)

FNC(94)

FNC(95)

FNC(96)

FNC(97)

FNC(98)

FNC(99)

-74



5. Applied Instructions

Floating Point Compare

FNC(110) | | | | 32n- |
D | ECMP | P || 32 bits:(D)ECMP & (D)ECMP(P) - - - - - - - - - - 13 steps
Operands: |<[S1.]>| |<[S1.p]
| KH | KnX [ KnY [KnM [Kns | T | ¢ | D | vz |
|<4S2.}>| |<{S2.p|
Operands: |¢<—— [D.] ——>|
‘ X ‘ Y ‘ M ‘ S ‘ The result is indicated by 3 bit devices specified with the head
Flag: none address entered as D.
X001 [S1] [S2.] D] (D11,D10) : (D21,D20)—> MO,M1,M2
H I D ECMP ‘ D 10 | D 20 ‘ MO ‘ binary floating data : binary floating data
MO
—| — When (D11, D10) > (D21, D20) ,then MO ON
M 1 binary floating data binary floating data
— —— When (D11, D10) = (D21, D20) ,then M1 ON
M 2 binary floating data binary floating data
———When (D11, D10) < (D21, D20) ,then M2 ON
0 binary floating data binary floating data

When X001 OFF, then not execute ECMP, MO~M2 status unchanged
+ Compare the binary floating data of the source devices [S1.] and [S2.], this will automatic ON/OFF 3 bit devices
from the head address of [D.].
+ When source operand assigned by constant K or H, it will be converted to binary floating data automatically.

X001 (K5000) : (D101,D100) —> M10,M11,M12
}—H—{ DECMP | K5000 D100 M 10 \ Convert automatically  binary floating data

binary floating data




5. Applied Instructions

Floating Point Zone Compare

FNC(111) | | | | J2n-- |
D | EzcP | P || 32 bits:(D)EZCP & (D)EZCP(P) - - - - - - - - - - - 17 steps
Operands: |«—s|[S1.][S2.]1[S]] [S1][S2][S] |[«—>
KH | Knx [ KnY [KnM [ Kkns | T | ¢ | D | vz |
Operands: |<—— [D.] ——|
‘ X ‘ Y ‘ M ‘ S ‘ [D.] occupy 3 bit devices from the head address,[S1.] ~ [S2.]set [S1.]=[S2.]
Flag: None
X001 [S1] [S2] [S] D.]
F— bpEZCP | D20 | D30 | bo | M3 |
M3
—| |—When(D21, D20) > (D1, DO) ,then M3 ON
M 4 binary floating data binary floating data
— F—When(D21, D20) < (D1, DO) < (D31,D30) ,then M4 ON
M5 binary floating data binary floating data
——When(D1, DO) > (D31, D30) then M5 ON
0 binary floating data binary floating data

X001

If XO01OFF, then not execute ECMP, M3~M5 status unchanged.
+ The result will automatically set 3 bit devices from the head address of [D.]
+ When source operand assigned by constant K or H, it will be converted to binary floating data automatically.

| DEzcP | K10 | K2800 | D5 |

(K10 :[D6,D5]  : (K2800) —> MO,M1,M2

MO lConvert automatically binary  convert automatically

binary floating data  floating data. ~ binary floating data

¢Set [S1.] = [S2],if[S1.] >[S2.], then data of [S2.] is as same as data of [S1.].



5. Applied Instructions

Float to Scientific conversion

FNC(118) | | | | |
D | EBCD | P || 32 bits:(D)EBCD & (D)EBCD(P) - - - - == - - - - - - - 9 steps
Operands: <S]>
| KH | Knx | KnY [KnM [kns | T | ¢ | D | vz |
<[D.]>
Operands:
x|y [m]|s |
Flag:
X001 [S] D] (D51,D50) :  (D21,D20)
HH D EBCD ‘ D 50 ‘ D 20 ‘ binary floating data decimal floating data

+ Convert binary floating data assigned by source device to decimal floating data, and store it to destination device.

binary floating data D51 D50 | decimal 23BIT, exponent 8BIT, sign 1BIT

{

exponent decimal decimal exponent

decimal floating data D21 | D20 | [D20] x 10P#

+Reserved

Scientific to Float conversion

FNC(119) | | | | |
D | EBIN | P || 32 bits:(D)EBIN & (D)EBIN(P) - - - - - - - - - - - - - - 9 steps
Operands: |<{S.]>|
K,H | KnX | KnY | KnM | KnS T C D V,Z
<D}
Operands:
L x [y [m]s |
Flag:
X001 [S] D.] (D21,020) — (D51,D50)
}—H—{ D EBIN ‘ D 20 ‘ D 50 ‘Decimalfloating data binary floating data

¢ Convert binary floating data assigned by source device to decimal floating data, and store it to destination device.

exponent decimal decimal exponent

decimal floating data D21 | D20 | [D20] x 10!

g

binary floating data D51 D50 | decimal 23BIT, exponent 8BIT, sign 1BIT

+ Reserved



5. Applied Instructions

Floating Point Addition

FNC(120) | | | | J2n-- |
D | EADD | P || 32 bits:(D)EADD & (D)EADD(P) - - - - - - - - - - - - 13 steps
Operands: |«——|[S1.][S2.] [S1][S2.]|«<—>|
| KH | Knx | KnY [KnM [kns | T | ¢ | D | vz |
<D}
Operands:
(x [y [m]s |
Flag: None
X001 [S1] [S2] D] (D11,010) + (D21,0D20) —» (D51, D50)
—{ DEADD [ D10 D 20 D50 | binayfoaingdata binaryfloaingdata  binary floating data

+ Two devices of binary floating data are added, then the result stored by form of binary floating data at

destination device.

+ When source operand assigned by constant K or H, it will be converted to binary floating data automatically.

X002 (D101,D100)
—{ DEADD | D100 | K1248 | D110 | timylkaigoa

+

(K1248) — (D111, D110)

convert automatically to binary floating data

binary floating data

+ Enable assign source operand [S.] and destination operand [D.] to same device number.

Floating Point Subtraction

FNC(121) | | | | 32n-- |
D | ESUB | P || 32 bits:(D)ESUB & (D)ESUB(P) - - - - - - -- - - - 13 steps
Operands: |«——>|[S1.][S2.] [S1][S2]|«—
KH | KnX | knY [k [kns [ T | ¢ | D | vz |
<Dl
Operands:
[ v [w]s]
Flag: None
X001 [S1.] [S2.] [D.] (D11,010) - (D21,D20) — (D51, D50)
H D ESUB ‘ D 10 ‘ D 20 ‘ D 50 ‘ binary floating data  binary floating data ~ binary floating data

¢ Binary floating data of [S1.] subtract binary floating data of [S2.], then the result stored by form of binary floating

data at destination device of [D.].

+ When source operand assigned by constant K or H, it will be converted to binary floating data automatically.

X002

(K2346)

(D101,0100) — (D111, D110)

}—{ DESUB | D2346 | D100 D 110 | Convertautomaticallyto ~binary floating data  binary floating deta
binary floating data

+ Enable assign source operand [S.] and destination operand [D.] to same device humber.



5. Applied Instructions

Floating Point Multiplication

[ feen-]

x (D21,D20) — (D51, D50)

FNC(122)
D | EMUL | P || 32 bits:(D)EMUL & (D)EMUL(P) - - - - - - -- - - 13 steps
Operands: |«——|[S1.][S2] [S1][S2.]|<——>|
| KH | Knx | KnY [KnM [kns | T | ¢ | D | vz |
<D}
Operands:
[ v [w]s]
Flag: None
X001 [S1] [S2.] [D.] (D11,D10)
—{DbEMUL| D10 | D20 | D50 | tnayfaingda

binary floating data binary floating data

+ Two source devices, binary floating data of [S1.] is multiplied by binary floating data of [S2.], then the result
stored by form of binary floating data at destination device of [D.]. .
+ When source operand assigned by constant K or H, it will be converted to binary floating data automatically.

X002 (K2346)
—{DEMUL [ k2346 | D100 [ D110 |cometautomaicayto binaryfoaingdeta  bivaryfoating dea

binary floating data

Floating Point Division

X

(D101,D100) — (D111, D110)

FNC(123) | | | 32n-- |
D | EDIV | P || 32 bits:(D)EDIV & (D)EDIV(P) - - - - - - - - - - - - - 13 steps
Operands: |«—s|[S1.][S2] [S1][S2]|«—>
KH | KnX | knY [k [kns [ T | ¢ | D | vz |
<D}>
Operands:
[ v [w]s]
Flag: None
X001 [S1.] [S2.] [D.] (D11,010) + (D21,D20) — (D51, D50)
—{ DEDIV | D10 | D20 | D50 | biayloaingda binayfoaingdeta  binaryfloating deta

¢ The binary floating data of assignation device [S1.] is divided by binary floating data of assignation device [S2.],

then the result stored by form of binary floating data at destination device of [D.].

+ When source operand assigned by constant K or H, it will be converted to binary floating data automatically.

X002 (D101,D100) =+
H D EDIV D 100 K 100 D 110 ‘ binary floating data  convert automatically to  binary floating data
binary floating data

(K100) — (D111, D110)



5. Applied Instructions

Floating Point Square Root

FNC(127) | | | | J2n-- |
D | ESQR | P || 32 bits:(D)ESQR & (D)ESQR(P) - - - - - - -- - - - 13 steps
Operands: |<[S.]-> <[S]>
KH | Knx [ KnY [KnM [kns | T | ¢ | D | Zz |
<b}>
Operands:
‘ X ‘ Y | M ‘ S ‘ The content of [S.] is positive number, then effective
Flag: M8020
X001 [S.] D] -~/ (D11,010) — (D21, D20)
—{DESQR| D10 | D20 | brayfaingcaa binary floating deta

+ To be square root of binary floating data of source device [S.], then the result stored by binary floating data at
destination device of [D.].
¢ When source operand assigned by constant K or H, it will be converted to binary floating data automatically.

X002 ~K1024 - (D111, D110)
}—{ DESQR | k1024 | D110 |convetatomaicalyto  bivaryfloating data
binary floating data

+ If the result is “0”, then zero flag M8020 will ON.
+ The content of source operand is effective only when it is positive. If the number is negative, then error flag
M8067 will ON and stop executing.

Float to Integer

FNC(129) 16 bits:INT & INT = - = == == oo om oo oo 5 steps | | | | | 32n-- |
D | INT | P || 32bits:(D)INT & (D)INT(P) - - ------------- 9 steps
Operands: <S>l
K\H | KnX | KnY | KnM | KnS T C D V,Z
<D}>
Operands:
x|y [m]s |
Flag:
X001 [S.] [D.] (D11,D10) — (D20)
—| H INT ‘ D10 ‘ D20 ‘ binary floating data BIN integer, remove the number of decimal fraction
X002 [S.] [D.] (D101, D100) — (D201, D210)
—| H D INT ‘ D100 ‘ D200 ‘ binary floating data BIN integer, remove the number of decimal fraction

+ Convert binary floating data of assigned device [S.] to BIN integer, then store the result at destination device [D.]
¢ When the result is “0”, then zero flag M8020 will ON.

When it converts and becomes 0 because of less than 1, borrow flag M8021 will ON.

If the calculating result more than following limit, then will overflow and carry flag M8022 will ON.

When 16 bit operation: -32,768~32,767

When 32 bit operation: -2,147,483,648~2,147,483,647



5. Applied Instructions

Sine
FNC(130) | | | | J2n-- |
D| sIN | P || 32bits:(D)SIN& (D)SIN(P) - - == ------------ 9 steps
Operands: |<S. 1>
| KH | Knx | KnY [KnM [kns | T | ¢ | D | vz |
<D}>|
Operands:
| x | v | m | s |o°=angle<3so°
Flag
X000 1S [D.] (D51, D50)RAD —> (D61, D60)SIN

H D SIN ‘ D50 ‘ D60 ‘binaryfloating data binary floating data

+ Used assigned radian (RAD) by source [S.] to get SIN value, then store the result at destination device [D.].

[S] | D51 | D 50 | RAD value (angle x 7/180)
@ assign to binary floating data
] [ De1 | Deo | SINvale

binary floating data

+One radian : the angle subtended at the center of a circle by an arc is equal in length to the radius of the circle. It

is al lled “RAD". _
s also called Arc length = radius Y

1 rad = 180/r° ; 1°=r/180 rad
+To get length of m /
—
M8002 radius 0,0
—| |—< D MOV P ‘ K 60 ‘ DO ‘ /C=60° — (D0O) binary integer value
M8000
I I I DFLT ‘ DO ‘ D4 ‘ Convert ZC to binary floating value — (D5, D4)
— DEDIV | K31415926 | K1800000000 | D20 | (z/180) — (D21,D20)
— DEMUL| D4 | D20 | D30 | (D5 D4)angle x (r /180) — (D31, D30) RAD
binary floating value
— DSIN | D30 | D32 | (D31, D30)RAD — (D33, D21) SIN  binary floating value
—{ D MUL ‘ K 10000 ‘ K2 ‘ D 40 ‘ The length of Line L is double of diameter
—{ D FLT ‘ D 40 ‘ D 42 ‘ Convert Line L integer value to binary floating point format
—{ D EMUL ‘ D 42 ‘ D 32 ‘ D 100 D100 is the binary floating point value of Line m

—{ D INT ‘ D 100 ‘ D 200 ‘ D200 is the binary integer value of Line m

5-81



5. Applied Instructions

Cosine
FNC(131) | | | J2n-- |
D | cos | P || 32bits:(D)COS & (D)COS(P) - - ----------- 9 steps
Operands: |<{S.]>|
| KH | Knx | KnY [KnM [kns | T | ¢ | D | vz |
<D
Operands:
| x | v | m | s |o0°= angle<360°
Flag:
X000 [S.] D] (D51, DSO)RAD - (D61, D60)COS
H D COSs ‘ D50 ‘ D60 ‘binaryfloating data binary floating data

+ Used assigned angle (RAD) by source device [S.] to get COS value, then store the result at destination device [D.].

[S] ‘ D51 ‘ D 50 | RAD value (angle x 7 /180) assign to binary floating data

U

[D.] ‘ D61 ‘ D 60 | COS value binary floating data
Tangent
FNC(132) | | | J2n-- |
D | TAN | P || 32 bits:(D)TAN & (D)TAN(P) - - - == == - - - - - - 9 steps
Operands: |<S.}>|
| KH | KnX [ knY [KnaM [Kns | T | ¢ | D | vz |
<D.}»>
Operands:
X Y M S 0°= angle <360°
Flag:
X000 [S] [D.] (D51, DSO)RAD —> (D61, D60)TAN

H H D TAN ‘ D50 ‘ D60 ‘ binary floating data

+ Used assigned angle (RAD) by source device [S.] to get TAN value, then store the result at destination device [D.].

[S.] ‘ D51 ‘ D 50 | RAD value (angle x 77 /180) assign to binary floating data

U

binary floating data

[D.] ‘ D61 ‘ D 60 | TAN value binary floating data




5. Applied Instructions

Byte Swap
FNC(147) 16 bits:SWAP & SWAP(P) - - - - == === - - -~ - - 5 steps | | | | J1n | J2n- |
D | swAP | P || 32 bits:(D)SWAP & (D)SWAP(P) - - - - - - -- - - 9 steps
Operands: [S.]
| KH | KnxX | KnY [KnM |kns | T | ¢ | D | z

Operands:
x|y [m]s |
Flag
X000 [S.]
}—{ SWAP P ‘ D10 ‘ + when 16bits, Down 8 bits and Up8 bits exchange.
D10
‘ Up 8 bits ‘Down 8 bits‘
~_ 7
X000 [S.]

}—{ D SWAP P ‘ D10 ‘ ¢ when 32 bits, Up 8 bits and Down 8 bits exchange

D11 D10
‘ Up 8 bits ‘Down 8 bits‘ , ‘ Up 8 bits ‘Down 8 bits‘
~_ 7 ~_

+ If use continuative executing instruction, each scan cycle will execute to exchange, please pay attention.
+ This instruction is as same as FNC17 (XCH) function of expanded.



5. Applied Instructions

FNC150 — 159 Position Control

+ The Ex series of controller pulse output signal: pulse (negative logic) + sign, as following drawing

fixed Y00, YOL pulse output point Vo] vl

fixed Y02,Y03 direction output point ON (forward) | OFF (reverse)

¢ The pulse duty cycle is 50% ON, 50% OFF
+ Single position control. The curve condition of controller and relative device.

Maximum speed
Actual acceleration time—> < _\ — <— actual deceleration time

\

pulse output

frequency

bias speed

acceleration timg deceleration time
<>



5. Applied Instructions

Absolute current value read

FNC(155) 16 DitS:ABS - - < = < - = wma o eee oo s 7 steps | | | | |
D | ABS | 32 Dits:(D)ABS - - -« === -mmm o meeao o 11 steps
Operands: [S.]
| KH | KnX | KnY |[KnM [kns | T [ ¢ | D | Z

Operands:

[ x [y [m[s |
Flag: M8029

Reserved



5. Applied Instructions

Zero return

FNC(156) | | | J1n | J2n-- |
D | zZrRN | 32 Dits:(D)ZRN - - = = === === mem oo eeao s 17 steps
Operands: [S1]
KH | Knx [ KnY [KknM [Kkns | T | ¢ | D | Z
|[«——>|[S2.]

Operands: |<s3]>|<[D.]>|
L x v [m][s |
Flag: M8029
X10 [S1] [S2] [S3] D]
—— DzRN | K1000 | D1000 | x02 | Y00 |

¢ [D.] assign pulse output point
[S1.] assign speed of zero-return search for DOG point (Home Speed) 10 ~ 200,000 pps -
[S2.] it will occupy continuous 100 words from assigned [S2.]. In this example, it occupies D1000~D1099.
[S2.]+0 : speed of search for zero-point 10~32,767 pps
[S2.]+1 : operation direction control point Y2~Y7

[ 57 | b6 | b5 | ba | b3 | b2 | b1 ] o |

Assign operation direction output point (Y)
System reserved

[S2.]+2 : parameter setting

[ 57 | b6 | b5 | ba | b3 | b2 | b | bo |

System reserved

Without slope stop flag (X10 OFF stop effective)
Continuous motion flag

System reserved

Change status of operation control point
0:ON Up OFF Down; 1:ON Down OFF Up

System reserved

[S2.]+3 ~ [S2.]+99 : as same as FNC(59) PLSR HY[S3.]+3 ~ [S3.]+99

[S3.] assign DOG point input signal. Effective range X00~X07 (pulse catch signal M8170~M8177) -
Zero-return signal is set by [S2.]+24.

+ When ZRN command is executed, zero-return point busy flag M8154~M8157 will be set automatically to avoid
drive DRVI, DRVA at the same time.

¢ This command Y00 ~ Y03 can be used once and has to select transistor output module.
¢ ltis fixed to 32 bits operation. If user assigns 16 bits operation mode, then error 6509 will be occurred.




5. Applied Instructions

Pulse V
FNC(157) | | | J1n | J2n-- |
D | PLSV | 32 Dits:(D)PLSV - - = = == <= == mmm oo eeao s 13 steps
Operands: |<[S]~>]
KH | Knx [ KnY [KknM [Kkns | T | ¢ | D | Z
Operands: |<iD2.]>|
v [w]s]

|<[D1.]>|

Flag: M8029

[S] D1]  [D2]

MO
’—H—{ DPLSV | D100 | YOO | Y02 |

+ [D1.] assign operation pulse output point. (It is fixed to YOO~Y03 as output point)
[D2.] assign operation direction output point.. (It is fixed to Y02~Y07 as output point)
[S.] It will occupy continuous 100 words start from assigned [S.]. In this example, it occupies D1000~D1099.
[S.]+1, [S]+0 : assign output frequency. [32bits]:10 ~ 200,000 Hz
[S.]+2 : Parameter setting

o7 Lo [ o5 | oa [ 53 | 02 [ o1 [ 0]

System reserved

Without slope stop flag (MO OFF stop effective)
Continuous motion flag

System reserved

Chang status of operation control point
0:ON Up OFF Down; 1:ON Up OFF Down

System reserved
[S.]+41, [S.]+40 : PLSV number of output pulses. Value = 0 is without target operation.
[S.]+52 : Mark signal

[ 57 | b6 | b5 | ba | b3 [ b2 | b1 | o]

Mark signal X0~X7
0:upper effective 1:lower effective
0:without target function 1:with target function

[S.]+3 ~ [S.]+99 : as same as FNC(59) PLSR [S3.]+3 ~ [S3.]+99

¢ When PLSV command is executed, busy flag M8142~M8145 will be set automatically.

+ Value of [S.] can be changed during pulse output, but symbol (+,-) can not be changed. If drive contact OFF, then
decelerate to bias speed stop directly.

¢ ltis fixed to 32 bits operation. If user assigns 16 bits operation mode, then error 6509 will be occurred.
+ Following modes can be achieved,

el
T




5. Applied Instructions

Drive to increment

FNC(158) | | | J1n | J2n-- |
D | DRVI | 32 Dits:(D)DRVI - - = == = = == mm oo mmmee o mm e 17 steps
Operands: [S1]
KH | Knx [ KnY [KknM [Kkns | T | ¢ | D | Z
[«——>|[S2]
Operands: |«——>]| [D1.][D2]
[ x [y [wm[s |
Flag: M8029
X10 [S1]  [S2] [D1] [D2]
}—H—{ DDRVI | DO [ D1000 | Yoo | Y02 |

Position Speed
¢ [D1.] assign operation pulse output point. (only YO0~YO03).
[D2.] assign operation direction output point. (only YO02~YQ7).
[S1.] assign number of output pulses for increment address. (positive value: forward; negative value: reverse)
[S2.] It will occupy continuous 100 words start from assigned [S2.]. In this example, it occupies D1000~D1099.
[S2.]+1, [S2]+0 : assign output frequency. [32bits]:10 ~ 200,000 Hz.
[S2.]+2 : Parameter settin

‘b?‘bG‘bS‘b4‘b3‘b2 b1|b0|

It is fixed to O : increment address

Without slope stop flag (stop halfway is effective)

Continuous motion flag

System reserved

Change status of motion control point 0:ON Up, OFF Down; 1:0N Down, OFF Up

System reserved

[S2.]+3 ~ [S2.]+99 : as same as FNC(59) PLSR #y[S3.]+3 ~ [S3.]+99
¢ This instruction for YO~Y3 only can be used once, and has to select transistor output module.
+ When DDRVI are executed, busy flag M8146~M8149 will be set automatically by system.

+ During output pulse, to modify value of [S1], [S2]+1, [S2]+0 is ineffective.
¢ ltis fixed to 32 bits operation. If user assigns 16 bits operation mode, then error 6509 will be occurred.

M8002
I | ZRST | D1000 | D1099 |

—f CALL \ P10 \DRVI parameter setting
M500

|| | DDRVI | DO | D1000 | YO Y2
M8029
1 | RST | M500 |

—{ RST | m8029 |

M8000
P10 1 | DMOV | K10,000 | D1000 | Output frequency (speed)

—{ DMOV \ K10,000 \ DO \ Number of output pulses (increment address)

P11 4|:| As same as example of DPLSR single position
SRET

END




5. Applied Instructions

Drive to absolute

FNC(159) | | | J1n | J2n-- |
D | DRVA | 32 DitS:(D)DRVA - - = = = === o oo 17 steps
Operands: [S1]
KH | Knx [ KnY [KknM [Kkns | T | ¢ | D | Z
[«——>|[S2.]
Operands: |«——>| [D1.][D2]
(X [ v [wml[s]
Flag: M8029
X10 [S1] [S2] [D1]  [D2.]
}—H—{ DDRVA| DO [ D1000 | Yol | Y03 |
Position Speed

¢ [D1.] assign operation pulse output point. (only YOO~YO03).
[D2.] assign operation direction output point. (only YO02~YQ7).
[S1.] assign number of output pulses for absolute address. (compare with bias address to decide forward or reverse)
[S2.] It will occupy continuous 100 words start from assigned [S2.]. In this example, it occupies D1000~D1099.
[S2.]+1, [S2]+0 : assign output frequency. [32bits]:10 ~ 200,000 Hz.
[S2.]+2 : Parameter settin

[ 57 | b6 | b5 | ba | b3 | b2 | b1 ] o |

Itis fixed to 1 : absolute address
Without slope stop flag (stop halfway is effective)
Continuous motion flag
System reserved
Change status of motion control point 0:ON Up, OFF Down; 1:0N Down, OFF Up
System reserved
[S2.]+3 ~ [S2.]+99 : as same as FNC(59) PLSR HY[S3.]+3 ~ [S3.]+99
¢ This instruction for YO~Y3 only can be used once, and has to select transistor output module.
+ When DDRVA are executed, busy flag M8150~M8153 will be set automatically by system.

+ During output pulse, to modify value of [S1], [S2]+1, [S2]+0 is ineffective.
¢ Itis fixed to 32 bits operation. If user assigns 16 bits operation mode, then error 6509 will be occurred.
M8002

L | ZRST | D1000 | D1099 |

1 CALL | P10 | DRVA parameter setting
M500

Il | DDRVA | DO | D1000 | YO Y2
M8029
1 | RST | M500 |

— RST | w8029 |

M8000
P10 —] | DMOV | K10,000 | D1000 | Output frequency (speed)

—{ DMOV \ K10,000 ‘ DO ‘ Number of output pulses (absolute address)

P11 4|:| As same as example of DPLSR single position
SRET

END




5. Applied Instructions

Time Compare

FNC(160) 16 bits:TCMP & TCMP(P) - = = == == === == - - - - 5 steps | | | | J1n | J2n- |
| TcmP | P
Operands: [S1.][S2.][S3.]
KH | Knx [ KknY [knM [kns | T | ¢ | D | vz
| [S.] |
Operands: |¢<—— [Bb] ——|

‘ X ‘ Y | M ‘ S ‘[D.] occupy continuative 3 bits
Flag: M8020, M8021, M8022

X000 [S1.] [S2.] [S3.] [S.] [D.]
F— TcmP | k10 | k30 | K50 | bo [ Mo |
10 hours30 mins 50 secs
[S1]
MO DO (hours)
—| l—lO hours 30 mins 50 secs > D1 (mins) ON
D2 (secs)
M1 DO (hours)
—| l—lO hours 30 mins 50 secs = D1 (mins) ON
D2 (secs)
M2 DO (hours)
—| l—lO hours 30 mins 50 secs < D1 (mins) ON
D2 (secs)

When X000 OFF, not execute TCMP, MO~M2 status unchanged.

+ Time of source device' [S1.],[S2.],[S3.] ,compare with time value which stored at 3 bits from the head address of
[S.]. According the result, the device of 3 bits from the head address of [D.] will be ON/OFF automatically.

[S1.] : “hour” assign " 0~23 ; hour.

[S2] :“min” assign T0~59 ; min.
[S3.] : “sec”assign "0~59 | sec.
[S.] : “hour” assign " 0~23 ; hour.

[S]+1:“min” assign "0~59 ; min.
[S.]+ 2: “sec” assign " 0~59 | sec.

[D.],[D.] +1,[D.] +2 : according the result, device of 3 bits from the head address of [D.] is ON/OFF automatically.
+ The content of real time clock stored at special register D8015(hour), D8014(min), D8013(sec).



5. Applied Instructions

Time Zone Compare

FNC(161)

16 bits:TZCP & TZCP(P)

©
n
—
D
©
"

| J1in | J2n-- |

| T2C

P|P

Operands:

Operands:

|<— [S1.][S2.][S3.]—>|

KH | Knx [ KknY [knM [kns | T | ¢ | D | vz

|<—— [Db] ——>|

‘ X ‘ Y ‘ M ‘ S ‘ Occupy 3 bits from the head address of [D.], set [S1.]=[S2.]

Flag: M8020, M8021, M8022

X000

When X000 OFF, then not execute TZCP, M3~M5 status unchanged.

[S1] [S2] [S.] [D.]
— TzcP | p20 | D30 | DO M 3
[S1.] [S.]
M3 D20 (hours) DO (hours)
_| l_ D21 (mins) > D1 (mins)
D22 (secs) D2 (secs)
M4 D20 (hours) DO (hours)
_| l_ D21 (mins) = D1 (mins) =
D22 (secs) D2 (secs)
M5 DO (hours)
_| l_ D1 (mins) >
0\ D2 (secs)

[S2]

D30 (hours)

D31 (mins)

D32 (secs)

D30 (hours)

D31 (mins)

D32 (secs)

ON

ON

ON

+ Compare it with time value zone of 3 bits from the head address of [S.]. According to the result, then 3 bits from
the head address of [D.] will be ON/OFF automatically.

[S1], [S]+1, [S.] +2

[S2.], [S2.] +1, [S2.] +2

[S.],[S]+1,[S.]+2 : real time clock, assign “hour” , “min”, “sec”.

: The lower limit of compare range, assign “hour” , “min” , “sec”.

: The topper limit of compare range, assign “hour

TAY

7, “min”, “sec”.

[D.], [D.] +1, [D.] +2 : According result of comparison, device of 3 bits from the head address of [D.] is ON/OFF automatically.

Setting range of “hour” , “min” , “sec” compare with real time clock, reference to FNC160 (TCMP).



5. Applied Instructions

Time Addition
FNC(162) 16 bits: TADD & TADD(P) - - = = == === - -~ - - - - - 7 steps | | | | J1n | 32n- |
| TADD | P
Operands: [«——SL][S2.]—>|
| KH | Knx | KnY [KnM [kns | T | ¢ | D | vz |
| D] |
Operands:
x|y [m]|s |
Flag: M8020, M8021, M8022
X000 [S1.] [S2.] [D.]
—{F— TADD | D10 | D20 | D30 |(D10,011,D12)+(D20,021,D22) —(D30,D31,32)
[S1.] [S2.] [D.]

D10 10(hours)

D11 30(mins)

D12 10(secs)

10hours30mins10secs

D20 3(hours)
+ D21 10(mins)
D22 5(secs)
3hours10minsbsecs

D30 13(hours)
D31 40(mins)
D32 15(secs)
13hours40mins15secs

+ The time value stored at 3 bits from the head address of [S1.] add the time value stored at 3 bits from the head

address of [S2.], then stored the result at the device of 3 bits from the head address of [D.].

¢ If the result greater than “24”, carry flag M8022 ON, and the value of addend subtract 24, then stored at [D.].

[S1]

18 (hours)

10 (mins)

30 (secs)

18hours10mins10secs

[S2.]
10 (hours)
+ 20 (mins)
5 (secs)
10hours20mins5secs

D]
4 (hours)
30 (mins)
35 (secs)
4hours30mins35secs

¢ The result is “0” (Ohour Omin Osec), then zero flag M8020 ON.

+ Setting range of “hour” , “min” , “sec” compare with real time clock, reference to FNC160 (TCMP) instruction.



5. Applied Instructions

Time Subtraction

FNC(163) 16 bits: TSUB & TSUB(P) - - === ==~ ------- 7 steps | | | | J1n | J2n- |
| TsuB | P
Operands: |[«<—S1][S2}——>|
| KH | Knx | KnY [KnM [kns | T | ¢ | D | vz |
| D] |
Operands:

(x| v [ m][s |
Flag: M8020, M8021, M8022

X000 [S1.] [S2.] [D.]

——{— TsuB | b1 | D20 | D30

| (D10,011,D12) - (D20,D21,D22) —(D30,D31,32)

[S1.]

D10 10(hours)

D11 30(mins)

D12 10(secs)

10hours30mins10secs

[S2.]

D20 3(hours)

D]

D21 10(mins)

D30 7(hours)

D22 5(secs)

D31 20(mins)

3hours10mins5secs

D32 5(secs)

7hours20minsssecs

¢ The time value stored at 3 bits from the head address of [S1.] subtract the time value stored at 3 bits from the
head address of [S2.], then stored the result at the device of 3 bits from the head address of [D.].
¢ The result less than “0”, borrow flag ON, and the result of subtraction added 24, then stored at [D.]

[S1] [S2] [D.]
5 (hours) 18 (hours) 11 (hours)
20 (mins) - 10 (mins) - 10 (mins)
40 (secs) 5 (secs) 35 (secs)
5hours20mins40secs 18hours10minsbsecs 11hours10mins35secs

¢ The result is “0” (Ohour Omin Osec), then zero flag M8020 ON.
+ Setting range of “hour” , “min”, “sec” compare with real time clock, reference to FNC160(TCMP) instruction.



5. Applied Instructions

Time Read
FNC(166) 16 bits: TRD & TRD(P) - = = === === === === = = = - 5 steps | | | J1n | J2n- |
| TRD | P
Operands:
| KH | Knx | KnY [KnM [kns | T | ¢ | D | vz |
| [D.] |
Operands:
‘ X ‘ Y ‘ M ‘ S ‘ Occupy 7 bits from the head address of [D.]
Flag:
X000 D.]
H }—{ TRD | DO | Thedataofrealtime clock stored at destination device of 7 bits from the head address of [D]
Device Item Data Device Item
D8018 Year 0~99(last two figure)  — DO Year
D8017 Month 1~12 —_— D1 Month
D8016 Date 1~-31 _—> D2 Date
D8015 Hours 0~23 E— D3 Hours
D8014 Minutes 0~59 _> D4 Minutes
D8013 Seconds 0~59 _— D5 Seconds
D8019 Week 0(Sun)~6(Sat) _— D6 Week




5. Applied Instructions

Time Write

FNC(167)

16 bits: TWR & TWR(P)

| J1in | J2n-- |

| TWR | P

Operands:

| KH | Knx | KnY [KnM [kns | T | ¢ | D | vz |

Operands:

| x [y [m]s |

Flag:

X000

[S.]

}—{ TWR P ‘ D10 ‘ New time data write into special register D8013-D8019

Device Iltem Data
D10 Year 0~99(last two figure)
D11 Month 1~12
D12 Date 1~-31
D13 Hours 0~23
D14 Minutes 0~59
D15 Seconds 0~59
D16 Week 0(Sun)~6(Sat)

Device ltem
D8018 Year
D8017 Month
D8016 Date
D8015 Hours
D8014 Minutes
D8013 Seconds
D8019 Week




5. Applied Instructions

GRAY CODE
FNC(170) 16 bits:GRY & GRY(P) - = === === === ------- 5 steps | | | | J1n | J2n- |
D | GRY | P || 32bits:(D)GRY & (D)GRY(P) - - ----------- 9 steps
Operands: | [S] |
| KH | Knx | KnY [KnM [kns | T | ¢ | D | vz |
| D] |
Operands:

| x [y [m]s |

Flag:

X000 [S1.] D]
’—H—{ GRY | K1234 | K3Y10 | [S]®BIN) — [D](GRY)

b15 bO
BIN1234 |o|o[o|o]o|1]o]o]1][21]of[2]0]o0]1]0]

4

Y23 Y20 Y17 Y10
GRY 1234 loJ1f2]ofao]afa]1]o]1]1]

+ [S.] effective value range
When 16 bits operation : 0~32,767
When 32 bits operation : 0~2,147,483,647



5. Applied Instructions

GRAY CODE
FNC(171) 16 bits:GBIN & GBIN(P) - == - === === -~ - - - 5 steps | | | | J1n | J2n- |
D | GBIN | P || 32bits:(D)GBIN & (D)GBIN(P) - - - - - - - - - - - - - 9 steps
Operands: [S.]
KH | Knx [ KknY [knM [kns | T | ¢ | D | vz
| D] |
Operands:
(x [y [m]s |
Flag:
X000 [S1] D]
’—H—{ GIBN | K3X0 | D10 | X000~X013(GRY)-~D10(BIN)
X13 X10 X7 X0
GRY 1234 loJ1f2]ofao]a]a]1]o]1]1]
b15 bo

BIN1234 |[o|o]o|o]o|1]o]of1]1]o]1]o]o]1]0]

¢ When FNC51 (REFF) be used, need notice filter time (D8020-D8037) will response time.
+ [S.] effective value range

When 16 bits operation: 0~32,767

When 32 bits operation: 0~2,147,483,647



5. Applied Instructions

LD 3% (LoaD compare)

FNC(224~230) || 16 bits: - === === == m e oo mmemc e e 5 steps | | | J1n | J2n- |
D ‘ LD 3% ‘ 32bitS: - - - - - e 9 steps

Koi=,>,<,, =, 2
Operands: [S1.][S2]

KH | KnX | KnY [KnM [Kns | T | ¢ | D | vz
Operands:
x|y [m][s|

Flag:

+ Comparison of BIN to the content of two source operands, according the result, update operate status

¢ The upper bit of [S1.][S2.] is sign bit, i.e. O: positive, 1: negative

¢ If use 32 bits counter (C200~) to compare, have to use 32 bits instruction.

If use 16 bits instruction to compare, then error will occur.

FNC No. |16 bits instruction|32 bits instruction ON OFF
224 | LD= DLD = [S1]=[S2] [S1] #[S2]
225 | LD> DLD > [S1]>[S2.] [S1] =[S2]
226 | LD< DLD < [S1]<[S2] [S1] =[S2]
228 | LD<> DLD <> [S1] #[S2] [S1]=[S2]
229 | LD < DLD = [S1] =[S2] [S1]>[S2]
230 |LD= DLD = [S1] =[S2] [S1]<[S2]

[S1] [S2.]
—{ b= | k200 | c10
X001
[ 5> [ oao [ k8o |—{—{ser[vou]
—| DLD> [ K678493 | 200 }—



5. Applied Instructions

AND 3¢ (AND compare ) AND=, AND>, AND<, AND<>, AND<=, AND>=

FNC(232~238) || 16 bits: - === === s e s mccmemm e 5 steps | | | | J1n | J2n- |
D | AND 3 | 32 DitS: - - << mmm e 9 steps

K i=,>,,0, =, =
Operands: | [S1.][S2] |

| KH | KnX | KnY [KnaM [Kns | T | ¢ | D | vz |

Operands:

| x [y [m]s |

Flag:

+ Comparison of BIN to the content of two source operands, according to the result, update operate status.

FNC No. |16 bits instruction |32 bits instruction ON OFF
232 | AND= D AND = [S1]=[S2] [S1] #[S2]
233 | AND > D AND > [S1]>[S2] [S1] =[s2]
234 | AND < D AND < [S1]<[S2] [S1] =[s2]
236 | AND<> D AND < > [S1] #[S2] [S1]=[S2]
237 | AND = DAND = [S1] =[s2] [S1]>[S2]
238 | AND = D AND = [S1] =[s2] [S1]<[S2]
X000 [S1.] [S2.]
—— ANnp= | k200 [ c10 when X000 ON, C10=200, then Y010 ON.
X001
— [ AaND<>[ k10 [ D0 |—SET[vo11] when X001 OFF, and DO=-10, then YO11 ON
X002

—{—{ DAND> [ K678493 | D10 }— X002 ON and [D11,D10] < 678493, then M50 ON
M3

+ The upper bit of [S1.][S2.] is sign bit, i.e. O: positive, 1: negative
¢ Use 32 bits counter (C200~) to compare, have to use 32 bits instruction.
If use 16 bits instruction to compare, then error will occur.



5. Applied Instructions

OR 3% (OR compare) OR=, OR>, OR<, OR<>, OR<=, OR>=

FNC(240~246) || 16 bits: - === === === oo mmemmcmmeae oo 5 steps | | | J1n | J2n- |
D ‘ OR % ‘ 32Dbits: - - 9 steps
Ki=,>,<, <, =, 2
Operands: | [S1.][S2] |
| KH | KnX | KnY [KnaM [Kns | T | ¢ | D | vz |
Operands:
x|y [m][s|
Flag:

+ Comparison of BIN to the content of two source operands, according the result, update operate status.

— DOR= | D100

| K100000 |—

M60

then M60 ON.

¢ The upper bit of [S1.][S2.] is sign bult, i.e. O:positive, 1:negative
+ When use 32 bits counter (C200~) to compare, then have to use 32 bits instruction.
If use 16 bits instruction to compare, then error will occur.

5-100

FNC No. |16 bits instruction|32 bits instruction ON OFF
240 | OR= DOR = [S1]=[S2] [SL] #[S2]
241 | OR> D OR > [S1]>[S2.] [S1] =[S2]
242 | OR< DOR< [S1]<[S2.] [S1] =[S2]
244 | OR<> D OR <> [S1] #[S2] [S1]=[S2]
245 | OR = DOR = [S1] =[S2] [S1]>[S2]
246 | OR = DOR = [S1] =[S2] [S1]<[S2]
X001
I Y00 ) X001 ON or C10=200, then Y000 ON.
[S1] [S2.]
— OR= | k200 | c10 |—
X002  M30

when X002 and M30 ON or D101, D100 >100000,
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