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1.

Scope

The programming unit type K7PU (called PU after this) is a program input/output device which can control MELSEC-K series pro-

. grammable sequencers. The PU can be used in conjuction with K series sequencers and also with peripheral equipment support
bases (PSB). o '

The PU connected to those deVice's'brovides following fruitful functions;

(1)
(2)
(3}
4)
(5)
(6}
7)
(8)

Program read-oui U

Program search . ) .

Program write

Program insertion

Program deletion ‘ ' e
Check of operating conditions :
Forcible output

Set/reset of latched or temporarily stored data

Following descriptions mai’nlv cover the operating method of the.PU. Read this instruction manual through, and operate the unit
properly, for error-free program inbutloutput and for smooth system maintenance. :



2. Specifications

(1)

Operating method

(2)  Available keys

POWER keys
MODE keys

INSTRUCTION keys

" INPUT/OUTPUT keys

NUMERICAL keys
(commonly used as
16 instruction keys)
DECLARATION key
COMMAND keys

CLEAR key

Total

- With Keypad

26

16

45

keys
keys
keys
keys

keys

key
keys

key

keys

Example

MOV

RST
o -

INT
STEP (+)

CLEAR



(3)  Indicating method
Step numbers

Instructions

Symbols for input/output signals

Input/output signal numbers

Actual value of Tand C
Data D

Operating condition

(4)  Indicators
Mode indicator '

Other indicators

4-digit decimal number indication .

2-to 3~digit alphabetic or 1-digit symbolic
indication

1-digit alphabetic indication

X, Y :  3-digit hexadecimal or

3-digit alphanumeric
indication
Other than X, Y :  3-digit decimal indication

4-digit decimal indication
4-digit decimal indication

ON/OFF indication

Red light-emitting diodes

Red 4-digit alphanumeric indicators



(5)  Range of indication

M *2

Step number ¢ T ' 0 to 2047 (0 to 4095)
Input/6utput numbers » .

X, Y 000 to OFF (0 to 1.FF)

M : o | ‘ 0 to 255 ‘

T,C . . | 0 to 127

F t ‘ VO to 99

6 - | | _ 0to 95

K 0 to 63
Setting value, actual value

T 0.1 to 999.9 sec.

c 1 to 9999
NOTE : *1 for PU connected to sequencer K1 CPU, while *2 for PU connected to seqdéncer K2CPU or PSB.



(6)

(n

(8)

(9)

(10)

(11

Device to be connected

Power supply

Ambient temperature range. . ... .

Ambient humidity range

Dimensions

Weight

Series K sequencers, PSB

" Power is supplied from the above devicés to'which

the PU is connectgd.

Operation : 0 to 40°C

Storage : —10 to 50°C
Operation ¢ Max. 85% RH (no condensation)
: -Stdvfage‘ .1 10 to 90% RH (no condensation)

1208 (H) x 87 (W) x 35 (D) mm

0.5 kg



Inidcator

Mode keys »
? Instruction keys and other keys

| = Mode indication

I 1234 AND ¥ 210

o]

HEEHBEEEE
HEHE BB R
GOHERREEN
ofe] -] Je-Je-Jeelli-] - -]
O HEBERRREN

(©)

O

3. Description of each part

Operagion pangl layout .
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3.2

33

Power keys [PW ON] , [PW OFF]

These keys are for :t’u?niﬁg“bﬁfdff'bf‘ ‘the PU é:dn'trbller'péWe? supply. The power to the sequencer CPU is not controlled by

these switches.

Mode kaﬁ '

The five mode keys select the PU operation mades.

Oberafioh mode

Function and'épplication

(Read)

Used for reading out the programs stored in the memory, and also for
searching step nos. by instructions or by 1/0 nos. Memory data can be
checked.

(Write)

Used for writing the programs or setting values T or C, and for con-
secutive wiring of NOP instructions.
Writing in and modification of programs are possible.

(Insert/delete)

Used for inserting a program step into the designated step no., after
shifting down all steps below the designated step no. by one step.
Also, it is used for deleting a program step written at the designated .
step no., shifting up all steps below the designated +1 step no. by
one step.




Used for monitoring the on/offiitétd;'of X, Yv M -"I"' C, :F‘ia‘r‘\d K, and
also the actual value of T and C, and data in D. Checkmg of operating

condmons is possxble

Used for forcible output of Y, setting/resetting of M, T and latch, re-
setting of contacts and actual values of T and C, and resetting of the
data in D. When error code is indicated, reading out of erroneous pro-
gram step no. is possible by this function. Useful for testing and
checking of the program operation and initial testing after installation.




3.4  Instruction keys

(1)  Sequence instructions

No. '::‘;‘:gr':: " Function - - Schematic indication
1 [LD] Logical operation start
Load * (NOC operation start) - :j,nr. oF O
2 [LDI] Logical negation start’
Load inverse (NCC operation start) - - - | R R : :
3 [AND] Logical multiplication '
AND (NOC series connection) KEMTGF
a4 [ANI] Negation on logical multiplication ‘»_4
AND inverse (NCC series connection) XY.MT.CF
5 [OR] Logical summation e }E
OR (NOC parallel connection) L]v:“tc , : :
6 [OR1] Negation on logical summation |
OR inverse (NCC parallel connection) 4 57 R :




Instruction

No. key name Function Schematic indication.
7 [ANB] AND on logical blocks o
AND block (series connection of blocks) :] [:::] 8
8 [ORB] OR on logical blocks
OR block (parallel connection of blocks) f— | C
9 [OUT] Coil output (YM)
Out Timer output (T) .
Counter output (C) 1—* v.n:T.c.F
Error no. output (F)
10. mc] Master control start ‘ .
Master control X isag-n
1 [MCR] Master control reset
Master control reset ' __@M,
12 [INT] Set Y, Mor F — ———{SET
Set 4+ hanhd RST

- 10—




"No. , Instruction

" key name = - T . Function . >Sc_hemat‘ic indication
13 [RST] . Reset Y, M or F, or reset actual
Reset counter. value
14 [SFT] ‘ Shift of temporarily stored
Shift data .
15 B (~) I Jump A
Conditional jump

Destinated step no.

16 ‘ [PLS] Pulse. Pulses for a pe‘r4iod corre- :

Pulse sponding to one prdgram cycle }'—4

at rising edge of the vi_np‘ut signal.

17 {NOP] No 6peration . For deleting programs or for
’ ’ ' spacing.

18 [END] Program end ‘ ~ Be sure to write this END at

o : End the end of programs.

® Constant for C

-11 —




(2) " Datainstructions’ T 7

No. 'ﬂ:tvr ‘:::r:’: Function® Schematic indication
-1, [MOV] Data transfer St6 D - *4 " %2
Move - | S uExia |
-2 (>] Comparison *5 )
Larger than " (S larger than D) ‘ ’_’ ur -
3 <} Comparison . H"S )
"Smaller than (S smalier than D) :
a (=] Equal *s ;
Equal " (S equals D) HH=TS T HO)
. B . Y-HT.CI?
5 [+ Addition *3*3 |
Plus D+S - D) i N
6 -1 Subtraction ' *3*3 |-
Minus (D-S—-D) HHETETPH .
7 (BCD] Binary to BCD code conversion L
i +——{Eco[ S T o H
BCD S — BCD conversion = D el s Lo ]

- 12 -




Instruction
No. . key. name _

8 (BIN] BCD to binary code conversion . - ‘ F
. Birig_rv ‘ S — Binary conversion = D : CIDERECE

Function Schematic indication

NOTES :
*1 SE)URCE ... indicates origin {source) of the data.
*2 : DESTINATION ..... indicates destination.
- *3 vDo"es not de;i with negative values. Dgals BCD ‘number‘; 'qf up to 4 digits.
*4 As an input signal for starting arithmetic operation, either X, Y, M, T, C, or F can be designated.
*5 Theservthree‘ instructions are dealt as instructions for normally open contacts connected in series. Other

instructions are dealt as instructions for coils.

~13—



3.5 Input/output keys -

-~ -Device : ) Name

Inpui signal Example

[xJ[o] [1][o]
Output signal :
Latch, analog timer @ [Zl @

Temporary memory
m) [1] [2] [3]

Timer

@ [ (6

Counter

@EE

Memory for external failure

AEE

Data register

RHEEHEHE H{j

[o] [1] [g]

~ 14 —



36

37

38

v Device s

O

Co .. -Name: -

@

(1 )v Constant numb;r

{3) MC and MCR no.

CEEE

N'qmbenzlp,f :digits_

WEMOme
K@ 2

Numerical keys (0] through [F] ~

Those keys are for setting step nos., input/output nos., and constant values. They are commonly used as some of instruction

keys.

Declaration key

The key for declaring the setting of step number.

Press this key at the end of each set of key operations for execution. Confirm the keyed-in data or instructions on the

indicator before pressing this key.

_Command keys R

—15—




STEP + : Used for execution of the sequence of designated step no., insertion of additional sequence to the
designated step no., and for forcible output.

. Used for execution of the sequence of designated step no., deletion of unnecessary sequence
from the designated step no., and for forcible deactivation of output signal.

39 Clearkey ( [CL] )

Clears the indicated and keyed-in data. It does not clear directly the stored CPU program. Use this key for confirming the
ready status after turning on the power, or for restarting operation when operator has made erroneous ‘operation.

—16 -




3.10 Indicators

Name Example of indication

Function

Step no.
(the left four digits)

Indicates step no., actual value of timer or counter,
and data in the data register, suppressing redundant

" .zeros in higher digits.) - -

;VEix‘am_plg E 0056 - 56

value, or ‘ON’, ‘OFF’
(the center four )
digits) 3)

| [1[2]3]
Instruction, constant (1) umu.
k[ [ ] |

{1) Indication of instructions
(2) Indication of constants and digit symbol K

(3) ON/OFF indication in monitor mode.

g | xLo ]

(the right four digits)

.~ Indicates input/output no. (device no.) with hexa-

decimal numbers for X and Y, and with decimal
numbers for other signals, suppressing redundant

" zeros in higher digits.

Example : l_.'.(ojf_-?l | SET |

[ ERR, |

With all of those three indicators; the unit also indicates messages.

—-17 -




4. Function and operating method of each operation mode

a1 |

- Gonnectlons with sequencer :

Preparutlons T I

Although it is posslble to connect thls programming unit wuth sequencer during operatlon it is recommended to perform

connection while the sequencer is not in operation. If operator has to equip or remove the unit during the operatuon of the
sequencer, pay sufficient attention to the electrical noises, etc.

(1)  Equipment
W
2)

3)-

o

NOTES

Conhect ‘the progtamrhihg unit iPU) to the connector of sequencer CPU.

Tighten ‘the PU fixing screws ‘s:e'curelv. -

Press the - {power on) key on the PU to turn on the PU control power. Confirm the RDY (ready)

- indication-on the PU.

Press the applicable mode key and select the desired operation mode.
For selécting writye 6r inséﬁldeiete'mddés, stdp tﬁe sequencer CPU before pressing the or [IN/OL

key, since these keys are not operatwe whlie the CPU is runmng if they are pressed while the CPU is running,
the unit gives following error message. : s v ‘

[canT] [oPE]

- 18 -



If operator does not select operation mode before pressing other keys, the unit gives following indication.

[moDE] [SET] [ERR.]
(See page 65 S

By the above four procedures, the preparation is complete, qnd following operatiorc are possible.

(2) . Removal
1) ‘Pressthe [CL] (clear) key. -

2) Turn off the PU control power by pressing the swutch
All the indications on the PU is turned off. = =~

3) Remove the PU fixing screws.
4) CHECK TO BE SURE THAT THE PU IS TURNED OFF then remove the PU from the CPU.
— Connection to support base (PSB)

The PU can be connected to the PSB in the similar procedure as to the sequencer CPU. Equip/remove the PU with the PSB
. power turned off..

PSB has two connectors for peripheral unit connection. PU may be connected to either one of these two. However, two
same peripheral units cannot be equipped at the same time.

-19 -



42

Key opergtions -

(1)

(2)

@

Key operations

When operator presses any key other than |[PW OJ and |[PW OFF]| , the unit gives a buzzer tone. Each of the
data input from the keypad is shown on the indicator. Operate keys, confirr‘ning'tﬁe correct input by these indica-

tions.

Instruction keys and numerical keys

The 16 numerical keys are commonly used as instruction keys. The unit automatically determines whether the
operators’ input is numerical data or instruction by sensing the operatlon |mmed|ately before one of these 16 keys
was pressed, as shown below.

Common keys after pressing [INT] or inputléutpqt‘kéy_s' :  Numerical
Common keys after pressing mode keys, |STEP +| or .
STEP —| key, or (clear) key :  Instruction key ~

When operator pressed keys erroneously
In the case of mode keys, instruction keys, and the input/output keys, the function of key pressed fastly is effective,
and applicable indication is given.

If the operator erroneously pressed numerical keys, first press [0] three or four times to make the indicated data O,

and then key-in correct data.

-20—



(4)

(5)

(6)

PRECAUTION :

h ‘YIAf ':t_h'e, ' " {clear) key is 5re§sed after erroneous key. operation, the indication turns to RDY (ready), and the
preceding step number disappears. Instead, press ' Y ‘keys again without pressing , and the
step number is kept indicated.

On error message (for further details, see page 55,)

In this case, step no. indication disappears, and error message is indicated instead. On error message, press again mode
keys ( . ., etc.). The step no. indicated before the error message-was given appears again.

Pressing change of the mode keys does not clear the step no. indication.
Therefore, it is not necessary to set again the step no. after changing the modes from to . [IN/OL
to , etc. or vice versa. :

Flickering of step no. indication

In case of (write) or [E (insert) where the PU itself cannot judge whether writing new or additional step is
completed or-not, it gives a flickering step no. indication to notify the operator that the function of the PU itself is
duly executed.

On the other hand, in (read), (delete), (monitor), or (test) modes, the step no. does

not flicker; instead, the result 6f execution is indicated. Also, in the [WR] (write) mode operation during the se-
quencer CPU is running, the step no. does not flicker.

-21 —



4.3

{(7)  if the RUN indication on CPU flickers

~ :In_this case, first set the. |RUN-STOP] switch on.the CPU to STOP position, ar_wd'r_eset‘t.pe.,CPU with the | RESET
switch. . Otherwise, the PU does not operate. Re-start the PU.oeration by turning [PW_ON] ..

(8)  After actuating |RESET| switch on cPU

When the CPU is reset, the PU power turns off. Restart the PU operation from turning: .
(9) . .Before removing PU . e o ‘
BE SURE TO TURN OFF THE POWER BEFORE REMOVING PU.

READ mode

The READ mode is for reading out contents of memory for sequencer CPU or of PSB RAM .Th.e data can be read out either

(during the CPU is in RUN or in STOP condition.

When reading out the data while CPU is running, however, there may be cases where. it takes about 10 seconds to read out
1 K steps. Wait until the read-out contents are indicated. o

-22-



For reading-out in the machine language basis, see section 4.8.

(1) Readmg out programs of desugnated step no. [RD]

] [ Grere] [ 5o [z ] ESCRS
Grere] [ [ovr] [F_i¢]

[sters] [oe] [x ] [1za]

GEEre] o) ) | ]

GTEr] [ee] k] [z

Grer—] [ si] [ov ] [T __1z]

[STEP £]: Presseither [STEP +] or [STEP —] .

STEP +| isfor reading out the contents in the succeeding step.

STEP —| is for reading out the contents in the preceding step.

—-23_



(2)  Reading out step number by instruction or instruction plus input/output number [RD)

While the CPU is running, it takes about 10 seconds per 1 K steps to read out the step nos. Just wait until the unit

gives an indication.

Example 1

For searching with instruction and input/output number N o

;Qpemfion : i L Indication . -~ © .
[ [step+] [ 5 6 7] [t D 1 ][m 5
 wer[sTERE]  [Fo s [Ep 1 7]

]

Note 1. STEP * Notgé.r,C:A NT]LF 1 N DJf

—24 -



Example 2
- Search with, mstructuon only . . e
(note that the usable instructions are ANB ORB, CJ, NOP, END, and data instructions. )

Operation Indication

[orB] [sTEP+| r 8 0 5 [0 R B ||

v [sTEPE] 0 [0 0] o xs 1

:Note‘.1.‘v | ’Note2[C A N TJ [F N p|[

NOTES : 1° Pressing [STEP | consecutively will make the PU search the next step no.
" 2% I the searched step no. is not found, an error message of |CANT is indicated.

-25 -~



(3)  Reading out of step number and instructions by input/output number [RD] it

White the CPU is running, it takes about 10 seconds per 1 K steps to read out'the step nos. " Just wait until the unit
gives an indication.: : . . . .

Example :

For searching the relay Y1F ;

[1] [_T«_l ‘LS'TE?iJ ) 1 6] fo u TJ]Y 6 1 F|
[sTEPs | r 5 3| [T o ||Y [ F |
[sTEP* | | = 2] [0 r 1 ] [Y o 1 F|

~ Pressing [STEP +] consecutlvely wull make the PU search the steps from the ieadlng step numbers. If the
designated number is not found, an error message of [CANT] [FIND] is mdlcated

—-26.—



4.4

WRITE mode

Use this mode for wrmng new programs in the RAM memory, or pamally modnfymg already-wrltten program. For writing

method of programs with machine language, see section 4 8.

(a)

Writing during the operation of CPU-

Writing of programs is possible while the sequencer 'CPU is running. But by changmg initial setting, writing during the

operatron of CPU can be mhlblted

‘i)

i)

For |nh|b|t|ng writing durmg the operatuon of CPU

--This is the standard mode of operation. Press the - (power on) key on the PU. After confirming the

RDY indication, press the {write) key. The step number can be increased by pressmg the |STEP 1
key, which makes the step no. mducatlon flncker o .

For enabling wrmng dunng the operatlon of CPU

Press the key with the - key pressed. The interlock (mhnbmon against writing) is cleared by
pressing the. key. During writing, the step number can be mcreased by pressing the ISTEP 3| key,
but it does not make the indicated step no. flicker.

Any instruction' in the memory can be rewritten while the sequencer CPU is running. However, it is recom-
mended to limit the usage of this. mode only for changing the set value of timers or counters, because if errone-
ously rewritten program is executed there may be cases where the. CPU stops RUN indication flickers, and
accidental condition may occur.

Note that it is impossible to insert/delete any step during the operation of CPU, because it imposes the step

number in the program under execution to change. It should be to set beforehand, or to write into

instruction.

-27 -



{b) Writing END

Be sure to write END at the end of each program.. Wuthout END the RUN mdlcatson on the CPU keeps flickering
and the sequencer does not operate. :

{c)  Check of the same coil designation (impossible by write in during RUN) .

On -. -{write) or @ (insert), the unit checks whether there are instructions on the same.coil, and if there are,
it gives an error message of [DUAL] [COIL] [ERR.]. The next step no., which flickers in general operations, does not
flicker in this case. However, as long as the wrmen or mserted program is correct, the operator can further write the
program as in the usual cases.

" Check on the same coil designation.is performed only for the following O marked combinations.

Y M T ¢ F K,
ouT o) o}
SET | O O
SFT O
3 . PLS o
M C : IB T o

- The unit doa not check OUT F and SET F instructions.

- The unit does not check RST and MCR mstructnons

—28 -



1) Aliclear [WR]

Erasing of all the programs written in the program memory (RAM) Before: wntlng new programs, clear all programs
in the RAM. By all clear, NOPs are written'in step 0 through the ‘last'step. - : ST

. Operation

- Indication

I

SO

LSTEPij

[Nor] [x]

l2 0 4 7|

1

The last step in the memory

somn f'or flickerir;g. indications.

[STEP;JL'L o [nor] [z

1023 (1K)
2047 (2K)
4095 (4K)

-29 —



(2)  Writing sequence instructions

Example :

K1

The programming procedure is indicated on the next page. Wirte OUT T, OUT C, and CJ plus destination
step no. consecutively, because they are two-step instructions.
tional jump) instruction.is not fixed, write KO (step 0) temporarily, and rewrite it after the step no. is finally

For writing sequence instruction program from step 0 ; .

determined. (For correction, see page 34.).

In case the destination step no. for CJ (condi-

—_|: IOH

End of program ——

-30 -
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AT e s

—

[ STEPE | *| 13] [mMc | K 1

L edeye

BINIE

[L o] [ x ] [o] [sTEPF] »[ 1] [LD ][X00
o] v [ [steers] *[__2] [0& ] [To1
| W] [5] [stERf] =[_ 8] [ANT ][ "5
1 | [o] [sTEP:] [ 4] [AND][ To
v ] (O] [steex] =[] [O00r][vo1
g M | [izlo] [sTEPx | *[ 6] [A~xD ] [M12
[our ] [ r | [s] [sTteP+] *[ 7] [OuT]| | T5
1000 | [ STEP+ | =] 8] [K | 100
[L pj[ X [ 1] [stept] *[ 8] [LDr][xo0c0
ot J [ x ] [2] [stepr] *[ _10] [LD1][Xo0
X [8] [STEPT | #[ 11| |ou1]“ 00

|

]

[ X
lx
[sTEP: | «[ T2] [ANB ]|
L
|

| STEPt | *[ n+1| [END |

-31 -



@

- By E @ STEP +| , ON/OFF status of the normally open contact of the relay XO is stored in the

step 0. The indicated step no. is increased by one, and the ‘1’ flickers, showing that the unit is ready for writing
operation. {***” for flickering indications.) '

~ Just like for other instructions, be sure to write END at the end of program, pressing the: |STEP | after that.

—  Be sure to write 2-step instructions continuously. Ifranother instruction is written before the latter part of‘2-step
instruction, an error message of [INS| [SET] |ERR.] is given. '

— In case where the program is written while the sequerreer CPU is running, if instructions for any coil which has
been turned on are re-written to other coil, the former coil will be kept turning ON without OFF, that should be
cautioned. )

Data instruction write

Example : For writing data instruction program from step no. 20 ;

X2 2 . 2 23

| v ——_BIN ]'K4x1o| ‘D2 |—¢

&-

%

: o %5
——{ Mov | b2 | T5 [—%




Operation Indication

(2] [0] [STEP= |

[2] [STEP |

BIN [STEP+ |

[«] [x] O] [sTEPz]

] [2] [STEP+ |

[sTEP+ |
(2]

LSTEP:*-..]

[a] ] [ 1 [ 2 ]
] [5] [sTEPZ] e ) [ ] [ 5]

—  Write data instructions as contiguous 3-step instructions. Note that there are limitations on the combination of
data instructions. Writing other instructions before completing any 3-step data instruction writing will cause an

error me#age of [@

P—— —— S S ——
* * *r‘»rﬂ*ﬁ* * *
1 m‘ : -
. o |
L)
r—-—\
=
>
L]
o]
(=]
Pt
|

—-33 -



{4)  Correction of program -

Example :  For correctmg X1in step no. 50 to X10
Xl «— X10
| |
- 1T
‘ Operatién Indication -

- [ v Jl] )
]

B o) Grem e G
0 N ) B E—
o] ;» [to] [sTER:] _[‘, o] ['Li'_D 1

.— . It is not necessary to re-set the step no. when writing programs after reading-out.

*— ' For insertion and delétion, see section 4.5.

—34 -




- ¥ for flickering indications. It shows that the step 50 is corrected as above, and that writing to the next step
no. 51 is enabled. O S o )

—  Correcting to NOP has the same function as deleting.

5) ‘Consecutlve NOPmstructlons -

From the desngnated startmg step through the endmg step, the umt consecutwely writes the NOP instructions. Used
for deleting some part of programs, or for inserting redundant space in programs. The operating procedure is almost
-the.same as the All clear operation. -

Ekai-nple : For writing NOP inst_fuc;ions from Qt_ep 1'000 thrbugh 1—499 ;

[1nT] | [1]oJo]0] [ STEP+ | ﬁooo] [ M] [ ]
[x] [1]4]s]e] [sTEPx] flooo] [Norp | [1 49 9]

NOTE : If the keyed-in starting step no. is larger than ending step no., a message of STEP
given.
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45

(insert/delete) mode (Not operative during CPU operation)
Used for adding and deleting programs in RAM for modification. .

The EI\II {insertion) inserts new program steps at designated step nos., shifting and. increasing the successive step nos. by
the number of added steps. If the entire range of the available memory is occupied by existing programs, the END statement

" at the end of the program will drop from the last step no. (elther 1023 2047 or 4095) which will cause an error.

The (delehon) deletes programs in designated step nos., shlftmg up the program steps from the next step of the
deleted part to the last step and decreasing step nos. by the number of steps deleted. (For maintaining the step no. from the
next step of the deleted step and thereafter, write NOP instructions, instead.)

If there are CJ instructions after the inserted or deleted steps, the destination step nos. for the CJ instructions are auto-
matically renumbered. ’
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(1)

Insertion of programs (Not operative during CPU operation) - [E

Set the step no. to which the new program is inserted, and perform the similar operation as writing. It is recom-
mended to read out the existing program in the step no. to which the new program is inserted, for checking before
executmg the insertion.

‘For testing purpose, END statements can be inserted at any step of the program. After completing the test, however,

be sure to delete these END statements.

Example

4 — _7 J ' I
|4 M[L - Circuit to be inserted.
Lo xun - - - 103 After insertion, the
R } i Y 81 b instruction of OUT
102 Y80 shifts to the
step no. 104.

-37—



- Operation -

L

indication

[sTEPY]

[6] [sTEP+]

[or J[m] [7] [STEP+]

[1][e][1] [sTEP:] | T 01] [0vT] [Yo870)
(o] | ]
[ 1o2] [AND] [M 5 |
>L<1 0 32] 'L'A NAIj ['™m 6
ey B o ——
g (oo [oed]

 [sTER4]
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(2)

Deletion of programs (Not operative during CPU operation.) -
Set the step no. to be deleted, and press the [STEP '—] key. The program in the set step will be deleted. It isre-
commended to read out the existing program to be deleted for checking, before actually out the existing program to

be deleted for checking, before actually deleting the step. Note that if the program step to be deleted comprises
either LD, LDI, ANB, or ORB mstructnons there may be cases where the cvrcu:t after deletion is completely differ-

ent from the one before deletion.
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- Example :

. | lé llo Ef{)_ B @— __1 104 Y 80 ' ) :
—I ot/ Tl ] T Circuit to be deleted.
T _W - :‘//—/ — After deletion, the
l "W‘ f instruction of OUT
L4 — Gi——— ————- I e Y80 shifts to the
.,_“5{ lr Y81 ) step no. 101.
Operation Indication
I | L |
[INT] {1 o 1| |[STEP4] [101] [AND] [ M 5 |
[sTer—] [1o1] [avi] [w ]
[sTEP-] [101] [or | [m 7]
| STEP- | [1to1] [ouT] [ Y 080 ]

40—
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Precautions for deletion [DL]

[DL] and NOP ,
Deletion after writing a complete program will change the total number of steps of the program. To keep
the number of steps, write NOP instructions in [WR] (write) mode, instead. (For correction, see page 34.)
Deleting only OUT insfructions

There are cases, when deleting devices for Y, M, T, C, or F, only the coils are deleted with the contact
points kept remained. Since such deletion may cause errors, be sure to delete also the contact points or
" rewrite them to NOP. ’ '

Deletion of 2-step or 3-step instructions

Be sure not to delete only one step, but delete the entire part of the instructions.
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4.6 Monitor mode {Operative during CPU operation)

Allows the operator to monitor the operating conditions of the sequencer.

S m for monitoring ON__/QFF conditions of X, Y, M, F, MC and K

Example :

Operation

[x] []

indication

ON/OFF conditions of X0 and preceding and succeeding Xs.

[gTEPij

l

fON

[ STEP+ |,

l

[oFF

[STEP- |

{ON

[ STEP— |

| STEP+ |

[STEP+ |

ulE

L4 LJ 4 4 L

| STEP+ |
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Pressing [STEP +| consecutively will make input/output numbers X, Y, M,.F, K increased by one, respective-
ly. Increment from the maximum number results in 0.

Pressing |[STEP —| consecutively will make input/output numbers X, Y, M, F, K decreased by one, respective-
ly. Decrement from O results in the maximum number. In the above example, the OFF with ‘**is for KICPU.
In the case of K2CPU, indication for this step is ‘1FF’.
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(2)  Actual value of T, C and ON/OFF status of contacts

Example : Monitoring of timer T1 and precéding and succeeding registers

Operation ' Indication

[STEP+ | [ 30| | oFF ] [T

5Ters] [ 140] [on ] [T

[sTEP—| [ 35| [oFF | T

1 )
Indicates the actugl Indicates the ON/OFF
value in decimal. status of contacts.

The same memory device is commonly used for timer and counter. In the above example, no. 1 is used as a timer and

no 2 as a counter. The contents shown with “*” for T2 in the example actually shows the contents of the counter

c2.

Pressing [C] [2] will make the indication [c2] .

TN



-(3) - Monitoring' D [MNT]

Example : For monitoring D1

Opgration Indication

B 00 [ererz] [Gess] [ ] [ 1]
[sTep+] [ 1,_’°J B o -]:.-m[vD 2 ]

T
Indicates the
‘contentsof D -
in decimal.

(4) Continuity check of coils - - m

In case any of the oolls does not operate, the cause of the fault can be checked by momtormg the ON/OFF status of

relay contacts, tracing the step nos. in the ascending order from the coil. Monitoring in the descending order is also
possible. : R : L
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a) Press the (read out) key to make the required step no. indicated, and further press the STEP .

The ON/OFF status of the contact before or after the read-out step is indicated.

b) Indication of the ON/OFF status of relay contact is given in terms of normally open contact. This means that in
the case of normally close contacts, the close status is indicated as OFF. On timers and counters, also check °
whether their contacts are before or after energizing. ‘Be}ore energizing' is indicated as OF F, while ‘after ener-
gizing’ is ON.

c) In the case of instructions MOV, +, —, etc., which are not directly related to ON/OFF of contacts, only the
instructions are indicated. ’

d) In the case of T and C, no step no. is indicated, because they are indicated with their actual values. For checking

their step nos., press STEP | .

e) Pressing other keys will reset the monftor mode.

Example : Monitoring around the output Y10 V(Step no. for Y10 is 1.)
0 XOL ' 1
L ¥ ~ - - Y10 4

4 5

M1 3 _ _
——————Iwov][ 10 | o ——A
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Operation

1 [RDJ-] ,.~I[INT]>] [1] LSTEPQ [ ‘ >.>1-1[(’)VU‘T 11y o

|

A —
[T;TEP;-j ;F '_ I]IOFFj[Y 01 0]
[ster-] [ ) (677 ] Eo 0]
[sTEP+] | 1] [orr ] [¥ 0 10]
[stEP+] | 2] [ox 1]
[STEP+ | | 3] [Mov ]

[sTEr+] [12s 4] [orr][T__ 9]
[(sTEP+] [1zs ][0 0]
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4.7

Test mode (Operative during CPU operation)

The testing function not only facilitates the unit test of sequencer and testing of devices controlled by this PU, but also
allows the operator to trace the fault location (step no.) in case the sequencer stops by any trouble.

(1) Forcible ON/OFF of output ¥ ﬁ
Whtle the CPU is not operatmg, the output Y ls forc:bly tumed ON or OFF as de51gnated wrespecttve of the program.
Durmg the operation of CPU, priority is on the execution of the sequencer program, and the output ;ust turns ON
mstantaneously .For mamtalmng the ON status, a latch circuit which keeps the ON status actuated by the instant-

aneous ON can be considered as example 2.




Example 1 : For turning ON/OFF the output Y1F forcibly
(while the CPU is not running)

Operation Indication
_m@LSTEP‘r—I* L 1L 1 [Lyorir]
The output is turned ON.

Grere] [ [ ] [Yoiv]

The output is turned OFF.

Turned ON by |STEP +] . Turned OFF by [STEP -~ .
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Example 2 : ON/OFF of latch circuit (during CPU operation)

In the following sequence, aithough the X0 is‘ OFF, when the Y1F is foréibly turned ON by PU, it is kept ON
until either it is turned OFF by PU or-the X1 turns ON.
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(2) Set/resetof M, F, T, C,and D
{Operative during CPU operat_ion) )

Sets/resets M and F, and resets T, C, and:D. On T and C, the cantacts and the.actual values are reset. If the set/reset
operation is performed while the CPU is running, the execution of _the program has the priority.

Example : For setting/resetting the M5

Indication

G [0 5] [stERe] 0 Frr] o 7]
mst] o) (5] [TEP=] f] Est] (m 7]

‘1’ shows that the setting is complete, while ‘0’ shows that the resetting is complete.

Pressing again |STEP +| increases the device number by one, on which the set/reset is effected. Pressing again
STEP —| decreases the device no. by one, and set/reset is effected on that number.



(3)  Reading out of erroneous step when error code is indicated

In case an error occurs during the operation of the sequencer, the RUN indication flickers on the CPU of sequencer to
notify the operator of the programming error or memory trouble. .

This function 'is used for tracing'the étep'no. where the error is caused.’

Operation Indication

®  [TEE vy el —

)
Indicates the step no.
at which the ~tioul_:le
occurs.

NOTE :  When the sequencer stops in the midst of operation, tﬁe piog'rémmih_g" error can be checked by this func-
sion. L O L
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48 Read and write with machine language

This function is available when microct;)'rr'vputér — based CPUs K1CPU-S2, K2 CPU-S1 or -S3, ‘etc., are used as the sequencer

Indications in TST (test) mode are giver{ with machine language. The address indicated is the real address in hexa-
decimal. :

(1)  Read-out with machine language (Operative during CPU operation)

([rsT]] [[(INT]] [40a0] [STEP+ ] Ta0a0] L ] c 3
| - . &TEP+1 [toa1] [ ] L AF
[STEP+ | [40a2] | 1 [ 1 1]

[sTeEp—| [s0a1] | 1 [L__a¥]
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(2)

Write with machine fanguage (Not operative during CPU operation)

After the display of the read-out with machine language is provided, writing is possible.

Operation Indication

—

Il ik

l40a1] [

[ k] [a 8] [sTEP+] [40a2] | ]

For writing execusion following the above read-out ;
' Y

(€] [cz) [Frees] [oas] [

|

(5] [ mErs] Lol [

""" shows flickering of the next step nos.

54—
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5. Error messages and troubleshooting

'Oﬁ'improp,er ‘keying-in by operators, the PU gives an error message on the indicator. Method of tmupleshpoting depends on the

type of error message indicated. - The simplest method for each of the error messages is shown in the following table. Confirm the

given message before pressing keys, because the error message will disappear by pressing any key.

The following error messages are tabulated in the aiphabetic’ order.

Message

hibited while the CPU is running.

No. Possible cause Troubleshooting
1 CANT FIND The designated step-no. cannot be Continue the following key opera-
found in searching: ‘- tion.
(Not a real error.)
2 CANT OPE Writing, insertion.and.deletion is in- Stop the CPU and start PU opera-

tion again. If it still does not oper-
ate, RESET the CPU.
(* Writing while the operation of

_CPU is possible when the iqi;ial

setting isrq:h’an.ged._) (See pages 27
and 28.)
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No.

Message

Possible cause

-+~ Troubleshooting

3 CJ STEP ERR. ‘In (Write)or - [IN]  (insert) Press the mode keys or [IN]
o Lo mode, ¢ oz T again, and re-set the destination step
- R B - :no., or correct the program.
1) Step no. junior than the CJ '
instruction is designated as.a_ .
destination address.
2) - The program size exceeds the
max. no. of steps for CPU.
{2047 or 4095)
3) The program size exceeds the
allowed maximum by the
insertion. :
{Insertion is executed in this
case.)
4 Same coil is designated in or Correct the program. (There may be

DUAL COIL ERR.

@ mode. In this case keyed-in

program step is written in the

memory.

cases where designation of the same:

- cail is not an error.)

if the program is correct, continue
writing the program.




No.

. Messagé

o Pbssibie-i:i‘us,e 7

Troubleshooting

INS. CODE ERR.

Improper code is keyed-in, which
cannot be converted into instruc-
tion.

Rewrite the correct instruction

in the ' mode.

INS. SET ERR.

“in ‘[WR] (write) or [IN] (insert)
de, _ .

moade,

1) . The instruction and the input/
output are erroneously com-
bined.

2) Instructions are not fully writ-

ten in 2- or 3-step instructions.

Press again the mode key [WR]
or [IN] , and rewrite the instruc-
tion with the instruction keys.

10 SET ERR.

1/0 no. which can not be set is
keyed-in.

Set the 1/0 no. within the allowed
range.

10 NO. OVER ERR.

The number of keyed-in 1/O nos.
exceeds the allowed maximum.

Set the /O no. within the allowed
range.

MODE SET ERR.

Keys other thah_ _are pressed

before pressing r_nbdé keys.

First select the operation mode with

" mode keys.

~57 -




1) ' When the PU power is turned °

ON by pressing the ‘
key. '

2F  When the [cu] (clear) key -
< is pressed.. S

No. ' Message Possible cause’ . Troubleshooting
10 - | * OPE. ERR. Operator has made improper keying: Operate the PU again from setting :
- I R SRS with :
(Operation other than described.in -
section 4. has been performed.) -
11 ° RDY Indicated in normal conditions. '+ - As long as RDY is indicated, continue

the key operation.

If RDY is not indicated by the opera-
tions left ;

1) Press once, and
then [PW ON]. If RDY is not
still indicated, hardware defect
is suspected ’

2) Loose connection of PU can

" also be considered.” Remove
the PU once, and equip’it
again. P

12

STEP OVER ERR.

the allowed maxnmum. R

The keved-m step no. il "rger tha

key.

Re-set the correct step no. with
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NS

No. Message Possible cause Troubleshooting
13 WR. ERR. Program cannot be written in the 1) Check to be sure that the RAM
memory. is correctly mounted.
(Mismatch of programs is found by Cet ST
- the automatic verification, after -2} Check to be sure that P-PROM
writing a program.) -is'not mounted in place of
RAM.

3) -Check.to be sure that the RAM
is correctly inserted into the
socket.

4)  If error still occurs after rewrit-

ing the program, defect of RAM
is suspected. Replace the RAM.
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6. Maintenance - -
(1) Maintenance

! ) ' '. e
The PU is free from adjustment, checking and exchange. Since dirts are apt to stick on the surface of the face panel made of

acrylic resin, wipe it from time to time with soft cloths. Rubbing it strongly will make scratches on the panel surface. Do
not use the.organic detergent.

(2)  Storage and transportation

Use the case for storage and transporation of the PU. The PU can be stored/transported as equipped on the PSB.
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