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1. GENERAL DESCRIPTION

The serial data link system permits data communication between plural programmable controllers

and 1/O units to reduce wiring works of decentralized, long-distance 1/0 equipment, allow de-

centralized control, and increase the total number of input/outputs. ;

The MELSEC-K series serial data link system is available in the type which utilizes coaxial cables

or. optical fiber cables for the transmission system. This instruction manual explains about the

specifications, installation, programming, and external wiring of the optical data link system which -
utilizes optical fiber cables.

Coaxial data link system - Optical data link system

CPU unit K3NCPU |K2CPU-S3| K2HCPU | K2NCPU | K3NCPUP2 (Link unit incorporated)

Master channel

Link unit ; KJ71L2. -
CPU unit K3NCPU{P2) | K2CPU-S3|K2HCPU [K2NCPU| - KO | K3NCPU(P2) KZCPU-S3[K2HCPUlK2NCPU KGJ1P
Local channel Link unit KJ71L3 KODLS | ‘KJ71P3 _
: Base unit which can be used for 'Base unit which can be used for
) Base unl_t CPU unit ’ - CPU unit —_
CPU unit - KO - ~ KOJ1P
Remote channel Link Unit KJ72L5 KODLS KJ72P5 ‘ -
) . K12BN, K15BN, K18BN - |K12BN, K15BN, K18BN )
Base unit - KI18BE - ~ Ki8BE -
| Master channel Max. 480 points ; : Max. 2048 points
Number of 1/0 ‘ - Max. 128 points
. - Local channel Max. 512 points for Y128 points
link points Max. 480 points in total for all channels ax. P ,\;‘;;1 ;;aonni. .
' Remote channel ‘ 1 channel Tor 1 cranmel
' Number of Max. 24 points for 1 channel | Max. 24 points for 1‘ channel
Data register points ’ : ) ) i
link : , , ﬂ
Used range DO to 95 DO to 95
Cable , ~ Coaxial cable Opticel fiber cable
Cable length | Overall extension length 500m - - 2km between channels
Maximum number of 7 units 32 units
slave channels _ :
Communication method Half duplex bit serial . Half duplex bit serial
Communication speed’ ' 250KBPS 500KBPS

Transmission processing time :
(for 7 channels » 24.8ms : 6.5ms
X: 32 points, Y: 32 points) : : ‘

- Setting of intermittent Not provided - - Provided:

control time
Automatic reconnection Not provided . Selectable by switch
function
Setting of online/offline Not provided Provided
Setting of channel number Slide switch on printed circuit board Digital switch on front of CPU unit

Table 1.1 Comparison between Coaxial Data Link System and Optical Data Link System

4
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Coaxial data link system ; Optical data link s&stem

Master channel

Data flow
Data flow
Data flow N
-—
. o - , Slave Slave
Data flow ‘ ch annel channel
Master Slave Slave Slave

channel channel channel channel

Slave channel

Power of 1 slave e L :
chan‘;el has bien | Specific slave channel is disconnected
influence |  turned off from the link system.

of failure All channels are disconnected.

. . .‘ h .
Cable has been Specific slave channel and slave chan

nels that follow are disconnected from:

disconnected. the link system.

When automatic reconnection
is not selected

After resetting the slave channel or
turning on and then off the power,

After resetting the slave channel or i{{ reset the master channel .or ‘turn
Restoring procedure of - turning on and then off the power, off and then on the power.
communication error reset the master channel or turn off .
' and then on the power. , When automatic reconnection

{-function is selected

After the link system is restored,
communication is automatically re-
sumed. -

~ | Provide means to prevent foreign
Provide jumper between TXD terminal | material, such as dust, from

Caution for installation and SG terminal of master channel |entering the sending and receiving
and all slave channels. portions of optical fiber cable and
- link unit.

Table 1.1 Comparison between Coaxial Data Link System ahd Optical Data Link System (Continued)
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2. SPECIFICATIONS

2. SPECIFICATIONS

2.1 Performance Specifications

Item

Specifications

Communication speed .

500 KBPS

Communication method

Semi-double bit serial (Full double bit serial for master test)

Synchronous communication

Frame synchronization

Transmission path

Loop type polling method

Max. transmission optical cable length

2 km maximum between channels

Number of connected stations

33 stations maximum (1 master channel, 32 slave channels)

Transmission code

Transparent code

Transmission format

Conforms to HDLC (Frame type)

Error control method

CRC (generating polynominal: X'® + X2 + X% +1).and
retry by overtime

Fail safe function

When error is detected, only a corresponding channel is disconnected.

Disconnection function

Forced disconnection is possible by switch.

Automatic reconnection function

Selection is possible by switch.

Optical connector

0OD-9475B (NEC), FOJD-PL1-1-125G (JAE)

Transmission loss of optical connector

1 dB/piece

Optical fiber cable -

Core diameter: 50 * 3um G| (quartz glass)
Clad diameter: 125 * 3um '

Transmission loss of optical fiber cable

Less than 3.5 dB/km (ON = 0.85um)

Optical sending level

—25 dBm (peak)

Optical receiving level

—25 to. —37 dBm (peak)

Operating ambient temperature

0to55°C

Storage ambient temperature

—10to 75°C

Operating ambient humidity

10 to 90%RH (no dew condensation)

Storage ambient humidity

10 to 90%RH (no dew condensation)

' ~Vibration resistance

Conforms to Class 3, 11B, JISC 0911
(16.7 Hz, 3-mm double amplitude, 2 hrs.)

Shock resistance

Conforms to JISC 0912 (10 g x 3 times in X, Y, and Z directions)

Operating ambience

Particularly dust and corrosive gas should be minimal.

Table 2.1 Performance Specifications

——
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2.2 Remote 1/0 System

System which allows serial communication of I/O data between master and remote channels and is
applied in order to reduce wiring work coats of long distance I/0.

Optical data Iivnk'syiste‘m (Remote 1/0 system)

~ Configuration

Extension cable
K3NCPUP2
}—Basic base Optical fiber cable
(2 km between channels)
£ - l
V) CON12  Extension cable .
ON13 Extenﬁon base
~ H
- -
[ T Basic base  KI72P8 KOJ1P
- B} K12BN, K15BN, K18BN, K18BE
! ' Data link unit KJ72L5 :
' 1 '{Loaded into CPU slot
- L] of basic base unit)
— 1 .
¢ S : )
Y ]
A maximum of 32 remote channels
1—1 N e
. 8
- 'Master channel

&

CPU unit

K3NCPUP2 (Optical data link card incorporated)

Data link unit _

Master channel of link points

Maximum number

2048 points (A total of 32 channels)

Maximum number

2048 points — (:total of link points)

Number of link
points

of 1/0 points
Maximum number .
Remote of link units - 32 units
channel

Max. 512 points for 1 channel, a total of 2048 points for 32 channels

Total number of 1/0 points of
system

Max. 2048 points

Restrictions

(1) The following special units cannéf be Ioadedkinto»the remote channel:
o KN61, KN62, KT61, KD51E, KJ71L7, KJ71L4, KJ71L2,
KJ71L3, KJ71P3
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Optical data link system (Remote 1/0 system)

' Concept of
link range

Explanation is made for a system which has 3 remote channels and i/O points as indicated below:

2nd channel — X: 64 points, Y: 32 points

[ 1st channel — X: 80 points, Y: 80 points

3rd channel — X: 80 points, Y: 112 points

Remote channel
Master channel e A -~
K3/NCPUP2 KJ72P5 KJ72P5 KJ72P5
4 X0 X0
14 14
TL
1/0 area
of K3NCPUP2 1st channel 2nd channel 3td channel
0 i 0 Input area Input-area 04 Tnput area
(X0 to 4F) (X0 to 3F) 1 (X0 to 4F).
Qutput area Qutput area Output area
(Y50 to 9F) (Y40 to 5F) (Y50 to BF)
’ / '
1/0 unit area of 1FF
master channel //
!
. [
(~ Empty /
Link area of the 1st channel ’
X:80 points, Y: 80 points . /
Empty . .
- < Link area of the-2nd channel /
X:64 points, Y:32 points
Empty .
Link area of the 3rd channel
X: 80 points, Y:112 points
~
7FF

__ These areas can be contihued by eliminating
" the empty areas.

The 1/0 areas of remote channel indicate the link areas specified by the initial program of
master channel.

VN

e~

| er—
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2.3 Local Programmable Controller System

System which allows serial data communication between master and local channels and is applied

in order to expand the number of total I/O points and perform decentralized control.

Optical data link system (Local programmable controller system)

" Configuration

Extension cable

K3NCPUP2

. .
»Z Basic base

K37B/K37BE

Optical fiber cable
{2 km between channels)

Extension base !

’

11

Data link unit
KJ71P3

Programmable
controller CPU

KJ71p3 KOJTP

Programmable
controller CPU

\g

A maximum of 32 local cHannels

) L X
- - -
Master.channel
CPU unit K3NCPUP2 (Optical’ data link card incorporated)
Data link unit -
Master channel Maximum number 2048 points
of link points
Maximum number » . e . .
of 1/O points . 2048 points — (total of link points)
CPU unit K3NCPU(P2) - K2NCPU . K2CPU:S3 K2HCPU KoJ1pP
, . {2048 points —
M b
Local channel agﬁ:‘:‘? LT: int; er 32 points) — (512 points — 32 points) — (number of 1/O points) 128 points
{number of 1/O points) :
Number of : .
link points 32 units

Total number of 1/0 points of
system -

(2048 points — total of link points) + (total of 1/O points of local channels)

11
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Optical data link system (Local programmable controller system)

. Explanation is made for a system which has 3 local channels and the number of 1/O {

- points and the number of X and Y link points as indicated below.

1/0 unit area

N

Empty

Link area of the 1st channel
X:32 points, Y:32 points

Empty

Link area of the 2nd channel
X:32 points, Y: 48 points

Empty

Link area of the 3rd channel
X: 64 points, Y: 16 points

Concept of link range

7FF

Link areaof Y
(Y120 10 13F) [*

(Y120 10 14F)| ,

Number of 1/0 Number of X Number of Y
Points - Link Points Link Points
1st channel 224 points 32 points 32 points
2nd channel 256 points 32 points 48 points
~ 3rd channel 128 points 64 points 16 points
gO area of K3NCPUP2 0 k 1si channel 2nd channel 0 3rd channel
' - 2| 1/0 unit
l 1/0 unit 2 1/0 unit 7F /0 uni
DF Empty
FF
1001 Emety 100] Link area of X 1001 3K area of X
/ Link area of XL 7110010 11F) (X100 to 13F)
s (X100 to 11F) | | Link area of ¥ Link areaof Y |’
i

(Y140 to 14F)

*X and Y link areas of local chann‘e'/s indicate the link
areas specified by the initial program of master channel,

> These areas can be continued by eliminating the empty areas.

12
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2.4 Number of Link Points

Master Local Channel Remote Channel
Channel
: K2NCPU ' .
'K3NCPUP2 | . K3NCPU K2HCPU KOJ1P KJ72P5 | KOJ1P
’ K2CPU-S3 . '
' v *3 * *2 :
Number ‘,’(f (2048 —32) | (512=32) - 286 ,
|/SX' !nts 2048 — number of used |— number of used | Input: 128 points 512 168
poin . 1/0 points 1/0 points Output: 128 points
Number of max. e : ‘ :
data register 24 24 © 24 24 - -
link points

*1

Table 2.4 Number of Link Points

:When the K3NCPU is used as a local channel, the number of maximum link 1/O points is (2048 |
— 32) — number of used 1/0O points. However, there is the following restriction as a transfer

I———» Used for its own channe! without respect to link

Number of exclusively used 1/O points of KJ71P3
condition:

! Maximum link input points =512
'LMaximum link output points =512 J'

Even if the number of maximum link points (512 + 512 = 1024) is used for both the input and

" output, the expression of 1024 = (2048 — 32) — (number of used 1/0 points) should be satisfied. .

*2:

*3:

(512 — 32) — number of used 1/0 points : ' _
\ I——> Used for its own channel without respect to link
Number of exclusively used 1/0 points of KJ71P3

The number of maximum link 1/0 points of the K3NCPUP2 is 2048 points. Actually, the
K3NCPUP2 has link images of 2048 points for input and output, respectively, i.e. X = 2048
(X00 to X7FF ) and Y = 2048 (YOO to Y7FF ). :

- 13
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3. HARDWARE CONFIGURATION AND HANDLING MElgE@DK

3.1 List of Equipment

Type - ' Application ’ ' Weight (g)
K3NCPUP2 CPU unit on master channel side v_ o 1 2300
KJ71P3 ‘ _ Link unit on local programmable controller side 780
KJ72P5 : : Link unit on remote I/Oside . = 780
KOJ1P Usable as local programmable controller and remote I/O ‘ch‘ann‘él ‘ ; 1300

See Section 7 for wiring optical fiber cables.
Table 3.1 List of Equipment :

3.2 System Configuration

The hardware configuration example is shown in Fig. 3 1.
Master channel .

K3NCPUP2
x
c
o
=
g| &
a2l & |=2l=lz]l2le]l=]2
f. O [ =4 clclcleliec]c
g = 3 >3 = ] =) 3 3
S| C [212]2(2(8(8]2
Optical fiber Maximum of 2km o ‘
“cable(single core) : distance between 32 inputs/outputs Maximum of
loop wiring channels exclusively used 32 channels
\ ‘ {; ‘
O ) @/ D /
=17 * £
5 5 5
2 z13 3
a o
alwl __ _ ___-__ ol L__-_-] ACl I I, oWl L
SIET ER Iy o 2%
™~ | O : :a_, I';
AR g|S ¥ 2| v
° ) o
o a. o
T | I R |
Machine number 1 Machme number 2 3 Machine number 32
Remote 1/O unit Local programmable Remote I/O

controller

Fig. 3.1 System Configuration Example

@: Load KJ72P5 into the CPU position of basic base unit (K18BE, KiBBN,' K15BN, K12BN).
{The KOJ1P can also be used as remote 1/0.)

(2: The CPU unit used for local programmable controller is K3NCPU, K2CPU-S3, K2HCPU,
K2NCPU or KOJ1P.

@ Load KJ71P3 into desired position except I/0 slot, which will be used for link program, and {/0O
slot which is being used for link program.

16 , ‘ -
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3.3 K3NCPUP2 Hardware

[ Oms
Mposition

20ms
position

¥

@ Remove the rear cover before use. Unload the 4th printed circuit board for optical link. Set the internal slide
switches according to the purpose of use. :

Since the printed circuit board is packaged with electronic parts which will be adversely affected by
static_electricity, be careful not to directly touch the conductive area and electrical parts when ha-
ndling.

Psovs‘:il'ttg‘n Function
1
2 For setting intermittent ...~ See Section 3.7 (page 24).
3
4 . e .
: . --- Be sure to keep switches 4, b and 6 at OFF position. Switches 4,
5 Keep at OFF position. 5 and 6 are used for factory setting test. Therefore, if they are
(Not used.) moved to ON position, normal operation cannot be performed.
6 : ' )
7 cc:)oinirg? ::é;ntermittent --- See Section 3.6 (page 23). ,
: - — When a slave channel is disconnected from the fink system due to |
8 For selecting automatic  |.__error or offline mode selection, the automatic reconnection
reconnection function function automatically reconnects the slave channel with the link

system when the error is remedied or online mode is selected.

Slide Switch Position 8 Setting
Content .

| Master Channel |Slave Channel

Whole system is automati- , '
cally reconnected ~ OFF OFF

Whole system is automati- S
cally reconnected except OFF i ON

. See Table 3.2 (page 27). the set stave channel

Whole system is not auto- ‘
matically reconnected ON QN/QFF

17
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@

SD

®

|RD

® Connector for connecting an optical flber cable. When connecting the cable, remove the connector cover,
. positively insert the connector of optical fiber cable, turn it clockwise, and securely cennect it.

® Be careful not to touch the core at the center of optical connector or not to apply dust to the core.

® When the optiéal fiber cable is not connected, be sure to mountvthe connector cover.

SD {(for sending) ' SD (for sending)
Be sure to connect the optical fiber caples from
, B SD (for sending) to RD (for receiving) and from
- RD (for receiving) RD {(for receiving) RD (for receiving) to SD (for sending).

Mode setting digital switch

E B —I
‘ v . »
———— Be sure to set thé upper 2 digital switches to “00". Factory-set to “‘00".
|
g r__-——!
] 0 Online (Should always be "*0” normally)
e 1 : Offline (Set when slave channel .
- MODE I Mode setting - is put to master test)
digital switch : :
2~9 Cannot be set. (Unused)
0: ON LINE: ' —
1: OFF LINE

" Caution: Setting the mode switch from 0 to 9 and from 0
to 1 gives the same result. Therefore, exercise
special care for the control of mode switch
during operation. '

Instantaneous power failure setting select connector

In regards to only the combinations of version products indicated in the following table, the setting of
instantaneous power failure setting select switch to the 20ms position allows continuance of data link
without stop if instantaneous power failure of within 20 ms occurs.

Unit Name ; Version Number

CpPU K3NCPUP2 505LC and thereafter

‘Master channel Basic base ) K37B, K37BE . 505B and thereafter
Extension base K65BN, K68BN, K68BE 410B and thereafter ‘

K3NCPU 505FA and thereafter

CPU K3NCPUP2 , 505LC and thereafter

Locat channel K2NCPU ‘ 504CB and thereafter

~ Basic base ‘ K37B, K37BE 505B and thereafter
K12BN, K15BN, K18BN, K18BE| 410B and thereafter

Extension base K65BN, K68BN, K68BE 410B and thereafter

Remote channel K0J1P No relation

Check the version by the DATE column
of rating plate attached to the product.

O 20 ms instantaneous power failure is not available for products which are not indicated in the above table.

O When a product not indicated in the above table is included in the system, 20 ms instantaneous power
failure cannot be performed, either, Be sure to set the instantaneous power failure setting select connector
of each unit (units which allow instantaneous power failure such as K3NCPU{P2) and K2N) to the Oms
position. If the connector is set to the 20ms position, output is provided by mistake when the power is
turned on or off. ‘

e

18
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3.4 KJ71P3 and KJ72P5 Hardware

il]

-
C
h

BBEBHABAJ N

NO
nn

o 30

I
1
8¢9SPEZL
JE—
QLIGVETL
] T
/32

Jo
10

CH.NO. {CH.NO.

x10]112 Y NIPEE X10 <__@
R N | = H

@—> X1

MODE E

X1

CRC

OVER || RESET
ABORT

INVAL | |!
v @ DE
UNDER| [ | Mo

IDLE
CARR

0:0N LINE : 0:0N LINE

| 1:0FF LINE . : ‘ 1:OFF LINE
2:MASTER TEST —— T | 2:MASTER TEST
3'SLAVE TEST : | 3:SLAVE TEST

@ Before use, set the internal slide switches according to the purpose of use.

Since the printed circuit board is packaged with electronic palfts which will be adversely affected by
static electricity, be careful not to directly touch the conductive area and electrical parts when hand-
ling. )

Switch

Number Function
1
2 For setting intermittent - -See Section 3.7 (page 24).
control time
3
4 : : L - -Be sure to keep switches 4, 5 and 6 at OFF position. Switches 4,
5 Keep at OFF position. 5 and 6 are used for factory setting test. Therefore, if they are
(Not used.) itior ;
Ot used. moved to ON position, normal operation cannot be performed.
6 ‘ '
7 OFF to fix intermittent '+ - See Section 3.6 (page 23). -
control time
g For selecting automatic --When a slave ghannel is dlsconr.mected from tvhe quk system dug to
reconnection function error or offline mode selection, the automatic reconnection
function automatically reconnects the slave channel with the link

system when the error is remedied or online mode is selected.

Slide Switch Number 8 Setting

Content
: Master Channel [Slave Channel

Whole system is automati- S
cally reconnected OFF OFF

- | Whole system is automati- .
R .| cally reconnected except OFF ‘ ON
See Table 3.2 (page 27). | the setslave channel :

Whale system is not auto- ON
matically reconnected

ON/OFF
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3. HARDWARE CONFIGURATION AND HANDLING ME&%E@DK

@

X10 1
1
|
X1 - -
MODE E
0: ON LINE
1: OFF LINE

2: MASTER TEST
3: SLAVE TEST

1 ———Channel number

— ——-Mode setting digital -

These 2 digital switches are used to set channel number when
remote 1/O or local programmable controller is used.

setting digital
switches

[Example] —
X10 When the channel number is 21, the range

setting is 0 to 32,

switch

0 Online

1 Offline

2 Master test

3 Slave test
4~9 Do not set.

Caution:

Setting the mode switch from 0 to 9. and from 0
to 1 gives the same result. Therefore, exercise

special care for the control of mode switch
during operation.

Reset switch (KJ72P5)

When the operation of system is resumed after error has occurred ahd remedied (not for the start or auto-
matic reconnection of optical data link system), press the RESET switch to start the operation of system.
See Table 3.2 (page 27).

LED display: The front LED displays allow checking of optical data link state.

Display Description Contents ‘Condition
'RUN CPU RUN Optical link CPU is running normally.
sD Send Data Send data
- Turns on when
SC Send Clock Send clock . hardware is
- normal.
RD Receive Data Receive data .
RC Receive clock Receive clock
RS Request to Send Request to send
, : - Dimly lit when
Cs Clear to Send Sending is possible sending and recei-|
ving are normal.
CcD Carrier Detect Carrier detect
CRC CRC Error Code check error
OVER Overrun Error  Data receiving delay error .
- : - Turns on when
ABORT. INVAL | Aborted or Invalid Frame Error Data are all “1". erroris
- detected.
TIME Time Over Time over error
DATA Data Error Receive data error
UNDER
IDLE — (Not used) Off
CARR

SD (for sending)

| . % SD (for sending) ) i ibe
RD (for receiving) » RD (forreceivjhg) RD (for receiving) to SD (for' sending).

® Connector for connecting an optical fiber cable When connecting the cable, remove the connector cover
positively insert the connector of optical fiber cable, turn it clockwise, and secure|y connect it.

‘® Be careful not to touch the core at the center of optical connector or not to apply dust to the core.

® When the optical fiber cable is not connected, be sure to mount the connector cover.

Be sure to connect the optical fiber cables from
SD (for sending) to RD (for receiving) and from

20
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3. HARDWA',RE'CONFIGU.ﬁATION AND HANDLING MEUJ%E@DK

3.5 KOJ1P Hardware

=

8L9Svezt

1)| Before use, remove the front cover and set the internal slide switches according to the purpose of use.

Switch

Number
1 Not used | Independent Local

. Programmable | Remote I/0 | Programmable
2 Not used - Controller ‘ Controller
3 e OFF ON OFF
O -1 OFF . OFF ON
5 Not used '
6 Not used Automatic No Automatic
7 Not used . | Reconnection | Reconnection
8 R OFF ON
Mode and channel number setting These 2 digital switches are used to set channel number when
@ rotary switch | remote 1/0 or local programmable controller is used.,

Example ‘
fc,) Indicates channel number 32. Set to “00" for

90 1
%@; %@Z independent programmable controller.
S .

V
o0, QO/ QD/
o‘,@‘J “’@"’ c .
Lol &Y
e - “© e LY

T
9 9g% ) '
MODE ~_X10 X3 1 X0 X1
0:ON 1:0FF §CcH No ' P 7 ;
2:M TST 3:8 TST ! : Setting ‘ Mode
¥ ' : Number
’ hecomensene- <4
S 0 1 Online
' .
: 1 | ~ Offline
bevearsnanscccanna L R R e -
2 0 Master test
3 Slave test
4~9 - Do not set. (Do not use.)

The switching of mode‘sWitch number is valid at power-on and
reset. However, switching between online and offline is always
valid. ‘ ' ‘
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®

Sending, receiving and link error indicator LEDs during optical data link

SD |0
}--—--~-—~—----SD is an LED for indicating sending and RD for indicating receiving. During
RD |o--- normal communication, both LEDs are lit dimly.
ERRORO— ——————— —————- -® Lit when optical communication is-abnormal. For example, breakage of

-optical fiber cable and improper connection of optical connector.

® When master test and slave test are conducted, this LED is used for judge-
ment. Sée Section 5.3.4 (page 72).

® When the scan time of master programmable controller is 250 ms or
longer, this LED is lit during over time. See Section 5.3.1 (page 62).

® Connector for connecting an optical fiber cable. When connecting the cable, remove the connector cover,
positively insert the connector of optical fiber cable, turn it clockwise, and securely connect it.

® Be careful not to touch the core at the center of optical connector or not to apply dust to the core.

SD (for sending) o A SD (for sending)
‘ Be sure to connect the optical fiber cables from
SD (for sending) to RD (for receiving) and from
. RD (for receiving) to SD (for sending).
RD (for receiving) RD (for receiving)

Connector for extension cable

When the extension umt (E32, E56) is connected, connect the extension cable KOJ 61CBL or KOJ- 61CBL2
to this connector.

P

Ty
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3. HARDWARE CONFIGURATION AND HANDLING MEIGEEE

3.6 Intermittent Control Time (Set on the master channel side)

In the remote 1/0 system, the K3NCPUP2 performs the sending and receiving of data between the
master channel and remote channels at each OUT F100 instruction of sequence processing. For this
reason, if the sequence operation processing time is too short; the the data in the preceding sending
may not be fully processed by the remote channel. To allow the remote channel to fully process the
data, the master channel provides a delay before the next data sending. This delay is called the
intermittent control time. (Operation processing time of programmable controller + X/Y
communication time between programmable controlier CPU and optical link unit) :

@ Sequence program operation from step O: to
Programmable  Optical Optical ouT F100i : ‘
controlier CPU  link unit link unit /O unit  (2) After OUT F100 operation, X and Y data in the
' range speci?ied by the initial program are com-
. municated between the programmable controller
@ ' ' ' CPU and oﬁtlcal link unit.
(® Y data are transferred to the optical link unit of

remote channel,

0

ouT Fidg, @ _ @ X data in |]ts own channel are transferred from
' - Ol . the optical | link unit of remote channel to the
T X/Y data 4"1 optical Imk unit in the K3INCPUP2. .
communication _ 1Y | ® | ) o
~— @ After X/Y: data are transferred between the
@ , @ Y: :D 1 optical Iinkzl unit of remote3 ch;nnel ,a$d ‘the
, ‘ X o , optical link unit. in the K3NCPUPZ2, data
OUT F100 <ll':' , are output to the output card in its own channel
N <:> ® - (remote channel) ,
X/Y data X\ | (® After Y da!ta are output to the output card,
communication . _ ~ input data are input from the input card to the
‘ _ ‘ optical link pnit (remote channel).
\ — /\ s (@ After the transfer of X data in 4, the program-
Master programmable -~ Remote channel mable controller CPU initiates the sequence
controller (KINCPUP2) program operatlon beginning with step O.

Fig. 31 ® sameas(? .

The above (1) to (8) indicate the data communication of a normal fink system. Under the following

conditions, however, it is required to set the intermittent control time.
Programmable :
controller Optical  Optical

CPU link unit link unit 1/ unit If the sequence program of programmable controller

. CPU is short as shown in Fig. 3.2, Y data are sent
® from the Optlcal link unit of master channel to the
e ‘ remote channel as shown by@ although the optical
<:.> @ - link t:lnlt of remote channel is communicating X/Y

> o . ~ data in (&) to (6). At this time, error information is
@ I@ l l ® | returned from the optical link unit of master chan-

x % nel to the optlcal link unit of remote channel, and at
oUTFIY) Y ‘::{> the same time, the preceding X data are transferred.
':—{>‘ X 1 , Each time the master programmable controller
i <, :Z ‘ receives error mformatlon it elongates the present
Error information ® operation processing time (step O to step 0) by 5 ms
and at the same time, adds "*1” to the contents of
- V4 W / internal data register DAO4.

Master programmable Remote channel
controller (K3NCPUP2)

Fig. 3.2
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3.7 Setting Procedure of Intermittent Control Time

" Intermittent Intermittent Control Time
Control Time —
~__ 0 1 2 3 4 5 6 7
Switch Number 5ms 10 ms 15 ms 20 ms 25 msb 30 ms 35 ms 40 ms
1 _ OFF ON | OFF ON OFF ON | OFF | oON
2 ‘ OFF OFF ON ON OFF OFF | ON ON
3 . OFF | OFF OFF OFF ON ON ON ON

Table 3.1 Intermittent Control Time Setting

The intermittent control time can be set within the range of 5 and 40 ms according to.the above
Table 3.1. ‘

However, if the sequence operation processing time of K3NCPUP2 is 40 ms or longer, the setting of
intermittent control time is not required. ' '

Determination of intermittent control interval

Insert the program shown in Fig. 3.3 into the
location behind the initial program and set the
intermittent control time during test run. The
intermittent control time can be determined by
checking which coil of M1 to M8 is on by moni-
toring of PU or GPP. For instance, when M5 is

MO (Dummy)

| ko | DAO4

1]

IR

= | k2| DA04

=J K3 I DAO4 on, the intermittent control time required is 25 ms.
Therefore, set SW3 to the ON position.
=iK4 I DA04 After the setting, the program shown in Fig. 3.3 is not

required. Therefore, it is recommended to delete it.
After the setting of intermittent control time,
however, if error information is transferred from the
remote channel again, /1" is automatically added to

_ the contents of DAO4 (see Section 3.7), and as
a result, the intermittent control time is elongated
by 5 ms. If longer time is inconvenient, move SW7
to the OFF position. Then the set control time can
be fixed.

| k5 | DAO4

"

[<6 [DA04

| K7 [DA04

Fig. 3.3

DAQ3: Stores the states of switches 1 to 3 which have been converted into O to 7 as shown in Table
3.1.

DAO4: In the initial state, stores the contents of DAO3. During run, stores temporary values which
have been converted into 0 to 7 after comparison with the actual intermittent control time.
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3.8 Optical Link Interface

_ OUT _SWA

IN

o5
Internal : _ ,
processing SWB
circuit o
<tz

Fig. 3.4 Optical Link Unit Interface Cir

Internal
processing
circuit

cuit

Z_

Sws
=S
IN o

Fig. 3.5 Online — Data Communication

OUT SWA
Q @,
Internal b
processing SWB
circuit

IN ‘ /Rl*:_z——

Fig. 3.6 Online — Data Communication

" OUT  SWA
Internal
processing |
circuit

Fig. 3.7 Offline

The optical link interface circuit is shown in Fig.
3.4. Each state of interface is explained below.

( Data receiving - online )

" During data receiving in the online mode, SWA is

open and SWB is closed as shown in Fig. 3.5. Send
data from the exterior are input to the internal
processing circuit through the receiver (R), and at
the same time, sent from the driver (D) to the next
channel via SWB. '

(' Data sending - onlihe)

During data sending in the online mode, SWA s
closed and SWB is open as shown in Fig. 3.6. Send
data transferred from the internal processing
circuit are sent from the driver (D) to the next
channel via SWA.

In the offline mode, SWA is open and SWB is
closed as shown in Fig. 3.7. (The state is the same
as that of data receiving.) Send data from the
exterior are sent to the next channel via the
receiver (R), SWA and the driver (D). For the
offline mode, the internal processing circuit is
automatically stopped.
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3.9 Link Data Flow in Optical Link Loop

The flow of data is explained by use of the optical
data link system which consists of 3 local program-
mable controllers.

After the system is .started, the master programmable
controller (M) transfers link data to the local pro- -
grammable controllers (L1 - L2 - L3) in due order.

(1) Link data is tbransferred from M to L1 @

(2) Link data is transferred from L1 to M (2) - @

-

(3) Link data is transferred from M to L2 @ - @
(4) Link data is transferred from L2 to M O @

(6) Link data is transferred from M to L3 (1) >~ @)

-

(6) Link data is transferred from L3 to M @

As indicated by (1) to (6), data is transferred in order
of M»> Land L-> M.
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3.10 Concept of Channel Numbers in Optical Link Loop

Master channel ~As shown in Fig. 3.8, when the same channel
/ numbers exist inside a link loop (in this example,
there are two Number 2 channels), send data from
the master channel are sent to each channel, each
channel receives only the data which is required at its
own channel, and processing is continued.

The example of data sendmg from the slave channel

“Number 2 channel* “Number 2 channel” ~ to the master channel is shown in Fig. 3.9. In this
@ Fig. 3.8 instance, data are sent from Number 2 channel to the

master channel. In this case, however, since there are

Mastor channel ' two Number 2 channels, the send data of the first

' Number 2 channel (Number 2 channel-F) are merely
sent to the adjacent Number 2 channel (Number 2
channel-A) and are not transferred to the master
channel (because the switch across R and D of
~Number 2 channel-A is open). Therefore, when the
same channel numbers exist within a link loop, the
master channel receives data from the last channel
in relation to the master channel (in this example,
only the data of Number 2 channel-A are trans-
“Number 2 channei-A” “Number 2 channel-£* ferred to the master channel). Accordingly, since
Fig. 3.9 normal link da“}ta transfer cannot be performed,

o avoid setting the same channel numbers in the loop.

: Slave Channel to Be Re-set : RESET Switch
Automatic - : -

Reconnection Mode ONLINE- Re-setting of ONLINE- Master - Re-set
: OFFLINE switch | channel number | OFFLINE switch channel slave channel

All channel sutomatic .
reconnection mode , Not required

Re-setting of

’ .. channel number
Master channel is in b

automatic reconnection

mode. Slave channels to be , e Nuoi:ed E> Reset
re-set are not in automatic : . q
reconnection mode. : '
Offline [ >  Online (3

Master channel is not in o

automatic reconnection : N

mode. Slave channels are Reset |:> ot d
in automatic reconnection ' : , require

mode. *. Slave channels

are 01 to 32.

All channels are not in : o :
automatic reconnection ) Reset <] Reset’
mode. *1

*1: To reset the system- in the all channel automatic. reconnect/on mode, be sure to reset the slave channels and
then the master channel.

Table 3.2 Channel Number Re-setting Method and Syatem Resetting Méthod after Re-setting
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4. PROGRAMMING MERSEES

4. PROGRAMMING

4.1 Number of Link Points

Up to 2048 points are used for X (X0 to X7FF) and Y (YO to Y7FF), respectively, for data link.

These link points are divided in units of 16 points for a maximum of 32 channels.

4.2 Number of 1/0 Points

[Master channel]
A maximum of 55 |/O units can be loaded.

Number of 1/0 points = 2048 points—number of link points

[Local channel]

The number of 1/0 points is calculated by the following expression:

Number of 1/O points = [_* ] points -32 points — number of link points

- {Number of total link points
assigned to its own channel)
L (Number of exclusively used points of KJ71P3)
*K2CPU-S3, K2HCPU, K2NCPU: 512
K3NCPU: . - 2048

Note 1:  Since the KOJIP has a builtin link unit, its link points are 256

points.

[Remote channel]

KJ72P5: 512
- KOJ2P: 168

See Table 2.4 (Page 13) “List of Link Points"'.

1. When the K3NCPUP2 is not used for data link, be sure to write the following initial
program at the beginning of program. [f the initial program is not written, error (AQ7)

will occur.
MO ‘
0 r4a cJ
(Dummy) .
X7FO X7FF X00 XOF
34 P 4 G0
Ny —— )

Be sure to use numbers which are higher than /O address numbers used
-~ for its own channel. ' ’ '

30
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4.3 Preparing Procedure of Initial Program for Master Channel (K3NCPUP2)

4.3.1 Preparation of initial program

The master channel (K3NCPUP2) always requires an initial program at the beginning of program.
Since the initial program differs between the remote I/O channel and local channel, prepare the

program taking care of the following points:

Format of initial program
Mn (Dummy)

/{/ cJ Kn i n: The last step number of initial
! - » program + 1

XbF | [ Xc0 F ‘ _
)1('3{0 } E ch{ : Xdl F101 | Block M: X/Y link range of master
1 YeO Yfr 1! \ﬂo YhF channel
i E
| [ 1

| |
— » - Block L: X/Y link range of slave
- - - ~ channel ‘
- — - “S ‘‘‘‘‘‘‘ 1 S ' ‘

—r

>——| I— Control program

Restrictions on format of .initial program
1) Be'sure to specify the link 1/0 range with a multiple of 16 points.
2) a0 <e0, bF SfF, CO < g0 and dF < gF should be satisfied.

3) The 1/O addresses between M blocks (e.g. between F101 and F102) should always satisfy
F101 <F102.......<F132.

4) Be sure to specify the local and remote channels in serial numbers in order of OUT F101 to
OUT F132.
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DK

4.3.2 Preparing procedures and comparison of initial programs for local and remote channels

Condition: For comparison, explanation is made on the assumption that there is one slave channel.

For Local Channel For Remote Channel
45|60 20[ 3040750 |60 20(%|40[50]60
BERE slsfss]s slsfseqsys
c
o 4F|5F|5F oF | 3F |4F |5F [6F IF | 3F | 4F|5F |6F
8
] X X XXYYYY
£ “Touln[a]n]olw]n KoJ1P " ] 0] [w[ao[a0]Co[OoTED ]
§ crul s [ ]o s ] x| ayy '?:z'ixssssssx 0|y
£ “Noel |03 ae e f J 5 |77 |8F|9F |aF|BF|CF{DF|EF] } f
g i " & ) &)
> KJ71P3
(7}
K3NCPU(P2) K12BN
Eguggg Base for remote{i:ggz
K2CPU-S3 Ki86E
Mr Mm Mm Mm
0 01 04 culkss o-H—
£
© X70 X8F X70 X8F X70 X8F X100 X1IF X720 XAF X0 X3F XI0 XGF X0 XiF
£
g| HHHH Ew) A o) s4H F) st )
o )
- Y% YAF YR YAF Y% YAF Y120 Y13F Y80 YEF Y& YIF Y30 YAF Y00 YiF
E| HHHH P 7HHH 71H
E
13¢— 13¢— 13¢— 13¢—
1/O used for master channel: | 1/0O used for master channel: | /O used for master channel: | 1/O used for master channel:
» | 112 points (00 ~ 6F) 112 points (00 ~ 6F) 112 points (00 ~ 6F) 112 points (00 ~ 6F)
€ | Local channel CPU: Local channel CPU: KOJ1P Local channel CPU: KJ72P5 | Local channel CPU: KOJ1P
.2 | K2NCPU, K2HCPU, Number of X link points: Number of X link points: Number of X link points:
£ | K2NCPU-83, K3NCPU(P2) 32 points 64 points 32 points .
g Number of X link points: Number of Y link points: Number of Y link points: Number of Y link points:
6 | 32points 32 points 64 points 32 points (24 points actual-
© | Number of Y link points: ly)
32 points
Link 1/O address numbers | When the KOJ1P is used for | When the KJ72P5 is used for | When the KOJ1P is used for
are higher than the last 1/O | the local channel, the link | the remote channel, assign | the remote channel, assign
address number used for its | address of local channel | the 1/O addresses of master | the 1/O addresses of master
own channel on the master | always begins at 100, channel side following the | channel side following the
channel side, I/O addresses of master | I/0 addresses of master
e | Since 00 ~ 6F are used in channel, channel,
O | this example, the link /O Assign the |/O address of | Be sure to assign the 1/0
4 | address of master channel remote channel side to the | addresses of remote channel
c | begins at 70. slot next to the KJ72P5 and | side, beginning with 00, for
8 | The address numbers of local thereafter, beginning with | both the used 1/O points.
2 | channel are higher than the .. X
.ﬁ address number of KJ71P3. Load the input card first and
In this example, the address then load the output card.
begins at 70.
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4.3.3 Initial program example for remote channel

For Remote channel initical Program Example
X 1020 {30 {40 [50 160 20030 }40 {5060
by RR R AR AR IR AR AEREREEN
£ o {or| R | 2F | aF | e 5E [6F il |5 lsr
:o_-, (Master channel) {Master channel) (Master channel)
S
)
= X XYYXYYY X XX XYYYY l X X X XYY VYY
g « | 70]80| 90| a0]mo|coloofeo Kk |70 {80 {%0]a0(B0|cojoo]eo X Y _|e0]ce[oo]eo] oo ol reg
o J ) J
£ Zls{slop]syo] e i) 70 0 ,éssxsﬁsss
[ ’ 5
< S | 7F|8F|9F|AFIBF|CF{OF [EF] 77| 8FfoF (A: BF|CF} [:]F EF, l § § 5 {arlcrlorler| Feloreler
%. {Remote channel 1) emote channel 1) 8F Al (Remote channel 2)
K128N
E:SS: mgg: {Remote channel 1) Base f K158N
Base for remote KUEBN Base for remote K 18BN ase for remote K18BN
KIBE K18E K18BE
Mm
Mn Mm X70 X8F YO0 XIF
- O
E H
<]
-] X7 XBF X0 X4 X70 XAF X00 X3F Y0 YAF YOO YIF
= HHHH @
& e | HHHH - a
g Ml YB0 YEF Y& YIF
- - HH L XB0 XEF YO X3F I
YFO Y12F:Y4) Y7}F—
1/0 used for master 1/O used for master 1/O used for master channel: 112 points (00 ~ 6F)
channel: 112 points (00 ~ channel: 48 points (00 ~ Remote channel CPU: KOJ1P, KJ72P5
£ | 6F) 2F) Number of X link points: 96 points
© | Remote channel CPU: Remote channel CPU: Number of Y link points: 96 points (88 points actually
| KJ72P5 KJ72P5 because KOJ1P has 24 points)
B | Number of X link points: Number of X link points:
S | 48points 64 points )
o | Number of Y link points: Number of Y link points:
80 points 64 points
In regards to the loading of When there are empty slots In the case of combined system which uses the KOJ1P and
I/O cards into ;he remote in the base of master KJ72P5 for the remote channels, the addresses of initial
channel, the input card channel, it is possible to program of KOJ1P are always assigned, beginning with
should be foaded first and assign the link 1/0 X00 and YQO0. Therefore, caution should be exercised.
then the output card, in addresses, beginning with
e | principle. When the input the start address (30 in the
© | cards and output cards are above example) of empty
‘> | mixed as shown above, slots. However, it is re-
2 | however, specify the first commended to assign the
© input card address to the address, beginning with the
a | last input card address and address after the last
li‘, then specify the the first address of empty slots.
output card address to the This allows the addition of
last output card address 1/0 cards for the empty
in the initial program. The slots in the future without
input/output overlappirg changing the initial
portion uses extra link 1/ program.
points.

33




4. PROGRAMMING

4.3.4 Example of remote 1/O and local programmable controller combination

Example of Remote 1/0 and Local Programmable Controller Combination
20{30]4 (5060
c §
H slsts s
5 9F|3F | 4F | 5F | 6F
‘=' {Master channel)
=)
;'E
8 »lXXXXYYYY ll l
£ K {70] 80 [s0]A0|Bojco|ooiEo X KoJtP Y 00 110} 20 f30 |40 | 50} 80- j
J Ul
£ 2oyl ofe]ste]s o a ksl fo s [ ]o (5
) +5- 47| o 9% | aF|BF|cF|DF]EF | ! oF | 17 |2F |sF e | 5F | 76|
{Remote channel 1} 1 k)
emote chan LK\J71P3
K12BN (Local channel 2) (Local channel 3} (Remote channel 4)
Base for remote K158N
K18BN
K18BE
Mn
# {ckxaz H
X70 XAF X00 X3F
b ——— @ Remote channel 1 (KJ72P5)
YBO YEF Y40 Y7F
= —{——
g’ YFO X10F X100 X11F Local ch 2 (KOJ1P)
g F F10! ocal channe
s Y110Y12FY120Y1':ﬂ N\
.g X130 X14F X80 X9F
£ I @ | Local channel 3 (K2NCPU)
- Y150 Y16F YAO YBF
X170 X18F X00 X1F
- @ } Remote channel 4 (KOJ1P)
Y190 Y1AF Y00 Y1F
1/0O used for master channel: 112 points (00 ~ 6F)
@ Remote channel 1 (KJ72P5) X = 64 points, Y = 64 points
5 Local channel 2 (KOJ1P) X = 32 points, Y = 32 points
% Local channel 3 (K2NCPU + KJ71P3) X = 32 points, Y = 32 points
g Remote channel 4 (KOJ1P) X = 32 points, Y = 32 points (24 points actually)
Q
Cautions for initial program of master channel when the link system is a combination of remote 1/O system and local
system,
® |n regards to the assignment of link on master channel side of initial program, the link range is assigned consecutive-
c ly, beginning with the address next to the 1/O address used for the master channel. In the above example, the
K] number of total link points is 320 and the 1/O addresses used for the master channel are 00 ~ 6F. Therefore, link
k- addresses are X70 ~ Y 1F,
§ o When the KJ71P3 is used for the local channel, the link address begins with the address after the 1/O address of
Q- KJ71P3. In the above example, the link address of local channel 3 begins with X/Y 80.
w e When the KOJ1P is used, the link address on remote channel side begins with X/Y 100 and the link addresses on the
local channel side are X/Y100 ~ 1FF.
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4.4 Data Link Method in Local Programmable Controller System

Not only |/O data link between the master and local channels but also the link method of data
registers in the local programmable controller system are descrlbed

4.4.1 Specifications of special data registers (D), speclal temporary memories (M) and special
functions (F) in optical data link system

Maste~ procrammable controller (K3NCPUP2)]

Special Data
Register Number

Function

Special Function

- DA06 Afea for storing error channel number of data link system, Number ‘1 to 10 channels
DAO07 Area for storing error channel number of ci‘:lata link system, Number 11 to 20 channels
DAOS8 Area for storing error channgl number of ciiat‘a link sYstem, Number 21 to 30 channels
DAO9 Area for storing error channel number of%data link system, NUmber 31, 32 channels

v DA20 Area for storing sending/réceiving destinétion channel nUm ber of data register link
~ Area for storing the head number of send/recelve data register of data reglster link
DA21
(DO to 95)
Area for storing the quantity number of send/recelve data register of data reglster link
DA22
(DO to 95)
Special Temporary Memory, Function -

MA18 Turned on during write (BUSY) in data register link
MA19 ‘Turned on during read (BUSY) in data register link
“F140 M channel write signal of M (@aster) - L (local) send data
F142 Data send request for M (masier) - L (local)

F144

M channel read signal of data s,e!nt from L (local) to M {master)

Local programraable controller (K3NCPU)J

Special Temporary Memory,
Special Function

Function

MA20 - Turned on and then off when the initial plfogram of M (master) has been received.
MA21 Turned on when dafta fink is normél.
F141 Signal indicating that L channel has completed receiving
of M (master) = L (Iocal) send data
F143 Signal mdlcatmg that L channel has completed sending of data to M channel

at M {master) > L (|ocal) send request.
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Local prograr-r;nable controller
(K2N, K2H, K2CPU-S3, KOJ1P)

Special Temporary Memory,

Special Function Function
- M250 : Turned on and then off when the initial program yiof M (mastér) has beeh receivéd.
M251 | Taned on when data link is normal.
E121 Signal indicating that L channel has completed receiving

of M (master) > L (local) send data

Signal mdlcatmg that L channel has completed sendmg of data to M channel

F123 at M (master) = L (local) send request.

4.4.2 Data registers for storing error number (DA06 to DA09)

16 1;3 14 13 12 ’11' 10 9 8 7 6. 5 4 3 2 1.
DAO06 0 0 0 0 0‘ 0 |B10|B9 B8 |B7 | B6 B5 | B4 ‘BS B2 | B1
DA07 | 0 0 0.0 0 | 0 [B20(B19 |B18 |B17 |B16 §B15 B14 |B13 |B12|B11
DAOé 0 0 o 0 0 0 | B30 {B29 {B28 |B27 {B26 | B25 |B24 |B28 B22’ B21
DAO09 » 0 0 0 0 0 0 04}0 0.- 0 0]o0 0 0 I‘332 B31

® B1 to B32 correspond to machine numbers 1 to 32. Only the bit of machine number, of which
error has been detected, turns to ‘1", However, moving the RUN/STOP switch to the STOP
position is not regarded as error. In the case of reset, reset is regarded as error.

® [f the power of remote /O channel or local channel has turned off or the optical fiber cable has
been broken, all of the used channel numbers are stored in the data reglsters Therefore, caution
should be exercised.

=-EXAMPLE -=---s=cscsosmascaoancacs B LRt O O LT LR LU EPE DR SP RO DR PEL LT LR PPPLPE

For example, assume that a total of 7 units, machine numbers 1 to 7, are linked and error
has occurred in all the channels. In this case, B1 to B7 of data register DAQ6 all turn to *‘1”.

DAOG'00'0000’000'11‘11.111

Preecceccccnsnrocasnanccanny

3
64 32 16 8 4 2 1 E
J

------------------------------------------------------------------------------------------------
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4.4.3 Programming instructions

If communication is interrupted in the optical data link system,

| Master channel | Data, which has been received last, are retained.

l Remote /O channel ] All outputs are turned off.

L Local channel j Depending on circumstances, received data are retained or cleared.

As indicated above, the results depend on channels. For the sake of fail safe, therefore, it is recommended
to set an interlock condition in the program, :

Master Channel Local Channel Number 1 (K0J1P) |Local Channel Number 2 (K3NCPU)
, ,JI"’—“—“‘“ ; . - x120 N X140
la | b T VR L
[ : - Initial program T .
Déxslinkstar(_s:gnal N B M250 M251 MA20 MA21
> e - fr S g
: M10 —t
g e O — K1
£ oo T S 1 L
4 ‘ ‘ |
= ‘—‘X‘Iﬁfgo H @ 1 Control program by link data ! Control program by link data |
- Wi [ sw2 ’ ,
_:_g -] S s N I I S N SO _l ______
= T S -MCK1 ) : .
B —— |
I " Control probram by link data i : ‘
]
- ———{MerKi}
Data tink start
[ogus o= ] Y1D0 ON - X140 ON
H‘i'f_______? sw3 I Y120 ON X120 ON ’ !
) Y100 ON p
2 Y100 ON
£ vl
b -
5 loggee R ofsw
g Number 1 Number 2
= machine machine
Ed 3
g- . normal: X100 ON X190 ON
Data link l ;
abnormal | X100 OFF X190 OFF
L MIOON. : .
Disconnected operation| SW1 ON SW2 ON
MCK1 : e
During data link, output is provided When link is normal, X120 (Y120 of When link is normal, X140 (Y1D0 of
to Number 1 machine by Y120 and ~master channel) is turned on, which master channé!) is turned on, which
to Number 2 machine by Y1D and turns on Y100, When Y100 is turned turns on Y100. When Y 100 is turned
each local channel returns normal on, X100 in the master channel is on, X190 in the master channel is
-signal- by Y100 if it receives normal- turned on, which allows the checking turned on, which allows the checking |
ly. In the master channel, receipt of . that the link system between both that the link system between both
normal signal. activates MC to allow channels is normal.’ ; channels is normal. )
= |' control program processing by link During normal link, M250 and M251 ‘During normal link, MA20 and MA21
© | data. However, when the RUN/STOP are off, Therefore, check off of both are off. Therefore, check off of both
‘e | switch of local channel is moved to coils and process the control program .{ coils and process the contro! program
2| STOP position, the return signal from by link data. (See Section 4.4.1.) by link data.. {See Section 4.4.1.)
® | local channel is turned off; resulting . ) o .
Q.| indisconnected state. If disconnecte |
X | operation is performed in this state, !
W turning on SW1 and SW2 permits
control program processing by link
data continuously if the content of
DAO6 is 0 (no error in local system
transmission system). To process the
control program by link data of
master channel although there is an
error channel, turn on SW3. (See
Section 4.4.2.)
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4.4:.4 Programming method of data sending from master to local side -

(1) Master (M) side program

MA19: Nonconductive during data receiving

MA18: Nonconductive during data sending
Mm: Any desired number of MO to 999

a: Channel number

b: Head register number

¢: Number of régisters (max. 24 points)

Sending :
start signal MA19 MA18 F144
t—A SET__ Mm
Mm
! 1 T
0-—,——'r MOV Ka | DA20
MOV Kb | DA21
41 MOV Ke DA22
*1
—(F1a0}—— ¢
RST Mm ]

Preparation for.sending data

) M to L sending data write instruction

Fig. 4.1 Master Side Program

(2) Local (L) side program

Note1:

—— ik

*(F141) ¥(MA20) *(MA21)

F121 M250 WM251

*(F141)

Read instruction of data sent from M

SETF121

Processing of read|

data

*(F141)

(Be sure to set contacts F121 and F141
though they have no meaning in regards

to processing.)

———& Data move to other

RST F121

Fig. 4.2 Local Side Program

Read completed

As a matter of course, it is required to set data, which is desired to be seht, at Db to

(Db +c — 1) in advance. (*1)

The maximum number of data registers for data sending is 24. Therefore, K¢ should not-
be more than 24. Also, since the data registers are up to D95, set the range at (b +c — 1)

< 95. (This also applies to the case where the K3NCPU is used as a slave channel.)

On both master and local sides, set the programs in Fig. 4.1 and Fig. 4.2 immediately

before the END instruction which is located after the program. ‘

Send the data of D96 to D999 after transferring them to DO to D95,
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:»---Example ---------------- sescescscnae ceerescscccncnrenccase R Ly

Program .example for sendmg D10 to D20 from master channel to local channel (Number 3

channel) -~ -~
{ Master rhdnnvl side proqrari:'
"~ 'sending
start srgnal MA19 MA18 F144
i+ 1, s /n ) SET Mm
Mm : - ; In DA20, set the channel num-
1z MOV K3 DA20 ——1% ber of destination. Specify local . -

channel 3.

- | In DA21, set the head num-
MOV K10 DA21 + ber of data register to which
data are sent, D10.

| In" DA22, set the number of
MOV K11 DA22 data registers- to which data
' are sent, 11 (D10 ~ D20).

Master —> local channel send

gl
Ry
S
(=) .

r\/ data write instruction
RST Mm Send data read instruction
[Local channpl sude program
F141)(MA20)(MA21)
F121 M250 M251
_“‘H /H, /Jr'r SET F141/121

Mov | D10 D30

Since the contents of D10 ~
'| D20 of master channel are sent
1 | D31 2| 10 D10 ~ D20, it is required to
move the contents to other data
[ registers in the local channel. In’
I this example, the contents of
?\ D10 ~ D20 are moved to D30 ~
D40.

Mov | D

VERpp——— R B

Mov D20 D40

RST F141/121 + . Read completion

r-...------..—---.-.---.---.---.-.-.-----......-..-.--....-.-.----...--.---.-.-.--------------.---.-o-u.---.-

LA AL E R R E R E R RS R EEE R R R R R A A R N P L I T s
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4.4.5 Programming method of data sending from local to master side

Data sending from the local to the master side is executed in response to the data sending request
"~ from the master side. To freely send data from the local to the master side is not possible.

(1) Master (M) side program

(2) Local (L) side program
L data write instruction

Notel:

*F143)
F123

M250

3t

M251

Dat t
et F144 MA19  MA18
— ——3F—3F—— SET Mm
Mm 7
—— | MOV | Ka | DA20 |—e¢
MOV | Kb | DA21
MOV | . Kc | DA22
—{(F142 b
RST Mm
M'’s read instruction
F144 _ :
$ I F SET F144
Processing of read data *9
RST F144 —¢

Fig. 4.3 Master Side Program

*MA20) *(MA21)

SET

*(F143)
F123

RST

*(F143)
F123

Fig. 4.4 Local Side Program

Request is given to send data of register

“c” from Db to channel “a”.

(¢’ is a maximum of 24 points.)

Sending request instruction from M

Data read instruction from L (Be sure
to set contact F144 though it has no
meaning in regards to processing.)

Data move, etc.

Read completed

Data write instruction in response to.
request from M

Write completed-
(Set SET F123 (F143) and RST F123
(F143) as format as shown at left.)

The maximum number of data registers for data sending is 24. Therefore, Kc should not

be more than 24. Also, since the data registers are up to D95, set the range at (b +c —.1)
< 95. (This also applies to the case where the K3NCPU is used as a slave channel.)

2: In regards to the programs shown in Fig. 4.3 and Fig. 4.4, insert the master side program
in front of the OUT F100 instruction and the local side program in front of the END.

instruction.
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-.-Exarnple ----- S . S i g g ;--;---.--‘.---.‘-.---;f---‘--f;-‘-;--

Program example for sending D50 to D55 from local channel (Number 3 channel) to master

channel
LMaster channel side program l
Data 14 . )
request start Mﬁ\)g MKA']S ' ‘ ‘| In DA20, set the local channel °
+—il H——H |_SET Mm <+ number of data request destina-
B : ’ ‘ tion, Specﬁy local channel 3.
M In DA21, set the head numb
! | , set: ead number
_I[ Mov K3 DA20 of requested data, D50.
: 1 DA22, set the number of
MOV K50 DA21 : requested data registers, 6 (D50
; to D55).
mMov | ke | DA22 1
F142 ‘1
\\g/r ;
"RST Mm ™~
F144 3 ‘
] 1|L . SET F144 Specified data register read in-
| struction from. local channel
mov | pso | peo $) |
Since the contents of D50 to
: - | D55 of local channel are sent to
' D50 to D55, it is required to
—-! MOV l D51 I D61 l_—‘ A move the contents to -other data
! | | registers. in the master channel.
| In this example, the contents of
| | D50 to D55 are moved to D60
. X to D65. '
mov | oss | Des )
|
i
| RSTF144 ;

: [Local channel side program |

(F143)(MA20) (MA21)

i o Mo e
1
I SET "gq23
(F143)
RST r123 [

AR AL E A X AR ERE R LR R X R R R R R R L T T Y P R R R Y R R R R L RN RN LA AR RS ]
o L L L L L T T R N L R Y L L L

L L R R L L R L T R R R R R LT LT R P P R L
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4.4.6 Repeated continuous data sending method between master and local sides

This example shows a program which is used to alternately, repeatedly, and continuously execute
the data sending (write) from the master to the local side and the data sending (read) from the
master to the local side. :

MO
.y :
¥ — _PLS w1
MO , DO0=0 at initiation.
<>——,H'-—— = | K2 | DO MOV| KO | DO D0=0 when D0=2.
M1
1 —
MA19 MA18 F144
Y s M2
< { + K1 DO ““1"" is added to DO upon completion of read/write.
|
MO . N
'¥—ﬂz’g——' = KO DO p——Write command {Command in Note of Fig. 4.1)
MO
¢—J3f—— = | KI | DO ——Read command (Command in Note of Fig. 4.3)

Fig. 4.5 Repeated Continuous Communication Program

MO is a dummy contact, which sets DO at DO = 0 at the time of initiation and DO = 2, adds “’1"* to
DO upon the completion of read and write, and gives a wrlte request at the time of DO=0 and a
read request at the time of DO = 1. '

Note: Be sure to insert the program shown in Fig. 4.5 in front of the program shown in Fig.
4.1 (page 38).

4.4.7 Application example' of data sending between master and local sides

Data sending from the master to the local side and from the local to the master side is made by
specifying the range (maximum 24 points) among 96 points of the data registers DO to 95. (See
Section 4.4.4 and Section 4.4.5.)

The master programmable controller has data registers DO to 999 (1000 points). Therefore, when
the data within the range of D96 to 999 are sent to the local side, transfer the data in blocks into
the sending range of DO to 95 by using the data block transfer instruction. (QUT F158) before the
sending data write instruction (OUT F140) marked with *1 in Fig. 4.6. ‘

When data sending is made from the local to the master side, transfer the data within the receiving
range of DO to 95 in blocks into D96 to 999 by using the data block transfer’ mstructlon (OUT
F 158) next to the data read instruction marked with *2 in Fig. 4.9.

In case data is intended to be sent from the master channel ‘'to remote or disconnected channel, or
to be received by the master channel from the aforementioned channel, by mistake, the state of
sending or receiving completion is forcedly constituted (MA18 or MA19 is off), the received data all
turn to 0", and continuous ’communic"atj-onis made repeatedly. '

| ——

o
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4.4.8 Application circuit example

MO
-

PLS M1

" DO=0 at initiation.

D0=0 when D0=4.

L
MO ,
—— K4 | DO MOV | KO | DO
M1
1
—
MA19 MA18 F144
———Af— PLS M2
M2 .
i ~A
I+ il
MO
—f— K1 | DO - @——4
MO :
J»——/Hi-———' K2 | DO - @——4
Mo
—F— K3 | DO 5
MO '
— Ko | DO @__‘
M3
I
+— MOV | K1 | D1
MOV | K10| D2
MOV | K5 | D3
MOV [K1300| D4
MOV [K1010 D5
MOV | K5 | D6

(Continued)

1" is'added to DO upon completion of read/write.

p Number 1 channe! write command

p Number 1 channel read command
Number 2 channel write command

b Number 2 channel read command

’ De:signation of data registérs written into
number 1 channel (D10 to D14)

Deéi‘gnation‘ of contents written into number
1 channel (D300 to D304) '

Fig. 4.6 Program Example of Continuous Data Communication with 2 Channels
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M5

|

Y
MOV | K1 D1 ]
— Designation of data registers read from
MOV .| K20 D2 number 1 channel (D20 to D24)
MOV K5 D3 J
MOV | K1020| D7 A
- C_ohtents of data registers read from
MOV |K1310| D8 { number 1 channel are saved (D310 to D314)
MoV K5 D9
MOV K2 D1
Designaﬁon of data registers written into
MOV K30 D2 . number 2 channel (D30 to D34)
MOV | k5 | D3
MOV | K1320| D4 )
| Designation of contents written into
MOV | K1030| D5 number 2 channel (D320 to D324)
K5 D6

MOV

Y ,
(Continued)

Fig. 4.6 Program Example of Continuous Data Cqmmunication with 2 Channels (Continued) .
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Designation of data registers read from

number 2 channel

[

e Contents of data registers read from number
2 channel are saved (D320 to D324)

Designation of channel number, head register

"number, and the number of registers

> Sending data preparation

Sending data write instruction

Y
.v e ,
+— | MOV | K2 | D1
MOV | K40 | D2
Mov | K5 | D3
MOV | K1040| D7
MOV | K1330| D8
MOV | K5 | D9
M3 MA19 MA18 ,
b b seTw
M5 :
i
M7
1
4 - : MOV | D1 | DA20
MOV | D2 | DA21
MOV | D3 |DA22
MOV | D4 |DA10
MOV | D5 |DA11
MOV | D6 | DA12
I
RST M7
b

I (Continued)

Fig. 4.6 Program Example of Continuous Data Communication with 2 Channels (Continued)
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M4 F144 MA19 MA18
H HW—H—  SET M8 —I

M8 _
I F o MOV | D1 |[DA20 }— -

Designation of channel number, head register

? MOV | D2 | DA21 —®  humber, and the number of - registers

¢——— MOV | D3 |DA22 |—e

® @ ¢ Data sending request instruction
ﬁ[L RST M8 I——‘ Data read instruction

F144 _ - |
—} ’ {  sETFu4a |9

¢———— MOV | D7 |DA10|—#
¢ wvov| ps [pAr1}—e

o~ Received data is saved.
. . $——MoV| D9 |DAI2{—%
RST F144 Read completed.

Fig. 4.6 Program Example of Continuous Data Communication with 2 Channels (Continued)

(1) MO is a dummy contact, which sets DO at D = 0 at the time of initiation and DO = 4,
(2) ““1” is added to DO upon the completion of read and write. '
(3) When DO is “'0’", M3 turns on. The contents of D300 to D304 are stored into D10 to D14 by
the data block transfer instruction (OUT F158). The contents of D10 to D15 are sent to
. channel number 1.
(4) When DO is ““1"", M4 turns on. Thns gives request to send the contents of D20 to D24 to channel

number 1. The recelved contents of D20 to D25 are stored into D310 to D314 by the data

block transfer instruction (OUT F158).
(5) When DO is 2", M5 turns on. The contents of D320 to D324 are stored into D30 to D34 by
the data block transfer instruction (OUT F158). The cortents of D30 to D34 are sent to
_ channel number 2, o o
(6) When DO is /3", M6 turns on. This gives request to send the contents of D40 to D44 to channel
number 2. The received contents of D20 to D25 are stored into D330 to D334 by the data
block transfer instruction (OUT F158).

g
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4.5 Process Time
45.1 Transmission delay time

The maximum transmission delay time in each sending and receiving is as shown in Table 4.1.

Type of Ser'lding/Recei'ving‘ Transmission Delay Tirhe
o Y data from master channel 1 cycle of KNCPUP2 + transmission process time
Remote channel : — : =
X data to master channel - 3cycles of K3NCPUP2
Y data from master channel 1 cycles of K3NCPUP2 + 1 cycle of KCPU
" X data to master channel | 3 cycles of K3NCPUP2 + 1 cycle of KCPU
~ Local channel ~ ' : — v —— : - —
D data from master channel 2 cycles of KSNCPUP2 + 2 cycles of KCPU
" D data to master channel 3 cyéles of K3NCPUP2 + 2 cycles of K»CPU‘

Table 4.1 Maximum Transmission Delay Time

NOTE
t. 1cycle in Table 4.1 means 1 scan time (from step O to step 0 of the next cycle).
2. Transmission process time means the time required until the sending and receiving of X/Y data to and

from all channels are completed, and is ot}ta‘ined by the following expression: ,
. total of link points ,
POt 4 (0.8x n) [ms]

500 n: channel No.

Transmission process time =

3. Transmission delay time does not include the delay time of input/output unit.
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45.2 X/Y data flow in remote channels

Master channel (K3NCPUP2) Remote channels
K3NCPU Optical data link card ‘ #1 #2 -+ #32
0
. ]:Ichz%gg ]
> Y data ;
/ :
(&)
OU:I'bF X/IY data commu?ication " Data transfer t
100 Y32 S
0 1 X1024/Y1024=5ms Wﬂ £
X32 L =,
: >le
~ 2% change c |+
> < WW2 MWW - Sio
g < 3] ' ' 215
e2e z ElS
E"‘é b 'W‘AQ WWww § R
£ () Y >
g e - 5 > (reved] |
= .wv%nwww#wwww |
L WM S AW -
OUTF >
o 100 < v
]: —— WM -
2 ‘ l
— T MWWEW
OUTF : c
100 < - X data _g
I - L
I g
OUTF100 &
X =
arrives

Fig. 4.7 X/Y Data Flow in Remote Channels
(In case of a total of 32 channels linked with 32 X points and 32'Y points)

X/Y data flow as shown by the thick lines in Fig. 4.7.

(1) Process time

The operation of 0 step to OUT F100 is repeated. After this OUT F100, the K3NCPUP2 makes

data communication with the optical data link card 2, and thereafter, gives the optical data link

card a sending/receiving command to/from the remote channels; and at the same time, executes

the operation of 0 stepto OUT F100 again. Therefore, the process time is longer by the data
communication time with the optical data link card (approximately 5 ms when X/Y points are

2048).

(2) Transmission delay tirhe

The output of K3NCPUP2 is sent to the remote channels after the next OUT F100. If this
output changes in the vicinity of step number 0, the sending delay time to channel number 32 is
(1 cycle of KBNCPUP2 + 34 ms).

This 34 ms is the value obtained by the addition of the data communication time between .
K3NCPUP2 and optical data link card and the sending time to channels number 1 to 32 when
the number of X/Y link points is 2048. Reversely, if the output changes after the sending/
receiving of input signal of remote channel (channel number 1), the transmission delay time is 3
cycles of K3NCPUP2. '
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45.3 X/Y data flow in local channel

Master channel (K3NCPUP2) . Local channel
K3NCPU Optical data link card ) - KJ71P3 K2CPU-S3

0 ToT : ‘ 0
hange oUTY] -
\F ' .change
: Y data ]: s
Y|
) . olo
OUTE X/Y data communication a <:— END E E;
0100<, o : =) N : o =15
T X1024/Y1024=5ms ; -
— T WWWAX §N [ | I x32/v32=3.5ms ;;g
o , , |
— W 2 [E WA ! L | sz
N~ £ K N % v
= sl = q—%
>l EjioY;
] glep
- g s ‘ — 1, END+ =S
OUTE 1. -~ sl < > RV
0100 é LZ) - . ‘ 0
T WY 219 (e
- WWW = |6 M——1r L
N 2 N
Q
>
) ‘ ‘ ‘
£ X data , END--
OUTF :
100
oT

Fig. 4.8 X/Y Data Flow in Local Channel

X/Y data flow as shown by the thick lines in Fig. 4.8.

(1) Process time

The operation of 0O step to OUT F100 is repeated in the master channel. After this OUT F100,
the KBNCPUP2 makes data transfer with the optical data link card, and thereafter, gives the
optical data link card a sending/receiving command to/froﬁn the local channel, and at the same
time, executes the operation of 0 step to OUT F100 again. (Sending/receiving and sequence
operation are made parallelly.) Therefore, the process time is longer by the data communication
time with the optical data link card (approximately 5 ms when X/Y points are 2048). »

The operation of 0 step to END is also repeated in the local channel. After this END instruction,
the K2CPU-S3 executes data communication with the KJ71P3. The required data com-
munication time is approximately 3.5 ms when X/Y points are 64. Therefore, the process time
is longer by 3.5 ms. ' ' 1

(2) Transmission delay time

The output of master cha:.nel is sent to local channel after the next OUT F100. After END, the
local channel is replaced by the image memory which is used by the programmable controller.
Therefore, if the output of master channel changes in the 2vicinity of program step number 0,
the transmission delay time is (1 cycle of KINCPUP2 + 1 cycle of K2CPU-S3). Reversely, if the
output of local channel changes in the vicinity of program step number 0, the transmission
delay time is (3 cycles of K3NCPUP2 + 1 cycle of K2CPU-S3).
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4.5.4 D data flow at the time of data register write '

' Master channel (KSNCPUP2) Local channe!
K3NCPU Optical data link card  KJ71P3 K2CPU-S3
0 0 -
. I ‘ ‘ » ‘ : Na
1Y
Data register communication | D data . ‘
! D24=1ms | / END L .
ouT : ;
Ou_fmo e MA18'ON Y 0—= 1
“F100 X/Y data commumcatlon ‘ | ‘é ©
L, 8
T Y32+D24=1 ©
0 X1024/Y 1024=5ms W e e . T B
X32=0.2ms [ o (Y
-~ — END 25 &
» g X/Y data communication cRERE
11 : 1 < 2 >
out X/Y data communication < ’ s le [
F100 g al o Il atio X32/Y32=3.5ms 85l &5 >
< > | F121=0N 0 B ciTRlH
. _ > -g, gleci¥m
0 - : —_—MWWWW—— £5 g%‘gw
- fg )
— | 3ES5(ch
Data register EE %_9 Y
ey ~_,communication SET] IFolasl™
- < [D24=11ms] | Fizn 15§
ouT X/Y data communication : X/Y d LEND|S g
F100 L < 1 H > , : ata communication o &
o0~ R
q —_— MWW T - SE
-— WA Y Completion
LSS signal
0FU11(')OI ~ MA18=OFF
XY dalta commumcanon
—_— W

Fig. 4.9 D Data Flow at the Time of Data Register Write

D data flows as shown by the thick line in Fig. 4.9.

Process time is longer by approximately 1 ms in the master channel when the data reglsters are the
maximum simultaneous 24 points (DA22 = 24). In the local channel, the process time is longer by
approximately 11 ms. The transmission delay time in response to the write request from the master
channel to the local channel is (1 cycle of K3NCPUP2 + 2 cycles of K2CPU- S3). The MA18 ““on”’
time durmg sending is (2 cycles of K3NCPUP2 + 2 cycles of K2CPU- 83) :

TN
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- 45.5 D data flow at the time of data register read

Master channel (K3NCPUP2) ‘ Local channel
K3NCPU. . Optical data link card KJ71P3 K2CPU—S3
DA20 ~ A22 communication |R o 3 o 0
cIJT [ 0.125ms | equest signal 1 T
F14a2 | T v re - L
ouT T 1 ! :
F100 - XY dlata communication _
" T Y32+D3=0.3ms .
0 X1024/Y1024 = 5m v "
soame X32=0.2ms | |Rest END
- WWWW X '

Yl data cOrlnmUn ication

<L)(32/Y32=3.5ms

C
o
R
5
Q
5
) [$]
o =
3|3
o I
:[ F123=0N Soels
OuT X/Y d aication 0 - =4 Y Y
F100 < / lata commu.vication : ‘ E 8|5
3 219
0 X10’24/Y1024=5ms: AV o| 2|
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Data register 5 £l©°
]: +————MWWW—1—  communication T ‘ 3 T8
| ESE e e
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F10 < ) . \ o £lo
: , : : o
. > [} 1=
0 -[ ——t— MWW L 0 < 8 &
) =S| P4
— | I
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; 2|5
OF%OI MA19=0FF D data £|g
F144=0N| | I El S
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0 . el E
T <———MWWW~——" 5| =
SETb < D24 qommunicaj'ion S ]
F144 -
1 ims
RST )
F144
out L
"F100

Fig. 4.10 D Data Flow at the Time of Data Register Read

. D data flows as shown in Fig. 4.10.

Process time is longer by approximately 1 ms in the master channel when the data registers are the
maximum simultaneous 24 points (DA22 = 24). In the local channel, the process time is longer by
approximately 11 ms. The transmission delay time in response to the read request from the master
channel to the local channel is (3 cycles of K3INCPUP2 + 2 cycles of K2CPU-S3). The time required
until read is completed is the total of MA19 ““on’’ time during receiving, i.e. (2 cycles of K3NCPUP2
+ 2 cycles of K2CPU-S3, and F144 ““on’’ time upon completion of read, i.e. (1 cycle of K3NCPUP2).
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4.6 Utilization of Special Units in Optical Data Link Remote 1/0 System

This section explams how to use speC|aI unitsin the remote /0O system.
Special units for remote |/O channel are available as shown in Table 4.2. Note that some are not
applicable to the K3CPUP2, :

Unit Name Type - Application
A/D, D/A converter unit o KA62, KA63 ~ No
A/D, D/A converter unit ‘ KAB2A, KAB3A ~ Yes
Insulation amplifier unit : " KA64 ) Yes
High-speed counter unit » ’ . KD#61 Yes
Analog timer unit : KT61 No
|ntéuigenfcommunication unit ‘  KDBIE ‘ No
PID unit : KD81 Yes
Computer link unit KJ71L7/KI71L4 ‘No
Data link unit for coaxial cable (for master channel) KJ71L2 No
* Data link unit for coaxial cable (for local channel) KJ71L3 No
Optical data link unit (for local channel) KJ71P3 ‘ No
Positioning unit - KD71N ~ Yes

Table 4.2 Special Units and Applicability
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4.6.1 Initial program when special units are used in optical data link system

The initial program is used to specify the correspondence of 1/0 numbers between the master side
and the remote side in the data link system.

The initial program for the system configuration example shown in Fig. 4.11 is-as shown in an

4.12. Set the initial program at the head of sequence program of K3NCPUP2 (from step number 0).

Remote 1/0 unit machine number 1

K3NCPUP2 master programmable controlier

o~
o
To)
El2lol|lojo|o|le|&]|E z| 8ol & S|=|c
5] 3] — — — — — c % a. o~ -— © © © ~
Sl x|Xxix|>|>|8]|8 SISIBl<|<|2]|2
YIS ¥ ¥ ¥ | XX S s vigl¥l vlwl¥l¥
v > >
s =]
Optical fiber cable
W oW o ow o~ . . o
™ oo [T [T TS RETI [TRRTIY ST TR
S35 % 3B s ) i | )
- = = e [e] (@] olool oloolool @
o o o o o + 4t = | PP e =
S = & ® 3 8 3 o ool o [o9oloo®@
x X X > > = <= O =~ N |O™M© 1]
X [X>| > |X>|X>©
=
[T T u_LL.u..LLLL
nw%mmmgog
O |lool o|88lool O
I =™ w‘-’*‘uua
o lool o leeiae;
N |0 & [<L]OO] 5
X AX > > [X>IX>1dL

Fig. 4.11 System Configuration Example

1. The output numbers msnde[::]are the allotted numbers in relation to the master pro-
grammable controller.

2. KJ72P5: ~ Serial data link unit (K2 remote set)
K62PA, K65PN: Power supply units (115V AC input) -

MO (Dummy)
0¢—F { cJ | K13
pooommTTeos Ty 1 ,
' X70 XDF 1 | X0  X6F @
q———‘——ll |-—r——'-—-|‘ , }——-‘ 3
| T
i [ |
E X70 YIDLF E E YO Y6F I:
+—iFt | ——1 T
e e m e - = - S J
Biock M Block R

13#——{ b—

Fig. 4.12 Initial Program Example (Master programmable controller)
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4.6.2 Program example for KAG62A (A/D converter unit) in remote 1/O system

The input signals of KAG2A in the system configuration example shown in Fig. 4.11.correspond to
X80 to X8F and the output signals correspond to Y80 to Y8F in the master programmable

controller.

For reading the channel select signal of KAB2A and the digital value, which has been converted
from analog signal after the selection of channel, the special timing pulses (F190 and F191) are

used.

(1) The program for reading data in channel 0 of KAG2A and for storing the data into the data

register DO is as shown in Fig. 4.13.

Reading instruction F190
S — 1} SET Y80
F191 Y80
—l—* MOV |Kk3x80| DO

RST Y80

Channel ‘0" select signal is turned on.

3-digit digital value, which has been converted
from analog signal, is stored into DO.

Channel ‘0" select signal is turned off.

Fig. 4.13 Program Example for Reading Data in Channel “0” of A/D Converter Unit

(2) The special timing pulses F190 and F191 turn on during only 1 scan per 4 cycles of operation as

shown in Fig. 4.14.

The pulse F191 turns on 3 cycles after F190. Utilize these special timing pulses only as contacts

in the sequence program.

(OUT ) (OUT (OUT ouT ) , (OUT ) (OUT
F100 FTOO F100 ‘F100 F100 F100
Stepnumber g1 ——_nQ01 ——=— n01 ——— nOl n0l ——— n01 —-—n0
} | 1 J 1 11 . S I 1y
| | | | | Processing
OFF——— —— 1 scan
F190
ON l _
ON
F191
OFF = — = — —

Fig. 4.14 Special Timing Pulses F190, F191"

54




4. PROGRAMMING

_ ELSEb-K

(3)- The program for consecutively reading data in 4 channels, channels 0" -to ‘3"’, of KAG62A and

O

8.

8-

-

for storing the data into the data registers, DO to D3, is as shown in Fig. 4.15.

Continuous reading instruction

e | ]._‘____.__‘-_.. P

I

LS M1

%

:4/‘:; {mov | Ko | D10 |—
——
P [+ T x1 [o1o }—

»——“1”}2—{=1 K1TD10}—F41|!£{ SET Y80 |—

it HH?—«-—I MoV |k3xso] Do |—

{ RsT v80 ]
bl [ k2 [ D10 F1I?E{_SETY81 —
M2 F191 Y8l

—— mov [kaxso] D1 |—

Y82
—

M2  F191
— |—

M2  F191 Y83

l——-»——-mov

K3X80| 03}——<

RST Y83

»—-'31/'}2—{= | ks | D10

iy

Fig. 4.15 Program Example for Continuous Readin

,.___“ff__[ = ] K4JD10J-E11|—-|90 SET Y83 |—

b Reading comm@nd is converted into pulse.

& D10 is cleared by reading command.
D10 is cleared when D10 = 5.

b Each time F1QQ turns on, “‘1' is added to D10.

p Channel 0’ select signal is turned on.

b Content of chahnel “Q" ;glect signal is stored into DO.
p Channel /0" select signal i}s turned off.

'» Channel ""1"" select signal is.turned on.»‘

P Content of channel 1" select signal is stored.into D1.

p Channel /1" select signal is turned off.

b——'\-|/]|~2—| = l K3 I D10 ]—:1|9—0—[ SET Y82 . }-——4' Chénnel "2 seléct signal is turned on.

r—{MOV IKBXSO! D2 }—4' Content of channel "2 select signal is stored into D2.

b Channel **2" select signal is turned off.

P Channel ‘3"’ select signal is turned on.
P Content of channel ‘3’ select signal is stored into D3.
P Channel “3" select signal is turned off. |

b M3 is turned on when D10 = 5.

g of Channels “0” to ““3’' of A/D Converter Unit
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4.6.3 Program example for KA63A (D/A converter unit) in remote 1/0O system

The output signals of KAB3A in the system configuration example shown in Flg 4.11 correspond
to Y90 to Y9F in the master programmable controller.
The program for outputting the content of KO to channel, 0"’ of KAB3A and the content of D1 to
channel /1"’ is as shown in Fig. 4.16.

Channel "’0" output command

PLS MO

JL
LA
MO
—
M1 F190
—it al)

flﬂ

SET M1

p Output command is converted into pulse.

b Output condition M1 of channel 0" is set.

Channel ”1" outpdt command M2

MOV | DO [K3Y390

YD

RST M1

PLS M2

SET M3

Hﬂ

Mov[ D1 [stgq_«

ﬂl
M2
1)———],L
M3. F191
ik —
M4 (Dummy)
al

O“;
,

Digital values of DO are output to Y90 to 9B,
converted into analog signals, and output.

p Output command is converted into pulse.

b Output condition M3 of channel /1" is'set.

f Digital values of D1 are output to Y90 to 9B, '
converted into analog signals, .and output.

f

p Output enable (Be sure to-output at dummy contact.)

Fig. 4.16 Program Example for Outputting to Channels 0" and ““1°’ of D/A Converter Unit
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4.6.4 Program example for KD61 (high-speed counter unit) in remote 1/O system

The input signals of KD61 in the system configuration example shown in Fig. 4.11 correspond to
XAO to XBF and the output signals correspond to YAO to YBF in the master programmable

controller.

For presetting (changing temporary value), setting set value, and reading counter value of KD61, the
special timing pulses (F190 and F191) are utilized, and the program used for this purpose is as

shown in Fig. 4.17.

]

Counter preset command

PLS MO

LA

M
—

0
—
L

SET M1 ‘

M190

Ik

1.

L

M
L—‘IF 1t

{Mov | Do [k4vAol—

YBO

Set value setting comm

RST M1

i

and

U

PLS M2 -

SET M3

HF
M2
——i|
M3 F191
+——

U

— mov | b1 Jkavaol—

|
* =

Counter value reading command
: | | —

RSTM3

F19

—r]

0

L

F191 YB2

ﬁ

|

—{mov [ kaxao [ p2 4

1

p Contents of DO (BCD 4 digits) are output to
YAO to YAF. -

p Counter preset pulse YBO is turned on.

o—

p Contents of set value D1 (BCD 4 digits) are
output to YAO to YAF. '

b Set value setting pulse YB1 is turned on.

g

p Counter value reading.command YB2 is
turned on.

b Counter value is stored into D2.

n 4

Fig. 4.17 Program Example for KD61
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5. OPERATING PROCEDURE §

5.1 Operation Start

Initiate operation according to the following procedure:

Completion of
hardware setting

Remote channel l_

Local channel ]

Turning on power
of remote channel

T

Turning on power of
local channel

A *

Programming by use
of peripheral unit

T

RUN switch

Local channel run

Master

Vo

7

} .
|

hannel :

Turning on power of
master programmable
controller

*

Programming by use
of peripheral unit

RUN switch

!

Data link run start

Set mode, channel number, and slide switches of

master channel, local channel, and remote channel.

RUN/STOP switch is at. STOP position.

When CPU is K2CPU-$3, K2HCPU or K2NCPU
M255 off (CPU stop)
M250 en (no initial communication)
M251 on (link is interrupted)

When CPU is K3NCPUP2
{ MA23 off (CPU stop)

MAZ20 on (no initial communication}
MA21 on (link is interrupted)

Turn on’ RUN switch.

RUN indicator is lit.

M255 on {(CPU run) - K2CPU-S3, ,'KQHCPU,
K2NCPU
MA23 on (CPU run) - K3INCPUP2

"RUN/STOP switch is at STOP position.

MA23 off (CPU stop)

Do not forget initial program for link system,

M250 of local channel off
(initial communication completion)
MAZ20 of local channel off
{initial communication completion)

RUN indicator is lit.
MAZ23 of master channel on (CPU run}

M251 of local channel off (during link)
MAZ21 of local channel off {during link)

MEHSEES

ote

1. Perform the steps indicated by ¥ marks only at the time of the first start of system.
In principle, turn on the power in order of local channels and remote channels, and then =
the master channel. After the program has been completed, the channels may be turned
on at the same time. When the automatic reconnection function has been set at the time
of hardware setting, the system may be started by first turning on the power of master
channel and then turning on the power of slave channels.

2. When the system is independently run without making data link at the tlme of program
debugging, the initial program is also required for the master channel. (Refer to page 30)

TN

[y
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5.2 Operation Stop

Determine the order of stopping the operation considering the whole system. When the RUN/STOP
switch on the master programmable controller is controlled, the system functions as shown in Table
5.1.

Control Master Programmable Controller | Local Programmable Controlier Remote 1/0 Unit

M251 and MA21 are turned on Outputs of all points are

RUN > STOP | Sequence processing is stopped. - when link is interrupted. turned off.

RUN - Operation is restarted. Operation is restarted. * Operation is restarted.*

*YWhen the automatic reconnection has not been set, operation cannot be restarted.

Table 5.1 RUN/STOP Switch Control of Master Programmable Controller
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5.3 Troubleshooting

5.3.1 Troubleshooting chart

{ Occurrence of Error ,

RUN LED of
“master channel CPU

NO (Flicker, off)

Error of sequence program or unit

unit is lit,

Monitor DA06 to DAQ9 of
master channel and data register
which retains the contents
detected first. Note 1

Are all data

! YES
register values

Master channel error

A

hardware of master channel

(Page 65)

Failure of other than optical fiber
cable system, such as error of 1/0O

uon?

All slave
channels result in
communication error,
{DA06 to DAOY do not
return to 0.)

YES

{Link is restored by
automatic reconnection
communication.)

POWER LEDs
of master and

turned off.

(Page 63}

slave channels are

v

signal and error of data register com-
munication

(Page 66)

O Improper connection of optical
fiber cable _

O Breakage of optical fiber cable

O Hardware error of optical link unit
in master and slave channels

NO

\

© Power on

O Checking of
power supply

O Replacement of
power supply unit

Take corrective action for error.
location, referring to Section 5.3.2.

Note 1

Retain the value when DAOB to DAY (data registers for indicating communication error slave channel
numbers) first turn to other than “0” in the sequence program of master channel.
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" Only
specific slave channel
result in link
_error.

"YES

RUN LED
of specific slave
channel is lit
" (CPU unit).

NO (Flicker, off)

(Page

, ¥

®Check - the position of optical link
maode select switch. :

eCheck the position of channel number
select switch (including the over-
lapping of number with another slave
channel).

oCheck the position of function select
switch. Note 2

64)

All switch
positions are

" YES (On) Error of sequence program or unit

hardware of slave channel
Note 3

(Page 65)

NO (Error)

normal.

YES {(Normal)

Reset the communication error slave
channel.

Has
communication error
been restored?

Is there external

factor such as noise or NO

NO (Not restored)

Set the switch to correct position and
reset the slave channel.

; YES (Restored)
Has ) -

communication error
been restored?

Completion

fluctuation of program-
mable controller
power,

Remove external factor.

Note 2
Refer to switch setting in Section 3.3 to 3.5

Note 3

link . unit in slave .

Change hardware of slave channel.

Error of optical
channel

When there is an instruction which provides output to 1/0 number of link unit in the sequence pro-

gram, error may result.
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Observe the send and receive LEDs
and error LEDs of specific error
“channel and channels in front of and
aYES (Specific)] at the back of that channel (channels

- | directly connected by optical fiber
cables) and check error location on the
basis of Section 5.3.3 (page 71} and
5.3.4 (page 72).

Slave channel
at which error is detecte
first is specific.
Note 4

NO (Not specific)

Could error
location be
checked?

NO (Could not be checked) _

YES (Could be checked)

Replace or take corrective action for
1 unit or optical fiber cable at error
location.

!

Measure the scan time of master
channel. (Monitor DA0O.)

Scan time
is longer than the
time of watchdog
timer.

NO .

O Observe the send and receive LEDs
and error LEDs of master’ and
all slave channels and check error
location on the basis of Section

Since the scan time of master chan-
nel has exceeded the time of watch-

- 5.3.2.

O Check if the scan time of master
channel has exceeded the time of
watchdog timer.

i

Change the unit or optical fiber
cable at error location.

Change the sequence program so
that the scan time of master chan-
nel is 250 ms or less.

Note 4 - ,
. Retain the value when DAQ6 to DAOY (data registers for indicating communication error slave channel

dog timer, the time check mechanism
of slave channel is activated, resulting
in communication error.

'

Correct the sequence program so that

the scan time of master channel

is 260 ms or less. (Scan time is not
reduced. even if application instruc-
tion, watchdog timer reset or subend
instruction is used.)

numbersj first turn to other than “0” first in the sequence program of master channel.

Note 5

The standard watch dog timer time of K. 3NCPUP2 is 200ms. In this case, even if the time is prolonged
by use of watch dog timer reset, etc., the time check mechanism-is actuated in the slave channel when

250ms is exceeded,
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Read error code by K7PUE or K8G PPE
and take corrective action for error
depending on error code. Note 5

RUN LED
is off.

YES (Off)

Are control
and line voltages of

peripheral equipment
normai?:

Take corrective action.

YES -

NO

Has link
been restored?

Is link restored
by resetting CPU?
(Is RUN LED
lit?).

NO - Troubleshooting completion

Is there
- external factor such as
noise or fluctuation
of power?

Take corrective action for
external factor,

y

Unit hardware error. Take corrective
action such as change of unit.

Note 5

For reading method of error code, see the instruction manual for peripheral equipment. For the error

code and corrective action, see the instruction manual and programming manual for corresponding

unit.

O Error which has error code may occur due to mstantaneous power faulure or vo/tage drop of
programmable controller power.

O - When the mode setting or channel number setting of master channel link unit is not correct, error
having error code may also occur. It is required to check it at the same time.
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O Monitor 1/O states by K7PUE or
K8GPPE and check error location.

O Check if data register communi-
cation program is running by
monitoring. ' ,

NO .

All normal

YES

Ndrmal as an optical link éystem

Y

Check the following points:

O /O number assignment of master
channel link initial program and
slave channel number setting

O Correspondence of 1/0 numbers
and devices between master and
slave channels Note 6

O Data register numbers, number of
transfer registers, slave channel
numbers, interlock condition, and
start condition in the case of data
register communication Note 7

O Checking of sequence program
Note 8

Take corrective action such as correc-
tion of sequence program.

O Checking of input unit or input
signal

O Checking of output unit or output
signal

O Troubleshooting for 1/0 - action
failure in normal programmable
controller such as checking of
optical link unit and CPU unit.

Note 6
For the initial program and 1/0 number assignment, see instruction manual and programming manual
of master channel unit. For devices of local link, special care is required because X and Y are reversed
between the master channel and sfave channel.

Note 7
2 or more types of data register communication cannot be made at the same time. ,
{Receiving from Number 2 slave channel cannot be performed during sending from ‘master.channel to
Numeber 1 slave channel.) :

Note 8
In the link system the period until 1/0 signals reach the CPU unit or output unit is linger than that of
independent system. Special care is required for pulse signals.
(In this case, signal may not be received properly or output may not be provided even after prea'eter-
mined period of time.)

T

em—
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5.3.2 How to find error location in the loop

(1) Link system has shut down due to error of all channels

Master channel In the case of K3CPUP2: No special display.

(Automatic reconnection selected)

Number 1 slave channel
RS/CS (unit except KOJ1P): Lit instantaneously
RD (K0OJ1P)

Number 2 slave channel

RS/CS (unit except KOJ1P): Lit instantaneously
Number b slave channel RD (KOJ1P)
RD (K0J1P) RS/CS ‘

{unit except KOJ1P): OFF Error section

Number 3 slave channel
RS/CS (unit except KOJ1P): OFF
RD (KOJ1P)

Number 4 slave channel

RS/CS (unit except KOJ1P): OFF-
RD (KOJ1P)

Note: Make check in order of optical fiber cable connection.

Fig. 5.1

As shown in Fig. 5.1, carefully looking at the LED display ““RD’’ (KOJ1P) or ““RS/CS” (unit
except KOJ1P) of each channel in the loop allows judgement where the error exists in the loop.
Carefully look at the LED “RD” (KOJ1P) or “RS/CS” (unit except KOJ1P) in due order,
beginning with that of the master channel (this method is valid only when the automatic recon-
nection function is selected). If there is a channel of which LED is lit instantaneously, channels
upstream of that channel are normal. When the LEDs of channels are always off, the error is due
to one of the following factors. (Between Number 2 and 3 channels in Fig. 5.1)

1) The optical fiber cable is broken. (Between Number 2 and 3 channels in Fig. 5.1)
2) Failure of optical transmitter located upstream by 1 channel (Number 2 channel in Fig. 5.1)
3) Failure of optical receiver of its owh channel (Number 3 channel in Fig. 5.1)

4) Cables are wired from RD to RD and from SD to SD between channels. (Between Number 2
and 3 channels in Fig. 5.1) :

5) Hardware error of link channel (Number 2 or 3 channel m Fig. 5.1)
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(2) Link system has shut down due to error of all channels during communication

Master channel In the case of K3CPUP2:
(Automatic reconnection selected)  No special display. CRC code check error or abort error
may be indicated.

Number 1 slave channel
RD (K0J1P), RS/CS (unit except KOJ1P):
instantaneously :

TIME: Lit first and turned off when automatic
reconnection communication is received
from master channel. *1

Number 5 slave channel
(Same as Number 4 slave
channel)

Number 2 slave channel

S Number 1 slave chanr
Number 4 slave channel (Same as Number 1 slave channel)

" {Same.as Number 3 slave

channel) Error section

Number 3 slave channel
RD (KOJ1P), RS/CS (unit except KOJ1P): OFF
{ TIME: Lit (Kept lit because automatic reconnection communication
cannot be received from master channel.)

Note: Make check in order of optical fiber cable connection.
(In this case, there is no relation to channel number.}

Fig. 5.2

As shown in Fig. 5.2, carefully looking at the LED display “TIME" of each channel in the loop
allows judgement where the error exists in the loop. Carefully look at the LED “TIME” in due
order, beginning with that of the master channel (this method is valid only when the automatic
reconnection function is selected). When the LED of channel is off, channels upstream of that
channel are normal. If there is a channel of which LED is on, the error is due to one of the
following factors. (Between Number 2 and 3 channels in Fig. 5.2) ‘

1) The optical fiber cable is broken. (Between Number 2and 3 channels in Fig. 5.2)

2) Failure of optical transmitter located upstream by 1 channel (Number 2 channel in Fig. 5.2)

3) Failure of optical receiver of its own channel-(Nu'mber 3 channel in Fié. 5.2)

4) Hardware error of link channel (Number 2 or 3 channel in> Fig. 5.2)

*1:When autom_atic reconnection is selected for the master channel and there is a channel
which has resulted in communication error, the automatic reconnection communication

from the master channel is made per “‘scan time of master channel (ms) x 256"". Check the
LEDs after the automatic reconnection communication from the master channel is made.
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(3) Sometimes communication error occurs, resulting in disconnected channel

Master channel ,
In the case of K3CPUP2: CRC error display “LE« *

Number 1 slave channel
CRC: Off

Number 5 slave channel

CRC: Lit instantaneously Number 2 slave channel

CRC: Off

. Error section

Number 4 siave channel Number 3 slave channel
CRC: Litinstantaneously ~ CRC: Lit instantaneously

Note: Make check in order of optical fiber cable connection.
{In this case, there is no relation to channel number.)

Fig. 5.3

As shown in Fig. 5.3, carefully looking at the LED display “CRC" of each channel in the loop
allows judgement where the error exists in the loop. Carefully look at the LED ““CRC" in due
order, beginning with that of the master channel. When the LED of channel is always off,
channels upstream of that channel are normal. If there is'a channel of which LED has been lit
instantaneously, the error is due to one of the following factors. (Between Number 2 and 3
channels in Fig. 5.3)

1) The optical fiber cable is connected improperly. (Between Number 2 and 3 channels in Fig.
5.3) . '

2) Failure of optical transmitter located upstream by 1 channel (Number 2 channel in Fig. 5.3)
3) Failure of optical receiver of its own chanﬁ‘el (Number 3 channel in Fig. 5.3)
4) Hardware error of link channel (Number 2 or 3 channel in Fig. 5.3)
(4) Sometimes communication error occurs, resulting’in disconnected channel
Carefully looking at the LED display “RC” may indicate the failure of optical receiver. Normal-

ly, the LED “RC” is lit lightly. However, if the optical receiver has error, the LED may become
dim instantaneously. In this case, it can be judged that the receiver of that channel is defective.
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(5) Sometimes communication data is interrupted and communication error occurs, resulting in
disconnected channel /

Master channel ,
In the case of K3CPUP2: Abort error display “LE o7

Number 1 slave channel

Number 5 slave channel / ABORT: Off

ABORT: Lit instantaneously /

Number 2 slave channel
ABORT: Off

Number 4 slave channel
ABORT: Lit instantaneously -

Number 3 slave channel _
ABORT: Lit instantaneously

Error section or instantaneous power failure (

Note: Make check in order of optical fiber cable connection.
{In this case, there is no relation to channel number.)

Fig. 5.4
As shown in Fig. 5.4, carefully looking at the LED display “ABORT" of each channel in the \
loop allows judgement where the error exists in the loop. Carefully look at the LED “ABORT"
in due order, beginning with that of the master channel. When ABORT of a channel is always
off, channels upstream of that channel are normal. If there is a channel of which ABORT has

been lit instantaneously, the error is. due to one of the following factors. (Between Number 2
and 3 channels in Fig. 5.4)

1) The optical fiber cable is connected improperly. (Between Number 2 and 3 channels in Fig.
5.4) , !

2) Failure of optical transmitter located upstream by 1 channel (Number 2 channel in Fig. 5.4)
3) Failure of optical receiver of its own channel (Number 3 channel in Fig. 5.4)

4) |Instantaneous power failure (The power of Number 2 channel is unstable in Fig. 5;4)
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The above described methods (1) to (5) serves to find the error location of optical link system.
Many of these errors are due to the failure of optical transmitter or receiver. Therefore, when the
error location is detected, change the portion with spare and make checks When the optlcal fiber
cable is broken, make checks by the master test described Iater

Other possible causes are as follows:

1) The power of programmable controller in the loop has been turned off carelessly.
2) The mode setting switch or channel number setting switch has been moved during operation.
3) The optical fiber cable has been twisted or the connector portion has been moved.

4) Instantaneous power failure has occurred.

5.3.3 Instantaneous power failure of programmable controller power in optical link system

When the power of programmable controller has become unstable in the optical link system due to
instantaneous power failure, etc., link communication troubles indicated in the following table may
occur. Therefore, connect the power of programmable controller to a high-quality power supply.
Also, if instantaneous power failure occurs, the scan time of CPU unit is elongated even when the
unit is not linked. In some cases, the CPU unit may be shut down due to watchdog timer error.

Unit which is
influenced v KCPU + KJ71P3 KJ72P5
Unit to which K3NCPUP2 (Slave channel: Local channel) (Slave channel: Remote channel)
instantaneous ) )
power failure is applied
K3NCPUP2 ® Communication error | e Communication error
(Master channel) No error  CRC code check error CRC code check error
* Abort error Abort error
® KCPU shuts down due to link
KCPU + KJ71P unit communication error. ® Communication error
{Slave channel: | No error ® Communication error CRC code check error

Local channel) CRC code check error Abort error
' B Abort error ’ '

KJ72P5 ® Communication error - ® Communication error

(Slave channel: No error CRC code check error CRC code check error
Remote channe!) ST e Abort error  Abort error

Note: [Instantaneous power failure includes so-called voltage drop by which voltage reduces to 85VAC or less.
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5.3.4 Master test and slave test

specifications are as follows:

(1) Master test

NHIKEES |

The KJ71P3, KJ72P5 and KOJ1P have a built-in master test and slave test functions of which

Un':'ta;y;pe Mode Description Normal Error
KJ71P3, Used to judge whether or not the sending | 8 LEDS at right | | b oo orac
KJ72P5 and receiving functions of its own chan- | F°W ©n the front | ;onding error is lit.
Master | o1 are normal. By connecting the optical | THicker. ' ’ '
L fiber cable as shown in Fig. 55 and
I operating the RESET switch, the builtin | ERROR LED | Check the content
KoJ1P test program is started. - | flickers. of error by moni-
: toring D126.
5 4 Used to judge whether or not the optical 8 LEDs at right .
KJ71P3, fiber cables between channels are normal | .o oo ihe front | LED of corres-
KJ72P5 after making sure that the sending and flicker. ponding error is lit.
! i " Master receiving function of its own channel are
test - normal by master test |. By connecting
i ‘ I the optical fiber f:ables as shown in F-ig. v Check the content
KOJ1P 5.6, set the mat'mg chann_e! to offhne‘ EBROR LED of error by moni-
mode and operating the RESI.ET switch, | flickers. toring D126.
the built-in test program is started. :

____.[> |
—

Fig. 5.5 _Maéter Test |

Optical fiber cable

It

Optical fiber cable

Link unit

Fig. 5.6 Master Test 11

5

\
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(2) Slave test

Unit Type Mode ‘ : Description 1 Normal "~ Error
Name , : ‘

- 'Used to allow the sending and receiving 8 LEDs at right |
KJ71P3, | Slave |- functions of its own channel to be row on the front| LED of corres-
KJ72P5 -~ test tested by the mating-channel. By setting : flicker. ponding error is lit.

: the mating channel to master test mode |
and operating the RESET switch on slave | Check the content
test side and then the RESET switch on | ERROR LED | 4f error by ‘moni-
the master test side, the b’uilt-in test | flickers. toring D126.
program is started. i :

KoJ1P

Slave channel . : , Master channel

, E _ Link unit

Software intervention

L——Q Optical fiber cable R> o

Mode 3 "~ Mode 2
Fig. 5.7 Slave Test

Cautions for master and slave tests

1) Before making the tests, move the RUN switch of programmable controller to the STOP po-
sition. ’ ‘

2) When the KJ71P3 is used, perform reset operation by use of the RESET switch of CPU in its
own channel.

3} When the system to be tested consists of 3 or more channels, be sure to set the channels, which
are not put to the master and slave tests, to the offline mode.
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5.3.5 Errors of KJ71P3 and KJ72P5

Data are all ““1”.

Display Description Contents Condition
RUN CPU RUN Optical link CPU is running normally.
SD Send Data Send data
sC Send Clock Send clock Turns on when
hardware is normal.
RD Receive Data ‘Receive data
RC Receive clock Receive clock
RS Request to Send Request to send ~
: : Dimly lit when sending
CS Clear to Send Sending is possible and receiving are
. : normal.
CD Carrier Detect Carrier detect
CRC CRC Error Code check error
OVER Overrun Error Data receiving delay error
ABORT. | Aborted or invalid Turns on when error

INVAL Frame Error _ is detected.
TIME Time Over Time over error  ¥1
DATA Data Error Recgive data error .
UNDER »
IDLE - (Not used) Off
CARR |

*1: Time check error of communication interval from master channel

NEIGEGS

Automatically
turned off when

»
normal state

is restored.

The display of this time over error is turned off when the initial communication and automatic
reconnection communication (which is - made per ““scan time of master channel (ms) x 256"
when the automatic reconnection is selected and if there is a communication failure channel)
from the master channel are received.
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5.3.6 Errors of KOJ1IP
(1) Error codes of KOJ1P

5008: Link card (K0J83) loading failure |
When the KOJ1P is used as remote 1/O or local programmable controller, the link card
has not been loaded correctly. :

5021: Watchdog timer (200ms) error
(2) Special registers for error indication
M250: Turned off when initial data is received.

M251: Turned off when link communication is normal. Turned on when link communication is
interrupted.

M253: Turned on when link system error is detected.
When M253 turns on, the error LED on the front panel is lit, and at the same time, the
‘content of error is stored in D126 as shown below.
However, the contents of M253 and D126 are rewritten to new contents at each com-
munication. ‘

Di126: jojlojolojojof{0j0 (0|0

) [ [ 4 )
f CRC
Upper 12 bits are always “0". OVER
ABORT. INVAL
‘ TIME
— DATA

— UNDER

Turn to ““1” when error occurs,
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M=K

5.4 Corrective Actions for Master Programmable Controller (K3NCPUP2) during Transmission
Designation Error

Table 5.2 shows the error numbers and corrective actions of transmission designation errors during

The initial program of data link has

error, ' ’

(1) The jump destination of CJ instruc-
tion_is not a step next to the initial
program. '

0

3 ¢

(2)Step O does not have a dummy
‘temporary memory M.

o i—{e T

L"This is not “’b’’ contact of M.

The reverse number and empty slot
memories. However, they cannot be
can be used only for the temporary
memory M.

"data link.
Error Error CPU . .
Number| Code State Content and Cause of Error Corrective Action
A06 FAO6 Stop Communication error with optic‘alk 1(1)Move -the RUN key switch to
data link card built in K3NCPUP2 “STOP" position.
- — : - (2) Check and reset the mode setting
Communication between K3NCPUP2 digital switch and channel number
and optical data link card cannot be setting digital switch. .
made properly. (3)Perform reset by the RESET key
(1) The mode setting digital switch of switch.
- K3NCPUP2 does not indicate-0 or |(4)Move the RUN key switch to
1. i “RUN’"’ position.
00......for execution of optical data ‘
link
Oo1..... for non-execution of optical
.. . .datalink
{(2) The channel number setting digital
» switch does not indicate 00.
AO07 FAOQ7 "~ Stop Initial program error (1)Move the RUN. key switch to

“STOP'’ position.

(2) Perform reset by the RESET key
switch. )

(3) Correct the initial program.

(4)Move the RUN key switch to
“RUN" position.

Table 5.2 Transmission Designation Error List
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MERSHES

Error
Number

Error

Code

CPU
State

Content and Cause of Error

Corrective Action

| (3)The specified number of 1/0 points

is different between the maste

channel and slave channel. :

X51F X12F
Number

of /O Number
points of 1/0
points
of slave
channel

32 points 48 points
\—Y_—_)

Point number designation
is different.

(4)The . head of 1/0 point range
designation is not **0 and its end
is not **F,

X51B  X11F
X500 X104

' l—-» Head is not *x%0.
End is not *%F,

{5) The input point range and output

" point range of 1 channel are not
serial.

| (BINOP is provided in the initial

program.

LDl MO00 )
CJ -
K 10
LD X300
AND X34F - | Initial
NOP.............. NOP is

AND X100 provided

1
i

i

ORB cvvevens NOP is _
OuUT F1071 provnded_J

_“
COXVNDORWN = O

program ||

Table 5.2 Transmission Designation Error List (Continued)
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NHIGEES |

(1)2 or more units of KJ71L2 are
loaded.

‘ (2) There ‘are 2 or more data link units

which are loaded with ROM
“L2ROM” for OS of KJ71L2.

NE::I)):!r E:g; g t:';; Cpntent and Cause of Error Corrective Action
A1l4 FA14 Stop 4 or more KJ71 loading (1)Move the RUN key switch to
- : ; . “STOP’ position.
(1)4 or more units of KJ71L2, L3 and | (2) Turn off the power of program-
L7 data link units are loaded. mable controller.
(2)4 - or more units of KD71N are | (3)Check the following points:
loaded and the function of KD71N OWhen 4 or more units of KJ71L.2,
is set to “data transfer”. : L3 and L7 are Joaded, reduce the
(3) A total of 4 or more units of data’ units to 3 or less. However, 2
link unit and KD71N are loaded units of the same type name
- and the function of KD71N is set cannot be loaded.
to “data transfer”. OWhen KD71N is loaded, unload it
. ~ from the base unit and check if
SW2-1 (for function setting) is at
v ON position.
If the function of KD71N is set to {4) Load KD71N into the base unit.
“data transfer’”’, K3NCPU(P2) re- L.
gards KD71N as a data link unit. B circuit board
ok Q ‘ f = —:?J
i A
SW2 select switch Lead wire
Battery
AR e L ]
E— —-ON ON position: 5
' . Positioning function ¢
Ef SWZ.B 12_> OFF position: 5
‘ - | Data transfer function ;
(5) Turn on the power of program-
mable controller.
(6)Move the RUN key switch to
“RUN"" position.
A15 FA15 Stop L2ROM loading error (1)Move the RUN key switch to

“STOP” position.

{2) Turn off the power of program-
mable controller.
{3) Check the following points:

OWhen 2 or -more units of KJ71L.2
are loaded, reduce the units to 1
or less. However, 2 units of the
same type name cannot be
loaded. )

OWhen 1 unit of KD71N is loaded
unload KJ71L3 and L7 from the
base unit and check if the ROM

- for OS is “L2ROM”. (When

L2ROM is used, it is required to |

ROM for OS.)
(4) Load KJ71L2, L3 and L7 into the
base unit.
(6) Turn on the power of program-
mable controller.
(6)Move the RUN key switch to
“RUN" position.

Table 5.2 Transmission Designation Error List (Continued)

e—
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ELSER-K

CPU

Communication between K3NCPU

and KJ71L2 cannot be made normally

(1) The channel number ' setting o‘f
KJ71L2 has. not been performed
for master.

{2)The ROM inside KJ71L2 is no£t
“L2ROM".

Error | Error - . L
Number| Code St ate Content and Cause of Error Corrective Aqtnon
A16 FA16° Stop Commumcatuon error wnth KJ71L2 ' {(1)Move the RUN key switch to

“STOP” position.

(2)Turn off the power of program-
mable controller.

{3)Unload KJ71L2 from the base umt

(4) Check the following points:

OCheck the setting of channel
number of KJ71L.2.

OCheck if the ROM for OS of
KJ71L2 is "“L2ROM”. (When
“L2ROM” is not wused, it is
required to change the ROM for
0OS to “L2ROM*.)

{5) Load KJ71L2 into the base unit.

(6)Turn on the power of program-
mable controller.

(7)Move the RUN key switch. to

““RUN" position. )

‘Communication error with KJ71L3

Communication between K3NCPU(P2),

and KJ7 1L3 cannot be made normally.

(1)The channel number setting of
KJ71L3 has not been performed‘
-channels 1 to 7.

(2)The ROM inside KJ71L3 is not
"L3ROM"

(1)Move the RUN key switch to
““STOP” position.
(2) Turn off the power of program-
mable controller.
(3)Unload KJ71L3 from the base unit.
(4) Check the following points:
OCheck the setting of channel

number of KJ71L3.
OCheck if the ROM for OS of
KJ71L3. is “L3ROM". (When

not used, it is required to change
- the ROM to “LL3ROM".)
(5) Load KJ71L3 into the base unit.
(6) Turn on the power of program-
mable controller.
(7)Move the RUN key swnch to
“RUN" position.

Communication erroir with KJ71P3

Communication between K3NCPU (P2} | i
and KJ71P3 cannot be made normally. |
(1)The channel number setting of\
KJ71P3is not 1 to 32.
{2)The ROM inside KJ71P3 is not ‘
~ “P3ROM”,

(1)Move the RUN key switch- to

“STOP” position.

(2)Turn off the power of program-
mable controller.
(3) Check the following points:

OCheck - the setting of channel
number setting digital switch of
KJ71P3.

OUnload KJ71P3 from the base
unit and check if the ROM for OS
is “P3ROM"'. (When “P3ROM" is
not used, it is required to change
the ROM to “P3ROM".)

‘ (4)yLoad KJ71P3 into the base unit.
{ (6)Turn on the power of program-

mable controller.
(6)Move the RUN key switch to
“RUN" position.

Table 5.2 Transmission Designation Error List (Continued)
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Communication between

and KJ71L7 cannot be made normally.

(1)The setting of DIP switch of
KJ71L7 has not been performed
for computer link.

(2)The ROM inside KJ71L7 is not
“L7ROM".

K3NCPU

Error Error CPU o
Number| Code State Content and Cause of Error Corrective Action
A19_' FA19 Stop Communication error with KJ71L7 (1)Move the RUN key switch to

“STOP” position.
(2) Turn off the power of program-
mable controller. )
(3) Uniload KJ71L7 from the base unit.
© OCheck the setting of DIP switch
of KJ71L7.

‘OCheck if the ROM for OS inside |

KJ71L7 is “L7ROM”. (When
“L7ROM” is not used; it is
required to change the ROM for
0OS to “L7ROM".)
(4) Load KJ71L7 into the base unit.
() Turn on the power of program-
mable controlier.
(6)Move the RUN key swatch to
“RUN" position.

Table 7.4 Transmission Designation Error List (Continued)
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5.5 Errors during Optical Data Link of Master Programmable Controller (K3NCPUP2)

The optical data link card for K3CPUP2 is not provided with the error indicator LED. Therefore,
the transmission software error detected by the optical data link card is displayed by the error
number indicator LED of K3CPUP2.

Once the error occurs, the K3CPUP2 retains the content of error and keeps displaying it. Therefore,
turn off the display as required by the INDICATOR LED RESET switch.

Error Display " | Type of Error Cause ‘ Corrective Action

®Non-coincidence of sending

T | oo check | e oop g codes due v | 1. Prevention of pawer-off, etc.
L= p 2. Prevention of vibration and sho-

error wer failure during sendlng
S and receiving
®Failure of hardware

ck to units, cables, etc..
3. Change defective unit and cable.

d

T~ r © | ®Failure “in takeout of re-
I / Y = '_; Overrun error |  ceived data Change defective unit and cable.
L= 1= - » ®Failure of hardware :

; - .| ®Sending failure of sent data
r o1 | Abortinvalid For example, kept at high :
frame error level.

®Failure of hardware

Change unit.

Table 5.3 Error List during Optical Data Link

The failure of unit /nc/udes that of light amount adjustment.
The failure of cable includes that of cable work (such as less than 20mm bending rad/us}

5.6 External Failure Numbers

Table 5.4 shows the error numbers and corrective actions of external failure numbers.

Error Error CPU

N_Umber Code State Co‘ntent and Cause of Error Corrective Action
FO to 99 - . - “ | External failure number . | (1)Remove the cause of failure de-
: -pending on displayed failure num-
Failure detection program, which has ber.

been preset by external failure memo- | (2)Turn on the F171 reset switch,
ries OUT FO to 99, has been executed.! (3)Clear the display by the error
. ) number indicator LED reset switch.

Table 5.4 External Failure Number List
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5.7 Errors of K3NCPU(P2)

Table 5.5 shows the error numbers and corrective actions of CPU errors.

NE;?)Lr E’:g; Sct:ltJe Content and Cause of Error : Corrective Aqtion
CQ0 FAQO Stop Without OUT F100 (T)Move the RUN key switch to |
] - "STOP” position. =
Sequence program end OUT F100 is | {2)Perform reset by the RESET key
not written at the end of sequence switch.
program, (3)Write OUT F100 at the end of
‘ 0 , sequence program.
(4)Move the RUN key switch to
Sequence program _“RUN" position.
- m OUT F100 *
Operation Interrupt program
Subroutine program
n END
*The operation of K3NCPU(P2) is
‘performed in_the range of 0 to OUT
F100. Therefore, OUT F100 s
always required also when there are
no interrupt program and subroutine
program.
Cco02 FA02 |  Stop 1/0 points exceededJ (1)Move the RUN key switch to

_ “STOP” position. ‘
(1}1/0 units exceeding 2048 /O | (2)Check the following points:

points have been loaded within the O When the number of 1/O points
range of 55 slots of base units (1 " has exceeded 2048 points, make
basic X 6 extension base units). reselection so that 1/O points are

(2)When there are 3 or less stages of 2048 points or less.
extension bases, extension cable is O Check the connecting position of
connected to CON13 of basic base, connector for extension cable of
resulting in the seétting of 2nd basic base (K37B/K37BE).
extension sequence. ® st extension sequence

eewvu..... CON1I2
CON13 K37B/K37BE ® 2nd exterision sequence CONT3
| St N .

a \/JED 1 Extension base | (3) Reduce the number of points of

£ "'——_:.—-—L Z 1/0 units to 2048 points or less, or

5o [T - {

ao | { change ‘the position of connector

5| —--—-J for extension cable to CON12.

B> ' ~

i’r %’ L__ . e

N3 T

o A

g)) o33 - —

£ O G

g Istentension 2nd extension

© sequence sequence

1/0 pbints = (number of points of K37B)
+ (384 points) + (number of points of
2nd extension sequence)

Table 5.5 CPU Error List
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LELSEb-K

located below sequence program end
OuUT F100.

X10

2004 —— cs [ks00 |

~because jump by CJ instruction has'
been made to the destination which is !

NE:::?:; E::g‘: g; ?e Content and Cause of Error Corrective Action
Cc10 - Run BCD conversion error (1)Move the RUN key switch to
continued 1 “STOP" position.

(1) Result of BCD conversion has (2) Monitor DAQO5 by K7PUE,

exceeded 9999 | K8GPPE, etc. to check the error

(2)S (source) intended to be converted step number. (The error step

into binary is not decimal. number indicates the head step
. of instruction which has resulted
“in error.)
201
| X0
,200+—4: BCD|DO K4Y304‘
*|n the above figure, the error
1 step is the head step 201 of BCD
i instruction.

(3)Read and correct the program with
error step number. When S (source)
is data register (D), correct the
program which is stored in the data
register.

(4)Perform reset by the RESET key

switch.

(5)Move the RUN key sthch to
“RUN"’ position.

C11 {0 to F999 Stop Instruction code error (1)Move the RUN key switch to’
' (Error ‘ “STOP" position.
step The instruction codes of program | (2)Check the error step number in
number) during operation processing include a “TEST" mode of K7PUE K8GPPE,
code which cannot. be decoded by etc.
CPU. (3) Perform reset by the RESET key
o switch.

Example: i (4) Read and correct the program with
2-step- and 3-step mstructlons are not‘ error step number. When the error
complete : step number is O, the error may be

‘ : due to the ijp destination of CJ
10LD X0 instruction. Therefore, when step 0
110UT TO<«—There is no set value., is normal, retrieve the CJ in-
12LDI MO | struction and correct the jump
13PLS M1 : destination.
14 MOV ]*_This is MOV instruc- | (b)Move the RUN key switch to
15 DO tion but -does not‘ “"RUN" position.
160UT F100 have 3 steps.
17END.

0 Stop Sequence end cannot be executed‘i

Table 5.5 CPU Error List (Continued)
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Stop

format error

(1) The head of range designation of
partial refresh OUT F173 is not
*%0 and its end is not **F

X501 X510

I——; End is not**F
Head is not *x0.

(2)“NOP” instructions are provided in
‘the format  of partial refresh..
15 LD X010

100

16 OUT Y051
17 LD Y050
18 NOP NOP is
19 NOP] provided| Designation |.
20 AND YO5F of partial
21 NOP «——— NOP is refresh
22 OUT F173 provided
2

'(3)The devices at the head and end of

partial refresh are different.

X500 Y51F .
—
I___, Devices at the head
and end are different.

(4)The specified devices of partial

-refresh are not X.and Y.

M10 M15
(|
g . .

Devices and Not X or Y. |

(5)The end of partial refresh is speci-
fied smaller than the head.

X110 X1F
o ,
l—’I/O number is smaller

than that of head.

{6) The head and end of partial refresh
are not LD and AND.

P

l—> Head and end are not
LD and AND.

Error Error CPU . S .
Number| Code State Content and Cause of Error C§rrect|ve Action
C20 FA20 ‘Parti'al refresh program (1)Move the RUN key switch to

“STOP” position.

(2) Perform reset bv the RESET key
switch.

(3) Retrieve partial refresh OUT F173
and correct.

Format y500 XB1F
100 $4+—

End X(YpxF*
‘Head X(Y)%x0

Coding
¢
100 LD X500

101 AND X51F }
102 OUT F173 ’7
) ,
NQP is not provided.

*Head step < end step

(4)Move the RUN key switch to
““RUN" position.

Table 5.5 CPU Error List (Continued)
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ELSERK

(1)KBBAT is not loaded in K3NCPU-

(P2).

(2) The connectors of lead wires: of
KBBAT are not inserted in the pin
connectors on printed circuit board,

. (3)The voltage of K6BAT has reduced

due to discharge.

Error Error .. CcPU ' . L
Number| C ode State Content and Cause of Error . Correct‘wve Action
(7) Extra contact, coil, etc. is provuded
in front of OUT F173
“oo X11F MO . l
Contact is provuded
X100 X11F
MO
—
l———-p Contact is provided.
c22 - Run Battery voltage error
continued

C22 battery voltage error does not
pose a problem when K3NCPU-
(P2) is run with ROM and power
failure latch is not performed. If
CPU stop error has occurred, the
error number is displayed.

© [(1)Move the RUN key switch to

““STOP" position.

{2) Turn off the power of program
mable controller. )

(3) Unload K3NCPU(P2) from the base
unit.

(4)Check the loading state of K6BAT

" and the inserting state of lead wire
connectors

{5) Perform the following actions:
OK®6BAT is not loaded

..... . Load K6BAT and positively
insert the connectors of lead
wires to the pin connectors
of printed circuit board.

OConnectors are not inserted
positively ,

..... . Positively insert the con-
nectors of lead wires to the
pin connectors of printed

~ circuit board.
OConnectors are inserted positively

..... Change K6BAT.

(See page 149.)

| (6)Load K3NCPU(P2) into the base

unit.

1({7)Turn on the power of program-

mable controller.
(8)Move the RUN key switch to
“RUN"’ position.

Table 5.5 CPU Error List {Continued)
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(1)Subroutine program and interru'pt
program are not written “below
sequence program end OUT F100.

Designation of interrupt program

MO S
101 ¢ b

MQ S :
150 ¢—F-

RST F170 i

Interrupt program .

is located above OUT F100.

(2)OUT F170 and OUT F200 to 215
are written below sequence pro-
gram end two or more times.

The same numbers are used,

| (3)The end of one of OUT F170 and
OUT F200 to 215 programs is not
RST F170.

MO
(=)
( : R
MO
RSt
MO s
g e
END

RST F170 is not provided.

(4) The serial contact in front of OUT
F170 or OUT F200 to 215 is not
only 1 contact.

O

This is not 1 contact.

Error | Error CPU . ‘ . . .
Number| Code State ; Content and Cause of Error Corrective Action
Cc23 FA23 Stop Interrupt program format error (1)Move the RUN key switch to

“STOP’ position.

(2) Perform reset by the RESET key

switch.

"{3) Retrieve QUT F170 and OUT F200

to 215 and correct.

OThere are OUT F170 and OUT
F200 to 215 above OUT F100.

... Provide OUT F100 above
OUT F170 and OUT F200
© to 216.

OQUT F170 and OUT F200 to
215 are provnded two or more
times.

..Do not use OUT F170 and
OUT F200 to 215 two or
" more times.
OThere is no RST F170
.. Write RST F170.

j_Nm (Dummy) : » .
V4
A @
L—> Use a contact which
always allows the

exectuion of RST F170

OThere are 2. or more contacts in
front of OUT F170 or OUT F200
to 215. )

.. Use only necessary contact
(1 contact).

MO .

*When there are plural execution

 conditions of OUT F170 or OUT
F200 to 215, change them ’into
one in sequence program.

X10 TO M5 ‘
r——-ﬂ——i

(4)Move the -RUN key switch to

“RUN" position.

Table 5.5 CPU Error List (Continued)
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Error
Number

Error
Code

CPU
State

Content and Cause of Error

Corrective Action

C24

FA24

Stop

2 or more interrupt unit loading

2 or more interrupt units KI61 are
loaded in the basic base K37B. o

(1)Move the RUN key switch to
“STOP" position.

(2) Turn . off the power of program-
mable controller.

(3)Reduce K161 loaded
(K37BE) to 1 unit.

in K37B

K161 exclusively uses 32 points.
However, since the empty slot uses
16 points, 1/O numbers change.
Therefore, caution should be ex-
ercised.

- Slot
~——» number
K

K37BE |

\ Number of
exclusively
used points
——

10 30 Y50
> 1/0
number

o
-
N
w

Power
supply unit
K3NCPU
(P2)
KX10 (16)
KY10 (16)

X o+
moo
~*

o
-

o

‘Unload K161 from
slot 2.

o
s
N,
w

Power

supply unit
K3NCPU
(P2)

KY10 (16)

X 3% | xx10 (16)

(4)Turn on the power of program-
mable controller. ,

(5)Move the RUN key switch to
"“"RUN"" position.

C27

FA27

Stop

Watch dog error

The ‘processing time of sequence
program (0 to OUT F100)
ceeded 200 ms.

0

Sequence program

OuT 200ms is exceeded.
F100

:[[ ——— Data transfer between

memoaries

has ex- |

(1)Move the RUN key switch to
“STOP" position. : »

(2)If DAOO is monitored by K7PUE,
the operation processing time is ob-
‘tained. K8GPPE, GP-80A displays
‘the operation processing time at.
right bottom in “MONITOR" mode.

(3) Perform reset by the RESET key
switch,

- (4)Reduce operation processing time

to 200 ms or less by use of CJ
instruction, or execute watchdog
timer reset OUT F159 in sequence
program. -

:(5)Move the RUN key switch to

“RUN" position.

Table 5.5 CPU Error List (Continued)
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Error Error CPU . .
Number| Code State. Content and Cause of Error ~ Corrective Action
C80 - Run - | Without END instruction
- | continued

END instruction is not written at the
end step of program. - - 1. If sequence program end OUT
F100 is written, K3NCPU(P2)
operates normally without END

- instruction.

2. If there is no END instruction,
read operation in the ladder
mode of K8GPPE, etc. cannot be
performed.

(1)Move the RUN key Switch to
. "“STOP" position.

(2)Write END instruction at the end
step of program.
0 )

Sequence program|

2
| ouTFoo
Subroutine r Program
— program

Interrupt program k

n END
J
(3)Move the RUN key switch to
“RUN" position.

(4) Turn off the érror number. by the
error number indicator LED reset
switch.

Table 5.5 CPU Error List (Continued)
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6. POWER SUPPLY CAPACITY

consumption of the following units.

K2CPU-S3, K2HCPU, K2Ncpﬂ

MEIGEGS o

To select the power supply unit for local ‘channel and remote channel, calculate the total current

K3NCPU

-

K3NCPU
with peripheral
equipment

(without peripheral
equipment)

5V 3.85A
(5V 3.5A)

Power supply unit

Computer link
KJ71L7

K65PN

5V 0.8A

5V 10A
24V 1A

1/0 unit

0.1A

*power supply unit for 24 V DC input

90

' . K2CPU--S3 Power | it |
Power supply unit with peripheral ‘ supply gm
K61 PA equipment K64PN

(without peripheral
5V 4A equipment) 5V 15A
24 V Null 5V 2.2A 24V Nvu“
(5V 1.85A)
Power supply unit Power supply unit
K62 P K2HCPU
A with peripheral - K65 PN
g ‘ equipment
5V 4A (without peripheral 5V 10A
24V 2A equipment) 24V 1A
BV 2.05A
(6V 1.7A)
K2NCPU
Power supply unit with peripheral
equipment
K63 P Local (without peripheral
: B equipment)
. KJ71 P3
5V bA 5V 1.85A
8V 1.254 (BV 1.5A)
Power supply unit Remote
K64 PN KJ72 P5
— 5V 1.4A
5V 15A .
24V Null

Local

KJ71 P3

5V 1.26A

Remote

KJ72 P5

5V 1.4A

Computer link

KJ71 L7

5V 0.8A

Communication
Unit
KD51E

5vDC 3.0A

/O unit

0.1A

NG
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7. CAUTIONS FOR HANDLING OPTICAL FIBER CABLE

7.1 Cabling Between Link Units

U

L |

© ‘ . No.1

— o
Ly

3
%

|

| X

Fig. 7.1 vlnstalled Optical Fiber Cable Fig. 7.2 Cabling Method

Install optical fiber gables after removing the white caps of connectors on both the front panel of
the unit and the optical fiber cable. Be careful not to touch the connecting parts of optical fiber
cables and connectors with bare fingers. B
The optical fiber cables shall be installed starting from the transmitting connector of the master PC
and proceeding to the receiving connector through slave PCs as shown in Fig. 7.2. In this case, slave
PCs may not always be in the order of small to large numbers such as 1 > 2 -~ 3. Be careful not to
7 connect transmitting or receiving connectors to each other; otherwise the entire system will fail to
operate.
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7.2 Optical Fiber Cable Construction and Standards

The construction and standards for optical fiber cables are shown in Table 7.1.

Single-core optical fiber

Reinforced single-core

Plural-cores optical fiber

Item cable (3 mm ¢) optical cable (5 mm ¢) cable
Single-core .
Clad primary coating Primary coating |optical fiber .r[;?:rzlge?r
Clad cable
Secondary Secondary Inter-
i Core i .
coating coating vening
Construction wire
Shock Shock
absorber absorber|
Winding

Outer sheath

Outer sheath

Outer sheath

Finished outside diameter

Approximately 3 mm

Approximately 5 mm

Approximately 11 mm

Allowable bending radius

20 mm

30 mm

110 mm

Allowable tensile force

30 kg

50 kg

60 kg

Weight Approximately 10 g/m Approximately 25 g/m Approximately 100 g/m
Number of cores 1 core 1 core 1 core
Transmission loss 3.6 dB/km or less (A = 0.85um)

Transmission band 200 MHz/km or less (A = 0.85um band LD)
Core Quartz glass, diameter: 50 * 3um
Clad Quartz glass, diameter: 125 + 3um
Core eccantricity and Each 6% or lss
Primary coating Silicone resin, approximately 0.4 mm ¢
Secondary coating Nylon, 0.9+ 0.1 mm ¢
Shock absorber Nylon fiber
Tension member PE-sheathed steel wire, approximately 2 mm ¢
Intervening wire Polyethylene wire, approximately 3 mm ¢
Winding Plastic tape
Quter sheath Black PVC

Profile Gl

Cable construction A B D

Table 7.1 Specifications of Op*ical Fiber Cables
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7.3 How to Specify Optical Fiber Cable

7.3.1 How to specify optical fiber cable only -

OF —01 0D —J E0O — OM
: [
: T Length
~ Presence of intervening wire
! Cable construction
Fiber type
Number of fiber cores
(1): Number of fiber cores
01: Indicates one-core cable.

(2) Fiber type
OD: Indicates G1 fiber of EG-5/3502. -

(3) Cable construction
A: Single-core optical fiber cable (3 o).

(4) Presence of intervening wire
EOQ: No intervening wire given.

(5) Length

Specifies the length of 6ptical fiber cable in units of meters (0.5 to 100 m).
100M: 100 m

"Example of specification: 50 m of reinforced sihgle-core optical cable only.
OF-010D-BEOQ-50M

- 7.3.2 How to specify optical fiber cable with connector

0D - 94758 — [0~ OM - D
4 . 4

T—— Fiber type

Length - ‘
Number of connectors installed
Connector type

{1} Connector type
94758B: Indicates D4M-type connector.

{2) Number of connectors installed (*)

1: Indicates that a connector is installed only on one end of the cable.
2: Indicates that a connector is installed on each end of the cable.
(3) Length .

Specifies the length of optical fiber cable in units of meters {0.5 to 1000 m).
50M: 50 m '
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(4) Fiber type
D: Indicates G| fiber of EG 5/3502

Example of specification: 50 m of reinforced single-core optical cable with connectors installed on
both ends.. :
OF-010D-BEO-50M
0D-9475B-2-50M-D

Note: A cable and connectors shall be connected at the single-core cable portions as shown in the

figure below,

Optical fiber cable
Single-core cable

Optical connector a&: S i

(OD--9475B) L Approx. 50 cm Approx. 50 cm,
~

Specified cable length

|

Fig. 7.3

7.4 Cautions for Handling Optical Fiber Cable

Optical fibers are glass of approximately 125 um diameter, coated with-plastic resin. Various
reinforcements provided to make cables from them allow you to handle the cables in almost same
manner as ordinary cables. Do not, however, handle them in the following extremely rough ways;
otherwise they may be damaged. ‘ :

(1) Do not bend a cable sharply and sfrongly. (Refer to Table 7.1.)
(2) Do not compress a cable with a sharp, rigid article.

(3) Do not twist a cable strongly.

(4) Do not pull a cable by holding the optical connector or cable.
(5) Do not pull a cable very strongly.

;. (6) Do not step on a cable.

7y Do not place an art|cle on a cable.

7.5 Standards for Optical Fiber Cable Application (Refer to Table 7.1.)

; “) Cable construction type Alcord,3mme¢) ......... for cabling between equipment

Use this cable only inside the board. The cable can be used for indoor cabling between equip-
ment if no special route (rack, pit, or duct) for optical fiber cable is used and the cabling length
is 10 m or less.

(2) Cable construction type B (cord, 5mm¢) ......... for indoor cabling between equipment
® Only for indoor use as a rule. '
® This cable can be placed on a rack (pit or duct), but do so last.
® Protect cable cross points, such as bend portlons with Flexible Metal Conduit tubes or the
like.
® Do not place a cable of 15 m or more in a duct.
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(3) Cable construction type D (cable, 11T mm¢) ....... for outdoor cabling between equipment
® This cable can also be used for outdoor cabling. ‘
® This cable can be placed on a rack (pit or duct), but do so last.
® Protect cable cross points, such as bend portions, with Flexible Metal Conduit tubes or the:
like. :
® For cabling in a duct, do not provide more than one bend point. If two or more bend points
are needed, provide a pulling box. '

7.6 Cabling plan

" There are various methods of optical fiber cable laying. The proper cabling process should be
designed upon inspection of the site to minimize the cablmg cost. The decision standards and
" process flow are shown in Table 7.2 and Fig. 7.4.

Number Site Conditions - Cabling Process Cost Ratio

Distances and installation sites | Prepare optional fiber cables with connectors on both
of terminals are certain. ends and perform only cabling at the site. .

1 : Optical fiber cable with connectors on both ends 1

. (Reference)
Optical cable Connector

Distances and installation sites Prepare optical fiber cables with connector on one end
of terminals are uncertain. and install a connector on the other end at the site
‘ after cabling. .

2 C Optical fiber cable with connector on one end. 1.5
Distances and installation sites | Carry out both installation of connectors on cables and

3 of terminals are uncertain be- | optical fiber cable laying at the site. 20
cause the shop is new or for | Cable without connector. )
other reasons.

Table 7.2 Process Decision Standards

Process Number 1 is recommended because very precise work is required for assemblmg optical
connectors.
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 Determination of equipment layout

U

Determination of optical fiber cable

‘ laying route
DA connector must be installed only on one end of each cable at i '
*< the site. ‘ o - ’ 1« J
@ Connectors must be installed on both ends of each cable at the , :
site. : : Determination of optical fiber cable

specifications

Meeting on cabling work
(On-site inspection)

. Can

Optical fiber cablé
‘with connectors on
both ends-be
laid?

YES

I =l

Preparation of . . . . :
. . Installation or inspection . .
Preparation " cables with con- . | Preparation of cables with connec-
and repair of racks and ] .
of cables | nector on one pits tors on both ends
end
Laying cables - - ‘
. Laying cables with connectors on
, both end
Installation of connector on l L
other end . .
| Cable breakage inspection
|
Installation of connec- . |
tors on both ends
Cable breakage inspection 1} ‘ End-

Fig. 7.4 Flow Chart of Cébling and Optical-Connector Installation
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7.7 Cabling
7.7.1 Laying optical fiber cables without connector

® Lay cables of construction types A and B (shown in Table 7.1) on racks by rolling them (they
are wound on polystyrene foam).

@ |f ducts are used, lay the cable along extended ropes.

® Lay a cable of construction type D (shown in Fig. 7.1) by pulhng the cable and rope after

~ covering the cable top with a cable net. Locate a worker every 20 to 30 meters in this case.

® Optical fiber cable shall be laid at a pulling speed of 10 m/minute or less.

® Avoid twisting cables; twist 5 m or more/turn at the worst. '

7.7.2 Laying optical fiber cables with connector

® Protect the optical connectors with PV C hoses or spiral tubes.

® Do not extend cables by holding the optical connectors because the connectors are very sensi-
tive to impact and tensile force.

® Do not bend or twist cables at the roots of the optical connectors.

® Optical fiber cables shall be laid separately from other electrical cables. If they have to be placed
in the same rack, they shall be laid last. If both are laid in the same duct, optical fiber cables
must not be given a big tensile force. ‘

® Be sure to provide a pull box if a duct has more than one bend.

® Other conditions are the same as in paragraph 7.7.1.

7.7.3 Installation of connectors

Let expert contractors install connectors on optical fiber cables because special skills-and tools are
required for installation.

IMPORTANT

(1) Design the system so that the protection and safety circuits for troubles of program-
" mable controller are located in the exterior of the system."

(2) Since the printed circuit boards are mounted with electric parts, which will be adversely
affected by static electricity, handle them as descrlbed below when they are directly
handled.

1) Ground human body and work bench.

2) Do not directly touch the conductive areas and electrical parts of product.. |
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