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9-2  Bit processing
Bit processing means the logical operation of the contact signal which

1s carried ouk'by the CPU with the Wl0. See the block diagram next
for bit operation by the CPU. : ' ’

Data

memory | L (latch)

MPX (bit extractiom)

i

EERFEREH | ALU  (single bit logical
[t) (8 bits) unit)

AGCC (accumulator)

SR (stack register).

DMPX (bit insertion)

(1) L (latch)
The bit processing instruction has the instruction field and the

address field,

STR 005

__I,ﬁdﬁ__ Address field

Instruction field

The address field represents the relay number of the data memory
relay area (T/0 relay, link relay, auxiliary relay,Retentionrelay).
Wwhen the ON/OFF information of the relay is read from the data
memory, the contents of one byte (8 bits) contained in that relay
number are read and latched in the latch L. 1In the case of the
instruction "STR 005 ", for instance, eight bits of 000 " 007

are read.

(2) MPX {multiplexer)

The required one bit is extracted

(aJofr[4]ofo]o]]
Q07 006 005 004 Q03 002 001 000
In the case of the instruction . ON

out of eight bits in the latch L.

"STR ¢05 ", ON/OFF information of
005 1is extracted out of 000 ~ 007 .
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(3) ALU (one bit logical unit)

(4)

(5)

Logical operation takes place according to the contents of the

instruction field of the given instruction.

Figure above shows how the operation takes place for the SIR instruc-
tion. The SW1l and SW2 is chosen according to the contents of the

instruction field,

ACC (accumulator)

A single bit register in which the result of the ALU is stored.

SR (stack register)

An 8-bit register in which the intermediate result is stored during

processing of the serial/parallel circuit or application instruction

that has plural number of input conditions.

To ALU~——

-
From ALUAA{ Act }AL |s? ] .

S4

S

T

@ shift register action during execution of the STR or STR NOT instruc-

tion

° With the STR and STR NOT instruction, the ON/OFF state of the
one bit read from the data memory is stored in the accumulator.
With the STR NOT instruction, the bit is inverted before being
stored in the accumulator.

The ON/OFF information previocusly stored in the accumulator
shifts tc Sy, the information in S to Sz, one in 8§y to S3,

S3 to Sy, Sy to Ss, S5 to Sg, Sg to Sy, and Sy to Sg. And the

information in Sg is then erased.

ACC 51 Se 33 S¢ S8 St i1 Se B f

1 ] !1 {O [i\; ! Ol 0!' !(OSegziion)
Erased

' 1 1 o o ) n o I (After . )
operation

From ALU _ 1
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CD Shift register action during execution of AND STR or OR STR instruc-
tion
° With the AND STR and OR STR dinstruction, the ON/OFF information
in S§; is stored in the ALU, to be ANDed or ORded with the
accumulator contents, then the result is stored in the accumulator.
The ON/OFF information of S; which becomes unwanted after the
operation is erased. The information in 35, shifts to S5y, S3
to S;, 8, to Sz, 55 to S,, Sg to S5y, Sy to Sz, Sg to S57. And
Sg is then set to OFF,

S S & &8 & 8
)

|.w 1ngol 1|0| [%1 (Before operation)

~0FF
vtoto| v |ofo]e|s]| (After operation)

() DMPX (demultiplexer)
With the OUT imnstruction, the one bit, out of eight bits latched
in L, implied by the address field of the instruction is converted
into the result of the operation (contents of the accumulator), and

the whole one byte is transferred to the data memory,

{(In case the operaticnal result is ON for OUT (23 )

Before
ﬁ l 0 l 0 J O | 0 ! 1 ! 0 I 0 ] op erat ion
027 026 ) 025 024 023 02 O Q?O

ACC
— — ]
[1JoJoJol 1] o] uj After
@7 o6 5 2 s 02 0 00 operation

NOTE~1: Refer to 9-3 "Description of basic instructions' for action
of bit processing unit.

-

9-3 Description of basic instructions
11 STR/OUT
STR| The contents (ON/OFF state) of the specified data memory is stored
in the accumulator (ACC). The previous contents of the accumulator

is shifted to the stack register (SR).

OUT | The contents of the accumulator

015 027 STR 015
are gsent to the data memory. | i {)‘% OUT 057
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(SR 05 )
' ° L (latch) ..... Eight bits ( 010: "~ 017 ) are read from the data
memnory.
° MPX .....v..... One bit (015 ) is extracted from eight bits in the
latch L.
® ALU, ACC, SR .. The MPX output is then directly stored in the
accumulator. The previous ac¢cumulator contents

are shifted to the shift register S;.

() L

° L (tatch) ..... Eight bits (020 ~ 027 ) are read from the data
memory .

°MPX ....vv..... Not involved in the OUT instruction.

° ALU, ACC, SR .. The contents of ACC and SR remain unaffected.

CDMPX sennennn .. One bit (027/) in the latch L is replaced by the
contents of the accumulator and eight bits of 020

n 027 are then sent to the data memory.

REFERENCE: The following kind of program may be used effectively as
the contents of the accumulator are not affected after

the execution of the OUT instructiomn.

05 020 STR 016
~—

021 OQUT 020

s QUT 024

! oUT 022

| | . R

o } ;

ouT 030

STR 0190

ouT 022
AND 011
ouUT 023
AND 012
OuUT 024
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[2] STR NOT

° The contents of the specified data

memory are inverted and stored in

040 0630 STR
the accumulator. The previous ’ ouT

accumulator contents is shifted

to the stack register Sj.

[STR NOT_040 |

® 1L (latch) ..... Eight bits of 040 ~ :047 are read from the data

Memory .

© MPX +vaesses.ss One bit (1040) is extracted from eight bits in the
latch.

° ALU, ACC, SR .. The MPX output is inverted and written in the
accumulator. The previous accumulator contents

are shifted to the stack register S;.

Result of % is written in the data memory { 060 ).

{3] AND
® The contents of the specified data
memory are ANDed with the contents 051 014 08 STR 051
| }—w—w——O—] AND 014
of the accumulator and its result OouUT 023

is stored in the accumulator.

STR 051
The contents of the data memory (051}) are stored in the accumulator.

|

° L (latch) .,.... Eight bits of 010 ~ 017 are read from the data
memory .

© MPX ....vvvev... One bit ( 014) is extracted from eight bits in the
latch.

® ALU, ACC, SR .. The contents of the accumulator (iOﬁl)_are ANDed
with the MPX output ( 014 ) and its result is stored
in the accumulator. The contents of the stack

register are retained.
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SR

s[&T]

o5 04 '
Result of I is written in the data memory ( 023).

(4] AND NOT

° The contents of the specified data

memory are Iinverted and ANDed with

00 103 125
the contents of the accumulator, :

orw
cz24
—0>3
=
G
3
MNO O
w S

and its result is stored in the

accumulator.

The contents of the data memory (‘100 ) are stored in the accumulator.

['AND NOT 103 |
° L (latch) ..... Eight bits of 100 '~ 107 are read from the data
Memory.
© MPX vavnvsessse One bit { 103 ) is extracted from eight bits in the
latch, ,
® ALU, ACC, SR .. Inversion of the MPX output ( 103 ) and the contents

of the accumulator { 100 } are ANDed and its result
is written in the accumlator.

The contents of the stack register are retained.
103
()L,
VR
10 ) (1@

(00T . 125

w o -
Result of —b#- 1is written in the data memory ( 125).
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{51 OR

Q

The contents of the specified data

memory are ORed with the contents 102 27 STR 18%
OR_ 1
of the accumulator and its result t:}ﬁ ouT 127

is stored in the accumulator, e

The contents of the data memory ( 102 ) are stored in the accumulator.

° L (latch) ..... Eight bits of 100 ~ 107 are read from the data
Memory .

© MPX .vvv2ee.... One bit (106 ) is extracted from eight bits in the
latch.

° ALU, ACC, SR .. The contents of the accumulator ( 102 ) are ORed
with the MPX output ( 106 ) and its result is written
in the accumulator. The contents of the stack
register are retained.

R L

Ry e

NOT

SR ’

102
Result of 11{T‘is written in the data memory ( 127 ).

[6] OR NOT

® The contents of the specified data
memory are inverted and ORed with 103 W 5TR 103
the contents of the accumulator 107 8BT-NOT—1gé

and its result is stored in the

accumulator.

The contents of the data memory ( 103 ) are stored in the accumulator.
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{ OR NOT 107 |

® L (latch) .,... Eight bits of 100 ~ 107 are read from the data

Memory .

® MPX ...vuve0es. One bit ( 107) is extracted from eight bits in the
latch.

° ALU, ACC, SR .. Inversion of the MPX output (107') and the contents
of the accumulator (  103:) are ORed and its result
is written in the accumulator.

The contents of the stack register are retained.

) L

B 5

. m
Result of Tw] is written in the data memory ( 130).

[7] AND STR 015
The contents of the stack register §. 050

ms M6
is ANDed with the contents of L:}O 052 STR g;g
ANDSTR

the accumulator and its result

is stored in the accumulator. ouT 131

The contents of the data memory (015 ) are stored in the accumulator.

My :
Result of Tyﬂ_'is stored in the accumulator.

' s .
Result of _E%I contained in the accumulator is saved in the stack
register Sl-éﬁd the contents of the data memory (016 ) are written in

the accumulator.

s

The result of Aggy is stored in the accumulator.
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°.L {(latch) ..,.. No action takes place'in the case of the AND STR
instruction.

© MPX cieennn ..+» No action takes place in the case of the AND STR
instruction.

ng
° ALU, ACC, SR .. The contents of the stack register §; I}u and

me

the contents of the accumulator I}{f are ANDed and

its result is stored in the accumulator.

: T e
: TjiT
8- 050

=]

= Rt
! [

1] ki

TG

oUT 131
M5 ;e

Result of T}@T%]' is written in the data memory (131}.

[8] OR STR
ST
° The contents of the stack register R 007
g7 Mo 120 AND 010
Sy are ORed with the contents of —— STR NOT 011
a ez AND 012
the accumulator and its result OR STR
is stored in the accumulator. QuUT 120
—

The contents of the data memory (007) are stored in the accumulator.

AND 010

Result of JﬁﬁfL-is stored in the accumulator.

[ STR NGT 01l |

Result of ji_j?_ contained in the accumulator is saved in the stack

register S; and the contents of the data memory (0l1) are inverted

and written in the accumulator.

[AND 012

Result of

L is stored in the accumulator.
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oL (latch) ..... No action takes place in the case of the OR STR
instruction.

° MPX {v+vvvevs... No action takes place in the case of the OR STR
instruction.

° ALU, ACC, SR .. The contents of the stack register §; ‘_ﬁ;$ﬂ, and

the contents of the accumulator - i are ORed

and its result is stored in the accumulator.

NOT

o
o7 o

Result [é?ﬁ@“‘ is written in the data memory (1207 .

[91 TMR (timer instruction)

The TMR instruction decrements the timer which has the 0.1(0.0l})second clock
for its internal clock frequency. Counting does not take place while

the start input is OFF and makes the preset wvalue maintained for the
current value, and the TMR contact is at OFF. As the start input turns
ON, the current value is decremented by one every 0.1(0.0l)second

When the current value becomes 0, it makes the TMR contact to turn CN,

and the condition is maintained as long as the start input is OHN.

Start input Current value TMR contact
OFF Preset value OFF

ON (current Decremented by one every 0.1 | OFF
value > 0) (0.01) second

ON (current 0 ON

value = 0)

ON = OFF Reset to the preset value QFF
{current

value > 0)

ON - OFF Reset to the preset value ON - OFF
(current

value = 0)
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Symbol representing Symbol representing

the TMR instruction the TMR contact
@ @
TthH | . /

@ 0100 TMRO1
v

(D Start input (start with ON state of signal)
C) TME. number 00 ~ 57 (octal number} ... Used common-for CNT and MD.
@) Preset value 0001 ~ 1999 (BCD) ... In an increment of

0.1 second (0.1 ~ 199.9 seconds)
0.01 second {(0.01 ~ 19.99 seconds)

STR 000
TMR 00

0010
ouT 026
STR TMR 00
ouT 027
STR NOT TMR 00
ouT 030

Start input
{000)

Qutput
{026)

Qutput
(027)

Output 1
(030) — oy

' 1.0 second
4 points of TMR54~TMR57 are available for 10 ms timer or 100 ms

timer by the preset value of system memory #227. Otherwise,
TMROONTMRS53 are available for 100 ms timer only.

NOTE-1: Because the TMR number is also used common with a CNT and MD

number, it should not be used for a TMR number if it has used
for a CNT and MD number. In addition, do not use it for the
same TMR number. In case the same number be used, it will be
alerted as an error as it is program checked by such as the

ZW-10PGl programmer.

NOTE-2: TMR contact can be the same number as the TMR number and any

number of a-contact and b-contact may be used.

NOTE-3: The current number of TMR is stored in 96 bytes of b.00CG ™
b. 137, Refer to 8-2[4] "IMR, CNT, MD data storage area’.
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NOTE-4: Timer is reset at power on to the programmable controller.
Therefore, the preset value will be used for the current value
even 1f power is turned on to the programmable controller with
the timer start input is in the ON state, because of the reset

function.

NOTE-5: By setting the timer reset condition in the system memory (#201),
it is possible to store the state at the time of a power interrupt.

Refer to 8-3 "System memory".

NOTE-6: It is possible to implement the power failure timer and timers
differing in their start and reset conditions by making use of

the contact 660 (0.l-second clock) and the CNT instruction.

’ Instruction
T N STR 000
1 I \ oo [/ AND 660
?ml 5TR 001
T CNT 01

SRR 0010

Start input

(000} Lk
Reset 1input
001?

up output second

[101 CNT (counter instruction)

The CNT instruction decrements the counter by cone at every low to high
transition of the counter input.

No counting takes place even if the counter input changes its state
from OFF to ON as long as the reset input is ON, makes the preset value
maintained for the current value, and the CNT contact is at OFF. As
the counter changes from OFF to ON while the reset input is OFF, it
makes the current value decremented by one. When the current value
becomes 0, it makes the CNT contact to turn ON and its state is main-

tained until the reset input turns ON .
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1 Reset input Current value CNT contact
ON Preset value OFF
OFF {current Decrements by one every time OFF
value > 0) the counter input changes
from OFF to ON.
OFF (current 0 ON
value = 0)
OFF » ON Reset to the preset value OFF
{current
value > Q)
OFF » ON Reset to the preset value ON > OFF
(current
value = Q)

Symbol
the

L@

representing

CNT instruction

f‘@
CNT
02

@

Counter

® ©e o

Reset input
Counter input

Reset input

CNT number

- Preset value

f 0100 ?
@

input

(rese

with

Symbol representing
the CNT contact

t with ON)

00 ~ 57 (octal number)

TMR and MD.

0001 ~ 1999 (BCD)

(senses OFF to ON transition)

. Used commonly

STR 0072

., STR ogg
CNT

3 Y 0100

e A | STR CNT 92

CNTO 12 ouT 120

: O sTRNOT ONT 02

ouT 121

Current wvalue

Output
Qutput

&

2
i

w v s e]

[ =]
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NOTE-1:

NOTE-2:

NOTE-3:

NOTE-4:

NOTE-5;

Because the CNT number isg also used common with a TMR and MD
number, it should not be used for a CNT number if it has been
used for a TMR or MD number., In addition, do not use it for
the same CNT number. In case the same number be used, it will
be alerted as an error as it is program checked by such as the
ZW—10PGl ' progranmer. If it is to be used intentionally, the
alert can be disregarded,.

CNT contact can be the same number as the CNT number and any

number of a-contact and b-contact may be used.

As it disregards further input when the counter has reached
zero, it needs to set the reset input ON and OFF or forced to
reset using such as the gzZW-10pGl programmer, in order to start
counting again.

When both the counter input and the reset input go ON simultane-

outly, the reset input takes preference over the counter input.

The current number of CNT is stored in 96 bytes of b.000 ~

b.137. Refer to 8-2[4] "IMR, CNT, MD data storage area'.
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NOTE-6: At a time of power interrupt, the counter retains the current
value. However, the current value will be reset when the reset
input should turn ON at power on. In case the current value
should be retained after power interrupt, it will need input of

a reset input which turns OFF at power on.

NOTE-7: By setting the reset condition in the system memory (#202), it

is possible to reset with the OFF state of the signal,

9-4 [qgdder design cagutionary notes

Since the programmable controller operates in the serial mode which
program contents are read successively for execution, it may sometimes
not permit to perform direct execution of the ladder chart provided for -
the relay board. Further, it may not need the use of the one-way control
diode which used with the relay board and may not limit the number of
auxiliary contact points. '

Difference in ladder de%ign between the relay board and the programmable
controller should be comprehensively understood in order to comprise

more effective ladder chart.

[1} Relay circuit that needs revision

(Ex-1)
000 002 02
L——ﬂ% i+ The programmable controller can not
(&) ‘ ,
° o e A execute the ladder chart (a) without
revision.
00 002 P Part (b) can be executed with the
L LR
(b} ey program shown.
S T
Instruction
STR 000
. OR 001
" JAND 002
ouT 020
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The state of the accumulator makes transition in the following manner,

when the program (b) is executed.

Instruction Accumulator contents
STR 000 -
000
OR 001 Result of ] 00
000 002
AND 002 Result of 001
000 002
ouT 020 Result of 0

Every time cne step of the program is executed, the accumulator contents
are changed and represented by 0 or 1. Thus, execution up te AND 002
makes the result of E% erased already so that it would not able to
reflect it on 003 . So, it has to be revised in the following way for

the programmable controller ladder chart.

000 o0 020
[

om 003 024
L 1L
= AN

000 002 020
il 1 P—_—O—
ar 1.
a0 Instru.
STR - 000
Slm e om0
——O—
‘ ouT 020
DJDQ STR D00
1t OR 001
AND 003
ouT 021
Or
00
1L F—-30
M MC Instru.
oot
STR 000
b ' OR 001
7] 020 F-30
e[
103 021
O STR 003
QUT 021
-~ F-31
MCR
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Or

o0 a0
——} O
. ‘

| Instru,

400 002 020 STR 000

—O—gh, @

1 s A STR 400

H A AND 002

ouT 020

STR 400

{ 400 used as AND 003

auxiliary relay) OuT 021

Refer to 9-6 "Description of application instruction'" for detail of the

F-30 (MCS) and F-31 (MCR) instruction.

(Ex-2)
(@
With the relay board ladder chart ~————— 030
-hﬂk*lj————~—{ —
of (a), current flows to 002 NLon
_ il
from both 000 and 001 so that —
it performs the actjon identical o)
to the ladder chart that revised ?f g%
R . Instru.
for execution with the program- o 002 y Tt
PTog b b 02 STR 000
able controller program (b). _ﬁ_ﬁ_;é_ ;SARJ_B 88'2'
001 OR STR
— " ouT 020
STR 000] -
AND 002
OR 00
ouT 021

For the programmable controller, it does not affirm the theory that

the current flows to one contact symbol from both lines as in 002 shown
in (a) above. Because execution takes place serially from the address

0 to the END instruction with the programmable controller, it is not

possible to go through the same contact symbol on the ladder chart twice.

{Ex-3)
(&l
On account of the one-way control _EE::::Eﬁ* 020
diode D1 in the relay board circuit
w (¥ 02
of {a), the current does not from
to 002 from 001, so that it )
performs the action as in the o0 ?2 A InsCru.
ladder chart that revised to the 0o 003 4 STR 000
: A
troll lication. ‘
programmable controller application A g
; OR 001
AND 003
ouT 021
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It is not possible for the programmable contreller to program the

one-way control diede D1 as in (a).

Three examples given are often used for the relay board because it
permits use of relay with less contacts and simple wiring in the relay
board. On the other hand, there is no need of paying attention for’
number of contacts with the programmable controller as it has the data
memory which has unlimited number of contacts, and, it is preferable

to have the ladder chart designed that can be recognized by any one.

The data memory of
the programmable
controller does not
affect space, costs,
and reliability even

: "o : y 1if more contacts are

With the relay method, it needs { S ! | used because it can
the following every time one } E : : be a relay that have
contact is increased. | o I | unlimited number of
@ Addition space I E : : contacts.

of a relay Cost | i |
o) Addition Reliability b J 1

of wirings

[2] Input and output batch processing

As alreay discussed in 8-4 '"Operational cycle", the W10 performs
data exchange between the data memory and the I1/0 unit called the I/0
processing in each machine scan cycle. During the 1/0 processing, the

I/0 units connected to the base unit are scanned from younger number.

@ 1If it is the input unit, the ON/OFF state of the external contact
connected to the input unit is read into the data memory.

(3) If it is the output unit, the ON/OFF state of the respective data
memory is transferred to the latch of the output unit.

After completing the above operation to all imput and output units

connected to the base unit in the I/0 processing, it goes into execution

of the user program, _

Because processing to the I/0 units are performed in the batch mode,

there would be a need of paying attention to the following points in

making ladder design.
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(1 Chénge in ON/OFF state cof the external contact is read into the

. data memory at every scan once in the I/0 processing. Therefore,
a change in the ON/OFF state of the external device during execution
of the user program may not cause to change the data memory contents
assigned to the input in that scan cycle. So, the "input racing
phenomenon” discussed in 8-4[3](7) "User program processing' does

not occur,

{2} As the resultant ON/OFF state is written from the data memory to
the output unit only once in a scan cycle of the I/0 processing,
the result is outputted to the output unit during the I/0 processing

of a next scan cycle.

[31 Influence by the sequence of programming
The programmable controller perform operation serially from the top
and to the end of the program and repeats the same cycle (cyclic scan

method) .

(1) Modifying a program sequence may cause to have a different action.

0 020 020 930
S— P I} ()
| \_J/ Tt ./
{a o 030 (o} o0 020
| ‘
{} O — O—
User program executicn User program execution
a
]!Ifl \f |>ol ¢ I'ro]— F'rol A lptal ¢ i'r?_L
|
‘ Contact j Contact |
000 000(
Data memof "\ Data memorf

Data memory

Output unit

Data memery [

Qutput unit

(-Data memory

Qutput unit

020 ( 020(

030

INata memory
030 (

Qutput unit
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When the input 0( D turns ON with the program of (a), the outputs
020 and 03(} turn ON in the same scan cycle, but 030 turns ON
with a delay of one scan cycle with (b).

In case the auxiliary contact of the coil is used, it should be
programmed considering ''Change of state of the auxiliary contact
written before the coil becomes effective in a next scan cycle

after the change in the state of the coil.

(2) Double use of the coil
When the coil of the same relay number is used for a multiple times,
the contents of the data memory changes according to the program and

the newest result is written into the output unit from the data

memery.

3)
[§9

Contact
010
Data menory

/ Contact

0151| Data
\ memory

[¢FA R
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[4] Simplifying program

Program may be simplified when the circuit is revised depending on the

sequence circuit,

(Ex-1)
0o g 020 - -
b— |_% instruction
002 STR 000
[} STR om
OR Q02
AND STR
JL ouT 020
| o 060 iy instruction
s Tl B
| AND 000
ouT 020
(Ex—2)
000 = instructien
S
AND D02
CR 8TR
L ouT 020
001 002 020 - -
C) instruction
o0 STR 001
Uy S AND 002
CR 000
ouT 020

Generally, the program may be simplified when programmed with more

Eir%j

Circuit with weight
on the left side

T —
-

o]

weight on the left side.

Circuit with weight
on the right side
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[5] Programming serial/parallel circuit
Prior to programming the serial/parallel circuit, it should be divided
and programmed in minor blocks, then it should be assembled into a

major program.

- (Ex-1)
<w? ?? = -Iinstruction
STR 000
o s OR 001
N S STR NOT 002
oo 005 OR 003
Jt ] ane— AND STR
STR 004
AND 005
Jh OR STR
ouT 020

Block E ———
Biock C ——

—Block B

Instruction Accumulator AcCc| Stack register S
STR o000 —i— Mstate of the ACC
Lﬁ .| immediately before
ox

L] on 001 t:m:r |
_ e e — —_— ,\ [, i_;y:i e

| TR NOT 002 e H:['
' |

B i w02 L o
L OR 003 1 I_—_f:m] i ooH

O

AND  STR t:nmm |
. - 000 072
STR = 004 = ) Dw %
. s o0 Ly

o
AND 005 S I:mﬁ

OR STR o o |

v

m

o

ouT 020 A
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(Ex-2)

000 o 007 Mo 020
——f—| ] O
ll)olz tlmla 006 o 02
b 1 I~
o 95 3
i I e —
(B tAccumulator Stack register
Instr. I8 11atc
, P:CC' S] 82 &
STR 000 - & (%)
AND 01 oo w1
- —_—— g
STR 002 _m XN
AND 003 e o ! o oo
- % o
STR 004 _ r g
AND 005 st g _wmoa
00277 003 Y, »
OR STR ouT;a-s W wm
002 EOT 006
AND 006 o0 m::l—-"“ﬁ BT i
T o
OR STR i
Dm'—‘ms:]_‘
P oe o
STR 007 o KX
»—ﬁ-dwb-—im:j_—‘
oou._gm
AND mo 0“’:"'?_ WMB 008
. oo o T
* LS
STR 01 o _wom {‘H{:Tf
‘ —tb— * R
STR 012 e o _w e w o w ]
000 oot
OR ™3 & m w oo e
004 005
e S S
AND STR| * —HRrET e L
Coor T TED Y f _{wo}__‘m _k —
OR STR _EETWT _202'___‘003 006 .
: '_‘E‘Iél B2
: ;7 000 001 o o0 t
AND STR i;%;jg wﬁ_ﬂﬁ::g
+000 N o7 oo
ouT o) RS

(*):
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9-5 Application instruction cautionary notes

(1
(L

Numerical expression

Binary code

Number 0 through 9 is used with the decimal notation system we use,
But, for the logical processing, only 0 (OFF) and 1 (ON) are used

in representing a numerical value. This method is called the binary
notation.

With the decimal notation, it needs to carry the digit once after

a number increases from 0, 1, .... to 8, and 9. But, with the
binary notation, it changes to 10 after a number changes from 0

to 1. 10 is used to represents the number 2 in the decimal notation.

Similarly, it changes (carry) from 11 to 100, 111 to 1000, and so on.

Decimal number 0 1 2% 3 4k 5 6 7 8%

Binary number 0 1 10 11 100 | 101 | 110 [ 1311|1000

Carry takes place at the point indicated with an asterisk (*). So,

each digit has a weight shown next.
t

Similarly, each digit has a weight of 2",

1 1

..20
.2'
..22
..23

@ a2

)

D PO AN Y SN (OSSN (N [N SN DY O A S |
Y P T T I T R T A T T T
N I

S2766 16380 $19 405 9045104 512 256 138 64 3 15 & 4 2 1

Each digit of a binary number is called a bit.
Register of the W10 comprises 8 bits.

Now, let us examine the state when all eight bits are 1.

1 1 1 i 1 1 i 1

5r pe D8 pe 93 pE o opr po

When weights of all bits are summerized, it establishes the following:
20491492493494425426427 = 1+2+4+B+16+32+64+128 = 255

Whereas, eight bits can represents a decimal number of 0 through 255.
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(2)

(3)

[

Binary coded decimal (BCD)
With a decimal number, carry occurs every time it goes beyond S.
That which carry is applied to the binary number is called the

binary coded decimal.

Decimal Binary BCD
0 0 Po0
1 1 Lo
2 10 10
3 1 T
4 100 L 00
5 101 L0
& 110 o
7 i1 L
8 1000 1000
9 1001 1001 y carry
10 1010 10000
1 1011 10001
12 100 1% 0610
el 1100011 1001 | 1001

With the BCD notation, each four bits are separated. Combination
above 1001 such as 1010 is not permitted, carried on to a higher

group of four bits, in order to represent a decimal equivalent.

Octal notation and hexadecimal notation

In the programmable controller, all numbers are treated in a form

of a binary or BCD. However, it permits programming or monitoring
using a decimal number by means of the binary/decimal convertex
implemented in the programmer, so as to avoid disturbance during

key entry and weight calculation in the binary mode.

Notwithstanding, it becomes often preferable to use another way

of numerical representation with which you can make direct recognition
of bit pattern, when considered in terms of bit operation of the
programmable controller. For this purpose, the octal notation

and hexadecimal notation are often used by the programmable controller

and computer.

Octal notation
A carry occurs with the decimal notation when it changes from 9
to 10. Or, when it changes from 1 to 10 with the binary notation.

In the octal notation, a carry occurs when it changes from 7 to 10.
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Decimal Binary Octal
0 0 0
1 1 1
2 10 2
3 1 3
4 100 ) 4
B 1M g
6 110 6
7 M1 7
B 1000 ) 16 ) Carry
9 1001 N
10 1010 12
1 1M1 13
12 1100 14
13 1M 15
14 1110 16
15 1111 17
16 10000 ) 20 ) carry
L Az %
62 111116 76
63 111111 ) 77 ) Carry
64 1000000 100
il3] 1000001 m

That is, it is not 8 that follows 7, but 10 is established.

Similarly, it changes to 20 immediately following 17 and 100 after

77.

Octal number vs binary number

0 through 7 is represented by three digits in the binary mode and

a carry occurs when it changes from 111 to 1000.

With an octal number, a single digit can represents a number 0

through 7, and a carry occurs when it changes from 7 to 10.

Because a carry occurs immediately following 7 for both the binary

and octal number, a binary number separated in three digits can

be used to represent one digit of an octal number.
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Binary Octal
0 0
e 1
10 2
| 1110 6
I 7
1.0 0 0 10
160 0 1 14
1v1a0] 1e |
. 191 1 1 7
10000 20
111110 76
1111 77
10000060 100
1111111 177
10000000| 200
& 4 &
1111101 1 377‘(

Since the register consists of eight bits, it can be used to
represent a number within a range of 0 through 377(g).
Data memory address, system memory address, and program memory

address are expressed in an octal number.

Hexadecimal notation

With the decimal notation, a carry occurs when it changes from

9 to 10. 1In the case of a hexadecimal number, a carry occurs when
it changes from 9 + A > B > C + D~ E + F, that is, when it changes

from F to 10,
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Dec.| Binary Octal Hex,
¢ 0 0 0
1 1 1 1
2 10 2 2
3 1 3 3
4 100 4 4
5 Ul ] 5
6 10 i 6
7 111 ! 7
8 1000 10 8
] 101 11 8
10 10 12 A
1 101 13 B8
12 1100 14 C
13 111 15 D
14 1110 16 E
15 1M1 17 F
16 10000 20 10
~ bt J: . J: ~
3 1111 £y 1F
32 100000 A0 2 ¢
2 = 2 = =
T 255 M 377 FF

Q

Hexadecimal number corresponds to binary number in the following
way. That is, four bits of binary number is used to represent one

digit of hexadecimal number.

Binary number [0 1 ¢  1(1 1 1 1

[2] Source and destination

With the data processing instruction, data memory is handled in unit

of byte, The register that contains the data before the operation is
‘called the source (8) and the register in which the result is contained

is called the designation (D}.

- ~5
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g8 0
F-00 The contents of J.01 {(8) are transferred
| xeER| U | 9000
to. 92000(D).
(Ex-2)

5 & The contents of 9010(S) are ANDed with
»_—%F”E amo | w0 | the contents of 9060(D) and its result

AND
is stored in 9060(D).
(Ex-3)
8 5 D
R The contents of 1. 01(S;) are added

— app} 20T | 0| F00 with the contents of , 02(8;) and
its result is stored in 9100(D).

The contents of the register on the source side does not change after
the execution. As it is possible to use the same register for source

and destination, it makes the contents of the source {destination, in

other words} changed after execution.

(Ex—4)
s 0D The contents of BCD 2-digit 9110(8) are
— b o jew | converted into a binary code and its
result is stored in 9110(D).

[3]1 Application instruction and stack register
Ewiﬁh the w;gkeaghrinspggcpion of_TMK,CNT{and;égp;iqatiégm,t__“,W”i

i}pgprugpigp_qfuﬁogmﬁzﬁ is processed by a CPU.For those inst- |

;ructions,contens of the accumulator and stack register are '

“sent to the CPU via the data bus, to be_g%ggqtgq having those .|

for cperational conditions.

l Stack
register

‘

Data bus

processing
part of

applicaticn
instruction
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(Ex~1)

Application instructions, except
CNT,F-60,and F-62, are executed
having the contens of the accu-

mulatcr for the oprational condition.

00+ | 003

e g a4
Ei e

STR
OR

STR
OR

AND
AND
F-12

000
001
002
003
STR
NCT 004
M
90

instructien ECC'-A"“:‘-EH*-EI ] stack rse‘qlStEI
STR  00C W
W0
CR 0m TaT
& 000
STR . 002 | "D:m:[—
2 000
OR 003 ‘on “Em-.:j‘
g
oW
AND STR ji§i[§zr :
Bt L 1~ 1
ANDNOT Wzﬁitﬁijﬂkf
v
F-12 operation when
condition is metl

(Ex-2)

In the case of the CNT

instruction

STR 000
0 gy | OR 001
o RRNED AND 007
STR 003
s 004 AND 004
CNT 10
1500
Instruction accgggééfor Stack reaqister
STR o0 ..}
000
OR 0| - _[Eij—
000 002
AND 002 _[:Eg:]—_4k__
X 200 202
STR 003 w3 —[}7 —
00 002
AND 004 moow ‘l::m —
¥ §
CNT 1583 reset input counter input

—134-




(Ex=3) With the F-60 instruction,.the accumulator and the stack registers

(S; ~ S3) become the operational condition,

wo Shift STR NOT 000
H-dlrec. = STR 001
o dnput e STR 002
o Soift retan| STR 003
pinpat = F-—-60
" Reset SFR
?0;3 input 2 3000
Accumulator Stack register
Instr, ACC S s .
000
STRNOT (00| ——p—r
001 _ 000
STR 001 —_— | p—— ————
- 002 001 o
STR 002 o {t ——
e -
003 * oo o1 00
STR 008 —— — 1l 4
Reset dnput |Shift input |bPata input |3D1LT
F—60 @ 3 o dlrec@glon

~135—
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{(Ex-4) The contents of the stack register may a complicated serial/

parallel circuit,

(00 002 W (%) g
At i} i STR 60 STR ae7
o 003 OR 001 | AND 03
0015 [;ﬁ;j Counter F—g2 STR 002 STR 011
I Y —2OPUE 210 g OR 003 | AND 02
‘ GNT AND STR OR 8TR
(;1'1 _ [;' STR 003 9001
I+ S AND NOT 008
(*): Up/down direction input

Instruc— Accumulator Stack registel‘

tion ! ACC . -1 . Y - Ss
STR o0 %
0o |
OR 001 Tl |
%
STR 002 M "[ﬁ‘j—
&0z o
CR 003 T | BEIN
000 002 ‘
AND STR Eom@'

opr o4 ,

AND - 0047 [ oo | o

Ll

<=

o o A
STR 005 —— w | o

",_u. .

) 00 o2 o
ANDNOT o) B Eoﬁ EX
L3

| L S
| T 506 - |
STR 007 . — R ool | ooa i

: A
ane !
AND 010, _—F W — % % ljm [ oo
% % 5 x 00 oo e
‘ ‘ o —
sTR o) U A N R l:;oI o
’ % Q00 002 OG04
w0 e
AND  012] WS- o _ %5 W Lo

007 00 I“_ 06 ‘ jet] 002 '30',4__ ‘
OR STR ’31:0@‘ s g jjjm:j o

Reset input |Counter input Up/down
F-g2 A3 @ directioninput

[l
In this example, three register stacks, up to 53, are

used during operation of STR 001l.

-~
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[4] Operational condition

(1) Operational condition of an application instruction with which

execution of the operation is determined may be a complicated serial/

parallel circuit, not limiting to a single contact ON/OFF condition.

Refer to [3] T"Application instruction and stack register".

(Ex) ——
an =]

e A Bl STR .0

- : OR 002

E 003 i OR 003

o AND 240

Operational condition =00
a0
3100

(2) 1f the operational condition is the same, programming may be developed

successively in

(Ex)

Operational
condition

= =13 g1

a1
STR 010
OR oM
AND 012
F-00
305
9030
F-13
90
8030
F-00
10
. 20

(3) There are following two kinds of processing for application instruction

when the operational condition is satisfied.

F-42, and F-43 are exceptions.)

(F-30, F-31, F-40, F-41,

These which operation takes
D place at each scan cycle,

so long as the operatiomal
condition is met.

F-12 {compare register
with register)

Fcl2 (compare register
with constant}

Those which operation takes
o) place only at the first scan
cycle that the operational
condition is met.

Data processing
instructions except
the above.




With the instruction of the group @ above, the ON/OFF state of
" the operational condition in the preceding scan cycle is compared
with the ON/OFF state of the operational condition at the current
scan cycle, If the preceding state is OFF and the current state
is ON, the operation takes place as if the operational condition

changed from OFF to QN .

NOTE-2: In case the operation must be executed only when there is an
OFF to ON transition in the operational condition with respect

_to F-12,F 12,the P-44 instruction (rise edge differentiate!
inistruction) must be used. |

0 -
12 |
| 070} 9030 | |

1

—_= =2

0
i
1
0
-

{(4) 1f the operational condition is not satisfactery, no operation takes
place and the register on the destination side remain unaffected.
It includes scan cycles after ON for the instruction that the operation
is executed only when the operational condition changes from OFF
to ON. In the case of the instruction that affects the flag, it

makes the flag cleared.

NOTE-3: Refer to 9-5[5] '"Data processing instruction and flag' for detail
of flag.

(5) With the instruction of the group @ above,by the differe-
ntiate instruction,the cperational condition which changed
from OFF tc ON is detected., There are 510 bits for the diff-
erentiate instruction altogether. Every instruction uses,bit,
sc the total instruction of the group (@ must be assigned less
than 510 bits. W10 checks the total number of differentiate
memory at the start of operation,and "Memory failure" displays

if there are more than 511 bits.

[5] Data processing instruction and flag

(l) Kinds of flags
Flag is used to reflect the operational result. There are four
kinds of flags for the " W10; non-carry, error, carry, and zero

flags. They are assigned to four bits of data memory, =654~ 657.

i



Non-carry
flag

Error flag

Carry flag

Zero flag

654

655

656

657

\

{(2) Imstruction that affects flag

The following seventeen instruction have flag set active according

to the operational result,

|

1 F-03 Convert BCD {2-digit) to binary

2 | F-10 Add (BCD) register with register

3 | FelO Add register with BCD constant

4 | F-11 0 Subtract (BCD) register from register
5 Fell Subtract register by BCD constant

6 F-12 Compare registers

7 Fcl2 Compare register with constant

8 | F-60 Shift register Bidiréctional

9 F-62 | Set BCD ué/dqwn counter_

| S

Instructions mentioned other than above do not affect flag.

(3) Transition of flag state in the scan cycle

(D Prior to processing of the user program at each scan cycle, flags

are cleared.

Refer to 8-4 "Operation

cycle".

Provided that there are no flag affecting instructions in preceding

steps.

L~ —12
CMP 9100 § 9110

F-12
CMP 901 |

| F-00
’ EER| 2003 | S0

F=03 540 | g120

010
@,
Ba6
@ ( e :
Carry
012
® l
s
@i ~BIN
= ,

Provided that there are no flag affecting instructions in steps

to follow.
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@ When it goes into processing of the flag affecting instruction
"a. The flag is set according to the operational result of the instruc-
tion, when the operational condition for that instruction has been
met.
b. Flag is cleared when the operational condition is not satisfactory

for that instruction.

(3} In the execution of no flag affecting instruction, the state of

flag is not changed, whether the operation took place or not.

Addr. Instruction

0010 | 8STR 00 4

01 F—-12 @

0012 8100

0013 N0 -

04 ' STR 656 |

e 12 :
&

0016 MM .

07 11 -

0020 | STR 02 |+

0021 F-00 e

0022 9003

0023 268 |-

0024 STR Ma |+

0025 F-03 L@

0026 . 10

0097 9120 |-

One scan time

- __ .| User program execution

Data memory
010 ;

Data memory
e
Data memory

I

|
|
o ! :
o | Depends on ;the result'‘of (D Depends on the result of (I
! ¥ Depends ¢n the resultjof @ {— Cleared
?Egge of Cieared [] | Cleared [Cleared | AH Cleared H
t——-Clear T L__ t——-Clear Q————Clear t— Clear
Step @& (not executed) + clear Step C:(executed)
Step 3 (executed) - Step 3 (not executed)
no influence Step @)(not executed) -~ clear
Step @ (executed) Sstep @ (executed)

S =
tep O (executed) (*): Depends on the result of (&)
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{(4) How to retain flag

Flag thus set according to the operational result may be changed or
cleared by the execution of the flag affecting instruction in that

" scan cycle., When it goes into a next scan cycle, the flag is cleared
before execution of the user program. In case the flag has to be
retained of its current state, you must write the state of the flag
into the coil such as the auxiliary relay immediately following the
respective instruction.
This makes the flag retained of its state until the execution of

the respective instruction in the next scan cycle.

010
Foilh oo | s | |A
654 240
2 L} O « 240 is set ON if 9000 > 9010
(Non-carry) after the operation of A.
Mo }
_ﬁ;%}__.#—-é&g 00 | s & The non-carry flag set in A changes
according to the result at B.
030
_,_3%7 : 4:) - After the operatiomal result of A
(Non-cayry) 240 is ORed with the result of B.
240 24l
User program execution
/
h/o' Ivo] f L/o Itﬂ%

[1_ Operation of LOperation of I} Operation of
B (9001<9010) B (9001>9010) B (9001<9010)
Operation of peratioﬁ'of Operation of

A (900029010 A (9000<9010) A (9000<9010}

When the state of flag is monitored by the support teool such as

the programmer or displayed extermally, it is not possible to visually
check the state of the flag because the state of the flag can only

be retained for a single scan cycle by merely storing the state of

the flag in the coil like in Ex~1. 1In this event, there occurs a

need of making the flag self-retained.
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‘f“*k__'g&g 8000 | 100 g The state of the carry flag (657 )

immediately after the operation of O

078 600
&/ can be self-retained until 016 1is

set ON,

Al
(]
@y
S

r

e

~—

[ B 7 [T
iDg;a_memory 4]

015k

9000 7@l 000 [ 001 ] \L

A\
9001 w] 000 | e —\

Carry flag
go7

600

Data memory
016

[6] Double length operation

(1) The following six instructions has the function to permit operation

of more than two bytes.

@ F-10 (add register with register)

@ Fcll (add register with BCD constant)

3 F-11 (subtract register from register)

| Fcll (subtract register by BCD comstant)
) F-12 (compare registers)

® Fcl2 (compare register with constant)

(2) Programming double length operation
With the double length operation, a carry over or a carry down
occured in a Yower order digit is refected in processing the

next digit. It should .be programmed from a low order digit

in succession to the operational condition.
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(Ex-1) Instruction

: I b+ ] | —{ l | STR oM
3001 G000 901 90 9021 9020 - 10
00 ‘
E\ng ao00 | 9010 | 9020 5000
9010
9020
f\ag 90 | 9011 | 9024 ' F10

_ 9001
- : ) oM
in case of [v 5]a 3] + [2,2]5 8] 5021 |

g0t 9000 901 9100 = R
tho2 o9
O = 3+ V]
001 Zmd |1 O™
Eﬁg o000 | 9100 | 9120 |2 3] + [5.8] —[o 7} [ [¢] [7] [0]

9000 3100 9120 ]
‘ ’ i :

oo | s oo o | e] + 2]+ [0 —[8] [ [ [3] [9]
9007 9101 §21 554 655 56 By

’ ) >R 2o
| Q b o
[ ¥ = - -
o = ] U
= R 1| [59] ~

The carry flag in a low order digit is added to a next high order digit

during the operation.

REFERENCE: Programming in the following way would not perform the double

length operation.

= | o)
PO b Q
o T M S
Q@ M o] U
001 Zo | O N
—f o[ m]er] FED - O @OE
W0 0 90, ® 5 66 6

o0 _— J N

%00 s | oo | w21 | [ 5]+[3 7] —[4 7] (0]

_ 8001 gl bl 654 655 858 657
B 8 e
= ) - -
o® W o] Q

Pl S R <O (] =3

(Ex-2) Double length operation above three digits is also possible in

the similar manner.

o 002
i E-11 1o F12

- Sum | 90 | g0 | cos0 - g | e | 9100
F1 E-12

—— £ [ son | oot | st —l;‘”P wm | N

L P ] oy | aos2 | aoge F2 | o050 | moe
SUB CMP

(Subfraétion of BCD 6 digits) (Comparison of three bytes data)
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(3) Internal processing during the double length operation
@ TFor operation of F-10 (Fcl0), F-11 (Fcll), or F-12 (Fcl2) instruction
that appears first after the operational condition, the operation
takes place without including the state of the flag before that.
(Z; 1f there is a F-10 (Fecl0), F-11 (Fcll), or F-12 (Fcl2} instruction
encountered during execution of the common operational condition,
the following operation takes place.
a. Execution takes place including the state of the carry flag
immediately before.
b. For the zero flag, the state of the zero flag immediately before
is ANDed with the state of the zero flag after the operation of
the respective instruction. If both are 1, it makes the zero

flag set.

F~10 {(Fcl0) Adds the state of the carry flag immediately before

F-11 (¥Fcll) Subtracts the state of the carry flag immediately
before

F-12 (Fci2) Subtracts the state of the carry flag immediately
before

NOTE-1: The F-12 (Fcl2) instruction perform the cperation of 5;-5; or

Si-n and its result is stored in the flag.

(4) Cautionary notes
(D Operation that includes the flag takes place for a different inst-
ruction, if F-10 (Fcl0), F-11 (Fcll), or F-12 (Fcl2) instruction

has been programmed in a form of common operational condition.

e =2
[ & o (S [»]
I
) pt}iﬂ O™
et oo ] E0-E0 BT RO
9000 Q001 Q002 6od 655 BJSB g57
| szl | o we | A+ [0~ [ (] O O
i 3010 e W7 A &5 56 60/

: o ) 30/

Non-
carry
Error
Carry
Zero
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@ The double length operation takes place even if there is no

flag

affecting instruction between the F-10 (Fcl0), F-11 (Fcll), and
F-12 (Fe¢l?) instruction.
By b B
1B e & o
S T VI VR
o N d
m Zo & 79“ o
~—h Cup | 70 | 500 (1, 5]-[1,8] —[o] {of {1] [2]
200 8000 B54 #6506  6b7
F-00
—xeeER 9100 | D06 .
Instruction that does
not affect flag
F-13
__‘AND 9011 | 9020
; .
-1 i
el v [ oo | E7-C-0-E2 [ B 0@ 0
a0z 9013 3110 b4 666 636 657
o : By M By
I8 ¢ o o
o] VR VI VR
oM N W
Z0 om0 N

NOTE-1: Pay specific attention when there

are many instructions involved.

[ 7]

Numerical signal input/output method
Shown next are examples to make connection of the external device with

which numerical signal is sensed from such as the digital switch for
or the operational result is displayed on the

processing by the W10

numerical display unit.

v
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(1) Input of numerical signal
a. Connection with external device

o When the unit which has DC input

11 e
o > O [0 "type (ZW-28N2S54and etc) is
1 . . il
AL ol used for the input unit, it reads
il
il , O% | Jux four digits of BCD signal per unit.
> 4
ro/’ ? ol ° The real code digital switch must
FZ:; ; O |8 be used.
oo 7 —
1~—«O Co+2 N
ole ’ 0.
2| 1ol Weigh Dl t12|3|4|s5]6|7[8]9
c; O 2 1 . . . . L
—JZEL1 O% Loxxen 2 oo s|e
e O |4
> j ols 4 s|e|ele
o Ol 6 8 : o
o lt - _
LS ; . Dot represents the ON
, C1(+3 state of the switch.
I L
nlerAY

DC inputc
ZW-28N254

® Shown above is the connection with
the external device to read the’
signal into the data memory T1/0
relay area during the I/0 processing
at each scan cycle. The 1l6-bit data
-can be directly specified by means
of the data processing instruction
for one byte {8 points) of 1.%% and

another one byte {8 points) of J(xx +1),

(Ex) BCD 2 digits of ~ 300 is added with
BCD 2 digits of 101 and its result
: is stored in the register 9100.
| 245 E—10 1j After transferring it to the register
1= ADD 500 | 20148100 ,rea using the transfer instruction,
— it may be used for the data processing
instruction,.
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° When 240 is set ON, two bytes

- 24D igl '
70 (BCD 4 digits) of J 00 and 1 01
—— b————F g | 002 | 200 [ 9160 are transferred to 9100 and 9101,
respectively,

— ° When 241 is set ON, two bytes
FILE are transferred to 9102 and 9103,

respectively,

In the above example, a multiple number of preset values are read with

a pair of digital switches,
b. Connection with the open collector output type external device

External device

T T ® When thezw-28N254DC input type is
I e 002 Y P¢
! used for the input unit, it reads

I 4, 1O/ ,
{ 'ki—aq g 16-bit numeric signal per unit.
| O
| _K-"*t ol - TIX X
J —k1_4|
| 1O
| T T° ?
i S =
| | (O [CotH
==Y g ?“
I 12_*' 2
! i g 3
P R ], Faoxe
| <]

<312’
I H-O | C1{+)

{(ZW-—28N254)

;i
DC2AV

° In the above connection, the signal is read into the
1/0 relay area of the data memory at each scan cycle
during the I/0 processing. Similar as in the case
of the digital switch, it should be used in unit of

" one byte by the data processing imstruction.
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(2) Output of numerical signal

‘a, Connection with the numerical display unit (1)

Use the cathode common type to use

Output unit the 7-segment LCD numerical display

ZW—-28M122
— Ao unit.
. Ra R R
1 L] R e v ® Use the CMOS, MC4513 or its equivalent
) Avv 3 |0 — 71 | |
i et R, f - for the decoder driver IC which has
_ PN avvas :
5 1 : R 3 Ao | the following characteristics:
5 At '—# 845133—4/\'\»— ff_' 1 I
g e e 1 Vog ~——DC12~18V
e A
? O s Vs — OV
w?——®®* LE -0V
02— EXN RB -0V
X Tt TEN s Bl -3 1 level
1 _ b o — | Bl ame voltage level as Vpp
) L B ﬁﬂf i LT —~—Same voltage level as Vpp
3 1 o gl
cot=s oot T ° Ra is the pullup resistor of 5 to 10
1 Dcf;'zav Kohms.

Re is the current limiting resister
of which rating should be obtained
i I
on the basis of EmAX VF of
the LED numerical display unit used.

R Vob—Vr
S ——4
o lFmAx

On accout of the current limit by

4523, it should be Ir < 25mA

o Use iR2403 or its equivalent for the

driver IC.
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b. Connection with the numerical display unit (use of the ¥F-52

instruction)

Output unit
ZW-28M122

]

0 -2
/1 Ah D
? w8
\ NERASE
Cot—) —— o ®iglo
20— ‘ bl ¢
4 —
6 )w,_g
7
C({ =) pmmm—S _0—
0+
ZW-28N252
. — A ey
) |
2 Ay —_—
{1
3 — —1
Co—> — o Lt
] 4 Awe——
06— 5 ——
8 e
7
C1{=> o
L | o |t
DC'12 MV (Vo)

two-digit BCD number.

000

F—62 .
Tapnl 9100 (.02
F —55

awan| 9100|9101
F~52 :
JerG| 21013 Nk

[+]

Use of the F-52 instruction (7SEG
decode) enables you to achieve simple
wiring connection with the numerical
display unit.

_One-digit number can be displayed
when theZW-28N252ig used for the
output unit,

Use the anode common type for the
7-gsegment LED display unit,

Rb is the current limiting register
of which rating should be obtained

using the following equation.

Rb = Voo—VrF—Von
Frmax
Vop— Supply voltage
V —— Forward voltage of the LED
numerical display unit
VON-—— Output unit ON veltage (to

be computed in terms of 1V)

It should be programmed in the following manner to display one-byte,

Convert the low order &4 bits of the
register 9100 (low order one digit

out of BCD 2 digits) into the 7-segment
data and be outputted to 1. 02

Swap the high order 4 bits of the
register 9100 with the low order

4 bits, then store the result in

the register 9101 .

_Convert the low order 4 bits of the

register 9101 (high order one digit
out of BCD 2 digits) into the 7-segment
data and be outputted to 3 06,
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9-6 Description of application instruction

F-00 Transfer one byte data

XAFER
Symbol w-%i% S| D [Explanation] Instr.
‘ 1STR 004
. 004 F-00
Function The contents of the F“4F““‘F$OQWO S0 9000
register S (one byte data) HPER 02
are transferred to the
register D. When the input condition 004
changes from OFF to ON, the
Operation 5D contents of the register 9000 are
transferred to the register 1.001.
Range of 3 00~271 (NOTE-1)
applicable £000~137 gec0 et
_9000~3177 01110101 ’—--IOI‘F 110100
Range of D 202~371 (NOTE~1)
applicable 0000~013/
8000~377
Operational At a rising edge of
condition signal (OFF to ON)
%AE ggn;ents Unchanged
. 'Lcé Contents Contents of the
39| of D register S
p 8“Flag Unchanged

NOTE-1: 084~2071 is the special area. Refer

to 8-2 [3] “"special relay".

REFERENCE: To transfer more than two bytes inm succession, either repeat

the F-00 instruction as shown below or use the n-bytes batch

transfer instruction of F-70.

Il F-00 | g0 | o100 Instruction
I o e e
! AFER STR 064
' a0 9000
S8 st | e 100

F-00
3001

F a0

et sz | a2 E_00
002
3102

Pr F-00 T .t ti

5% oo | o000 | gaoo | [1RISTTUCEIOD,
ALE STR 004

F-70
003
9000
900
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F-01 Transfer BCD constant

BCD
Symbol _ggfg n | o [Explanation]
STR 004
) . We_ [F=or Fo1 ;
Function A 2-digit BCD constant F—%%——-—B 15 | §100 12
nomo £0 9100
n" 1s transferred to
the register D, When the input condition 004
changes from OFF to ON, the BCD
Operation n>D constant "15" is transferred to
the register 9100.
Range of 'a" 0099
applicable The following value is contained
in the register 9100 after the
Range of D J02~31 i (NOTE~1) transfer,
applicable - p000~p137
9000~&177 g100 [0 00101 01
Operational At a rising edge of
condition signal (OFF to ON)
@ g
.o o| Contents n{00v99)
e
u| of D
Mo
20
i Unch d
e Flag nchange
NOTE-1: D84~2711is the special area. Refer to 8-2[3] "special relay".
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F-03 | Convert BCD into binary
+BIN
Symbol FEls | o [Explanation] Instr.
STR 006
006 ~-03
Function The contents of the F—"4F_————E£3 9100 | 8110 9100
_ ) BiNy 9110
register S (8-bit data)
are assumed as a BCD ° When the 1nput condltlon 006
code, converted into a changes from OFF to ON, the
binary equivalent, then contents of the register 9100
the result is stored in (8-bit data) are assumed as a
the register D, BCD code, converted into a
binary equivalent, and its result
Operation 5D is transferred to the register
9110. The contents of the
Range of S 2300~/ - (NOTE-1) register 9100 remains unchanged.
applicable bG00~137 If the contents of 9100 is other
9000~3177 than BCD code, the contents of
the register 9110 stay the same
Range of D -202~371 (NOTE-~1) as before and the error flag
applicable L000~0137 (655) is set to "1".
8000~9177
® Transition of register contents
Operational At a rising edge of and flags
condition signal (OFF to ON)
Contents Unchanged 9100{1'Ololo\0i1[olwlrw-_lo‘ﬂlonlo'wlo‘a 9110
of § & AP T AP =BT AT V=
°Operational result
Contents ° R .
Remains unchanged if r
of D Non-carry ! Error | Carry |Zero
the contents of the ‘
a . . 654 655 656 657
8 register 5 is not a 0 0 0 0
- BCD code.
o Cont. of reg.S ja|blc|d
g
&, Flag BCD ol-2i0 9100\« 1000 gﬂ KL
© If not BCD 1 Tﬂ4‘-»#§4j? £
. ' e contents o
E a:Non—-carry 654 51104 "
= b:Error 655 4110 does no
5 c:Carry 656 change.
& d:7ero 657
b
Non~carry ! Error | Carry |Zero
654 655 656 | 657
0 1 0 0
NOTE-1: 164~v3J71 is the special area. Refer to 8-2 [31 "Special relay”
NOTE-2: State of the flag will be kept valid until the instruction that

affects a next flag in that scan cycle is met.

Refer to 9~5[53]

"Data processing instruction and flag".
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F-04 Convert binayy into BCD

+3C0,
Symbol _jgg% 5,0 [Explanation] T Tanstr.
w S
Function The contents of the 008 -
register S (8-bit data) %“4F____"E§% 120 f 9330 a%g
are assumed as a binary :
code, converted into a ° When the input condition 006
BCD equivalent, then changes from OFF to ON, the
the result is stored in contents of the register 9320
the register D. (8-bit data) are assumed as
a binary code, converted into
Operation S-D a BCD equivalent, and its
; result is transferred to the
Range of § 300~371 i (NOTE-1) register 91.30. The contents
applicable 0000~1137 of the register 9120 remains
8000~8177 unchanged. 1f the BCD number
— converted should exceed 100",
Range of D 202~374 . (NOTE-1) the value above "100" will be
applicable P000~1137 disregarded.
9000~-9177 — —
: 4120 0.0\1|O|1L1.O~.1 —_— O.1LO.O 0101 93D
Operational At a rising edge of PP AP s =
condition signal (OFT to ON) H”?+1 *
o ¢ | Contents d N
= | of S Unchange 9120|1 10 w1110[19]——»5‘010.1|w‘o|olw}9130
L | Contents Operational result e i ¢
2 of D 2%
< ¢ | Flag Unchanged

NOTE-1: J64~17] is the special area. Refer to 8-2 [3]1 "Special relay®
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F-07 Transfer decimal constant
DCML -
Symbel F—07
— n O —
DA [Explanation] Instr.
STR 004
Function A decimal constant '"n" R, me | o100 F-07 O’15
is transferred to the pcy 9100
register D.
: ° When the input condition 004
O t D -
peration n changes from OFF to ON, the
Range of "p" S0y~271 (NOTE-1) decimal constant 15 is trans-
applicable  B000~b137 ferred to the register 9100.
000977 ° The register 9100 is in the
Operational At a rising edge of fOllOWlnf bj:nary code
condition signal (OFF to ON) representation.
£ & | Content
ﬁ g ontents 1'1(000"‘255) g0 |00CO0 1111
- of D PP 42ts
T Raﬂge Of llnll
U
Q 2 Flag Unchanged applicable 70(7)0 N__2_557

NOTE-1: J64~171

is the special area. Refer to 8-2 [3] "Special relay”
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F-08 | Transfer octal constant

oCcT
Symbol o 0 | © [Explanation] TRSET.
STR
04 F-08 004
Function An octal constant ''m" is R . R 015
OCT 8100
transferred to the
register D,
° When the input condition (04
Operation n+1 changes from OFF te ON, the
cctal constant 015 is trans-
Range of "n" 000377 ferred to the register 9100.
applicable
: ° The register 9100 is in the
Range of D 02~371 {NOTE-1) following code representation,
applicable 000~0137
9000~9177 9100 .0 014 61
Operational At a rising edge of ¢ s
condition signal (OFF to ON)
25
o Contents n(000~377)
ww|of D
U -
Py
4 8| Flag Unchanged

NOTE-l: —]64~771 is the special area. Refer to 8-2 [31 "Special relay”

REFERENCE: Though the F-07 (transfer decimal constant) handles a decimal
number and the F-08 (transfer octal constant) amn octal number,
the contents of the register after the transfer are represented

in the binary code for both instructions.

F—07 — F—08
— 013 | ;100 J— ] 10
DOML OCTlow 9100
S O
U In the decimal notation OIOp'Onluon 013
’ w
g Yy EEA Ey
4
5 In the octal notation O‘OOIGH 1fh1 05
<4
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F-10 Add registers (BCD 2-digit)

ABD ( ADD)
Symbol __iﬁg S| 8| D [Explanation] et
000 -
Sranil [T STR 0
Function The contents of the f4k__ADD W0 SO ] | F-10 gégg
register S are added 9010
with the contents of the 9020
register Sp in BCD
i;d;%izegngnlzﬁerESUIt ® When the input conditiem 000
register D. changes from OFF to ON, the
contents of the register 9000
. are added with the contents
Operation S14527D of the register 9010 and its
: result is steored in the
Rang? of S 200~ /1 (NOTE-1) register 9020. The contents
applicable 0000~B937 of registers 9000 and 9010
9000~317/ remain unchanged.
Rang? of § —100~=/1 (NOTE-1) ° Transition of operational
applicable 000~15137 result and flags
9000~-9177
Range of D 202~371 {NOTE-1) Input ... | | | : .
applicable D000~0137 Regis. . =~ "W 77 W@ B |[SEEE
9000~&177 Cgmo I OGN 77177 {7570
S ) L0 )
Operational At a rising edge of (*a) jﬁ%9<%?§>wﬁm><mfﬁ) ke
condition signal (OFF to ON) (*b)EM 3 ! " :
655 . ‘
Contents Unchanged (*C) g5 - i
of §3 {*a} 7 fi::ll
Contents Unchanged
of &2
Contents ngtgrder twi.diiits Within the
g of D © e operatlo cne scan time
A result
b ° Unchanged when the Remains valid until the
2 contents of registers flag affecting instruction
& 81 or 53 are not BCD appears in the program.
g code.
“ | Flag gesult i 8 8 i (*a) :Non~carry flag
5 ' (*b) :Exrror flag
o 1~99 1101010 (*c) :Carry flag
< 100 0101]1 (*d) :Zero flag
101 and above 010110 (*e) :This does not operated
When 81 and Sy 41414 because the contents of
are not BCD code 9000 are not in the BCD
a:Non-carry 654 code.
b:Error 655
c:Carry 656
d:Zexo 657
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NOTE~l: 164~7J71 is the special area. Refer to 8-2 [3] "Special relay”

NOTE-2:

NOTE~3:

State of the flag will be keﬁt valid until the instruction that
Refer to 9-5[5]

affects a next flag in that scan cycle is met.

"Data processing instruction and flag',

If the contents of 8] or S, were numbers other than BCD code, it

makes the error flag (655) set active and no addition will be done.

(Ex)

5 E|¢H)

1110 is the code prohibited to
use in the BCD system.

REFERENCE: In case more than BCD 3 digits has to be added successively,

the F-10 instruction must be provided in continuation,

When the

F-10 instruction is programmed repeatedly, the contents of the

carry flag (656 ) are also added after the second instruction.

For the F-10 instruction that appears first in succession to

the STR instruction, the contents of the carry flag (656) are

not added.

Tnstruction
STR 4000
F-10
2C00
9010
8020
F-10
2001
5011
L 9021 ]
*i10 %1 *10 *]1
Qooo[b 0 10.010 1QJ1 Plololo;05%011]go1o
2 3 8
flOOQ?lO }+*100

01 qo1 11{8011
1

[l

0
90010001\0101
L Lob

5

1

|

s

Tl =

e

* i
b -

8
*10

000100 gn20

i

0 4
%1000 *100

St
LLOOOIOO@ 118021
R N N T
8 3

j

%1
%10
%100
#1000 :

: Ones order
: Tens order

: Hundreds order

Thousands order

° The above example shows the case of 1523 + 6781 = 8304.

° If programmed from low order digit, the carry information

will be carried on to a higher digit.

Refer to 9-5[6] "Double length operation".
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Fci0 Add register with 2-digit BCD constant
ADBD (ADD)
ol
Symb —hBo| S| 7 | D ! [Explanation] Instr.
STR 001
. Fc10
Function The contents of the I 0000
register S; are added F—1appo| ¥0| & | %0 9082
with the 2-digit BCD
constant ™" and its ] ..
result is stored in the When the input cqndltlon 001
register D. changes from OFF to ON, the
contents of the register 9000
. . are added with the BCD constant
Operation 5,+m0D 85 and its result is stored in
Range of Si —~00~71 (NOTE-1) the reglster.9002. o
applicable 000~ 0137 It operates in the same timing
as the F-10 instruction,
- 9000~8177 '
Range of "n" 0099 B000
applicable T 1001|100 ojsoe
. gty
Range of D S02~274 (NOTE-1) @O A
applicable B000~£137 BCD ’
8000~8177 constant
85
Operational At a rising edge of
condition signal (OFF to ON)
ggngints Unchanged
Contents ° Low order two.digits
of D of the operatiomnal
= result
E ® Unchanged when the
o contents of the
2 register S; is not
& BCD code.
@ Result ajb|c|d
g | Flag 0 1,00 [1
1 199 1i0[0 [0
ot 100 0[0[T L
P 101 and above | 0/0[{1]0
When Sy is not
BCD code 011010
a:Non-carry 654
b:Error 655
c:Carry 656
d:Zero 657
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NOTE-1; 64~7J71 is the special area. Refer to 8-2 [3]1 "Special relay"

NOTE-2: State of the flag will be kept valid until the instrucfiéﬁ that
affects a next flag in that scan cycle is met. Refer to 9-5[5]
"Data processing instruction and flag",

NOTE-3: If the contents of S; or S, were numbers other than BCD code,

it makes the error flag (655) set active and no addition will be

done,

(Ex) - g
S |01 0/01 11
A{HY 7
1010 is the code prohibited to use

in the BCD system,

REFERENCE: Similar as the F-10 instruction, it is possible to added more

than three digits of BCD wvalue.

Instruction
160
] Eég mml25 8a2g EI?O 100
2000
8020
=10
Follem| @ jon || 20 ap
Q001
4
2021

Ho0 Q000

001 0jo1 11%1 oingéﬂ
A, [N SN N e
z iiﬁCi4~‘ -
+

|OWOOWOOOGO1OOWOW
L 1 1 1l _1 L . 1 iy
4_LAJL_;;J_5
U2 G020
i 1
i . !
01 1o 0‘1‘0 11 100G
|LL i i |ul L1 ! 1 L' - lJ
7 =] 7
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F-11

‘Subtract register by register

“in BCD 2 digits

SUB {SUBtract)
Symbol —sug| 8 | 8| © [Fxplanation]
STR 007
Function The contents of the ; F-11 8030
register §; are L TR
sugtractedl by the F_H__SUB 080 ] 8040 9050 8838
contents of the register
i%slzegggtziilgigiezngn When the input condition 001
the register D. changes from OFF to ON, the
contents of the register 9030 is
Operation S =S, D subtracted by the contents of the
P 1792 register 9040 and its result is
stored in the register 9050,
Rangg of 5 J00~=71 (NOTE-1) The contents of fegisters 9030
applicable O000~D137 and 9040 remain unchanged.
9000~9177
Range of S “300~71 (NOTE-1) zzzn?iggzn of operational result
applicable 0001137
8000~-9177 Input
Range of D 202~271 ° (NOTE-1) T e o e e
applicable :DOOONO'TB? anp 1515 )) 4343 _43!43 3} 55!55 Yy ;-1!24.
- 8000~9177 S 30 Y G V30 W O ) <
e ﬁﬂiﬂﬂ “ mii?_j') ??i?'f* i s&iaﬁ 1§ at-ie5
Operational At a rising edge cof 6 BT AT (e} (%)
condition signal (QFF to ON) (ﬁ?) i Pl
(:’:b) -
Contents hee 7
of S, Unchanged %;c) Ej
SEUESHtS Unchanged (ﬁd) m Within one scan time
° Qperational result " Remains valid until a
g antents ° Not changed when the flag affecting instru-
=] ° b contents of registers ction is met in the
o S; or 8, are not BCD program.
2 code.
e Fla Result albic |d | {(¥a) :Non-carry flag
e & 0 1{o0]0 |1 | (¥b) :Exrror flag
+ 1 99 1lolo 0 | (*c):Carry flag
5 Negative value gloll o | {(*d):Zero flag . '
o When S1 or Sy | .l41519 (*e) :No subtractlo? is do?e
< are not BCD because 9030 is not in BCD
| a:Non-carry 654 number.
bh:Error 655 (*#f) :No subtraction is done
c:Carry 656 because 9040 is mot in BCD
d:7Zero 657 number.
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NOTE-1: 364~371 is the special area. Refer to 8-2 [3] "Special relay"

NOTE~2: If the contents of S; is smaller thaﬁ-gh;.conteﬁts éf Sz,nthé ?ésult

is obtained in the complement of 100.
(Ex) 23 - 85 = -62

whereas, the compliment of 100 for 62 is 38.
You may take it to be (123 - 85 = 38).

NOTE-3: State of the flag will be kept valld until the instruction that
affects a next flag in that scan cycle is met. Refer to9-5[5]
"Data processing instruction and flag".

NOTE-4: If the contents of 8; or S, are numbers other than BCD number,
it makes the error flag (655) activated and no subtraction is
done. (The contents of D remain unchanged.)

(Ex)
sili100l01 0+ 1100 is prohibited
con . in the BCD system.

REFERENCE: In case more than BCD 3 digits has to be subtracted successively,

the F-11 instruction must be provided in continuation. When

the F-11 instruction is programmed repeatedly, the contents of

the carry flag (656) are also subtracted after the second inst-
ruction. For the F-11 instruction that appears first in succession

to the STR instruction, the contents of the carry flag ( 656)

are not subtracted.

— Instruction
[ 9030 { 8040 | ace0 | | STR 001
o | 1EYE F-11
5
E o st | s0 | ot SO0
F-11
0031
2041
‘ 9051
*10 ®1 *10 *]
[9030 O|1|O|O|01OJ1 ]‘1] iO 10 ‘LJ_1 0g 0’9040
4 3 5 8
Tlooo %100 |~ %1000 *100 *1 : Ones order
goaqwlqofloﬂ.ﬂoi lof.QOPLGO 49041 %10 : Tens order
g & 4 9
*10 *1 #100 : Hundreds order

9050 #*1000: Thousands order
%1000 *100

4
° The above example shows the case of 9643 - 4958 = 4685,

G’I

° If programmed from low order digit, the carry information will
be carried on to a higher digit.

Refer to 9-5[6] "Double length operation'.
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Fcll Subtract register by 2-digit BCD constant
SUB (SUBtract)
Symbol __gﬁg s lnlo fExplanation] Instr,
STR 001
o Fc11
Function The contents of the }~%k~*gﬁg 9000 | 85 ) 9002 9088
register 5, are 9002
subtracted by a 2-digit
BCD constant "n" and When the input condition 001
its result is stored changes from OFF to ON, the
in the register D. contents of the register 9000 are
subtracted by the BCD constant 85
Operation S1=n>D and its result is stored in the
register 9002.
Range of S 200~271 {(NOTE-1) It operates in the same timing as ’
applicable bO00~1137 the F-11 instruction.
§000~8177
Range of "n" 0099 o 1_?90 1
applicable - *__’&;iig1001 800z
10000101 0 o
Range of D . 202~371 (NOTE-1) BCD g 5
applicable 0000~b137 constant
9000~9177 85
Operational At a rising edge of
condition signal (OFF to ON)
2 g;n;?nts Unchanged
= Result alblcid
s | Flag 0 ijojol
g 1099 110(0|0
e Negative value [0]0]|110
g if S; is not
g BCD cede 011100
5 a:Non-carry 654
b b:Error 655
< c:Carry 656
d:Zero 657

HOTE-1: —J64~771 is the special area.

NOTE-2:

If Sy is smaller than

llnl'l .

. compliment of 1C0.

(Ex)

23 - 85 =

-62

Refer to 8-2 [3]

the result will be obtained in the

whereas, the compliment of 100 for 62 is 38.

You may take it to be (123 - 85 =

NOTE-3 ¢

affects a next flag in that scan cycle is met.

38).
State of the flag will be kept valid until the instruction that
Refer to 9-5[5]

"Data processing instruction and flag".

"gpecial relay




NOTE-4: If the contents of S .was a number other than BCD code, it makes

the error flag (655) set active and no subtraction will be done.
(Ex) 1011010 1010 is the code prohibited
0 —— Ao to use in the BCD system.

it is possible to subtract more

REFERENCE: Similar as the F-11 instruction,
than three digits of BCD value.

Instruction
200 STR 200
Feil
9000 | 34 18050 |} 11
su8 " gogo
34
gag oo ) 12 | a0 Fel 9050
9001
12
9051
8004
'0101p1 1d011111090

lllllllllll

L S S
BCD -

constant
1234 o0t 0010001110100
1 2 3 4

8051 } 9050
¢100f0100{01 0001 %ﬂ

PN NI N T VN N Y B S

- e

4 4 4
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F-12

Compare registers

CMP {CoMPare)

Symbol i s, .
CMP : [Explanation] Instr.
003 5TR 003
Function The contents of the F-E&g s | e | | 12 000
register §; are compared 5010
with the contents of the
register S,. When the input condition 003 is
ON, the contents of the register
Operation S1<=»8, 9000 are compared with the contents
n of the register 9010 and its
Range of 8§y 200~ (NOTE-1) results are set in the non~carry
applicable " 6000~0137 flag (6524), carry flag (656 ),
. 8000~0177 and zero flag (657). Registers
9000 and 9010 remain unchanged
Range of S, 00~271 (NOTE~-1) after this operatiom.
applicable 000~-0137
9000~8177 ® Transition of register contents
and flags
Operational When the input signal in . .
- . npu
condition t?e_ON state (noF (&) _ TR FT
limited to the time Repis.
changing from OFF to ON).| 22 Az 222
Contents Unchanged R%ﬁgs- RTINS W 1) R
of §; % IERRE
o Sgngjnts Unchanged
-ﬂ Flag Register alble la .
8 contents One Fggg_g;_e
v S1>8s 1(050]0 . .
& 5125, 10101 SO long as th? input condition
o $,<5, ofolT 1o is ON, comparison is done at
ﬁ a:Non—-carry 654 1 évery scan and the zero flag
o b:Frror 655 is turned ON.
E c:Carry 656 (*a) :Non-carry falg
< d:Zero 657 |(#c) :Carry flag
(*#d) :Zero flag
NOTE-1l: T64~771 is the special area. Refer to 8-2 [3] "Special relay®

NOTE-2: So long as the input signal 1s ON, comparison is done at every scan

cycle,

Refer to 9-5[4] "Operational condition'.

NOTE-3: The error flag (655) is in O state at all times.

NOTE~4 :

affects a next flag in that scan cycle is met.

State of the flag will be kept valid until the instruction that

Refer to 9-5[5]

"Data processing instruction and flag'.
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REFERENCE: In case comparison is to be done only when the input condition
A changes from OFF to ON, use the differentiate instruction in

conjunction with the input condition.

ST .
%—4F—ﬁtk—ﬂgmggmugma Instruction

STR 003
F-44
F-12
9000
9010

REFERENCE: To compare data of more than two bytes, it should be so programmed
as in additionm (F-10) and subtraction (F-11) that comparison
should take place from a lower crder digit., If the F-12 were
programmed in succession, the contents of the carry flag (656)
are also compared after the second F-12 instruction. (For the
F-12 instruction that first follows the STR dinstruction, the

contents of the carry flag (656 ) are removed from comparison.

| F@ F--12 Instruction
9000 | 900

h o> STR 003
F-12

] soot| aont 88?8
ok F-12

: 9001

8011

When programmed from a low order digit, the carry-down information
is forwarded to a higher digit. Refer to9-5[6] "Double length

operation".
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Fcle

Compare register with constant .

CMP (CoMPare)
Symbol ——E&E S| on [Explanation]
o
Function The contents of the I—MAS&E %wlﬂml
register 57 are compared
with an octal constant
m". When the input condition 001
is ON, the contents of the
Operation Si1<=>n register 9000 are compared with
the octal constant 075 and its
Range of §; 00~ 371 {NOTE~1) results are set in the non-carry
applicable p000~x137 flag (654), carry flag {656),
9000~8177 and zero flag (657.).
The contents of the register
Range of "n" 000377 9000 remains unchanged after
applicable this operation.
It has the timing similar to the
QOperational When the input signal in | te the F-12 instruction.
condition the ON state (not
limited to the time
changing from OFF to ON). 8000 0 12@
. -1
g Contents Unchanged Qetal : a =empRre
2 of 5, COHSt%gtkHO1JI11yJ}
5 Flag Register a|b|lc|d Loty fosd
g contents
o Si1>n 11 0{ 0|0
2 Si1=n 11 0] 0|1 Non—~carry|ErroriCarry|Zero
O Si<n 0|0]1]0 654 655 [ 656 | 657
M a:Non-carry 654
ﬁ b:Frror 655 1 0 0 0
< c:Carry 656
d:Zero ;65?

NOTE-1: 64,7371 is the special area. Refer to 8-2 [3]

NOTE-2: So

"gpecial relay"

long as the input signal is ON, comparison is done at every scan

cycle. Refer to9-5{4] "Operational condition'.

NOTE-3: The erroxr flag (655) is in 0 state at all times.

NOTE-4: State of the flag will be kept valid until the instruction that

affects a next flag in that scan cycle is met. Refer to 9-5[5]

"Data processing instruction and flag".

REFERENCE :

(l—y——¢— Represents 79
Use an octal numbher in writing with w1t eotiin the BCD
notation.
the Fcl2Z instruction. Octal number L
Pyt
can express any bit pattern and it fj“” —-Represents 171
d d £ bl {oht 9! ‘|1\1 O.O;'Iin the octal
oes not need use of troublesome weig notation.

calculation. To compare with a BCD

constant, convert it to an octal equivalent before writing it in

the program.
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F-13 AND registers

AND - (AND)
Symbol =
ymoo "“ANS 8| D [Explanation]
Instr.
R 00z
i s F-13
Functien The contents of the =13 q400 | g0
. ) AND 9000
register § (8-bit data) 9002
are ANDed with the
contents of the register
D (8-bit data) and its When the input condition 002
result is stored in the | changes from OFF to ON, the 8-bit
register D, contents of the register 9000
are ANDed with the 8-bit contents
Operation SN DD of the register 9002 and its
result is stored in the register
Range of S 200~3271 {NOTE-1) 9002. The contents of the
applicable 000~1137 ‘ register 9000 remains unchanged.
8000~8177
R Before After
Range of D —02~371 (NOTE~-1) i gperation
applicable 000~113/ go00jot 01 001 A b
8000~9377 S
Q002|7‘L O\1I1I1t0iOL1J [OIO|OI1\OIOI011]9002
Operational At a rising edge of '
condition signal (OFF to ON).
Contents Unchanged AND truth table
of §
0ol C - Symbol A B C
= ontents Result 5 5
»mlof D ©
B % Flag Unchanged A'ﬂ}o 110 0
By 8— 0 1 0
<o 1] 1 | 1

NOTE-1: T64~7171 is the special area. Refer to 8-2 [31 "Special relay®
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Fc13 | AND register with constant

AND (AND)}
Symbol "—Eﬁg n| D [Explanation] TnsLr.
STR oo
a0 Fc13
Function An octal comstant " mei;g 123 | 9002 123
is ANDed with the 6002
contents of the register
D and its result is
stored in the register When the input condition 001
D. changes from OFF to ON, the octal
constant 123 is ANDed with the
Operation nl D+D contents of the register 9002
and its result is stored in the
Range of "n" 000377 register 9002.
applicable

Before operation

Range of D 0 ~371 (NOTE-1) 9002 After operaticn
AND

applicable 0000~tx137 Octal —+=1000000 10| 5002
9000~8177 constant (Y=Y
. (123)01001’1
Operét%onal AF a rising edge of AND truth table
condition signal (OFF to ON}.
Symbol A = C

o 0 0 0
Q
£ 0 A 1 0 8]
Y o | Contents C
v 5| of D Result Bij::::}_ ol 1| o
el Flag Unchanged 1 1 1
<&

NOTE-1: 3644371 is the special area. Refer to 8-2 [3] "Special relay"
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NOTE-1: TJ6a~171
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F-14 OR‘registers
OR - (OR)
Symbol -
ymbo ““5&4 510 [Explanation] Instr. |
STR 002
Functi Th tents of th 002 o
unction e contents o e =1y Q000
register S (8-bit data) oR | 0| 9 0002
are ORed with the
contenFs of the reg%ster When the input coundition 002
D (8-bit data) and its .
X . changes from OFF to ON, the 8-bit
result is stored in the .
register D. contents of the register 9000
are ORed with the 8-bit contents
Operation SU DsD of the Feglster 9902 and 1t§
result is stored in the register
Range of S 057" (NOTE-1) 900%. The content§ of the
. register 9000 remains unchanged.
applicable 0000~1137
a000~9177 Before After
operation operation
Range of D 200~2371 ' (NOTE—].) QOOO[D 101001 1‘ { Ditto quur;‘
applicable p000~113/ S A
9000~9177 000210111001 [fj 141 01_719002
] SO N N Y RO W
Operationat At a rising edge of
condition signal (OFF to ON}.
gzn;ents Unchanged OR truth table
@g | Contents | o ... Symbol A B <
S3 [of D esu 0! 0] 0
+
5o Flag Unchanged A o 1 0 9
E 4 = 4 0 1 1
s
NERER
is the special area. Refer to 8-2 [3] "Special relay”




FcT4# | OR register with constant

-0R (OR)
Symbol __gcg nio [Explanation] Tnstr.
. T
c
Function An octal constant "n" F—%}___gam 128 | o0 123
is ORed with the L 9002 ]
contents of the register
D and its result is When the input condition 001
stored in the register changes from OFF to ON, the octal
D. constant 123 is ORed with the
contents of the register 9002
Operation n U b»D and its result is stored in the
register 9002.
Range of "n" 000377
applicable Before operation
Range of D 09~ 71 (NOTE-1) 9002[1 0101010 After operation

OR
applicable £000~0137 ‘ Octal o vy ___'LLLJQ¢LEQiﬂQOM
.9000~9177 ConStﬁ?a) io T olo 14

(Operational At a rising edge of OR truth table

condition signal (OFF to ON). Symbol A B C
0 0 0

A L

2 % Contents C : ; :

“Olof D Result B 0 ! L

3 & Fla Unch d 1 ﬁ 1

gH g nchange

Yd

< o

NOTE-L: - 3544771 is the special area. Refer toc 8-2 [3] "SPéC1a1 relay”
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F-30 Set master control
MCS . (Master Control Set)

F-31 Reset master control
MCR | (Master Control Reset)

MCS and MCR should be used when the
circuit after the common operational
conditicon is branched to multiple
number of outputs.

7500 7 00 - ol 001 020
mala 1 ; ¥ —
| SR— -
002 021 T 002 0
L i

—

(1) In the case of the relay beoard (2) In the case of MCS and MCR

T [y » i mmeee AK€ DOt used
Loemd IMCS STR 000
020 MCS— | =30
T STR 001
— () ouT 020
002 021 STR 002
— 0 ouT 021
— MCR— | F-31
MCR :

(3) In the case of MCS
and MCR are used

When the F--30 (MCS) instruction is It will help simplify the program
programmed, the contents of the when the command operational
accumulator ig stored in the CPU condition indicated in the block
internal register, and operatioms ;mwj ig complicated or many branches
for successive instructions are are set after the common cperational
ANDed with the contents of the CFU condition.

internal register until the ¥-31
(MCR) dinstructicon is reached. The
F-31 (MCR) instruction indicates
the range of AND operation applied.
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NOTE-1: Do not directly connect the F-30 (MCS) derived bus line with OUT,

TMR, and CNT instructions and application instruction.

(1) In the case of the (2) MCS, MCR prohibited program
relay board 0w T

Instruction
100 — mes
o _ M { STR 000
o o A Sﬁpr 020
G
% | m @ S
062
— C) STR 00?
o0 0 ouT 022
O F-31
Fa
MCR

It must be program, in the following manner.

000 A 020 00 Trao
= ' mcs
062 o

— O o 0220
m E> 002 {1
—

1000

F-31
MCR
000 TraR

L il
! 1600

NOTE~2: The F~31 (MCR) instruction is an unconditional inmstruction.

0o
{ F—31
b= mcr

It prohibits the program like shown above.
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MCS and MCR.

000

o
f

14
11

002
Il
11

F-30

MCS

IF“”ﬁ*““ﬁ‘(:>A“

I Another MCS may be used in-between

— MCS

F-30

The relay board ladder chart shown
in left can be programmed in the
following manner using MCS and MCR.
However, there may be a need of
changing the program sequence as

in the example. (¥)
Instruction
STR 000
F-30
STR 001
ouT 020
STR 006 }>'<
ouT 024
STR 002
F-30
STR 003
ouT 021
STRNOT 004
ouT 022
STR 005
QuT 023
F-31

° The F-31 (MCR) instruction
indicates the termination of
the preceding F-30 (MCS)
instruction; @ and @ in
the example.

NOTE~3:

following way.

MCS—

MCS—

——MCR-

—MCR—

Instruction
STR 000
F-30
STH 001
OouT 020
STR 0o?
F-30 :
STR 003
QuUT 021
STRNCT 004
ouUT 022
STR 005
OuUT 023
=31
STR 008

JOouUT 024
31

This MCR is insignificant.

=

MCS of () and &) has been

terminated with this MCR.

The desired circuit would not be established if programmed in the

W TEa]e
T MCS
020
001
s { r—
002 Faole
1} Mcs:]
003 021
—
004 02?
(s 023
3]
MCR
006 024
L Y
! —_/
F-31
MCR
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Aithough it is possible to insert MCS as many times as required

NOTE-4

between MCS and MCR*, the operational range of MCS terminates with

MCR marked with an asterisk.

I uoI3IonIIsut
P 1o gutzo=3yie Seld
23ueyd o vordanaisuy CUSTITPUOD T BRI
42 oK gurivegzeun feTg LuoraTP SOH : S ﬂMﬂ
3eTy
‘440 ST 3T @snedaq pajnoaxe ST uorjeaado o —Fb—- 0248 | uns Q_u.llllLvlif
410 o - 910
paaea1)| peaeaT) BeTa f\%%m e %%
po1Ea()| pautelsy 0016 ‘430 ST 3T | 7 I P I
19s81 440! 319891 NO asneday .lu% -2 T
el £
paieal)] PpaIBal) ge14d e | —ass!
pa1Ba[)| pouleIay 0106 4 s [ oo
1as3a1 40| 19531 NO ‘440 ST 3T, o 0106 m\uIIIMﬂmmﬂ_&
mmﬂmummﬁulﬂ%, o4 u%aﬂm%%
i Fran i — mum
anTeA 22521J| POUTEIOY |9RTEA 1Ud11IN) — - 5t qOﬂuumuHm#“
JJ0|pPauTe1ay |  10BlU0D IND ‘ o 33118 4
19581 440| 39891 NO -] 440 ST o3t _IMEJ .azgw
asnesag o010
(*anyes 39s21d 03 enyea juaiiny W LN e
2Y3 PUBR 440 03 SUIN} 3I9BIUOD ¥YHI)
*110 ST 1T 9Sneosaq 13891 ST mzm.lJﬁﬁi .-¢%\\r
+0
*£30 ST 1T @SNBY3q A0 ST 0010 —|i— SOR% /|
£00 £00
==t
10y |
JON
wwwwwww O

‘asuuew HUTMOTTCI U3 UT polpuey 2q TITA ¥OW PUE SOK Us8mlag
SUT3STXO UOTHONISUT ‘440 ST (SUTT P9330P UTUZTM UMOUS) UCTATPUOD SOW 54T USUR

CNT, F-60, and F-62 instructions can set the reset condition to

-
.

NOTE-5

In the case of

ON-reset or OFF-reset in the system memory #202,

OFF-reset, it is reset by MCS.
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F-40 End instruction
END. {END)

The F-40 instruction indicates the end of the program. As it has the highest

priority, it will be effective even if existing between F-41 (JCS) and F-42
{(JCR) so that it makes the user program terminated.

There is no need of writing the END instruction necessarily, except for the
following cases, because it will be automatically set in the last address

of the program memory when the memory is cleared after specifying the program

memory capacity.

(1) To accelerate the scan time
The scan time is I/0 processing time plus the user program execution time.
The user program execution time is the total time required to execute
all instructions from the program address 0000 teo the END instruction.
The location of the END instruction automatically written after memory
clear is.3577. _ _ . .
Assume now if the last address is 2777 (1534th word) when the ladder
chart has written by the programmer upon completion of designing, 3080
v 3576 are padded with NOP instructions with the END instruction in
3577, so that unwanted time has tc be consumed for execution of NOP
instruction (1.09microsecond per word). If F-40 is written in 3000,
it accelerates the processing time without executing those unwanted
NOP instructions and the control can proceed to a next scan cycle after

terminating the user program relatively faster.

om0 | STR MO [+ 000 | STR o
oM |oR o we | oR [l
8002 { AND I tg2 | AND 071
wos | ouT i) 0 [ ouT 02
g | TR 3 e | STR 013 ]
o L o
e [ AND o7 w6 | AND 7
7 {OUT a7 a7 {ouT 07
000 | NOP ©o3m0 | F-40.
00 [ NOP I | NOP
e | NOP 302 | NOP 1 i
o = + '
378 | NOP E T Y
w77 F-40 —r 3577 | madn

(a) END (3577 after {(b) F-40 (END) written
mere memory clear in 3000

(2) To perform partial program execution during trial run
By inserting the F-40 instruction at an end of a sequence block, you
will be able to execute only the required portion of the program.  1If

the result was successful, that F-40 then must be deleted.
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NOTE-1: A multiple number of F-40 may.exist‘when memory is added or the
. END instruction is written in (2). In this case, the user program
terminates at the first F-40. So, it is a must to check the location
of the END instruction before going into the actual opération.
NOTE-2: The F-40 (END) instruction is unconditional, and it prohibits the

following kind of programming.

010 F —ap
i END




F-41 Set jump control
JCS {Jump Contrel Set)

F-47 Reset jump control
[ JCR (Jump Control Reset)

When the F-41 (JCS) condition is OFF, all instructions except the END
instruction before the F-42 (JCR) instruction are not executed.

Therefore, even if there was an instruction by which the result of the
OUT, TMR, CNT, MD, or application instruction is stored in the data memory,

it does not change the contents of the data memory, and it retains the
state at the time of JCS condition is ON.

?ﬁ Fn I Inatruction
JC

w S =1/ A

iy oy

it (5 8k 012

o o/ TMR 0

0030

TMRI0 022
STRTMR 20
1l /\O_ ' ouT 02
03 TNT STRH 03

L | fi} ]
' \ue'wj et W
a4 010
d - %G?CNT 01
N 023
I — O STR 015

- Fc10

iy Fer som | o | sooo 9082

- : 9000
JoR L4

{F-40 ccndition)

o

w21
(Output)

o2

(Start input)
022

(Cutput)
03
{Counter input
n4 OFF
/

(Reset input)

CNT # 00

{(Current value)
023

(Qutput) - :

o5

s00e o[22

NOTE-1: Attention must be paid to the TMR

CNT counter input and application instruction input condition (that

which the operation takes place with OFF to ON change in the input

condition), and F-41 (JCS) condition ON/OFY¥ timing.
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NOTE-Z:

NOTE~3:

NOTE-4:

JCS condition
Input condition

{Not executed) (Executed)

Operation takes place at a rising of (1 because the JCS condition
is ON.

Operation does not take place at a rising of @ because the JCS
condition is OFF,

Operation does not take place at a rising of @ because the JCS
condition is OFF,

The JCS condition turns to ON while (3) is ON, but operation does
not take place as it does not recognize that the input condition
has changed from OFF to ON, because the input condition is ON with
which the JCS condition of @& changes from ON to OFF and the input
condition is ON with which the JCS condition of & changes from
OFF to ON.

Operation does not take place at a rising of (%} because the JCS
condition is OFF.

The JCS condition becomes ON while @& is ON.

Operation takes place immediately after the JCS condition of ©
changes from OFF to ON because the input condition is OFF with
which the JOS condition of (B changes from ON to OFF and

the input condition is ON with which the JCS condition of G@
changes from OFF to ON.

Operation does not take place if the JCS condition is OFF when

there is a flag effecting instruction between F-41 (JCS) and F-42
(JCR). But, flags, 654 through 657, are cleared.

The END instruction will be executed regardless whether the JCS
condition be ON or OFF, if there was a T-40 (END) instruction between
F-41 (JCS) and F-42 (JCR), and the user program execution is terminated
and the control proceeds to a next scan cycle.

F-41 (JCS) and F-42 (JCR) can be nested between r-30 (MCS) and F-31 {NMCR}.
However, as MCS has higher priority than JCS, it assumes the state
when the MCS condition is OFF (OFF for such as the output relay and

reset for such as TMR), when the MCS condition changes to QFF,
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NOTE-5:

NOTE-6:

] Instruction
ves] | STR 010
o F-30
- O STR 011
o Sth 0
H % F-41
STR 013
03 0 ouT 021
B A S STR 014
M4 /TMF{ TMR 00;8
i e F-42
3
— STR 016
ra ouT 022
F-3
MCR
IF O™

MCS5 condition
)

Input
o

OUtpu?com)’

JCS condition
2y

Input
(G

Qutput
P o)

Start input

(014

-TMR is not reset
TR is not reset

TMR is reset

It is not permitted to insert another F-41 and F~42 between F-41
(JCS) and F-42 (JCR). Tt will indicate "JCS ERROR" on the ZW-10PG1
prograﬁmer during program check, if such a program was written.

The following kind programming is not possible as F-42 (JCR)} is an

unconditional . instruction.

o F-dz |-
JCR




F-43

Complement bit

CPL {ComPLement)

The F-43 instruction complements the bit in the

accumulator.

"o 04(3

F-43 oen

I

Instruction
STR M0
AND 040
F-43 ‘ :
ouT 020

Results from the STR instruction to the F-43 instruction are complemented

and sent to the output relay Q20 .

Use of F-43 permits to obtain the complemented output without the use of

auxiliary contact.

000
a0?

400
s

oot oo 400

020

AT

O

F-43 020
000 o 003
il O
002
m_*._..{ [_._

NOTE-1l: The F-43 instruction may be used for a single or multiple number

of contacts

NOTE-2: Pay attention to it that the following programs {a) and (b) will

not produce the same result because the F-43 instruction is the

instruction that complement the contents of the accumulater.

000

—— >0

001 F-43

21

w0 om W

0

0100 DOIQ

>0

|

(o))




F-44 Differentiate at ON
Atk

When the state of the accumulator just before the F-44
instructicn changes from COFF to ON, one scan time pulse
is generated.

020

! Instruction

|STR 000,
|AND 001
|F—44q |
LOUT 020 |

1 scan time 1 scan time

NOTE-1: Note that a different result is produced when the sequence of the
F-44 program is changed in the above ladder chart.

the case of F-45.)

o0 F44 001 020
1t
000 T

T4

{(Identical in -

output s
Lt P 1l scdp time
00 time
Output
P 020

L e .
1 scan time

NOTE-2: F-44 condition may be a single or multiple number of contacts.
NOTE-3: F-4é4 is the instruction that produces the signal that turns ON
for a period of one scan time by detecting an OFF to ON change in

the contents of the immediate accumulator.

STR 010
oo o Fa =l o
mgﬂ' EQDSTR e
P ouT 020
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Accumulator Etagkt
aco|reBlster
STR 010 o
STR M _m * __ve
F-4 o P 1
m F 44

CR M2 m— L

AND STR |77

QuUT 020 "W'

The ;Equmulﬁfor'goes ON for the scan |
cycle that 011 changed from OFF to on.

o

01

012

020 A _ i
et 1 scan time LDifferential signal is not issued.

In the above example, a differential signal is not issued even if
01Q has changed from OFF to ON when 011 is ON, because 010 is
ANDed by the AND STR instruction,

g2



F-45 Differentiate at OFF

| i
When the state of the accumulator just before the F—-45 S ——
instruction changes from ON tc OFF, one scan time pulse - | Instruction
is penerated. |STR oco:
FAND 004!
000 o1 F45 o . | F—45 3

4 out 021,

Qutput
021

[ t " 1
1 scan time 1 scan time

NQTE—l:’You may use differential instruction (F-44,F-45)
required in your program unless 510 times. When differential

instruction are used over 511 times, "Memory failure" is dizpiayed

NOTE-2:

NOTE-2: Use of the F-45 instruction may sometimes generate one scan time
pulse at the operation immediately following program writing, that
is, when the address of F-45 instruction is changed because of

program insertien or deletion.
800 F-15 w2l
— 4

Qutput
021

re —
-1 scan time 1 scan time

1

Qutput ((Q21) turns ON if input ( 000) is OFF at the start of operation

immediately after write of program.

NOTE-3: F-45 is the instruction that produces the signal that turns ON
for a period of one scan time by detecting an ON to OFF change in

the contents of the immediate accumulator.
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STR 010

"o M F5 022 STR 011
i F—i5
0i2 . OR 012
b—— AND STR
S ouT 220
T Accumulator| Stack
register -
ACC s

STR 010 Jﬂ_+

STR M —m

F;45 m F-45 M0
— i ——A— =
M1 F4h
OR m? m2 ¢ i * oo
no o FﬁS

AND STR T T

cuUT 22 _*'—E;T"é_':]’
The accumulator turnsg ON for a period of a
scan time that 0011 changed from ON to OFF.

m

o2

e

!
=y
o9, .

a:: 1 scan time L—-Differentiate signal not issued

In the above example, differentiate signal is not issued even if
010 changed from ON to OFF when 011 is OFF, because 010 is ANDed
by the AND STR instruction.
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F-52 | Decode to 7-segment data
+/SEG.
symbol ‘{E&% O {Explanation] . __Instr. |
001 ISTRH 001
Function The low order &4~bit data *“_%}____”"5§% 00 | oz || F02 G000
in registers $ are : o L_____ELNQEL
decoded into 7-segment
display data.
When the input condition 001
Operation 5+D changes from OFF to ON, the low
order 4 bits of the register 9000
Range of § 200~ (NOTE-1) are decoded into the 7-segment
applicable D000~tx137 display data. See "7-segment
8000~8177 decoder chart" relation between
input data and display output.
Range of D 02~271 (NOTE-1)
spplicable | D001 Betorem  ALEro
g000~8177 oo i Ditto |
Operational At a rising edge of " D: o
condition signal (OFF to ON}). - X % X% % GO1D6 111
Contents e g fedcDa
vl of S Unchanged LED d%splay '
e S Contents Result (Refer to "7~ . h output | |
Holef D segment decoder chart”) . I:—— unit
§ %{ Flag Unchanged -
NOTE-1: 1364~071 is the special area. ri;b
S . o o 7-segment decoder chart oLk
Refer to 8-2 [3] "Special relay:® Output data! Dispiay |
Input data gfedcba output j
NOTE-2: Dy v Dg of the output data 00000000 | 0OATT1T H
00000001 000001 Q |
correspond to a v g of the 00000610 1 61011011 ;j T
7-segnment display. Dy remains 00000C11 | G1001111 E
"M at all times. 00000100 | 01100110 I
00000101 [ 61101101 O
00000110 | 01111101 -
000007111 | 00100117 ”
00001000 | 01111111 i :
00001001 | 01101111 -
00001010 | 01110111 L
000010171 | 01111100 =
00001100 | 001110C1 C
00001101 | 01011110 -
000071110 | 01111001 N
00001111 | 01110007 -
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F-55 Swap high order 4 bits with low order 4 bits
SWAP { SWAP)
Symbol —swar] S | © [Explanation]
oo F-55
Function High order 4 bits are % Swap| 00 | 9001
swapped with low order
4 bits of the register
5 and stored in the
register D. When thHe input condition 001
changes from OFF to ON, high order
Operation 5+D 4 bits are swapped with low order
4 bits of the register 9000 and
Range of 5 00~T71 - (NOTE-1) its result is stored in the
applicable h000~E137 i register 9001. The contents of
9000~9177 ' the register 9000, however,
' _ remains unchanged.
Range of D 302~2371 {NOTE~1)
applicable . bO00~137 Before operation After operation
8000~9177 NP ——
: 9000&)0001111; 9000130001111[
[ N SN S | SE00%0 N WY N TN S O
Operational At a rising edge of E— ,1“““' ———
condition signal (OFF to ON) WGWELLXXX XXXy seeriptnooo0
o o | Contents x: Don't care
ﬁtﬁ of S Unchanged
o 2 Contents Result
29 of D
< o | Flag Unchanged
NOTE-1: J64~]71 is the special area. Refer to 8-2 [3]1 "Special relayt

NOTE~2: F~55 becomes valid in the following case.

With the F-52 (7SEG decode) instruction, the low order 4 bits are

decoded into the 7-segment display data.

To make display of more

digits on the display, the high order 4 bits need to be swapped with

the low order 4 bits, then F-52 should be executed.

~nr
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F-60 Shift register bidirectional
SFR . | (Forward/Backward ShiFt Register)

Symbol 0 _ @ Shlft.dlrection input
B F8 5 (@ Data input
@i E& @ shift input
@&— @& Reset input
Function The 8-bit data in the register $ are shifted to high order
or low order bit positions according to the shift direction
input of (1).
Operation ° Shift direction input is ON:
ngﬁg-v"{WM 7ikegister D Lf:%"Data input
° Shift direction input is OFF:
Data input -+ Mr:nJ ---*Regj_ster D l“j,\]gwc%%rg
Range of D 302~ (NOTE-1)  ©000~1137  8000~%177
applicable
Operational When the reset input @) is OFF, bits are shifted at a rising
condition edge of the shift input 3 .
Contents | ° Result is contained when the reset input @& is OFF.
28| of D ® A1l bits are reset to OFF when the reset input & is ON,
5
o ) Non-carry Error Carry Zero
o ;-
B 3 Flag Reset lnput @ ‘_65-74_ 655 : 656 65‘/
25 OFF 1l oro0 o 0 or 1 0 or 1
ON 0 ! 0 0

NOTE-1: T64~J71 is the special area. Refer to 8-2 [3] "Special relay’

NOTE-2: By sctting the reset conditiom in the system memorf.(#QOZj,“it permits
to reset with OFF. _

NOTE-3: State of the flag will be kept valid until the instruction that
affects a next flag in that scan cycle is met. Refer to 9-5{5}

"Data processing imstruction and flag".

— 187



{Explanatioﬁ]

Instr. |
Shift direction . STR 012
Data input e STR 001
Shift input o E'EBD 9000 STR .00C
. 5 STR 013
Reset input oo F—60
| 9000
When shift input 0000 changes from OFF to ON,
data are shifted in the following manner
depending on the state of the shift direction
input 012,
i 355 SO 201
When 012 is ON {RL-WW | - ;;wﬁ**[]
When 012 is OFF »2rry B85 -
| D*"b"ﬁ ! L ' !LSHICB(;.‘}] B
Input 9000 (before oper.) 19000(after oper,) {Non-—carry | Carry Zero
condition 5§54 3 2 157 6 5 4 3 2 1 0 654 656 657
4012 O |D00CO000QI0000000OO0 [ ] O L
0100 O €000 0G0 |Ce L0000 e | ] O i
Q000 f |0 0eCO®|COeOO SO0 O ® O
4013 © 0O 0000000000000 Q o d
4012 @ OO OOOQOOCO000Q000 ® O ®
0100 Q (@000 0@ 0000 ® O O
CO00 f @008 0080000 O ® O
4013 O @00 COOOQ|0COO00O0OO O ® o
SRR E Jejexolel Jeleoll X Jelelelo) Jo) ® O O
9%%8 L loocoeole|eCO@O 00 O ® O
a9lz S 10000000 ®00C00OCe o O O
G898 L e el Cen0Ce O ° O
4013 @ OO O0®O000Q0lOOCO0O0O0O0 v Q O
° Error flag (6559 is OFF at all times, O OFF @ ON

REFERENCE: When J.xX

a n-bit (n<8) shift register.

002
01
|| Fo60
000 Fop| N0
R SFR
1
] —
403 030
I Yy
! /
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(When (002 is ON)

56 Wb 4B a4 a8 a4 F R 1
(Not used)
403 turns ON at the same

7 time with 030.

002 E

01

GFF
0 e

050,

NOTE~1: Data are shifted in 404 ~ 407.
NOTE-2: When all of 400 through 407 are 0, the zero flag turns to L.

The fellowing program must be used to check if 400 ~ 402 are 0.
000
—] el o |2
Fol2
_ ce | 2.ae | 000
657 0080
11
1T

(Zexro flag)

O —0——7

ooloool1 11| By ANDing this way, 403 ~ 407 are masked (all 0).
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F-62 Set up/down counter
U/D CNT (Up/Down CouNTer)

Symbol O—E G2l [Explanation]
@— U\ 0
G—- CNT ?1IU
P
@ Up/down counter (*ﬁa =-a
direction input F—— | wo | %
@ Counter input (Kgﬁ CNT
@) Reset input i}
(#c)
Function The contents of the
register D (BCD 2 (*a) :Up/down counter direction
digits) are added (*b) :Counter input
(® ... o) or (*c) :Reset input
subtracted (@ ... OFF),
according to the up/ When the reset input 011 is OFF,
down counter direction it permits to count, if set to ON
input, reset mode.
When the up/down counter direction
Operation (U Up/down direction input 010 is ON, it acts as an
: input is ON: <D>+I1*D | incremental counter. When OFF,
@ Up/down direction it acts as a decremental counter.

input is OFF: <D>-1-D If the contents of 9000 were

other than the BCD code, it makes

Range of D 02~271 (KOTE-1) the error flag (655} turned ON
applicable b000~1137 and no counter operation takes

9000~3177 place. (JF in the example)

(xd

Operational At a rising of the ) oW
condition counter input (2 (OFF (*e) uP L

to ON) when the reset E

input 3 is OFF. (%f) '

c ® Result (BCD code) is *8) ﬁ?ﬁﬁﬁﬁawﬁyw@ 3 ﬁ%hﬁw@mc_
ontents . | i ) ; ; ) :
£ D contained when t@e . I R T R A
© reset input 3 4is OFF,| (*h)
® All bits are OFF when (%1)
the reset input @ is (53)
ON.
(1) | Result ajblcid i"¢*k) 7
g | Flae 99+1-00 0107111 =]
7 oN 00V98+1L ololo l scan time, max.
S 0199 Valid until a flag affecting
o Other than instruction is met in the program.
= 0111010 . .
& BCD (*d) :Up/down counter direction
2 00-1-+96 001110 | (*e):Counter input
fu] 01-1-+00 110]0 |1 | (*f) :Reset input
M OFF | 02991 1iololo (*g) :Register
B +(01v98 (*h) :Non-carry flag
2 Other than olilolo (*1) :Error flag
BCD (*J):Carry flag
Reset input 3 0000 | (*k):2ero flag
{(+):Up/down counter
direction input @
a:Non~carry 654
b:Error 655 c:Carry 656
d:Zero 657
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NOTE-l: J64~7371 is the special area. Refer to 8-2 [3] "Special relay”

NOTE-2: By setting the reset condition in the system memory (#202), it is
possible to reset by OFF.

NOTE-3: State of the flag will be kept valid until the imnstruction that
affects a next flag in that scan cycle is met. Refer to9 -5[5]

"Data processing instruction and flag".
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F-70

Transfer n-byte in batch

FILE (FILE)
Symbol F-70
= n s 3] £ [ .
FIL [Explanation] [ Tmstr. ]
STR 001]
Function A n-byte octal data from 01 =70 IF—7O
the register S to the +_j IFILE| 40 | 9000 | &30 ‘90 08
register S+n-1 are o l 9100
transferred in batch to
Ezziggzitef:z;athe When the input condition 001
re istergD to Din1 changes from OFF to ON, 040(g)
5 o bytes data (32 bytes in decimal)
. in register 9000 through 9037 are
«s.5tn- .. JIHD~
Operation 5, Stn-1 > D, ! transferred in batch to the 32
Range of "n" 0000200 () bytes area of 9100 through 9137
. 8 . The contents of registers, 9000 ~
applicable (To be 128 bytes, if
000.) 9037, remain unaffected.
Range of S 200~ (NOTE-1) Before operation After operation
applicable 000~0137 9000 _ IEI 9100
8000~9177
; A I_A_L_A_l_L_Aj |_l_A_L:_I a
Range of D 02~271 (NOTE-1)
applicable t000~1137
8000~8177 s037 L e
Operational At a rising edge of
condition input signal (OFF to ON),
Contents
U
of S Stnel nchanged
Contents Contents of the
T~ .
<9 of D register S
g Contents Contents of the
aH of Dl register S+1
SR
<o Contents Contents of the
of Hn-1 | register S+4n-1
Flag Unchanged
NOTE-1: 64~]71 is the special area. Refer to 8-2 [3]1 "Special relay"

NOTE-2: Use an octal number within a range of 000 to 200 to represent the

size of transfer bytes

Ilnll .

Though it is possible to use such as 300(g) in terms of programming,

it will be taken for 100(g) as the bit in 27 is disregarded.

"n" designated

Pt iV s )

1 Q —0

1 ‘\IU o] 0|O o] U|_—"
i i |-

IO 1[000'000]
L | - | Y

2

Also, programming 'm" to 00G(g) will be assumed for 200(g) and

executed,
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NOTE-3: If "n" and "D" are set over the register area (1024171,
b000ADL37,900049177)below expressed,the source is transfered
to the register area untill the end of bleck.

E2 o0s | so0 | s17s
9000 ) )
%00 I [91 73
%002 o
9003 o175
%004 [ g7

%77+ End of block

NOTE-4: If "n" and "D" are set over the register area (300~171,
b000nb137,2000n3177)

below expressed,the source which is

over the register is transfered to p as data "p".
£-70
— gt W6 |7 | w0
T T . 8000
/ oo
o175 / 5002
8175 / o0 oo
w77 0o faone
_ 8006

WOTE-5:i1t would be possible to program "n", S, and D that the source may

overwrite the destination.

E-70
: FiLE | O | W00 | 02

Transfer data Receive data
[ Data o b 200
o0 21 90t
a2 3 \\\\\:::::<Data “ w02
800 - \‘\\\\\\\* @ wi Overwritten area
oma - \ = 9004
o \ 14 3005
s = o0
oe7 8007
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F-71 Transfer octal constant in batch
CONS (CONStant)

Symb ol C%_IGS n O D2 [ Exp lanation ] [ Imstr. |

STR 001

: b F-71
rmcrion | an octal constant "a" in % TEEE 000

transferred in batch 88%9
from the register Dy to
the register Ds.

When the input condition 001

Operation n+Dj,eeves.,Dop changes from OFF to ON, the octal
n=000"377(g) constant 000 is transferred in
batch from registers 9000 through
Range of ™" 0000377 (g) 9037.
applicable .
Before operation After operation
Range of Dj 202~7371 (NOTE-1) om|x X % % X X X x 0000000 0w
applicable £000~0137 , MTISTanarial I e
9000N9177 B WX X X X X X X X iOOOOOOOO};m
Range of D, 202~271 {NOTE~1)
applicable £000~0137 _ o R
q000~9177 : _ B X X X X X X X X Io 000000 o s/
Lo b Lol S U U RV IRt N I
Operaticnal At a rising edge of
condition input signal (OFF to ON).
Contents
of Iy
Contents
2 E | of M+
o § Constant n
5 & | Contents
& Y| of D+l
< 9| Contents
of Iy
Flag Unchanged

NOTE-1: 364~771 is the special area. Refer to 8-2 [3] "Special relay"

NOTE-2: No operation takes place if D; or Dy was programmed in such way

as to extend over another register area {300~J71,b000+b137, 9000~9177)

F-71
—cons Mo | 102 | 8002

NOTE-3: Address designation of D; smaller than D; will not execute the program.

-7
—cong| 69 | 9100 | 900 Dmmom>oxmmm
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& 10 How to use support tools

10-1 Programmer (ZW-10PGl)

E - Major facility

* Instruction words programming

«Change of preset or current value

o CMT transfer

° Program check

mConnection with the base module

The programmer interfacing connector of the base module must be conncted
with the connector of the programmer (ZW-101PGl) using adapting cable
for sﬁpport tool (ZW-10C3).

In addition to this, 2W-10C3 must be connected with AC adapter (ZW-10AC)
which provides the power supply for Zw-101PpGl.

To programmer interfacing connector
of the base module
ZW-10C3

To ZW-101PGl's
connector ~

Note-1: Please be sure to use ZW-10AC for Zw-10C3.
Tf another AC adapter is used, ZW-101PGl will be destroyed.
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mCautions on the operation

General information on the ZW-101PGl's operation is expressed on
the operation manual.
ZW=-101PGl regards W10 as Wl6/51 (2.5kw).

Please observe these cautions expressing below before the operation.

® Programming
(1) Adress 3600-4777 are always displayed NOP state. You cannot enter
any program in this area.
{2} when a basic instruction with exclusive wl6/51's number{*) is
entered, the display of data display area is disappear.
(*)}[Relay number : 4000, 7000, etc.

TMR, CNT number: 100, 177, etc.
These number are not available for W1O0.

(Example-1)
o) (L] 2 (=] I
o
(Example-2) | disappear
L))o ) (o
disappear

(3) When an exclusive Wi6/51's register (2700,b300,9300,etc.) is entered,
data display area displays 2a777.

Lo ] (e

%%) (7)o ) (e ) fom]

(4) When an exclusive W16/51's application instruction (F-05,F-15,etc.)

is entered, entered one word is displayed as F-99.

—~196—



(Example—4)
() (=) o aae

However, when F-20(MD) is entered, "M-99 0"(same meaning with F-99)
is displayed.

il

jn]

A

'_L_l |T.
I.L|

(Caution)
When you change to "RUN" mode (Monitor, change) afte the operation
of (2),(3),(4) expressed above, memory failure will occur.

These memory failured adress is stored at system memcry #054 and #055.

(Example)

In case of memory failure on adress 1234
? 085 054

OJOHOIOIOIO‘IOW 01110—|
1_/L2_fL3_/\_4_/

e Monitor
Every exclusive W16/51's data memory area (4000, 3700,etc.) are always

clear. So you can not set/reset or change the current value on these

data memory.
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10-2 Ladder processor (Z-100LP1)

T 11 A N N
== Era— Major facility
& °Ladder programming
g <Instruction words programming

e
il

0
=0 o

eMonitor

«On-line transfer
«CMT transfer

&
B

]

«Printout

mConnection with the base module
The programmer interfacing connector of the base module must be connected
with the connector for ZW-501CU of Z-100LPl using the adapting cable for
support tool (ZW-10C3).

mCautions on the operation
General information on the Z-1Q0LPl's operation is expressed on the
cperation manual.
Piease setup the mode expressing below.
Model : Wle/51
Memory capacity: 2.5kW

(1) In case of on-line transfer from Z-100LPl to Wl0, please be sure to
enter "END" instruction (F-40) at adress 3577 before programwing.

{Z) When some instructions exist at adress 3500-4777 of 7Z-100LPl, after
the on-line transfer to W10, "Verify error" occur, but there is no
problem on WiC's running.

{3) When exclusive W16/51's instruction (F-05,F-15,etc.) or data memory
(3200,9300,etc.) are programmed and transfer to wl0, "Memory failure”
occur. This memory failured adress data is stored at system memory

#054 and #055. (Please refer to 10-1 Programmer (ZW-101PGl) )
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(4) You can not operate the CMT transfer between W10 and Z-100LP1 using
ZW-10PGLl, but ZW-101PGl is available.

(5) The facility of system memory (output retention) #203 is different
between Wl6/51 and W10. So when you set "00l" on #203 for Wi0,
please neglect the display "Output retention 0010-0777".

10-3 Ladder processor II (Z-100LP2)

Major facility

i]

(T

» Ladder programming
» Instruction words programming

e Monitor

e On-line transfer

» CMT transfer

« Printout

BE CemDBHS » Lecader transfer

s PROM writer transfer
« BEdit

mConnection with the base module
The programmer interfacing connector of the base module must be connected

with the RS-422 connctor of Z-100LP2 using the adapting cable for support
tool (ZW-10C3).

mCautions on the operation

The cperation of Z-1001p2,Z-1LPZEM (Expansion module) are expressed on
each manuals.

Please setup the mode below expressed.
Model 1 Wl6/51
memory capacity: 2.5kW
{1) In case of on-line transfer from Z-100LPZ to W10, please be sure to

enter "END" instruction (F-40) at adress 3577 before programming.
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(2) When some instructions exist at adress 3600-4777.of Z-100LP2,
after the on-line transfer to W10, "Verify error" occur, but there
is no problem on W10's running.

(3) When exclusive W16/51's instruction (F-05,F-15,etc.) or data memory
( 200,9300,etc.}) are programmed and transfer to wl0, "Memory failure”
occur. This memory fdailured adress data is stored at system memory
#054 and #055. (Please refer to 10-1 Programmer (Zw-101PGl) )

(4) You can not CMT transfer between W10 and Z-100LPZ using ZW-10PGI,
but ZW-101PGl is available.

(5) The facility of system memory (output retention} #203 is defferent
between Wl6/51 and W10. So when you set "001" on #203 for wlO,

Please neglect the display "Output retention 0010-0777".

10-4 CF Loader (Zw-100CFl)

il R, Major facility
I % §——— -
_D_m,t_h « FD formatting
EEE .
%gé Save
=]=I= - Verify
===
§§§ « Load
===
=== » Search

o Erase

mConnection with the base medule
The programmer interfacing connector of the base module must be connected
with the rs-422 connector of Z-100LPZ using the adapting cable for support
tool (Zw-10C3).

®Cautions on the operation
The cperation of ZW-100CFl is expressed on the operation manual.
remote/loader select switch of ZW-100CFl is set at "Loader".
ZW—100CFl regards W10 as W1l6/51 {2.5kW).
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§11Programming Examples
11-1 Basic instruction applied circuit

[11 Ever-on circuit

l gﬁ P STR NOT 666
| ' cuT 020

° Because the specialrelay 666 is the contact that keeps OFF at all times,
it makes the coil 020 !always ON. If 020 has been programmed to the
area which becomes OFF during halt, it can be used as the RUN indijcater
for the W10. /'when the programmable controller stops after a mode change

to the program mode or as a result of self-diagnosis.

NOTE-1: It is possible to use the system memory #203 for the output retain
| aréa during stop of the pfogrammable controller, It has to be
programmed in term of absolute address. When the system memory
has been cleared; it goes into the state of 000(g) which makes all
output units set in the retain in the stop state. (The'system memory

has been cleared when the programmable controller left the factory.)

4 400 STR . NOT 401
1V r‘\
yg @ ouT 400
666 Aﬁl STR NOT 666 |
A
—H ) ouT 401
~ Power ony, 1 scan time exocutiog
L
|i° P -I‘/é [2
W F : S

|

NOTE-1: No pulse is generated when the program sequence is changed.



NOTE-2:

NOTE-3:

[3] Oscillation circuit

4
N
Ay
400
—“‘1Pr* _ ( )

Power on User program execution
t e i /
] 4 I v

40 -

T OuT A
0

t~STHNmeﬁ ( 401 already ON)

No pulse is geﬁerated when 401 is in the keep function assigned
area. (The keep function area is set in the system memory #200.)
(Reascn) : 401 turns ON upon preceding power on and retains ON
during a power failure time.

This pulse is used to clear registers at power on and to preset
constants., The above program has. to be written before the inst-

ruction by which register is cleared.

s P

{(However, f__i4_{:}44 may be written any place after O )

00 400 STR  NOT 400
r : ouT 400

° ON and OFF are repeated at every scan.

1 scan time

_User program execution
4
b [ 3 1

Depends on the locationm where this
instruction is written,

This pulse is used for the basic clock of the blink circuit or operation

start signal at every other scan.
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NOTE-1: At which point of the scan cycle it changes from ON to OFF or OFF
- to ON depends on where the instruction is writtenm in program steps.
Caution is required when this pulse is to be used for the start

signal of operationm.

L F -0
@.L {1 XFER | 9000 | 8100
400
Tk W~ T
l Xl \_/ J.
T
® l 1t Pres| son | o0
010
® F——q R | s | st01

User program execution

@[]

é) Not executed (until 010 changes
Executed from OFF to ON next time)
® Not executed
Executed

a, Executed
Not executed

When the operation () 1is executed in the scan cycle of the user
program execution (I, the result of (@ executed in scan cycle
one step before is used for the operation of © because @ was

not executed in this scan cycle.
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[4] Rise edge differentiation

o0 o 00 S5TR 000
N\ - AND 401

s
T o - out 400
v STR NOT 000
' . C ouT 401

® When 00C changes from OFF to ON, 400 goes ON for a period of one scan

time.
Usezrprogram,execution
ra
i-r.[ * {“’I ‘ Tc[
w  f
(Data memory)
- =

4

NOTE-1: Use of F-44 completes the cperation by one instructiop.

NOTE-2: No pulse is generated when the program sequence is changed.
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[5] Fall edge differentiation

000 401 400 STR NOT 000
b 1} ) AND 401
-~ 000 4 pout ouT 400

{1 O— STR 000

ouT : 401

°® When 000 changes from ON to OFF, 400 goes ON for a period of one scan

time.
User program execution

['a}

can_time =

NOTE~L: Use of F-45 completes the operation by one instructiom.

NOTE-2: No pulse is generated when the program sequence is changed.

[61 Self-hold circuit (with reset in priority)

_
S VRSSO STR 000
i OR 400
10 AND NOT 010
: ouT 400

° When the set input is turned ON once with the reset input in ON state
(continuing in the ladder chart), the state is retained even after the

set input went OFF, until the reset input is turned ON or power is turned

off.
User program execution

_ ™,
%] ¢ T4] P A
Set input

(Data_ﬁgﬁory)|
Reset input :
(Data memory) |

fam0; E:

Loy

hies



NOTE-1: When the data memory in the keep function assigned area is used

for an output, the state immediately before a power failure can
he retained, provided that the normally open contact is used

for the external contact of the reset input and made AND NOT
program-wise. If the normally closed contact is used for the
external contact and AKD is used by program, the self-hold
will be reset when the input power supply is shut off before
the power supply of the w10

[7] Self-hold circuit (with set in priority)

=k
000 400 STR 000
i oo STR 400
400 010 AND NCT 010
| — —3—— OR STR
ouT 400

° When the set input is turned ON once regardless of ON and CFF state of
the reset input, the output is turned ON and the state is retained
even after the set input gone OFF.

Even if the reset input is turned OFF (non-continuing in thne ladder chart)
with the set input in the ON state, the output retains the ON state with
reset being invalid.

Qutput will be turned OFF when the reset is turmed ON or power is turned
off with the set input in the OFF state.

Set inpu
000

ok
Reset input

o i
!

oo,

NOTE-1: When the data memory in the keep function assigned area is used
for an output, the state immediately before a power failure can be
retained, provided that the normally open contact is used for the

external contact of the reset input and made AND NOT program-wise,

Ll

If the normally closed contact is used for the external contact and AND

is used by program;
() IF the input power supply should shut off before the W10 power supply
when a power failure is encountered while the set input is OFF, reset

will be carried out even if the reset external contact is closed.



@ If the input power supply should rise later than the 7¥w10_ power
supply when a power failure is restored while the set input is OFF,

reset will be carried out even if the reset external contact is closed,

[8] Priority circuit

{a) In case input is a level signal

l
(%@A) 401 400 STR 000
—— AND NOT 401
: ouT 400

e

00 400 4 STR 001
— | H—CO— AND NOT 400
ouT 407

° Input A or input B whichever comes first takes preference over the other
and the input that follows will be treated invalid.

_J

Input A
000

_F
_d

Input A comes first Input B comes first

NOTE-1: Tf the input A and input B went ON in the same scan cycle, the one

appearing first in the program takes preference over the cther.

(b) In case input is a pulse signal

(Input A) (Reset) o STR 000

000 Mo OR 400

1} A O AND NOT 401

40 ~ ANC NOT 002

i Recef ouT ‘ 400
(In ut B) (ReSEt) 401

%ﬂ a0 2 sTR 001

H H——O— OR 401

401 AND NOT 400

K - AND NOT 002

ouT 401

° This signal is used for the output that should not turn ON at the same

time (forward/reverse rotation of the motor and such).

ke i B
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9]

Alternate circuit

e A0
—t—O—

400 095 025
—————O—
400 0% {Output)

STR 000
F—44

ouT 400
STR 400
AND  NOT 025 -
STR  NOT 400
AND 025
OR STR

ouT 025

® FEach time the input goes ON, it
It

. (Input)
makes the output inverted, ooe

is possible to produce an

(output)p
alternate output when connected o

with the contact of the

momentary switch.

° When this circuit is used repeatedly for n-times, it will constitute the

divider circuit of n-stages.

000 F—44 400
—{ ——t—O—
400 025 025
— - (O—
400 02%
025 _{ I;~_45 an
it HF—O—
-——————101 026 026
—f——O—
40 OQIE_—
——HF—
026 F—45 402 '
f et —O—
402 027 027
’_”"1F—__”TyF’ (:}_—— (NOTE) F-45 (fall edge differentia-
402 027 tion) after the second stage.
— |
027 F—25 403 (REFERENCE) When output, 025 "~ 030,
1}* |+F“———<:>'_‘ is used, it constitute
403 030 030 the binary counter.
O
403 08?__.___
—H—

—208—
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[10] n-bit shift register

(8hift input) - . 000
?W ﬁ7¥ Rise edge
I 1&% ) g%>ﬁﬂ—differen— F—-44
0 sy e SeT ANDUkdy tiatien ~OQUT 400
1} — K ' STR 400
400 I N AND 413
— ™o STR NOT 400
400 212 oo™ 413 ' AND 414
4 I~ OR STR
400 E N AND NOT 002
— AN cuT . 414
400 i oo ™ A2
|1 N i
| |F\
400 s >
" z
l l N |
400 410 002 ™
I Il | E
11 1 I\\ )’f ( ) !
400 m N .
NS ,
400 (Dnr%011nn1:r%02\\410 :
{} I} ] 0000 Shift input
400 410 0001 Data input
}{ {f Q002 Reset input

Shift input

060

—] ! | ‘ [ l,2] 423 ]424]
1 { 1 f ]

w2

Data input .

Reset input

shift input 200
Differentiation -
signal w0k
Data input o

Reset input

414

43

a2

411

a0

—209—

° Use of F-60 enables
to constitute the
shift register by one
instruction.

° To retain the shift
state at a time of
power failure, it
becomes necessary to
use the keep function
assigned datz memory

area for 410 ~ 414 .



11-2 Timer application circuit

{13 " On delay timer

000 STR \ 000
| TMR 00
0100

TMR0 STR TMR 00
11 ouUT 020

o

L

|
E(IOsec}) F(lOsec*)

"reset time Preset time

Qutput turns ON with a delay by the preset time after the input

turng ON, If the input ON time is less than the preset time, the

output would not turn ON.

° When the input turned OFF, it also makes the output turned OFF.

NOTE-1:

NOTE-2:

By means of the system memory #201, it would be possible to make
choice whether the current value be reset or retained at a time
of power failure,

000(g) The current value is reset
#201 programmed (the preset value is assumed).

001(g) The current value is retained.

If a power failure is met while the input is ON, the state of the
output upomn power recovery differs depending on how #201 was
programmed.
{a) {201 is 000(g) —— Current value is reset
After power recovery, the output turns ON with a delay by the
preset time.
(b) #201 is 001(g) —— Current value is retained
(b)-1 1f time was up before the power failure:
After power recovery, the output turns ON in the first
scan cycle,
{b)~2 If time was not up before the power failure:
After power recovery, the output turns ON with a delay by
the time of (preset value - current value at the time of

power failure).

f7210—'
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[2] Off delay timer

“T /TR STR  NOT 000
J 0100 TMR 00
0100

TMPAG0 020 STR  NOT TMR 00
ouT 020

sj_Osec‘.')_""J

Preset time Preset time

° Qutput turns OFF with a delay by the preset time after the input

turns OFF. TIf the input OFF time is less than the preget time,the
output would not turn OFF,.

® When the input turned ON, it also makes the cutput turned ON.

NOTE~1: If a power failure is met while the input is OFF with the timer
input in the ON state, the state of the output upon power recovery
differs depending on how #20} was programmed.

(a) #201 is 000(g) —— Current value is reset
After power recovery, the output turns ON for a period of
the preset time, .
{b) #201 is 00l(g) — Current value is retained
(b}-1 If time was up before the power failure:
The output would not turn ON after power recovery.
(b)-2 TIf time was not up before the power failure:
After power recovery, the output turns ON for a period of

(preset value - current value at the time of power failure),
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[31 On/off delay timer

000 /fﬁﬁ\' On delay STR 000
1 00 .
—| ] SetuP TMR 00
- “ | . 0100
R
T (THRN | off delay STR  NOT TMR 00
\QT@/j setup TMR 01
t
T@T1 020 ’ 0050
O STR NOT TMR 01
¥
ouUT 020
T ° The output turns ON with a delay of t;
T g Te

(5 sec.) (10 sec.)

“NOTE-1: For state of the output at a
time of power failure, refer to
[2] "Off delay timer NOTE".

[4] One shot timer at the input rise edge (1)

after the input has turned ON, and the
output turns OFF with a delay of t,
after the input has turned OFF,

if the input ON time (Ton) is smaller
than the on delay preset time (ta),
the output would not turn ON.

® If the input OFF time (Toff) is smaller
than the coff delay programmed time (tj),
the output keeps its ON state.

TMR00 000
LY 11
Al ER

:On delay
“getup
' t

STR
TMR

STR
AND

ouT

000
00

0030
TMR 00
000

020

NOT

Ton

Ton

® At rising edge of the input signal

—212—

to ON), a pulse whose width is the
preset time (t,) is issued.
If the input ON time (Ton) is smaller

than the preset time (t;), the width
of the output pulse will be Ton.

(OFF



[51 One shot timer at the input rise edge (2)

a ; - STR 000
00 F-44 4 TMROD. 0D

A O] Fas
020 OR 020
I | CAND  NOT TMR 00
7 On delay ~OUT _ 020
/ﬁggx\ setup, - TMR 00
QW & C 0010

Ton

-
- = At rising edge of the input signal (OFF -
i to ON), a pulse whose width is the
(a}_—£¢délq __@;Motﬁ (preset time ti+at) is issued.
" Where, At is one scan time

020 N —
' [ o Irrespective of the input ON time (Ton),

' —  the output pulse width of the output

TMHO” N B .- .. .-
(l SEC.) (l Se(‘_.) Will be tl+At.

[6] One shot timer at the input fall edge

STR NOT 000
iﬂ? ﬁ% On delay TMR 10
N/ |setur 0020

£ :
TMR10 000 020 o ; STR NOT TMR 10
% ,H’ —O AND NOT 000
ouT 020

020

(2 seconds)

° At falling edge of the input signal (ON to OFF), a pulse whose width

is the preset time issued.
NOTE-1: When a power failure is met while the input is OFF, the output

after power recovery may differ depending on how the system memory

#201 was programmed.
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(a) #201 is 000(g) —— Current value is reset

After power recovery, the ocutput turns ON for a period of the

preset time.

(b) #201 is 001(g) ~—— Current value is retained

(b)-1 If time was up before the power failure:

The output would not turn ON after power recovery.

(b)-2 If time was not up before the power failure:

After power recovery, the output turns ON for a period

of (preset value - current value at the time of power

failure).

[7] One shot timer at rise/fall edge
000 MR
00 (TR |0n delay STR 000
11 0010 setup TMR 0] 4]
b 0010
a0 ~/fﬁﬁ\ 0ff delay STR  NOT 000
Ly 01
P W setup TMR 01
te : .
0010
TMRO0 000 020
——fHL———iF—T“—*—{:}—" STR NOT TMR ofo
TMRO1 000 AND 000
STR NOT  TMR 01
AND NOT 000
OR STR
ouT 020

° At rising and falling edge of the input,
output signals (t1 and t2) are turned
ON, respectively.

° This signal is used to detect a change
in the state of the input.

® Also used to multiply input pulse
frequency.



[8] On delay one shot timer

w0 F—4a & ThiR
7

— 4 —O—]
400

/fﬁﬁ\
00

N

TMROD ﬁr_ﬁ\
11 [0
T 0020
MRO1 020
TMROO T ey
1 Ay

STR ‘ 000
F—44
OR 400
on del AND NOT  TMR 01
n delay 430
setup ouT 00
s TMR
0010
On delay gTR TMR 00
setup ™R 01
v 0020
STR TMR 00
AND NOT TMR 01
ouT 020

[s]

The output having the pulse width of
ty is issued with a delay of preset
value t; from the rise edge of the input.

® Change of the input during the time
(t1+ty) is disregarded.

a1 scan tine

[9]1 Equispace pulse generation circuit

: STR 000
£oo TMAGQ ™ On delay

/] i /TIN oot AND  NOT TMR 00
0030 0 TMR 00
0030
TMR0 020 goo 020 STR NOT  TMR 00
AND : 020
TMROG 020 STR : TMR 00
AND  NOT 020

OR STR
AND 000
ouT 020
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titalt

at—1 gcan time

° While the input is ON, the pulse whose ON and OFF periods are equal
(50% duty cycle) is issued. ON and OFF period may be set as desired
using the TMR preset value (t;). The pulse width shall be t;+At.
REFERENCE: The pulse having At for the ON period and t; for the OFF period

can be obtained in a manner as described below.

-

1 STR Q00

o) MROD TMR
' le / %‘\ AND NOT TMR 00
1 Al \ﬁﬁij TMR _ 00
0030

et
TR AR ARIARAR

titat

TMR 20

— ik

[10] Duty variable pulse generator circuit (1)

000 TR m On delay gTR 000
L # wo ) | AND  NOT TMR 01
ts
TMR 00
MR /fgh\ on delay 0010
T \Eﬁﬂj setup STR TMR 00
ke CTMR 07
_ﬁ?ﬂ\ 0020
), OuT 020
:

® When the input is ON, the pulse having
| FER F#  _ tp+At for the ON period and t; for the
i g i OFF period is issued.

&t

1 scan time

—216—
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[11]

Duty variable pulse generator circuit (2)

000

TMRM

™

11

Ed

0010

01

0040

G

STR 000

On delay
setup AND  NOT TMR 01
b TMR 00
On delay 0010
setup TMR o1
te 0040

£12]

st 1 scan time
NOTE~1: t; must be smaller than tj.

Long time timer (1)

® When the input is ON, the pulse having

ty—-t1+At for the ON period and ty for
the OFF pericd is issued.

000 Y
i Falia\
(100
TMROD {f*ﬁ\
‘ i
010
020

7

On delay STR 000
setup TMR 00
: 0100
On delay STR ™R 00
setup CTMR 01. .
v 0010
STR T™R 01

QuUT Q20

ti -t

° After the input turned ON, the output

becomes ON with a delay of t)+ts.
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[13) Llong time timer (2)

00 TMRO STR
__% f I r ﬁ%ﬁ?\ On delay AND
0050 setup | .
\\\_// . TMR
VR /fﬁgf\ Counter  grpg
¢ setup
0020 n .
- STR
Iy CNT
CNTO? 020
L STR
H O ouT

NOT

NOT

000
00
00
0050
00
000
01
0020
01

020

TMR

T™MR

CNT

TME 00

CNT o1

After the input turned ON, the output

becomes ON with a delay of (t)+At)xn.

it +at)x(n~-1)
S(ti+atlxn

st—] gcan time

11-3. Counter applications

[1]

Large capacity counter (1)

000 N ! .
| | /6&?} “Preset STR 000
001 ONTO \TJ NOT 001
}{ {% AND CNT 04
CNTO4 TN CNT 04
T 05 Pr‘iszt 1000
- \£$3/ vaiue 2 grR CNT 04
[ | STR 001
CNT o
CNTO %%;—_ 0052
I
N
STR CNT 0%
Preset walue 1000x50=50000 ouT 020
| (CHNT is ON reset)}
o Reset
When the preset value exceeds input

1999, programming it in the above
manner will realize the counter
of the preset value (nixng).

o

Counter input B E & EEEE

—218—
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(2] Lafge capatity counter {2)

Preset

1909

l }
CNTO? ;E{
' - l} N/

value n;

Preset
value nz

Preset value 1899+1002— 1 =3000
(CNT is ON reset)

STR
STR

CCONT

STR
AND

STR
CNT -

STR
ouT

CNT

CNT

000
001
06
1999
000
06
001
o7
1002
o7
021

® It establishes the counter
of the preset value (nj+np-1).

Reset input
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11-4 Data processing instruction applications

[1] Register clear

(L) Transfer of constant 0 (3) Subtract the same register
al H Fonl o | v 5581 o0 | oo | o100
o | F=071 000 | 100

D(ML
o b lop | w0 | 9100

4) Cl ~bvyt
(2) AND with constant 0 (4) Clear n-byte

Fo13 F-71 .
}wm%}———-AND 000 | 9100 F—1cone| e | 900 | se7;

Clear 64 bytes of 90009077,

[2] Masking data

I Fec13
F——anp | 037 | 9100

Unnecessary  Necessary
o~ data ~ data TN

9100: 4 0 1 1 o1 1 1
oo rMasked ~
AND _ :
*;/_O_\' o —= 3100 Oy oy o1 O_ 4 1 1
. o .
Mal0 0] 0t gy
'Eg\_o__/‘;__g__/L__7_/
QG

° Any desired bit is set to 0 out of an 8-bit data.
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[3]1 Bit insertion

10

=
[l
[}

Qctal
constant

am

S f W— S o

a110

{-Bit to be set to 1

O10{01031f0fl0} {-—Changed to 1.
i —OB e gmlololol1]1]olo]n

0,0lo,1,0]l0,0,0

NP S S Y

° Any desired bit is set to 1 out

[41 Decomposition of a number

of an 8-bit data.

411

J

—|

200 —9000

High order 4 bits are masked.

High order 4 bits of 1.00 are
swapped with low order 4 bits and
the result are transferred to 910C0.

el S0 | soon
—{anp| o7 | 000
—fowar % | o0
PSR o7 | w00

High order 4 bits are masked.

® A 2-digit BCD number received from the input unit is decomposed into

single digit numbers and stored in separate register. In the example,

low order 4 bits of 1.00
to 9100,

are transferred to 9000 and high order 4 bits

If two digits are used for input unit in inputting multiple number of

l-digit BCD numbers, it saves output units.
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L [T 181 01'1'! ;ja’ ”WLDJ* Lo lsis) r‘l
Octal C——— s XFER (¥a)
constant [ | ] lOEeBL, . o
o7 | zycjoprtirgrtge] AND A N T o I I |
L2 W [ )
F-5
3 W! Sy gan [J ERRN 71 swre s I {0 Laiiitlo [oacy '!
Octal i (*b)
constant | I J | Ee ] [
LR TR e R AND ia[oloxo 211 o
LS N N W | | S——, D U S
(*a): (Low order 4 bits of 1.00 )
(*b): (High order 4 bits of 3.00 3
[6] Composition of a number
402 F m-
L - —
11 XFER 9000 | D66 t S000— =06
i - i;y 30 | oog | High order 4 bits are set to 1.
| High order 4 bits of 9100 are
——%gﬁﬁz §100 | 9120 | swapped with low order 4 bits and
the result are transferred to 9120.
F
: [ u_.i§44 017 { 9120 | Low order 4 bits ofi 9120 are set to 1.
1
i
__qigg #20 | —gg | 9120 is composed with 3. 06 . i
|

l-digit BCD numbers in two registers are outputted to one output unit.
In the example, low order 4 bits of 9000 and 9100 are outputted to 3. 04.
o

If two digits are used for ocutput unit in outputting multiple number of

l-digit BCD numbers, it saves ocutput units.

F - "
8009|540y 0 0!0 R t’l - jmiglLEJJLLEJJLLLJJALLJ
Octal [ =7 KFER

constant
W

Feoid
oo rolorsis) oR ij‘l*i'l’|Ol’t‘l‘|
T

e N e

sVIOC'IOEOIOIO"'IG 91!

Fcid

ShElane Telasnlo ) Sl

—

i) Erig

jml‘l'l‘l‘!UI1l'l'| . ' }
}R%:mLIONI'hilﬂlJ
gml'lolcl‘[‘l'iﬂlll s
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{6] Compérison with preset value

1
- y— Preset value (octal)
Fre1e
{1 S |
f54 490
i} <:) 3 0z preset value
{Non-carry)
684 g5/ an
| —4F —{:} 3. %> preset value
657 ;Ei Either one should
1 | U/ 5. 1= preset value be programmed
(%ﬁ@ 403 depending on
s {:} o m< preset value application.
(ﬁgfry) 40 |
{ (:} 1 Mg preset value
Carx
(Cagry)
i}
Zero)
ol H M 1
0. 0= preset value
carty) (Zero) s
667 !
1L
(Carry)

® The preset value must be programmed in an octal number.

(Ex~1) If the data in the register is a BCD number [preset value: 50(BCD}

BGO Octal
|Ol1loi1[010101'3| [017{01‘&7}31010‘]
g Q R e ol L VR, P

(Ex~2) If the data in the register is a binary number [preset value: 50(binary) ]
3N Octal

[Olot’iingLal’lOl loiol“l"l‘j,ol"to‘[
% % B N p o B g
12+16+ 2 =30
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REFERENCE: To program the preset value in BCD and binary

[7]

Transfer of the following to the
! register
Il F~—01
i Bon| o | %o 9000. 0,1,041]0,0,0,0
5 AN a 7
S| 3o | o000
Transfer of the following to the
I F—07 register
11 DCML 050 5000 9000. H10|1|110|0¢1|0
¥ 18 2
32416+ 2=50
Es] 2o | so00
Window comparator
(*a):Upper limit preset value
010 (*b}:Lower limit preset value .
b CMP : (*a)
(*a} ‘
i i 400 |
e e Limit L
e } {_/ J.000> upper timit : I
{(Non-carry) (Zero) | |
o0 o (*b) l : T
| i ! 1
| 206 | 12 / \
R s (*b) I
401
(Non-081. 88 am -
Il { (%c)
1 £ 400
carryﬁ (Carry)
4Mm
it 4

{*c) :Upper limit;;.OO 2lower limit

° When data is within the lower limit preset value and the upper limit

=]

preset value, it makes 401:@ turned ON,.

This can be used for grading the

acceptable from the unacceptable item (GO/NO GOQ),

In the above example, the upper limit preset value is set to 140(g)

(60 in BCD) and the lower limit preset value te 120(g) (30 in BCD).

It makes 401 turned ON when 6021.00 >50.
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[8] Comparator circuit having undetectable zone

Mo .

i g&g 3,00 | 120 Preset value : Data
LOW ' ;

Preset value //A\</

o - i H1GH '

O- |

11 :

(Carry)

Preset wvalue

010 LOW
wwwmikm_ﬂ.g&g 200 | 124 | Preset value /(?

HIGH ) |

652 - 400 401 40
1y

|
| O |
s ir yd L
[ Non-—-carry !
401
|}
B

S

400

[+]

When the output from the A/D converter is taken into the input unit,
and compared a slight fluctuation in the analog signal makes the A/D
converter output affected so that the comparison result by the sequencer

may turn ON and OFF. Use of this program permits the comparison without

influence by the fluctuation in the A/D converter low order bits.

ey L
Preset value H A
Preset value L - __T_:—:—T ————— _—
Comparison without ooc I o0 e

undetectable zomne

Comparison with
undetectable zone [

In the above example, the high side preset vélue is set to 124(g) (54

in BCD) and low side preset value to 120(g) (50 in BCD). 401 turns

ON when the contents of 13.00 (to be a BCD code) is equal to or larger
than 54, but it retains the ON state until the contents of J.00 becomes

smaller than 50, once after it has turned ON.
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[5]1 Timer that has multiple number of set points

Preset

[ﬁ%ﬁ%\ value
N

To

value Ty, b,020, b.021...

100
[
— }
1500
o0 Fc14
| & <
040 2m
1T
.15 OR
[ jF-—12
— CFZI\_Ag a0 | 002
€b4 100 400
[ O
@Non—carryB
400
P i
3.°01, 1.060 -preset
J. 05, 7.04 —preset value Tp,

660

— | EEM| w0 | oo
— CF>|\_/|1F2> 04 | 0020
— E,QE 205 | 02
604 100 A0,
I I} O
Non-carry)
401
11
1

Register that stores

the TMR 100 current value

° By comparing the TMR current value with the preset value in the register

(or input unit), it realizes the timer that has a multiple number of set

" points.

NQTE~1:

The TMR current wvalue is stored

anb b, xxx$1,

nlefslalalalrlo
B Axx (X005 (X1 1)

.a‘. [“4. !l o g ma.i -4 f_?‘ J oy

7 elslafalz2]1]0
b Xxx+d [ x 12| Qany

OFF|gFF| = 1 B | a2}

With 1 in the bit of b.

the timer operated.

in theé following format in b,xxx

x»xx+]1 marked with an asterisk (*), it makes

The octal constant 040 of the figure below is ORed by Tcld dnd 1

ig ingerted in the position of an asterisk.

fo,0[1,0,0]0,0,0]
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[10] Obtaining the result by the signed absolute value

40 e
_ Sﬂ 103 1@[10110ﬂ
F—11 | I
et sug | S0 9o | o D _ 5007 5060
— se 102, 102] 107, 10°]
F—1 A | :
sup | %01 | somt ] S0 @ 9011 9010
800
995 jff, ~ o o1 102, 102 ] 107, 100]
—1 } o I U/ 9021 9000
(Carry) (Non-carry)
600
11
[
s F—0
=1 | Bop| oo | g @
{Carry)
- Egiﬂgg 9100 | 9020 | 9020 ®
EoU ] o0 | a0 | sz ®

° When subtraction of <Si> < <8p> is done using F-11, the result will be
obtained in complement.
(Ex): 1234 -~ 2612 + 8622 {complement of 10000).
° It should be programmed in the above manner to obtain the result in the

signed absclute value. In this case, the result is |Sl—Sg|=D and the

Carry
flag

@1 ,213,4] — LQ 611,22 —»{8,6]2, 2J III

Complement of 10000

The carry flag is retained for the negative sign (-).

BCD constant 00 is transferred to the register 9100.

. © LO-I OI 0 | 0] - [ 8 4 53[ 2 21 _”-"[ 1,3 [ 718 l
Absolute value

- 777
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‘[11]1. Timer current value external output

@

500
660 2-byte transfer
ER L o foow | o 5.000-3. 06
@1 0.001—7. 07
Fc13 High order 3 bits of

71.007 are masked.

° The curfent value of TMRQO stored in two bytes area of b.000 and
b.001 are transferred to two bytes area of 3. 06 and 1. 07.

® Because TMR is counted down by the 0.l-second clock, 660 (0.l-second
clock) is used for the input condition of F-70 and Fcl3.

® The current values of TMR and CNT are stored in data memory
area b.000~ b.137.
See the table below for relation of TMR, CNT, and MD number vs b.xxx,

TMR, CNT} ]
MD No. (81818 001 g 57
b XXX | b.000. o.001 b. 002, b.003 & 0136 0137

® In the case of TMR, the current values are stored in b.xxx, b.(xxx+1)
in the following format.

(Number is treated in the BCD mode.)

7i6|s5laia[2l1]0
(x10% ' (x10~YH

wriactet[a| s [raiettr] preset value change mode,

| x0? (x10"

tKXXX+1)OFFOFF(3N"1"“8"“4”"2"'1” it turns OFF.

*1: When reset is forced in the

b, XXX

° Because high order 3 bits of b.00l are other than the current value,
they have to be masked when outputted externally., After transferring
b.000 to 1. 06 using F-70 and b.001 to 1. 07, high order 3 bits of
J. 07 are masked by Fcl3,

w1 1[;‘—111 el

Octal constant 1 1

— e
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o

The current value of TMROQ stored in two bytes area of b.000 and

b.001 are transferred to two bytes area of 7J. 06 and 7. 07.

° Because TMR is counted down by the 0.l-second clock, fﬁﬁoJ(O.lmsecond

clock) is used for the input condition of F-70 and Fcl3,

° The current values of TMR and CNT are stored in data memory |
area b.000~ D.137.
See the table below for relation of TMR, CNT, and MD number vs b.xxx.

TMR, CNT ‘
MD No. Q00 001 g _577
b. XXX | 1,000, b.001|b. 002, b.003 g 013 D137

° In the case of TMR, the current values are stored in h,xxx, b.{(xxx+1)

in the following format.

{(Number is treated in the BCD mode.)

7le[slalsf2i1]0
(107 (107
e R R S R R
BOX X X+ 1) XA (X100
*Vlorriorr|on| B Ta T2

*1: When reset is forced in the
preset value change mode,

it turns OFF.

® Because high order 3 bits of b.001 are other than the current value,

they have to be masked when outputted externally. After transferring

b.000 to 1. 06 using F-70 and b.001 to 7. 07, high order 3 bits of

3. 07 are masked by Fel3,

307

Octal constant

nilc

e

T2



[12] Counter current value external output

STR 2010
1
i ‘ Y STAR 011
{ 000 CNT 010
1000
011
| STR 010
' F-44
010 F-44 2-byte transfer STR 011
mimmki E | o2 [oo0| 206 | |v.o20-2 08 F-44
6.021~3., 07 OR STR
o Fo F-70
— k‘*? cors High order 3 5 825
c : .
are masked. Fc13
CNT is ON reset 037
3. 07

At a rising edge of the counter imput (CNT counts down) or at a rising
edge of the reset input (CNT is reset), the contents of b.020 and b.021
in which the CNT010 current value is stored are transferred to 1. 06
and I, 07.

® In the case of CNT, the current value is stored in b.xxx, b.({(xxx+1)

in the following format.

(Number is treated in the BCD mode.)

7le[sl4]3]2]1]c

(x10"9 (x10°) *%1: When reset is forced in the
IR
1 |5 (%109 .
WFONON"V“BTATQWW" it turnms OFF.

o, XXX

preget value change mode,

XXX +12

° Because high order 3 bits of b.021 are other than the current value,
they have to be masked when outputted externally. After transferring

b.020 to 3. 06 using F-70 and b.021 to 3. 07, it is then masked by Fcl3.

o L]

. e 20
Octal Cons,t.ant !cwol:uwtlw*w]

[N D —- S —)

T 1 o I
ajegce g lejogayw
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(131 Input of timer preset value from an external device

70

FiLe

002

2.00

000

=70

FiLE

o2

8000

b.020

Fc14
OR

040

s

.02

T

N
100 Preset switc

101 Start input

By reading the input when the preset
switch changes from OFF to ON, it prevent
malfunction which may occur when the
timer starts while the digital switch is

in manipulation. 1. 00-9000, 7. 01-9001.
S000~-0 020

9001—b.021

The forced reset bit of b.021 is turned
to 1 (cancellation of reset).

o

The TMR preset value may be changed while th.

is running, using

an external device such as the digital switch. 1In other words, the

current

° Connect

value is changed. from the external source,.

the external switch such as the digital switch to 1. 00 and

a.- 01,
Input unit
EW- o)
1 —
s NOTE-1:
®19~" . 14 ol 5 The TMR preset value must be within a
o8 5 range of 0 to 199.9 seconds. Do not
) — 2 90 connect the digital switch position
—o% 4 107 to "2", "4", and "8" bit to the
- P = 5 input unit.
X
oo 4 O &
of—to| 7 -
O [Common
o] ol o -
x40 b 0O 2 1
4 ~
T O 2 NOTE-2:
e Ol 3
1 . 2. 01 Use the real code digital switch.
x10* o0 | 2 Ol &
oo |4 Ol 6
oo |2 ol 7 4
{} O [Common
DC uv

° When the preset switch changes from OFF to ON, the contents of 3. 00

are transferred to 9000 and the contents of 7. 01 to 9001.




° The following takes place when the start input changes from OFF to ON.
@ The contents of 9000 are transferred to b.020 and the contents of
9001 to b.021.
@ High order third bit of b.021 is set ON. {Fcl4)

If this bit is OFF, it invalidates the external setup as the preset
value in terms of pregram in TMR 10 (1999 in this example) is written

again to b.020 and b.021.

bwl BY's IT o
. B 1ojo v ]|oqi]ogqn
1 —

Octal constant” I ‘]3i°wlochifﬂo.ff;L;
SR [

o

vla
L —
on

® While the start input is ON, the current value transferred from the
external device is subtracted at each 0.1 second. When the current
value reaches 0, it makes the TMR contact set ON.
® When the start input turns OFF, the preset value in terms of program
{1999 in this example} iz set for the TMR current value and the TMR
contact is turned OFF.
When the start input turns ON again, the preset value in terms of program
(1999 in this example) is disregarded as the contents of the data memory
9000 and 9001 are transferred as the current value. (Make any value of
0 ~ 1999 programmed.)
NOTE-1l: If forced to reset by the programmer when the start input is ON,
it makes the current value set to O and the TMR contact set ON.
With the forced reset, the preset value in terms of program (1999
in this example) becomes the current value, not the preset value
on the digital switch.
NOTE~2: Even if the digital switch setup was changed while the start input
is ON {timer in operation), it does not change the current value.
The new preset value becomes effective is from a next time that

the start input turned ON after it has gone OFF once.
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'[14] * Input of counter preset value from an external device

—

By reading the input when the
P? =70 preset switch changes from OFF to
11 e | 902 | D00 | 8000 ON, it prevent malfunction that
may occcur when reset is cancelled
1 during change in the digital
.__ﬁ/ 70 007 9000 b 040 9000~b.040 switch pOSitiOD.
I FILE SCCt—-b. 04
E o The forced reset bit of b.04l is
—or | 040 | bo4 turned to 1 (cancellation of
reset).
101 m
- .
0000
102
[ |
1
0100 Preset switch
0101 Counter input
0300 Reset input
° The CNT preset value may be changed while the ' W10 | is running, using

an external device such as the digital switch. In other words, the
current value is changed from the extermal source.

° Commect the external switch such as the digital switch to 1. 00 and

I. 0L,
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- |
Input unit
(ZW-28M124)
——&’Tr_L——~14D 0o =
100 - NOTE-1:
T W ol 2
o B The CNT preset value must be within
, > ] Ol 3 | .5 4p a range of 0 to 1999. Do not
_::;:5%*Wﬁf*<3 4 connect the digital switch
| [ 2 5 position 103 to "2", "4", and "8"
“ —olt Lol B bit to the input unic.
oot ol 7 A
| Common |
ey W Ol 0
. 2
A0 e O NOTE-2:
oo O 2
- 15 ol 3 Use the real code digital switch.
4 — 2. 01 ’
- Of 4
%107 + o0 |2 O] 5
L o5 14 [
o5 18 c| 7|
%5 O | Common
DC UV

® The fellowing takes place when the reseét input changes from ON to OFF.
@ The contents of 9000 are transferred to b.040 and the contents of
9001 to b.D41,
@ High order third bit of b.041 is set ON, (Fcl4)

If this bit is OFF, it invalidates the external setup as the preset
value in terms of program in CNT020 (0000 in this example) is written

again to b.040 and b.041.

b 04t

T : L
0|:\|:|ﬂis\'l‘l—‘
R ————

Octal comstant & —— | :
ER IVRNTTNN BN RS0 -

e—

® While the reset input is OFF, the current value transferred from the
external device is subtracted each time the counﬁer input changes from
OFF to ON. When the current value reaches 0, it makes the CNT contact
set ON.

When the reset input turns ON, the preset value in terms of program
(0000 in this example) is set for the CNT current value and the CNT

contact is turned OFF.
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When the reset input turns ON again, the preset value in terms of

program (Q020 in this example) is disregarded as the contents of

the data memory 2. 00 and 3. 0Ol are transferred as the current value.

(Make any value of 0 ~ 1999 programmed. )

NOTE-1:

NOTE-2:

If forced to reset by the programmer when the reset input is OFF,
it makes the current value gset to O and the CNT contact set ON.
With the forced reset, the preset wvalue in terms of program (0000
in this example) becomes the current value, not the preset value
on the digital switch.

Even if the digital switch setup was changed while the reset

input is ON (counter in operation), it does not change the current
value. The new preset value becomes effective is from a next time

that the reset input turned ON after it has gone OFF once,
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5

I Synchronous type FIFQ stack register

° Constitutes shift register of any desired number of bytes
(128 bytes, maximum).

° Outputs the data of the

010 '
| F-00 final byte.
11 wreR | S0 | 320
2000 9000
002 9002
F=70 9003 - S003
— F70 | oo | sooo | gom LRy 19993
G005 - 8005
;;g% 700 | 9000 ® Reads new data.
(Before-operation) (After operation)
Input data
sooo[ 1 2 L——gooo 6 4
8001| 3 . 4 3.00 800%| 4 2
gQoz cO02 .
> .0 Shift area 3.4 Shift area
9003 7 g 8003, & g
9004 o  © S004| 7 8 Output data
9005% 5, 7 Q005 g .0 — | B 7
9006 A , 4 | Other data QC06| 5 4 | Other 020,
data
® 9000 ~ 9005 have the newest data at all times.
From the Machining _
preceding staggml # r_——bTo a next stage

LS S S e S
4 (Y

As it performs machining after receiving the wodel code from the
preceding stage, the information is then conveyed to a next stage.
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(16) Scan time display

Using data output facility of programmer (ZW-10PGl) under the

device mode, the programmer displays scan time as follows.

Scan time = 5, Zm=

g

400 400
___f$k Y
! A
400 /ﬁ\ﬁ\
11 m
e 0500
CNTO0
Il
11
CNTO0
|} R
XFER
Fols
— n | ©17 | s
R I
AND
|| F-55 001
el N
Fcio
— aon | 9000 | 30 | e
Fcl0
— hon | 0 | s e
| __| Fo13
RS
| FC10 | gz | 30
oD w7
655
Ly
p
F-62
650 8000
{1 L/DC
CNTO0
665
556 F-62
—— p————— /| W
CNTO0

1 scan tine
A

|..._...|

1 scan time
500x2x{ 1 scan time )=100MsX (F-62 count value)

(Preset value of CNTO0) 650 (9000

1 scan time ':%x(goomms

9002 is for the more than 10ms.

under the decimal pla_ce? < 9000

1st digit — 9G 01

ASIT code under the decimal place 3 9174

ASII code at lst digit + 9172
2nd digit + 9002

ASII code at 2nd digit » 9171

0.4~%.9ms

10~89ms.
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CN'{UO 6563
{ ~O——— Display device switch
CNT00
|1 E
{ S 123 | o160 S
':_
— Sog| 143 | wet c
— S| a1 | e a
F-08
— oot 156 | 9163 n
T EIE £
F-08 :
| ocT| 18| 96 1
F-08
1 ocT| 195 | ¥ m
F-CB
] ocT| 17 | ¥¥ e
-08
[~ SCT 075 8170 —
F-08
1 ooT | 066 "73 ]
| | F-08
ooT 155 | 9178 i
F-08 -
| ocT | 163 | 9178 o
|| Fo8
coT | 040 77 (“space) .
CNTO00 Fot
i i C
) CMP il 060
87 F-08 o
11 ocT| ™ N 2nd digit display space
(In case of the value under 9.9ms)
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£12 VMsintenance and Inspection

12— 1. Routine maintenance
[1] Check items

In the following table are listed routine check items that required

to be checked for operating W10 under an optirum condition,

1} General -items

ltem Contents riterion Note
Ambient Check if it is within 8 0~+ 507
temperature range specified in the
hmbient specification, 35~ 909 RH
hueidity (In the case of in—panel Free of
Ambient air | instrallation, the temperature | Free of moisure

inside the panel becomes the Corrosive gas condensation

Vibration exbient temperature,) Not permitte
Impact Not permitte

2) Main unit

Ttem Contents Criterion
Input power | Make voltege measure on the 85~ 132VAC
jsource terminal board to check if the

input voltage is within a range

of the given rating,

| Fain unit Visually observe the FAULT lamp, | Must be off,

AULT lamp
hattery Check if the battery date is not | Must be within the
expired, effactive beriod.
Installed Cheék if the main unit is firmly | Free of looseness

_jeenditions | secured,

Check for any loosened screw, Free of looseness

Check if connector of expansion | Must be in firm

or link is firmly engaged, engagement,
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3) Expansion unit

Item Contents Criterion
Instelled Check if expansion unit Free of looseness
condition is firmly engaged,

Check for loosened any screw,

Free of looseness,

Check if connector of

expension cable is firmly

engaged to expansion connector,

engaged,

Must be firmly

4) 1/0 module of

mein unit or expansion unit

[tem Contents Criterion Note
Input power | Check if the supply | 100VAC input module [ZW—28M114
source or voltage to every I/0 | 132VAC ZW—28M111
output poweri module of main or ZN—28N154
source expansion unit is ZH—28N151

within the range DC input module ZW-—28M124
specified in the 24VDC 7W— 28M122
spacification, ZW—28N254
ZH— 14N254

7% — 28N252

100VAC ocutput module ZW—28M111

15~ 121VAC 7¥— 288151

DC output module ZH— 284122

10~ 30VDC ZW— 28N252

Relay contact output ZN—28M124

AC : 250VAC,max, ZN—28M114

DC : 30VDC, max, 7% — 28N254

¥ — 14N254

ZN—28N154

5} Others

Verify the program on the cassette tape, PROM, or floppy disk (FI)

with the program currently in cperation,




12-2, Error check

Fault condition

Estimated cause

Procedure

* PONER” LED is ON |Frong connection of cable Conneets firmly,
between power supply board
and CPU board
Special relay B70 [Parity error, exists undefined|Program correction
is ON, instruction or exceeds the or replace ROM
number of differential memory,
Special relay 671 [Circuit fault Replace main unit
is ON, Element fault
Special relay 672 |(1) Battery fault Replace battery
,é is ON, (2) Circuit fault, element Replace main unit
? fault,
§§ Special relay 673 [(1) Connection error of Connects firmly or
:1 is ON, expansion cable or loop exchange cable,
Eg. back connector,
fﬁ (2) A thange of connection Restart
(3) Circuit error, element Replace unit
error
Special relay 674 |[(1) Wrong connection of cable |Connects firmly
is ON, between main unit and
optional unit
(2) Circuit error, element Replace unit
error

Output is not ON (OFF),

Program error (double out

or ete)

Program correction

(2}

Output specification does

not match load one,

Reexamine load spe
cification snd then

add dummy resistor,

(3) Power supply to load is

not available,

Low voltage

Supply power
source,

Step—up voltage,

(4)

Cireuit error, element

error

Replaece unit




(Continued)
Input is not ON {OFF), {1) Wrong connection of Wire correctly,

external wiring

(2) Low voltage of external Step—up voltage,

input power Supply

(3) Circuit error, element Replace unit,
Error
Support tool does not (1) ¥rong connection between Connects firmly,
hork, main—unit and support
tool
(2) Device mode (in case of Reset device mode,

ZW—10PG]1 operation)

(3) Circuit error, element Replace programmer

error, or main unit,

Shown next are basie error eheck procedure,

<7Hain check—out procedureA)

i
Every lamps of all units are out, — Proceed to the power supply
) check procedure,

The RUN lamp is out and the FAULT lamp | — Proceed to the unit check
is on, instead, procedure,

!

Input/output function is not normal, — Proceed to I/0¢ check procedure,

(Sequence operation is not normal,)

]
RUN lamp is on with the FAULT lamp is — Proceed to battery check

sctivation, procedure,

{
The main unit can not be controlled — Proceed to the programmer error
from a peripheral (programmer ete) check procedure,

—242—



Unit check procedure )

!

Check if the specisl relay 670 is ON,
{ No

Check if the special relay 671 is ON,
| No

Check if the special relay 672 is ON,
{ No

Check if the special relay 673 is ON,
| No

Check if the special relay 674 is ON,
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Yes

—
Yes
Yes
Yes

Yes

Proceed to the parity error
check procedure,

Replace main unit,

Proceed to the battery check
procedure,

Proceed to the 1/0 error check
procedure,

Proceed to the link error c¢heck

procedure,



(-I/O clieck procedure )

b

— % To next page

Push the PB to check if the
PL light up,

!l No

Check if the LED 020 is ON

on the main unit,

Yes

l No

Monitor QUT 020 by the
programmer to check if the

ON lamp comes to activate,

Yes

} No

Ensure by monitoring the
program that no change is

met in the program,

Monitor STR 000 by the
program to see if the QN

lamp is in activation,

1

Procedure is shown in reference to an example in the right,

{This procedure is available for expansion unit check,)

PB  Input Output p[
N o
000 020
main unit
Common Common

’ 600 020

=

Ladder diagram

Short the 020 terminal of

the main unit with the No

common terminal to see if

the PL is activate,

Yes

Yes

Check the external
wiring of the main

unit, {open wire,

open lamp)

! No

Check if the LED 000 is ON

on the main unit,

Yes

I No

Check if the predetermined
voltage is on to the 000

terminal of the main module,

Yes

] Yo

Replace the main unit

Check the external wiring of the main unit,

(open wire, defective PB)

—244—

with the new one,



|

The PL turns on without

pushing the PR,

!

Check if the LED 020 is QN

on the main unit,

No

| Yes

Monitor OUT 020 by the
programmer to check if the

ON lamp activates,

No

1 Yes

Confirm by monitoring the
program that there is no

change in the program,

!

Monitor STR 000 by the
program monitor to cheek if

the ON lamp activates,

Confirm the output specification
of mein unit if it is as in the
specification, In case a light
load is used, it may not turn OFF

due to leak current,

No

| Yes

Check if LED 000 is ON on

No

the main unit

{ Yes

Cheek the voltage between

terminal 000 of main unit

Yes

and the common terminal

if it is 0V,

I No

Check the external wiring of]

the main unit (short,

defective PB),
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new one,




(,Progranmer error check procedure __)
{

Cheek if the connector interfacing

the main ynit with the programmer Yes

is correctly connected,

} No

Make it correctly connected,

Yes
Recovered 7

No

!
Reset * Device mode” [ZJ

Yes
Recovered ?
No End
Replace the programmer with the
new one,
Yes

Recovered 7

End

Replace the main unit with the new

one
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( 1/0 error check procedure )
i

Cheek if the expansion connector or No

1

loop back connector is correctly Conneets correctly,

connected, No

Yes
1« ‘ Recovered ?

k.

Turn off the power switeh, and then m

turn on,
Recovered ? Yes
No ‘IE!II’
Take out the expansion unit one by Connects the loop back connector
one from the unit closely located with the expansion eonnector slot
to the main unit and turn on power (OUT) of the final expansion unit,
after removal of each unit,
)
Yes

Check if the FAULT lamwp is off, ’| Replace the respective

' } No unit with the new one,

Replace the main unit as the new one,
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(Option unit error check procedure, )

|

Check if the connector between main No
unit and option unit is correctly Conneets correctly,
connected,
Yes
No

— Recovered ?

2

Replace the option unit.

Y
Recovm\ €3
’

Replace the main unit,
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( Memory error check procedure )

i
ROK operation? 1
] Replace the ROM chip

Check if adress dats exists at

system memory 3 054 and 3 055

(nemory error adress,)

!

If undefined instruction (F99 etec,)

exists at the adress, amend to
correct instruction,

{

[f parity error exists at the adress,

reload the progranm,

b

Y
Reeov;;:EjT“ £s

No

( Replace the main unit, )

The system memory stored error adress, (unidefined instruction)
# 055 | 4 054
7 6 54 32 10|7 6543210
4 digit 3 digit 2 digit 1 digit Adress

{Example) Memory error exists at adress 1234,
0 00000 1,01 0011100
1
1 ’2 3 4 Adress

2 3 4 Data of system memory

(octal display)
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(_Battery error check procedure _)
!

Replace the battery with the

fresh one,

Recovered

No End

Replace the main unit with the

new one,

Power supply check procedure,

!

Check the voltage at the power

input terminal if it is within No Correct supply power
the rated power, to the given rating,
No
Recovered
| Yes
Replace the main unit with the ' End

NEwW Oone,
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