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1. GENERAL DESCRIPTION ME&%E@QK

1. GENERAL DESCRIPTION

Like the K0J2, the KOJ2P is an A4-size, highly economlcal high-function and small-scaled progra-
mmable controller and has the following features:

(1) The number of inputs/outputs can be extended from 56 points of the basic unit to a maximum
of 280 points.

(2) The maximum program capacity is 4096 steps. 1024 or 4096 steps can be selected for the
RAM, and 2048 or 4096 steps can be selected for the ROM.

(3) In addition to the sequence instructions (18 types) and data instructions (8 types), the KOJ2 is
prowded with 19 types of application instructions including the addition, subtraction, multipli-
cation and division of BCD six digits. :

(4) Using the K3 or KGPC as a master channel (master programmable controller}, the K0OJ2P
can constitute a programmable controller system which consists of a maximum of 32 channels

- of local programmable controllers and remote I/O units through connection by optical fiber
cables, and therefore, is applicable to a wide range of system control from small to large scale.
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2. EQUIPMENT LIST

2. EQUIPMENT LIST

- 2.1 Equipment List

Unit Division Description Type Name Remarks
‘ ’ ) KO0J2P-AR ' o
: : KOJ2P-AS - | Input: 32 points | - ¢
Basic unit Basic unit KO0J2P-DR- | Output: 24 points | *1 Input
KOQ0J2P-DS | Total: 56 points A: 100VAC, 10mA
K0J2P-DT Photocoupler insulation
32-point K0J1-E32AR ) D: 24VDC, 10mA .
extension unit KO0J1-E32AS | Input:- 16 points Photocoupler insulation
(with extension cable KQJ1-E32DR | Output: 16 points ’
KOJ61CBL) *4 KO0J1-E32DS | Total: 32 points
K0J1-E32DT Output
KO0J1-E56AR R: Relay contact output
Extension K0J1-E66AS 20_0VAC/24VDC, 2A
unit K0J1-E56DR S: Triac output
56-point K0J1-E66DS Input: 32 points - 200VAC, 1A
extension unit KOJ1-E56DT Out L;t' 2 points ~T: Transistor output
(with extension cable | KOJ2-ES6AR Tot:I4 : 56 points 24VDC, 0.5A
K0J-61CBL) K0J2-E56AS ’ P All points indicated by LEDs
1 KOJ2-EB6D R Terminal block connection
K0J2-E56DS
KO0J2-E56DT
EP-ROM 2KROM For 2K steps Select required memory and load it
Memory 4KROM For 4K steps into socket. (RAM for 1K step is
IC-RAM 4KRAM For 4K steps _ |standard-equipped.)
NS Oy | | ower suBDlY fOr | K0J1-PW | 100VAC input, 24VDC 1A output *5
Extension |Extension cable used | KOJ-61CBL | 500mm length , .
cable between KOJs | KOJ-61CBL2 | 1000mm length | |00 VAC input, 24VDC 1A output *5
Fuse *2 For power supply MN5INR Encased in glass tube, 250V, 2A )
For triac (S) output MP75 Plug type, 7.6A
N s For IC-RAM, standard-equipped for basic unit, com-
Battery *3 L|th|>um battery K6BAT monly used for KO, 1, 2 and 3. aa
Switch Switch unit KOsSw For simulation input, 16 points/unit

Table 2.1 List of Equipment

*1: The last two letters of type names of basic units and extension units indicate inputs/outputs.

Example:  [K0J2P -IEI%>

L—Input

Output R: relay contact output

S: triac output
T: transistor output

A: 100VAC input

D: 24VDC input

*2: A fuse is provided for each unit as spare.

*3: If the memory is ROM, a battery is required for back up for power failure.

*4: When the 32-point extension unit is used, the system configuration is restricted. (See Section 4.1.2.)

*5: The extension power supply can be loaded only to Type E56 extension unit.
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Extension cable " 56-point extension Power supply for
- - K0J-61CBL, unit : extension unit
Basic unit K0J-61CBL2 (K0J2-E560101) (KOJ1-PW)
(K0J2P) - - . Tk

32-point extension unit . Fuse for triac
(K0J1-E320300) (MP75)
Memory
(IC-RAM) : i : . 1
: a- ' . . - - Switch unit
_ o o : S (KOSW)
Memory =

(EP-ROM)

a

Fuse for power
supply (KN51NR)

Fuse for triac
(M_P75)

Lithium battery
(KEBAT)

-

- Fig. 2.1 Equipment
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2.2 Peripheral Equipment List

number dlsplay
unit

Unit Description i ~ Type Remarks
L . 3 © K7GPP . : .
Programming Graphic program- (K7GPPE) Programming unit with CRT, used together with
unit with CRT | ming panel GPP KBGPP K6GPF (K6GPFE) and K63CBL.
. - : . {K8GPPE) . . - :
|GPP interface unit K6GPF Interface used for connection of main unit.CPU and
, (K6GPFE) GPP or K6PSB.
GPF cablev » » K63CBL Cable for connectlon of K6GPF (K6GPFE) and GPP
N length 3m
Support base ' Peripheral equip- K6PSB Two peripheral units can be loaded, used together with
: ; Jment support base K6GPF (K6GPFE) and K63CBL.
Programming unit| Programming unit » (&(77&5”'5) | Program 1/O unit loaded mto mam unit CPU or K6PSB
P-ROM writer ~ '|P-ROM writer unit Kewu Loaded into main 'unit CPU GPP or - K6PSB, for
o : (K6WUE) 2KROM ‘
Audio cassette | Audio cassette K6MTF interface for commercially available audio cassette,
' interface (KBMTFE) with dedicated cable..
Data cassette Data cassette K7MTF " Interface for connection of main unit CPU GPP, or
L interface (K7MTFE) K6PSB and K7MT (K7MTE) :
Data cassette K7MT Data cassette for industrial. use. Tape for this unit is
(KZMTE) CT-300 by TEAC and is: c_o?m‘_mercially available.
Data cassette cable K63CBL Cable for connection of K7MT (K7MTE) and K7MTF
) (K7MTFE), same as GPF cable.
Printer -Printer K6PR For circuit diagram of program and hard copy of list,
(K6PRE) used together with K6PRF (K7PRFE) and K65CBL.
Printer interface K6PRF Interface of connection of K6PR {K6PRE) and main
unit (K7PRFE) unit, GPP, or K6PSB.
. -] Cable for connection of - K6PR (K6PRE) and K6PRF
annter cable K65CBL (K7PRFE), length 3m.
Printer paper K6PR-Y , 9-inch paper, available in units of 2000 sheets.
Ink ribbon for K6PR-R Replacement ink ribbon
K6PR (K6PRE)
Handy recorder Handy recorder K6PRT Equipped with P-ROM writer, prmter interface, and
: audio cassette interface functlons .
HGP interface unit K6HGPF Interface for connection of main 'uni‘t CPU and K6PRT
(K6HGPFE) or K6HGP (K6HGPE) ’
K6HGP (K6HGPE) K70CBL Cable for connection of KEHGP (K6HGPE) or K6PRT
; cable and K6HGPF (K6HGPFE), length 2m.
Handy graphic Handy graphic K6HGP Handy graphic programming unit with LCD.
programmer programmer (K6HGPE) : ‘
K6HGP (K6HGPE) K70CBL Cable for connection of KBHGP (K6HGPE) or K6PRT
cable and K6HGPF (K6HGPFE), length 2'm.
HGP interface unit K6HGPF Interface for connection of main unit CPU and K6PRT
(K6HGPFE} or K6HGP (K6HGPE)
External failure External failure " KOJ2-EXON Capable of displaying external failure number in
monitor* monitor unit : decimal three digits. Number 'is displayed by con-
) necting K6FD-J. .
External failure K6FD-J Connected with KO0J2-EXON, capablé of displaying

failure numbers of 100 ~ 999.

Table 2.2 Peripheral Equipment

External failure monitors (K0OJ2-EXON and K6FD-J) will be available soon.

8




2. EQUIPMENT LIST | MER%E@DK
O N

Basic unit GPP interface unit ‘GPF cable Graphic programming
(K0J2P) (K6GPF/K6GPFE) (K63CBL) panel (KBGPP/K8GPPE)
= Interface unit for pe
\ZD _—> —_—> ripheral equipment
P-ROM writer unit
Programming unit
Programming unit . Peripheral equipmént
(K7PU/K7PUE) support base (K6PSB)

',,'f'f; [N

HGP interface unit K6HGP cable Handy graphic panel
(K6HGPF/K6HGPFE) (K70CBL) (K6HGP/K6HGPE)

e

Audio cassette (com-

_—:> mercially available)

=

Printer
; EP-ROM
P-ROM writer unit Handy recorder
(K6WU/KBWUE) (K6PRT)

=3 =3 =

Audio cassette interface Dedicated cable Audio cassette
unit (KBMTF/K6MTFE) : (commercially available)

= — ¢

Data cassette interface Data cassette cable Data cassette
unit(K7ZMTF/K7MTFE) (K63CBL) (M7MT/K7MTE)

=

Printer interface unit Printer cable Printer
(K6PRF/K7PRFE) (K65CBL) (K6PR/K6PRE)
Availabl Available| Available
Y soon soon => soon
External failure Cable External failure The external failure monitor unit
monitor unit number display unit cannot be loaded into Type K0J1-
- (K0J2-EXON) (K6FD-J) E32 unit.
56-point
extension unit o .
(K0J2-E56) Fig. 2.2 Peripheral Equipment

9
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3. SPECIFICATION

3.1 Common Specifications

Item

Specifications

Power Supply

Applied voltage

-~ 100—110VAC, 85 ~ 110%, single phase 50/60Hz + 2Hz

Power Consumption

B6VA, current: méximum 0.9A, inrush current 20A, 10mS

(110VAC 60Hz)

Operating ambient temperature

0~55°C (32~ 132°F)

Storing ambient temperature

—10~75°C (14 ~ 167°F)

Operating ambient humidity

10~ 90% RH, free of dew condensation

Storing ambient humidity

10 ~‘,90% ‘_R._,H,‘freé of dew condensation

Vibration resistance’

Conforms to cfass 3, 1B, JIS C 00911
(16.7 Hz, 3-mm double amplitude, 2 hrs.)

Shock resistance

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

Noise resistance

1000 Vp-p noise voltage, 1us noise width, 25 ~ 60 Hz noise frequen-
cy by noise simulator

Dielectric withstand voltage

1500VAC for
1 minute

Across TO00VAC external 1/0 terminals and case

Across 100VAC external 1/0 terminals and

24VDC external 1/O terminals

Across 100V AC power supply voltage terminals
and case

Across 24VDC external 1/O terminals and case.

5MS or larger by

Across 100VAC external 1/0 terminals and case

Across 100VAC external 1/O terminals and
24V DC external 1/O terminals

possible.

Insulation 500VDC insulation
resistance meter Across 100V AC power supply voltage terminals
and case ‘
Abross 24VDC external 1/O terminals and case
Grounding Class 3 grounding. Grounding may not be required when it is im-

" Ope rating ambience

Particularly dust and corrosive gas should be minimal.

Cooling method

Self-cooling

Note:
power supply terminals.

Before voltage withétand test, disconnect the grounded terminal. Also, apply voltage to batch of 100V AC

Table 3.1 Common Specifications

12
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3.2 Performance Specifications
3.2.1 CPU performance specifications

(1) Performance specifications

Item Specifications

Control method ‘ Stored program, repeated operation
1/0 control method : input and output .are provided each time during repeated operation.
" Programming language Dedicated language to sequence control (relay symbol type, used

together with iogic symbolic language)

Instruction | Number of instruction | .26 types of basic instructions (sequence instructions + data in-
structions) + 19 types of application instructions

Word length _ S - 16 bits/step
‘Sequence instruction execution time | . _ 5.6us/step/step on average.(*1)
Data instruction execution time | = See Section 2 of APPENDIX.
Program capacity and memory *1 ~ IC-RAM | EP-ROM ® Select required memory and
_ SR . — — - load it into socket.
11024 steps * = - (*:RAM for 1K step is standard-
e - - ] equipped. )
2048 steps - 2KROM ® RAM s backed up by lithium
- g - battery. Total power failure
4096 steps 4KRAM | 4KROM guarantee period: 300 days *2

Number of 1/0 points Baslc unit: input — 32 points, | Maximum number of inputs/

output — 2 pomts 1 outputs: 280 points

E32 extension unit: o
: input — 16 points,
output - 1 points

E56 extension unit: .
input — 32 points,
output — 24 points

‘Number of temporary memories | 250 points M250 (off at initial receiving)
. e o ‘ (MO ~ M249) M251 (off during link communication) -
_ M252 (empty: not usable)
:M253 (on at link communication error)
M254 {(on at battery error})
‘M255 (on during run)

Timer/counter Number of points 128 points (T/CO ~ 127 including timers and counters)

(built-in) Timer specifications | TO~ T95: 0.1 ~ 999.9 sec setup time; 0. 1 sec setup time increments;
on delay

T96 ~ T127: 0.01 ~ 99. 99 sec setup time; 001 sec sétup time
increments; on delay

o Counter specifications 1 ~ 9999 setting range.
Shift register |[Number of usable points | 249 bits (M1 ~ M249) excluding those used for temporary mer}nory,

Specifications With temporary memories combined in units of one bit, up to 249
S < w1 bits are possible (data shift is also possible).
Data register Specifications .96 points (DO ~ 95), 16 bits for 1 data, maximum of four digits can
) o be handled in units of four btts
Data input/output Four 1/O points make up one digit. Usable jointly with process
» input/output, Decimal one ~ four digits in the range of 0 ~ 9999,
Power failtiré latch range ' Power failure latch is possible by LATCH key switch of basw umt
R ‘| M128~ 249, T/C64~ 111,D64~95
Allowable instantaneous stop time ' 20mS (at the time of independent use)
Self-diagnostic function Watch ‘dog error ‘monitor (WDT = 200mS), error machine code

detection, power supply error detectlon RUN signal is" output by
program from exterior, .

Note:  *1: The memory is used for independent system and local programmab/e controller of data link system,
and is not required for remote 1/0 unit.

¥2: For replacement of battery, see Section 6.4.

13
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(2) List of devices

. .. Number
ngnce Description Number of Points Remarks
X00~ 1F 3 Numbers allotted to basic unit
X80 ~ 9F Numbers allotted to extension 1
XCO~ DF 160 points | Numbers allotted to extension 2
1 X Input X180 ~ 19F Numbers allotted to extension 3
X1C0 ~ 1D__F 4 -Numbers allotted to extension 4‘
X100~ 17F | 128 points | For data link
Y20~ 37 | § Numbers allotted to basic unit '
YAO ~ B7 Numbers allotted to extension 1
YEO ~ F7 * 120 points Numbers allotted to extension 2
2 Y _ 'OUtput YAO ~ 1B7 Numbers allotted to extension 3
Yj EO~ 1F7| / A Numberé allotted to extension 4
Y100~ 17F | 128 points | For data link
OM254: Turns "on when battery voltage reduces.
3 M Temporary MO ~ 249 250 points OM255: Turns on' when output of self-diagnostic
memory . .
. : result is normal during run. Turns off at
stop, error and power-off.
OT and C are numbered in series like TO, T1, C2, T3,
4 T Timer Ca4 ... The same number cannot be used for T and
. : 0~ 127 for . C.
| both Tand G| ‘28 Points
5 C Counter OoTO0 ~ 95 (96 points) are 100ms timers. .
: T96 ~ 127 (32 points) are 10ms timers.
_ , OFQ ~ 99: external failure memories
Function R : . :
6| F number | FO~ 126 118 points | 4100~ 104, 108 ~ 119, 126:
application instructions
7 D | Data régister DO ~ 95 96 points Eal?cg\ and following nqmbers are fot special appli-
ONumeric contant: 0 ~ 9999
: OMaster control: 0 ~ 63
8 K Constant KO ~ 9999
' “oDigit designation: 1~ 4
oJump destination step number: 3 ~ 4095

Table 3.3 Device List

14
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(3) Instruction list

[ Instruction . . Drawing l“sstru'i:i‘l’" Function Drawing
No ?I!\/I:‘"‘::)l - Function Representation No, u‘\/"a“mg) unctio Representatnon
. Logic opera- ) .
LD ion start mc : -
e Son) | 10 b L—-
‘ Load pstart‘ ‘ ‘ X.Y.M.T.C.F | controt : 1T Kn - n= 0"'63
- NOT logic F : )
121 ::,Z: 033333"_,“3” —H—A—( 1|11 Miaster " comirol : +——- ~AMCR Kn
*inverse ‘ b olzte;:ttlon XY.MT.CE ceensggl v reset n=0 ~63
-AND 'dLogwal Qro- } ) I SET ‘ Set of :
3 ) . (C::nzact a sen_es) +t it ( ) q 12 ] : Y.BMC.’ F : ET Y. M
|- AND \connection J |7 XY MT.CF Set Ll . .
ANI | | -, Logic NAND - ' \ RST | | ‘Resstof v, M, F M
. Sty | He— O g U e
: i:verse . ‘nection X.Y.MT.CF ) Reset | temporary value o
: : Légical add o~ SFT || 1-bit shift 1 —ry
5 ; ?p‘;?;:?feﬁ,a _ +'cu"—"——0—4 14 —. | ‘of?te‘:glr:;rarv —
OR connection X.YMT.CF | | Shift | : ] » ‘

Logic NdR ‘ ' J Condlt:onal jump

. | Contact b e Jump to iatter step ) R m——
’ parallel | :: l it ] ( ) | 15 Conditional (n.umber when input}| ¥ "‘l
I inverse - . \_connection . X.Y.M.T. C F “jump signal Is on. inati

Jump destination number

B ANB] | Logic block PLS : l-;ufs? 6 :
- 1 . 'AND ‘ Pulses for 1:cycle : ‘

71 Series con< 6 of program is gen- —
|1 “AND nection between - Pulse -~ || erated at rise of

biock blocks \input signal

H

[®]
2

»

—

ogic block . . :
. ‘ éiﬂg' ‘ ol : : o ll For program delete
8 ] Parallel con- L 171 — : No operation .. or space
: } OR 14 nectlonbetween . 1 "NoP )
. block . blocks o
OUT Coil output (Y, M) ‘ » - . Y e
Timer'output (T) Return to step 0
9\ Counter. oﬁtput (c) 0—" | 18 . Program end | | Be sure to enter END
L ouT ' Fi.méﬁbn“l:\i)o. oYM C F ~END L | attheend of program.
output . . ) .

Table 3.4 Sequence Instructlon List
Note: *1: T and C set values can be spe(;/f/ed: for‘cjongtant K and data register D,
" *2: OUT T, C and CJ are 2-word instructions, All others are 1-word instructions.

I Instruction | ' Drawing : ~ |instruction : ‘Drawing
i . A : ol bol i S s
No, %\(’r:r:;l Function Representation No, s(,‘{.';‘me, ' Function Representation
o - *s *1 %2 ' valy %5 *ixg
.l MOV . Data transfer (Mov[ S D] 5 - ADddsiti%n 5 v
H ’ +S—
| Move - P . 1 Plus
2] x?rsf;,a?:s:n o +'| 6 ‘ " subtraction 4 *5 . 1 %2
i - i AN 1 . D—-S>D .
i Larger - '§>D 1 Minus : s : Hm
: . o Y. M T.C.F
i ' * * BIN+BCD . .
al < Mggnitg‘d: +|5 m ‘ , BCD conversion *5 %1 %2
i - .. comparison : S>BCD -BCD-S m
" ‘gmalier | S<D : B8CD conversion ) -
I Y.M.T.C.F D -
‘ 1 ' %5 *6 m BCD»BIN ‘ - .
a4 Ej . Coincidence +.| E-ﬂ . 8 ; .°°§l'§',s,\',°" +~:5 , S1 2
I .. 8=D : m-m
al o . ; g Binar o rsion
i _ Y.M.T.C.F e "o _ a5 ”,I l

, v Table 3.5 Data Instructions
Note: *1: S stands for source.

*2: D stands for destination.

*3: All data instructions are 3-word instructions.

*4:  Negative numbers are not handled. ‘ :

*5:  Instruction data operation is initiated when input srgna/ /s on.

*6: These instructions are used for series con tact a, while others are for-coils.

15
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S D K D Tlex|{y|m L MOV I Km ] DﬂCdnstant set : constant Km (0 ~ 9999) is set to Dn.
Il/IOV [ Dm l Dnj Transfer : Content of Dm is transferred to Dn.
K O|0|10] 10lo ] Change of T, C temporary valye :
: l Mov l Dm l T'an Content of Dm is written into T, C temporary value.
Batch output : Dm content is output in blocks in units of 4
D OI0I0] 1010 r mMov [ Dm IKn-Y’Ml . points up to 16 points.
Read of T, C temporary value :
MOV ) - I MOV [ T.Cm | Dn T, C temporary value is transferred to Dn,
Bep | T OloI0] 1010 | MOV leX Ml DnjBatch input : X, M content is inputted to Dn in blocks in
BN umts of 4 points up to 16 points.
. Pattern output to Y : Bit pattern is output to Y in blocks in
+ C O|0|0] 10|10 l MOV | Km —I Kn¥Y ] units of 4 points up to 16 points.
T = ) Batch mput of X to M: X is inputted to M i in blocks in units
T T [ mov KmX l KnM of 4 points up to 16 points.
X OI0l 100 rMO,V ] KmY | Dn ]0utput pattern save of Y : X r'Jso it;??ﬁfgrtrgq' éoplgir:‘ {? units:of
k ‘ BCD Dn | Binary data of data register is converted into BCD.
v | lololo| |o]o| LBCR L bm | Bn_]sinary data of detareg |
- - 1 BCD l T,Cm ] Dn 1 T, C temporary value is read and converted into BCD.
M 0] 0] @) O O | BIN I Dm [ - Dn WBCD data of data register is converted into binary.
D I BIN l KmX T “Dn BCD data of input is converted into binary and inputted in
K{D|T|C|X|Y|M] L blocks.
18 l BCD l T.Cm ['KnY T, C teénporlary v\a(lue (binary) is converted mto BCD and
: : : output directly to
K OO O OI10|0|10 :I BCD l Dm T KnY 1B|nary data of Dm is converted into BCD and output durectly
R 1 1T . Constant addition : Km (0 ~ 9999} + Dn content is done
b lIololololololo r + T Km [ Dn jAdd - . anthhe result is st;)red int;) E;n. ‘
ition : Dn content + Dm content is done and the result is
. r + l Dm l ' Dn stored into Dn,
= T [O10I0I0I0I0IO TIConstant subtraction : Dn content — Km (0 ~ 9999 s done
>< g [ = l Km T Dn 1 and the result is stored into lignl
) : ' _ Subtraction : Dn content — Dm content is done and the
c olololoplolo r l Dm I Dn ‘ result is stored mto Dn.
I > l Dm I th lMagnitude comparison : Dm content > Dn content is judged.
X 10|I0I10I010|10|0 ‘ Magnitude comparison :
: l < I Km | Dn ] Constant Km (0 ~ 9999) < Dn content is judged.
v lo O ololololo l ‘ = l ,D.m r pn 1Comcndence judgement : Dm content = Dn content is judged.
. ‘ . : [>’<,= [ Km l T;Cn s;lrsgt“ggslpanson of T, C temporary value and reference
m O[O O O[O|0|0] l >,<,= l Km: l KnY IC_ompanson of output pattern and reference pattern (Km).

Table 3.6 S, D Instruction List of Data Instructions

‘Note that when programming is performed by use of K6GPP, K7GPP, K6PU or K7PU (unit
~having a legend plate which does not indicate “DATE" as shown below), only the S and D com-
binations of programmable data instructions shown in the following tables can be used.

DIOIK3E
Version
t———— Year and month of manufacture
BCD(o)
MOV ' ><=4+,— BIN(-)
SRk ipfTic|x|y|m| |N\Q[x|p|Tlc|x|vim| [82]k|p|T|c|x|¥|Mm
K ) K O K
D olo|o olo D ) D O,
T °] T T ]
C 0] C C o)
X 0 X X .
Y Y Y
M 0 M M
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Instruction Function - ' Operation Result
OUT F100 | Indirectinversion of |- Inversion ® 1’s complement ,
16-bit data . D . v
- E N E ® (D110) is data register number.
D(D110) D(D110)
Augend Addend . Addition result

OUT F101 | BCD 6 digit Addition Upper. Lower Upper Lower Upper Lower
: ‘ two digits four digits two digits four digits three digits four digits

ool ] ] + ool ] =R 1]

D111 D110 D113 D112 D115 D114
: i - I
OUT F102. BCD 6 digit inuend - Subtrahend Subtraction result
subtraction Upper  Lower Upper = Lower  Upper Lower
‘ two digits four digits two digits four digits two digits four digits
Lot - *
. R 00 = positive
IOOI Ill I—IOIH I |—~
' _ _ 0 L E]:] 10 = negative
D111 D110 D113 D112 D115 D114
ipli ’ ipli Multiplicati It
OUT E103 » BCDQdigit “ Multlphc§nd Multiplier Jp;grllcal\/:?dnd:rzsul;ower
multlpllcat|on Upper Lower . Upper Lower four four - four

two digits four digits two digits four digits digits digits  digits

B B T1-C 1]
D111 D110 D113 D112 D116 D115 D114
Dividend Divisor - Division result -

OUT F104 | BCD 6 digit division .
: Upper Lower Upper Lower Upper Lower -
two digits four digits two digits four digits two digits four digits

D111 D110 D113 D112 D115 D114
o Upper Lower
one digit- four-digits ,

- [2 (Remaintser)

: ' : D117 D116
OUT F108 4+ 16 bit Decoded/ Decoge Decode/
: decode/encode | encoded data designation encode result "
« N . 0 = decode
E [Ij 1 = encode
D11Q ' D111 D112 . ) o
OUT F109 | 16 bit check Check data  Number of “1” bits |
‘ - The number of “1” bits in (D110)
’ E—:I e r__'_':] is checked and the number is stored
D110 - D1 in (D111).

OUT F110 | 8-bit data association | Value to be associated - Association result .
D(P111)  D(D110)  D(D110)

ouUT F111 16-bit data Value to be dissociated  penciation result

- dissociation ——i

(17 - |
D(D111) (D111) (D110)

OUT F112 Indirect AND '

operation of
Momae | L1 o~ [ -~ []

D(D110) D(D111) ~ D(D110)

Table 3.7 List of Application Instructions (Continued)
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MELSER-K

Function

Operation Result -

Instruction
QUT F113 | Indirect OR operation I:I -V [:__j - [:]
of 16-bit data D(D110) DD111) D(D110)
N - H t' of = ) .
OUT F114 Batch shift of Head number  Number of Designation *0 = leftward shift
of M D points to shift direction . .
-{ temporary memory M G e 1 = rightward shift
be shifted »
: ' Head number of M is placed
@j ' @::] in (D110) and the number
. f points i is shifted
D110 DI D112 OF PO IN(DT1T) s shifte
OUT F115 | Batchshiftofdata | Headnumber  Number of Designation of g _ |ofyvard shift
L ~resistor D . of D D points to shift direction 1 = righ d shi
‘ . be shifted = rightward shift
m. Head number of D is placed
- in (D110) and the number
D110 D11t D112 of points in(D111) is shifted
' once,
. o . Number of .
b . S
OUT F116 | Batchresetofdata | oo ™™ D points to Head number of D is placed
- register D be reset in (D110) and the number
of points in{D111) is reset.
D110 D111
: Lo . 14 T,C, D number ;
OUT F117 Indirect reading of i ;
o c Three digits Reading result .
. 0 = T. C
] - [
D110 D111
. U B s | T, C, D number .
OuUT F118 Indlrgffg;rglfg of Three digits | Writing resgh 0=T.C
D110 D111
o Number of digits and ,
OUT F119 | Data transfer from head number of Y . Batch transfer from output Y
YtoD Number of digits to data register D. A maximum
. r';‘uer?wdber (?e?t‘ijr?;??orn()f transfer of 16 points are transferred in
’ , units of four points.
- 1
D110 D111
OUT F126 High-speéd processing ' . :
programcall - Used for call of high-speed processing program (SET F126) in normally
: : processed program and return to normally processed program (RST
F126) a‘pthe end of high-speed processing program.
RST F126 | High-speed processing
program return

Table 3.7 List of Application Instructions
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3. SPECIFICATIONS

3.2.2 Optical data link specifications

IMEIGEES §

Item

' Specifications

Data link function

® Remote 1/0 channel of remote 1/0 system
® | ocal programmable controller of local
programmable controller system

Slave channel function

Programmable controller
applicable tomaster channel
(Number of connected
slave channels)

_ KGPC K3 ' :
1 A maximum of 32 channels: KOJ2P can be used together W|th Iocal
" programmable controller (KJ71P3) and remote 1/0 unit (KJ72P5) composed of

(selectabl'e by the internal setting switch)

K2 or K3.

Transm ission cable

Optical fiber.cable (quartz glass)

Maximum transmission
" cable length

" Maximum 2 km between channels (

between master channel and slave channel )
between slave channel and slave channel

Communication speed

500 k BPS

Number of points for data
link with master program-
.. mable controller

-, maximum 280 points forXandY . _
128 points for each of X and Y, maximum
256 points, macimum 24 vpolnts forD

Remote 1/0 unit:
Local programmable controller:

 Test function

* Master test, slave test (test can be made by sel‘ecti‘On_o_f the mode setting switch)

Automatic reconnection

Provided (selectable by the internel setting switch,) :

_function

Optical link mode
" setting

[Front digital switch]

\ 4 - R 0: ONLINE mode
AR, 1: OFFLINE mode - .
8 3 o . 2: MASTER TEST mode
S : 3: SLAVE TEST mode

~4~9:Notused

Channel number
"~ setting

Setting

[Front digital switch] - .
Specified by 0~ 32

Function setting

A 4 A 4
9 ‘12 9 Al -0 lndenpendent programmable
|8 3 21 --controller
NG| Tt 1~32: channel numbers for remote
£ s S _1/0 unit and local program-.
X1 - Xi mable controller
CH.NO
[Internal setting switch] v
E Empty - | ‘Independent program- | Remote | Local program- '
2| Empty mable-controller /0 | mable controller
N El Sttt OFF | oN OFF
ap------- OFF OFF | *" ON
— . -
| 5| Empty
6| Empty v .
7| Empty | Automatic reconnection | _No automatic reconnection-
(8} ------- OFF_____ ON

During suspension of -
deta'link

Remote 1/O unit: all output pcmts are: turned OFF :
L.ocal programmable controller all data link points are turned off M251 turns
: ON, sequence processing is continued,

Note: The Wmark in the table indicates factory-set state. .

Table 3.8 Optical Data'L.ink Specifications
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' Optical Single-core Cord | Reinforced Optical Single- .
ftem ‘ (3 mm dia.) core Cord (5 mm dia.) Optical Cable
Optical
) ] Primary coating | single-core Tension
’Prlmvary coating Socond cord member
Secon- 2econa- inter-
S dary kP8 D mediary
Sfcrqctgre ?B\'COating a6 Ll coating | wire
47 Bufer %Buffer J ~
layer v layer <
Outer sheath | . ' Outer sheath | cable  Outer sheath
i ‘| wrapping
Finish OD Approx. 3 mm 4 Approx. 5 mm Approx. 11 mm
Al'vlnfowéb‘lre bending radius 20 mm 30 mm 110 mm
"% " Allowable tension " 30 kg 50 kg 60 kg
Weight ' Approx. 10 g/m Approx. 25 g/m Approx. 100 g/m
‘ ,'v,_:‘,f”,Nur,nber;of abplicable cores 1 core 1 core , 1 core .
L For wiring inside - k For wiring between For wiring betWeen
Application . ' panel ' ~indoor equipment outdoor equipment

Transmission loss Maximum 3.5 dB/km (A = 0.85um)

'Transrv.1is§ion band Maximum 220 MHz/km (A = 0.85um band LD)

" Core Quartz glass, diameter: 50 * 3um

Cladding Quartz glass, diameter: 125 * 3umm

Core eccentricity and . - . ]
ellipticity Maximum 6%, respectively

“Primary coating ~ Silicone resin, approx. 0.4 mm dia.

Secdndary coaring Nylon, 0.9 £ 0.1 mm dia. _

Bdffer layer Nylon fiber

S Tension mer'nberv ‘PE coated steel wire, approx. 2 mm dia.

‘ Interrﬁediary wire Polyethylene étring, approx. 3 mm dia.

N Cgp'iélwrapping

Plastic tape
Outer sheath Black PVC
" Profile ‘ R ‘ - al

o ‘ Table 3.9 Specifications of Optical Fiber Cable
Note: " 1.. Designation of optical fiber cable
~ OF-010D-00 EO-OM
L S

,Cable‘struct).)re A: opfica/ single-core cord (3mni dia.)
B: reinforced optical single-core cord (5mm dia.)
C: optical cable (11mm dia.)
Cable length (specify in meters: 5 ~ 2000m)
- 2.-Designation of connection of connector to optical fiber cable
..0D-9475B-[1-00M-D
- 4

Connection of connector — 1: only one end of cable,
2: both ends

Cable length (specify in meters: 5 ~ 2000m)

- 20




3. SPECIFICATIONS | RN EISEEE ¢ .

3.2.3 Memory specifications

RAM v ' ROM
Typename | % 4KRAM ' 2KROM | 4KROM
Capacity , | 1024 steps 4096 steps 2048 steps 4096 s'teps'
Construction IC chip | 1ccehip IC chip ICchip

Note: Applicable RAM and ROM are restricted to Mitsubishi’s products. -

Table 3.10 Memory Specifications
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3.24 1/0 specification§

(1) Tybé AR (JOOVAC input, relay\ cohtact output)

: “Input Specifications ) Output Specifications .
Insulation system Photocoupler | Insulation system ‘Relay
Operating _All points indicated by Operating All points indicated by
indicator light-emitting diodes indicator light-emitting diodes
. — | o Max\mttjggoad 250VAC/125{/DC
.. Input voltage . 7 85~121VAC

. 120VAC cox¢=0.7~
1point| 2A(o2ypc L/R=7mS )

— Load power supply
Operating current 10mA (100VAC) A

" (g n lsmsimiy
OFF >ON| 8OVAC minimym | Maximum inrush 5A/points
Operating voltage : —
ON-OFF [ 40VACmaximum | Minimum foad o AL ZIOVAC),
Resbonse i OFF ~> ON 5~ 15mS Response time  |-2FF7ON 5mS
| - se time
esponse ime " oN > OFF 15 ~ 30mS P ON — OFF 16mS

Electrical 500 thousand times or
more (110VAC 1.5A)

Input impedance 10kQ2 ‘ Contact life — -
. 20 million times
) Mechanical or more
o _All points/common Leak current 2mA (220VAC 60Hz)
Common wiring ( _provided with terminal block for ) i — -
) bridiging external wiring per 16 points Common wiring 8 points/common
External 20-point terminal block connector External 20-point terminal block connector
connection system (terminal screw: M3 x 0.5 x 6) connection system {terminal screw: M3 x 0.5 x 6)
Applicablé 1.26—3,2-S3 Applicable 1.26-3, 2-83
solderless terminals | (proper tightening torque: 7kg/cm) | solderless terminal | (proper tightening torque: 7kg/cm)
Applicable wire size|. 2mm? maximum Applicable wire size ' 2mm? maximum

Built-in power supply
(incorporated only in)

basic unit . - »
24VDC
$Z4GDC Output
Input equipment ‘ l equipment
J - 4752 0.22uF ! '
| — & 114(1 g 2u 1 Ao
i Input ) RA I -
—=0 - MC;
' ‘ Output |_¢
! <
COMMON
o
) 5 . Input

' ™~ Output | _
. ] i
¢ :—‘— Input L
Output *
(~) ,
Ny T

Since the basic unit incorporates 24V DC power supply, it is not required to supply the relay power supply for
output circuit from the exterior. Connect E32, E56 extension unit in the exterior so that power is supplied from
the 24V DC supply terminal of basic unit. :

Table 3.11 Type AR Specifications
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(2) Type AS (100VAC input, triac output)

- Input Specifications

Output Specifications

Insulation system

Photocoupler

Insulation system

Photocoupler

Operating
indicator

- All points indicated by
light-emitting diodes

Input voltage

85 ~ 121VAC

,Opefatihg current

10mA (100VAC)

Operating All points indicated ‘by'
indicator light-emitting diodes
Load voltage 80 ~ 242VAC .
. |'1point 1A
L.oad power supply - s poi P
o oints simul-
) 8 points | BA (taneous ON )

Maximum inrush

- -3 OFF->ON 80VAC minimum load current 30A/point (1 cycle)
Operating voltage 1 . Mini load — - -
: ON - OFF | 40VAC maximum gy 30mA (25°C)
R o " OFF -+ ON 5~ 15mS Res e time" OFF > ON 1mS
nse time - e ‘Response time’ :
csponse e | 'oN— OFF 15~ 30mS sponsetime [oN— OFF 1/2 cycle
Input impedance ka Fuse-blow alarm 125VAC

*contact

Maximum current: 0.6A

Common wiring

All pomts/common '

( rovuded with terminal black for )
brldlgmg external wiring per 16 points

Leak current

3mA (220VAC 60Hz)

Common wiring

-8 points/common

:solderless terminals

(proper tlghtemng torque: 7kg/cm)

External 20-point terminal block connector External 20-point terminal block connector
connection system (termmal screw: M3 x 0.5 x 6) | .connection system (terminal screw: M3 x 0.5 x 6)
‘Applicable '1.25-3,2-S3 ~Applicable 1.25-3, 2-S3 \

| solderless terminal

{proper tightening torque: 7kg/cm)

Applicable wire size

2mm? maximum’

Applicable wire size

2mm? maximum

basic unit

N T,

0 O

Inputeqmpmenj\ v

; Bu_ilt{in} power supply‘
incorporated only in)

% Fuse-blow alarm output

N

1
]

24VDC

e

‘,——o}o

—t

COMMON

Input

—

. —0 O

Input;

&

—ob S

479 0.22uF

}x  equipment

}zur__s]

/\,SOL

Output

O

Nz

Output

Output

&
6@;

The basic unit mcorporates 24V DC power supply When Type DR AR, DT or DS is used connect E32 E56
extension unit in the exterior so that power is supplied from the 24V DC supply terminal.

Table 3.12. Type AS Specifications
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(3) Type DR (24VDC input, relay contact output)

Input Specifications

- Output Specifications

Insulation system

Photocoupler Ihsulation system _ Relay
Operating All points indicated by Operating All points indicated by
indicator light-emitting diodes -indicator light-emitting diodes

Maximum load

24VDC +10~ —10% voltage 250VAC/125VDC
Input voltage — - -
, (Power supply built in basic umt) 1 poi 2A(1 20VAC cox¢=0.'7)
is used point 24VDC L/R=7m$S
; Load power supply , 8. - P— y
Input current 8.5~ 11mA (24VDC) 8 points | 8A (taﬁ;‘)‘:f:g,’\‘,‘” )
OFF>ON | 8~10VDC Maxirmurn inrush 5A/points
Operating voltage — - - - :
o1 : .Minimum load 5mA (100V/200VAC),
ON -~ OFF 8~ 10vDC “eurrent ~ 10mA (24VDC)
R ) n t'.m "|OFF > ON 9~ 15mS Ro ‘:t'm OFF - ON. 5mS
esponse ti / esponse time
\esponse tMe.~ IoN— OFF 9~ 15mS ponse ON— OFF 15mS
Input resistance Approximately 2.4k$) Con Electricai, E.?g,;??%@gé‘?%l‘;r
. -~ Contact life -
Inout Sink input SR Mechanical 20 miilion times
nput system _ (input current efflux system) echanical- or more

- Common wiring

- 32 points/common
provided with terminal block for

(brudnging external wiring per 16 points)

Leak current

2mA (220VAC 60Hz)

Common wiring

-8 points/common

External”
connection system

20-point terminal block connector
{terminal screw: M3 x 0.5 x 6)

External
connection system

20-point terminal block _cbnnéctbr
- (terminal screw: M3 x 0.5 x 6)

~ Applicable
solderless terminals

1.25-3, 2—83

(broper tightening torque: 7kg/cm)

Applicable
solderless terminal

1.25-3, 2-S3
(proper tightening torque: 7kg/cm)

Applicable wire size

2mm? maximum

Applicable wire size

2mm? maximum

basic unit -

Built-in power supply
(incorporated only in)

24VDC

1

COMMON

Input equipment . _
Y
o =2
. 4 :
S W—
« o Input
- _ :
‘ "COMMONi ‘
. Input
! S |
) —t ‘ Input

| 479 0.0224F

24GDC Output
equipment

.

R

¢ RA

Output

9

SOL
@ |
1

—-—0—

’ iCOM MON :

Output

Output

.

Since the basic unit incorporates 24V.DC power supply, it is not required to supply the power supply for input
circuit and the relay power supply for output circuit from the exterior. Connect E32, E56 extension.unit in the
exterior so that power is supplied from the 24V;}DC' supply terminal of basic unit.

. Table 3.13 Type DR Specifications
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(4) Type DS (24VDC input, triac output)

Input Specifications Qutput Specifications
Insulation system Photocoupler : Insulation system Photocoupler
Operating All:points indicated by Operating All points indicated by
indicator : light-emitting diodes indicator light-emitting diodes
: 24VDC +10 ~ —10% Load voltage 80 ~ 242VAC
Input voltage v — — V
B (Power supplyi/s ?;23 in basic umt) 1point | 1A
: Load power supply 8 oo i
Input current 8.5~ 11mA (24VDC) ' 8 points | 5A (taggg:};g,",z;“ ) \
’ Maxi i h .
' OFF - ON 8~ 10VDC Toad curtone” '30A/point (1 cycle)
Operating voltage - i oad | —
ON-> OFF 8~ 10VDC et 30mA/point (25°C)
R " OFF - ON 9~ 156mS Re " OFF - ON 1mS
esponse time T sponse time
pon ON —~ OFF 9~ 156mS P ON - OFF 1/2 cycle
ut . aximum current: 0.
Input system (input current efflux system) . ]
L . All points/common. Leak current ~ -3mA (220VAC 60Hz)
Common wiring l provided with terminal block for ) -
o bndlgmg external wiring per 16 ponnts Common wiring 8 points/common
“External 20 -point terminal block connector | External 20-point terminal block connector
connection system | (terminal screw: M3'x 0.5 x 6) connection system | (terminal screw: M3 x 0.5 x 6)
Applicable ©oei1,26-3,2-S3 i Applicable . 1.25-3, 2—-53
solderless terminals (proper tlghtemng torque: 7kg/cm) | solderless terminal | (proper tightening torque: 7kg/cm)
Applicable wire size 2mm? maximum’ . |Applicable wire size 2mm? maximum
Built-in power supply ‘ ) ‘ % Fuse-blow alarm output
( incorporated only in)
basic unit
24VDC
T - 24GDC Output
Input equipment : _ }>§ equipment
”——@jh 2 kl 472 0.022uF - SOL
o I e =TCN I
- Output ! T MC
' ]
75A| | H
- *HH
Input 90 0¢ |COMMON
; Output 4 )
T Input
Output [ ]7sa
0 O

Since the basic unit incorporates 24V DC power supply, it is not required to supply the power supply for mput
circuit and the relay power supply for output circuit from the exterior. Connect E32, E56 extension unit in the
exterior so that power is supplied from the 24V DC supply terminal of basic unit,

Table 3.14 Type DS Specifications
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(6) Type DT {24V DC input, transistor output)

Input Specifications - Output Specifications

Insulation system Photocoupler - Insulation system Photocoupler
Operating All points indicated by Operating = - All points indicated by
indicator-. . - light-emitting diodes - ‘indicator light-emitting diodes

24VDC +10 ~ —10% Rated load voltage 5/12/24vDC
Input voltage R i i .
(Power supply built in basic unlt) Maximum Load : 30VDC
is used power supply.
Input current 85~ 11mA (24VDC) - 1point |~ . 0.5A
) : _ ‘ ] Load power supply 8 N
~ |oFF>ON |  8~10vVDC e |8 points | 4A (taggg;};g,':;“-)
| Operating voltage ' Vo — : ‘
, : e aximum inrus} B
ON - OFF 8~ 10vDC load current . . . 15A (50mS)
R B " OFF~>ON 9~15mS R o tim OFF—-ON 0.1mS
esponse time v , esponse time :
esponse ON - OFF o~18ms | o ~ |on-oOFF 0.5ms
Input resistance ‘ Approximately 2.4k$2 Mazn:g;r:’t\gll\tlage , , 1.5V
Sink input 1 External supply | = .. . .
Input system . | - byt current efflux system) unit 160mA/16 points (24VDC)

All points/common

. o , All points/common
Common wiring ( provided with_terminal block for ) Common wiring (b

provided with terminal block for )

bridiging external wiring per 16 points ridiging external wiring per 16 points

External 20-point terminal block connector. |~ External 20-point terminal block connector
connection system (terminal screw: M3 x.0.5 x 6) connection system (terminal screw: M3 x:0.5 x 6)
~ Applicable - 1.25-3,2-S3 "~ Applicable . 71.26-3,2-83 .
solderless-terminals | (proper tightening torque: 7kg/cm) | solderless terminal | (proper tightening torque: 7kg/cm)
Applicable wire size _ 2mm? maximum Applicable wire size 2mm? maximum

Built-in power su ppl‘y 24\_/_DC 1A

(incorporated only in)
basic unit

24vVDC
24vpc Output

Input equipment 1t L _ . equipment
el 4 . ) @ Y2t S )
o o : { }- ' zﬁ 32. 1 . 4@-—1
| — ! an input . I;E g
. o . Output @-—1

1 common | - S : -
“————f. e ' ) ; COMMON
, ] ‘ Input ' ‘ - .

i, T Output

. - N Input ) . » |
S O e Output R
COMMON :

COMMON .

*

Since the basic unitincorporates 24V DC power supply, it is not required to supply the powe'r supply fo'rilnput
circuit from the exterior, Connect E32, E56 extension unit in the exterior so that power i$ supplied: from the

24VDC supply terminal of basic umt The power supply with * mark is a power stipply devnce in the ‘exterior
and used for load.

Table 3.15 Type DT Specifications
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3.2.5 Terminal arrangement

(1) Terminal arrangement of basic unit

ojal8|c v 8(4]0] .
1]s]9|D 9]5]1
216 [ATE INPUT OUTPUT ATel2
3|7|B|F B{7]3
TB.1{X00 24VDC | TB20
— TB 1 | [T8 2[ %01 - [2a6bc [7819] | [ oo TB20
g 3| | [TB.3]X02 l_sG |TB18! 1818
1B 4 TB 4 [X03 AS. DS NC [TB17) | Loy
T8 5| | [TB5]X04 ’ _| Nc_[TB16] | 816
lvs 61— | [TB_6]X05 . [EA1L] we [TB18] | oo
——{ve 7| | HBZIX06) ' FA2 L NC LTB14) TB14|
1B 8 » 1B 8[X07] Y20 [7813] | [g,5l—
T8 9| | [TB_2] NC ¥21 |TB12 TB12|-
1810 TB10 | X08 , ‘ Y22 [7B11} | lpo,
: TB17| | [IBLI[X09] - o : o . |Yy23 [7B70] . TB10
TB12 TB12 | X0A Y24 17B 9] |15 gl
TB13 TB13 | X0B . Y25 |TB 3 1 lyp g
TB14‘ o TB14 [ X0OC| - 1 Y26 |TB 7} . 18 7 ' .
15l | TB15 | X0D 1-Y27 |TB 6 ~ 18 &
1816 —— | |TB16 | X0E comt |TB 5| | . ¢
TB17 TB17 | XOF ) _ Y28 |TB 4 e a
TB18 TB18 |[COM , Y29 |78 3| | ;g 5|
TB19| | B8 NC Y2A |78 2 T8 2
TB20 TB20 | NC Y28 |78 1] | |15 1L
B . . ) l
olal8]c 4o c
11ls[9|D 5[ 1] D
2{ 6| AlE 6| 2|E
3| 7] B[F 73] F
1TB 1] X10 Y2C |TB20 , ‘
ol | [ V2D [7819] |[ ool o
18 3| | {rB31X12 Y2E [TB18 TB18
B 4l— | [TB 4] X13 Y2F _[TB17| |[1g17
—tg 5| | B3] X14 COM2 | TB16 —
TB 6 R ‘ TB 6| X156 Y30 |[TB15] TB1EL
— e 7| | ZB.7{X16 _ Y31 [TB14 - lra1a
T8 §l——] || 1B 8] X17 Y32 |TB13] | [ 1p1s
T8 o | [TB.8]NC , Y33 _{TB12| {| TB12
TB10 |——] | LB10] X18 fysa [TBuil il .., :
~lrgyq| | [TB11][X19 , Y35 |TB10 Feaio
812 | [TB12[X1A vse_[TB o [ ol :
{¥g13| | | IB13[ X1B] . o Y37 [TB8 {18 8
Ta1al | [TB1a] Xic : Jcoms T8 7 | ol
|4nqe] | | TB16] X1D *2 [+24v] NC [TB 6 >
1TB15 . 1TB 6
TB16 — | [TB16| X1E Ne |TB 5| [ o el 5
TB17| | HLB1Z} X1F 100VAC[TB 4 “lve 4l
1" TB18{ com 10ovAaci T8 3] || 1 -0
818 | [TB19] NC 6 |82 ||TB 3=
TBI9| : : l+8 5
TB20|—] | LTB22L NC| Fe (T8 1] |[15= 1

*1: “Fuse-blow alarm output” for Type AS and DS Grounding

"*2: Load power supply input for Type DT

‘Fig. 3.1 Terminal Arrangement of Basic Unit
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3. SPECIFICATIONS

(2) Terminal arrangement of Type E56 extension unit

LS Eb=K

0[{4[8]|C 8l 4]0
1151910 INPUT ‘OUTPQT, K
2|6 |AE Exten-| Exten-| Exten-| Exten- Exten- | Exten | Exten | Exten A{ 6|2 j
3|/ 7|B}F sion | sion | sion | sion sion sion sion sion Bl 713
: No. 1{No. 2]No.3|No. 4 |- No.4 | No.3 [ No.2 | No.1

TB 1 ‘TB 1} X80 | XCO {X180(X1CO 24V DC| 24VDC| 24VDC{24VDC|TB20 Te20|.
TB 21 TB 2] X81 | XC1 1X181|X1C1 24GDC{24GDC|24GDC|24GDC|TB19 TB19 j

TB 3 TB 3| X82 | XC2 X_1‘82 X1C2 SG SG SG SG |TB18 _ lTB18
TB 4 TB 4] X83 | XC3 {X183[{X1C3 AS. DS NC NC NC NC |TB17 TB17}—

TB 5 TB 5| X84 { XC4 [ X184 (X1C4 s NC NC NC NC [TBi16]| ({ TB16
TB 6 . TB 6] X85 | XC5 | X185 [X1C5 1 FA1 NC: NC NC NC ' |TB15 TB1S5

TB 7 TB 7| X86 | XC6 | X186 |X1C6 - |[FA2 | NC NC NC NC' |TB14 TB14
T8 8 TB 8| X87 | XC7 [ X187 {X1C7 Y1EO | Y1IA0 | YEO YAQ TB13 TB13l—

TB 9 TB 9] NC | NC | NC | NC Y1E1 | Y1A1 | YE1 YAI TB12 TB12
TB10 TB10| X88 ')_(CS Xv188 X1C8 Y1E2 | Y1A2 | YE2 | YA2 |TB11 811

TB11 TB11} X89 XCQ X189 {X1C9 Y1Ek3 Y1A3 | YE3 | YA3 TB10» TB10
TB12 ‘ TB12| X8A | XCA X18A X1CA Y1E4 [ Y1A4 | YE4 | YA4 |TB 9] 8 o——|

TBiS TB13 X85 XCB {X18B|X1CB Y1E5 | Y1A6 | YE6 | YA |TB 8 v TB 8
TB14 . TB14| X8C | XCC [X18C(X1CC Y1E6 | Y1A6 | YE6 | YA6 [TB 7| | T8 7

TB15 TB15| X8D | XCD [X18D |X1CD Y1E7 | Y1A7 | YE7 | YA7 |TB 6] | i TB 6
TB16 ) TB16 | X8E | XCE [ X18E (X1CE COM1 | COM1 | COM1 CQMj TB 5 T8 5

817 TB17] X8F | XCF | X18F [X1CF Y1E8 Y1A8 YE8 YA8 TB 4 : TB 4
TB18 .TB18 COM COM | COM [COM Y1E9 | Y1A9 | YE9 YES T8 3 1lre 3

TB19 TB19| NC-| NC | NC | NC Y1EA | Y1AA | YEA | YAA [TB 2" ; TB 2
TB20 TB20] NC | NC | NC | NC Y1EB | YIAB | YEB | YAB |TB 1(\ B 1l——
olal8lc [4]oT¢c
115|9{D 5{1[D
2|6 |AJE 62| E
3{7|B}|F 71 3| F}.

TB 1 TB 1] X920 | XDO | X190 {X1DO ‘Y1EC | Y1AC | YEC | YAC | TB20 TB20
B 2 ) TB 2] X91 | XD1 [X191 [X1D1 Y1ED Y1AD» YED | YAD TBlQ_ | lre19k

B 3 TB 3| X92 | XD2 X192 X1D2 Y1EE | YIAE | YEE | YAE |{TB18 : TB18
B 4 TB 4] X93 | XD3 | X193 {X1D3 Y1EF | Y1IAF | YEF | YAF TB17‘ TB17

TE 5 TB 5} X94 | XD4 | X194 (X1D4 COM2 | COM2 | COM2 | COM2 TBjG : TB16
TB 6 ‘ ‘TB 6| X95 | XD5 {X195 [X1D5 Y1FQ | Y1BO | YFO . YBQ ’TB15 TB15

T8 7 TB 7| X96 | XD6 ’X196 X1D6 Y1F1 | Y1B1 | YF1 YB‘I» TB14‘j TB14
TB 8 : TB. 8 X97 XD7 |X197 [X1D7 Y1F2 | YiB2 | YF2 YB2 .| TB13 TB13

TB 9 TB 9] NC | NC | NC | NC Y1F3 Yi1B3 | YF3 YB3 | TB12| | TB12
TB10 — TB10 [ X98 XDB X198 (X1D8 Y1F4 | Y1B4 | YF4 YB4 TB.11 ArB11 :

TB11 TB11] X99 | XD9 | X199 [X1Dg Y1F5 | Y1IBS | YES YB5 | TB10}|. ‘TB10
TB12 b—o TB12 X9A XDA [ X19AX1DA Y1F6 | Yi1B6 | YF6 YB6 | TB 9 T8 9k :

TB13 TB13[ X9B | XDB [X19B X1DB oT Y1F7 | Y1B7 [ YF7 YB7 |TB 8] | TB 8
TB14 L TB14| X9C | XDC | X19C(X1DC COM3 [ COM3 { COM3 | COM3{TB 7 v 7 o

TB15 TB16| X9D | XDD |X19D X1DD %2 l+24v] NC NC NC NC |TB 6] | T8 6
TB16 L "TB16 X9E | XDE | X19E|X1DE NC NC NC NC |TB. 5] | TB 5

'i'Bﬁ TB17| X9F | XDF | X19F |X1DF *3 [100VAC| 100VACJ100VAC |100VAC| TB 4| || 18 4l
TB18 1*‘ _TB18 COM | COM | COM |COM 100VAC | 100VAC | 100VAC | 100VAC]| TB 3| | TB 3l )

i TBf19 -|1TB19| NC | . NC NC" NC LG LG | LG LG. |TB 2] . T8 2
TB20 — TBZO NC |. NC NC | NC FG . FG FG FG T-B. 1 =
Imprinting area of extension unit number ’ =
*1: “Fuse-blow alarm output’’ for Type AS and DS G L
rounding

*2: Load power supply input for Type DT
*3: Connect 100VAC power supply when extension power suppty is Ioaded

Fig. 3.2 Terminal Arrangement of Type E56 Extension Unit
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3. SPECIFICATIONS : ME&%E@DK

(3) Terminal arrangement of Type E32 extension unit

0/4)8|C Lo C|8j4]|0
SEEIR INPQT ) ) OuTPUT olsisT
12|6]A|E | Exten- | Exten- Exten- | Exten- E|IAI6|2
3[(7|B|F sion sion sion sion FiB|7]3
No. 1 No. 2 ' ' . No. 1 No. 2
. AS, DS
TB 1 X80 4 XCO FA1 |24vDC | 24vDC|TB20
TB 2 TB 1 TB 2 | X81 XC1 *1 FA2 |24GDC | 24GDC | TB19 TB19 TB20
. B 3 TB 3 | X82 XC2 o 1 YEO YAO |TB18 TB18
T8 4| — | TB 4 | X83 XC3 YE1 YA1 |TB17 TB17 | —

v T8 5 TB 5] X84 | XC4 YE2 YA2 |TB16 TB16

T8 6 TB 6.] X85 XCE: : YE3 YA3 |TB15 TB15
. T8 7 TB 7 | X86 | XC6 . ‘YE4 YA4 | TB14 TB14

TB 8 TB 8 | X87 XC7 DS YE5S | YA5 |TB13| TB13
TB 9 TB: 9 NC NC CcoM | YE6 YA6 TB12| |- TB12

TB10 TB10 | X88 XC8. YE7 YA7 | TB11 TB11
TB11 TB11 | X89 XC9 | ‘ COM1 com1 | TB10 TB10

TB12 TB12 v X8A XCA YE8 YA8’ B 9 TB 9
TB13 TB1»3 X8B XCB YE9 |. YA9 |TB 8 TB 8

TB14 L TB14 | X8C | XCC ) v . ‘YEA _YAA ‘TB 7 T8 7
TB15 TB15 | X8D XCD » YEB YAB |TB 6 I8 6

TB16 i TB16‘ X8E |- XCE YEC | YAC |{TB 5 T8 5
: {1817 TB17 | X8F XCF DS ‘ YED YAD [{TB 4 i

TB18 TB18 | COM COM | 24vDC YEE | :YAE |TB 3» B 3
/ TB19 TB19 : NC NC 24GDC DT L YE‘F YAF | TB .2 1B 2

_L TB20 T820 FG, ,FG ; *2 [L24V COM2 | COM2 | TB 1  TB 1

Grounding | ]

*1. “Fuse-blow alarm output’’ for Type AS and DS Imprinting area of extension unit number
*2: Load power supply input for Type DT

Fig. 3.3 Terminal Arrangement of Type E32 Extension Unit

(4) Terminals of each unit and their applications

Terminal - Application

TB1~ 20| Terminal numbers. Take care because there are the
o same numbers.

“Xm | Input number’
Yn | Output number
NC | Abbreviation of No. Connection. An empty terminal

which is not connected with interior. Can be used as
a junction terminal.

COM Abbreviation of Common. A common termmal to
input or output. -

24VDC | + side of 24VDC of programmable controller interior.
24GDC | OV side of 24VDC of programmable controller interior.

100VAC power supply input
-100VAC (Extensmn unit is connected only when. extensnon)
. power supply is loaded.

LG | Grounding of line filter

FG Grounding for prevention of noise
SG 0V terminal of internal power 5VDC. Do not ground.

FA)1, 2 Fuse-blow alarm output which outputs fuse blow to
: exterior for protection of triac of Type AS and DS.
Turns on when fuse is blown.

24V Connect +24V of power supply for load.

Table 3.16 Applications of Terminals
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3.2.6 Extension power supply unit specifications

Type name , KoJ1-PW _
Input Applieg voltage - 100 — 110VAC, 85 ~ 110%, single phase 50/60Hz + 2Hz
' Power consumption 66V A, current: maximum 0.9A, inrush current 20A, 10ms (110VAC 60Hz)
Voltage , 24vDC

 Output o | 45°C 1.0A
Current .| Ambient temperature — "

' : : 55°C 0.8A

External dimensions ' 120 x 170 mh'\
Weight o . 0.5kg (1.11bs)

Usable exfension unit - - Typev EB6 exténsi:on unit

Table 3.17 Extension Power Supply Unit Specifications

*: To judge whether or not the extension power supply unit is required, refer to the table shown below.

Current o B Current Current _ Current Current
consumption of ~ |{/O symbol| - consumption of consumption of consumption of consumption of
24VD,/C 24V per point - basic unit E32 extension unit | E56 extension unit
atall 1/0 e -
(simultaneous ON) DR Iriput current: 10mA | 10mAx32+21mAx24 | 10mAx16+21mAx16 | 10mAx32+21mAx24
- Output current: 21mA =0.824A =0.496A =0.824A
AR Input current: — 21mAx24 : 21mAx16 21mAx24
Output current: 21mA =0.504A =0.336A =0.504A
Input current: — » ‘
AS - - — -
Output current; —
DT Input current: 10mA 10mAx32 10mAx 16 10mAx32
: Output current: — - =0,32A =0.16A =0.32A
DS Input current: 10mA 10mAx32 10mAx16 . 10mAx32
Output current: — =0.32A . =0.16A v =0.32A
Calculation example ‘Unit configuration
of current
consumption of ' o KO0J1-PW
24VDC ) » / extension power
. o } ' I I ~ supply unit 24VDC
Basic unit E56 Extension unit
KO0J2-DR i K0J2-E56DR ‘
0.824A 0.824A . + - E32 Extension unit
{0.495A) (0.495A) K0J1-E32DR
- 10.496A
» . : . {0.30A)
;_.w____J N & i v J
0.824A (0.495A) 1.32A (0.795A)

When current consumptioh is calculated assuming that the simultaneous ON ratio of each
unit is 60%, the result is as indicated in parenthesis. Therefore, add the KOJ1-PW power
supply unit to the E56 extension unit to supply power also to the E32 extension unit.
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3.2.7 Extension unit specifications

32-point Extension Unit } 56-point Extension Unit
Type name . KOJ1-E32017 * KOJ2-E56IHT*
| Basic unit K0J1, KOJTH, K0J2, KOJ2P K0J1, KOJ1H, K0J2, KOJ2P
Extended unit - - -
Extension unit |  KO0J1-E32, KOJ1-E56, K0OJ2-E56 K0J1-E32, K0J1-E56, KOJ2-E56
Connection cable K0J-61CBL, KOJ-61CBL2 KO0J-61CBL, KOJ-61CBL2
Number of Input ; 16 points : 32 points
1/0 points Output o 16 points ». 24 points
External dimensions ~ 210x210 x 100 mm ’ 210 x 300 X 100 mm
Weight " 1.3kg (2.9 Ibs)  1.6kg (3.5 Ibs)

Note: (%) The last two letters of extension unit indicate 1/0 specifications. (See Section 2.1 “List of Equipment’”
and section 3.2.4 *'l/0 specifications”.)

Table 3.18 Extension Unit Specifications

3.2.8 Extension cable specifications

Type Name  KOJGICBL | KOJ61CBL2
Cable length . 500 mm ' . - 1000 mim
Dielectric withstand voltage o 500V AC for one minute

(1) Connection of KOJ basic unit and extension unit
Application '

{2) Connection of KOJ extension unit and extension unit

, Table 3.19 Extension Cable Specifications
Note: . One piece of Type KOJ-61CBL extension cable is provided per extension unit.
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3.2.9 Switch unit specifications

Type name ) - KOSw
Number of>swi;cch points } ) ’ » . ”16 points
" Rated voltage ‘ 125V AC/DC, 250V AC/DC
Rated current : | 0.1A
Contact resistance 50m$2 or lower at 2~ 4V DC, 0.1A
Insulation resistance 10002 or higher at 500V DC
Dielectric withstand voltage 1000V AC/minute
Switch life - 30000 times
Operating power o | 1 kg or less

Table 3.20 Switch Unit Specifications

3.2.10 Battery specifications

Type name 1 | . KeBAT
Rated voltage - 3.6V
Battery guarantee period . ~ _Fiveyears.
Total power failure time _ . : . 300 days (7200 hours)
' . Back up of IC-RAM memory
Applicatio :
pplication Back up of latch function

Table 3.21 Battery Specifications

3.2.11 Fuse specifications

Type name -~ MNS51R , MP75
Application For power supply For triac output™®
Shape Encased in glass tube Plug type
Rated voltage 250V - 125V
Rated current 2A . : 75A
Wihtin one hour at 160% of rated Within one hour at 135% of rated
current ' current ' :
‘Melting characteristics .
Within two minutes at 200% of rated Within one second at 250% of rated
current current .

Note: *Fuse for triac (MP75) is used for protection of unit at the time of short-circuit. .
Provide the fuse, which is.used for protection of load, at the exterior in units of one point.

Table 3.22 Fuse Specifications
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3. SPECIFICATIONS

— [ELSEC-K

3.3 External Dimensions

(1) Basic unit KOJ2P-LOO

RUN

RUN/STOP switch (D

RUN indicator LED -

POWER \

indicator LED

(174)*

2.6 kg (5.7 Ibs)

N
LATCH switeh (D 8,:,;

RESE itch OFF Mounting
SET switc @ ON metal fitting
5- . 0 )
-mm dia. mounting hole 23

(at four places)

e

(M4 mounting screw) n
[ ___Indicator. : i \
[KA { | LED r ]
EX sL:n HIELECT ] v : )*:g
Terminal | - 23
1 screw =
- [M3x05x6
©| © . , , , ,
=| ol ol @ ‘ ™
nl o — o Q 1 o
Q2 NP = N & ]| I
Sending indicator LED | | ,;:;,Jfﬁ r;:‘— o B )
Receiving indicator LEDM o3 i
Link error indicator LED }
=
> % [ T | - ]
Mode setting digital switch y , T
Channel number setting 50 50
digital switches 196 100

Connector for optical link (sending side)

Connector for optical link (receiving side)

Connector for extension cable

* Noté:  Upper mounting holes can be changed to
* mark by changing the mounting positions of
‘metal fittings.

|
M4 screw mounting hole }\i"ﬁ}ﬁg

M4 flat head screw
oL/ (3]
1 ; ®

Jun

By removing two M4 flat head screws,
the metal fittings can be mounted as
shown above.
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(2) Extension unit KOJ2-E56[0O 2.2 kg (4.9 Ibs)
- . 5-mm dia. mounting hole Mounting metal
. (174) . (at four places) 23 fitting ’
3 ek b /(M4 mounting screw) e —
— ) :‘-'1: ounting screw -
E) ] T r Indicator LED ¢
B ek (g
;:i: ) MITSUBISHI ELECTRIC . L‘
1™ = = Terminal screw- |
== 3 ~[M3x05x6
%) § ———
po __|—= 3 o
olel = L g B
=t = )
e —F = b
FQ r— T — i .
B~ = | b —
[ i l 50 | 50+lle5
| - > > -
‘ " 00
Connector for extension cable
T = T Note:  Upper mounting ha/es can bevchanged to * mark
' ' by changing the mounting positions of metal
fittings. -
M4 screw mounting hole

"M4 flat head screw  Metal fitting

By removing two M4 flat head screws, the metal fittings
can be mounted as shown above. .
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(3) Extension unit KOJ1-E320]

Tr—a /

NERGHES

5-mm dia. mounting hole (at four places)
(M4 mounting screw)

1l

(228)
(215)*

_ / 210

LConnector for extension cable

1 la s

-~

Note:

* Mounting
(174) o (2.3) ng
Indicator LED . -’t‘— metal fitting
10y S
: @
© MEISECES ¢ 11
SaMITSUBISHI ELECTRIC
—_— fecteaked r1
al 8|
M= i
@ ® {
_]L;‘_L—_ = % (L =i
/196 | 50 | 50 LS

Terminal block for external wiring
Terminal screw M3 x 0.5 x 6

Upper mounting hbles can be changed to * mark

by changing the mounting positions of metal
fittings.

M4 screw mounting hole

M4 flat head screw Metal fitting

By removing two M4 flat head screws, the metal fittings can
be mounted as shown above.







4. SYSTEM CONFIGURATION

4. SYSTEM CONFIGURATION ... ..., P P 38 ~ 48
4.1 INdePendent SYSTEM . . . o oo v oot e e e e e e e e 38
41.1 Extension system by use of type KOJ2-E56 extension unit.......... ...38
412 Extension System by use of Type KOJ1-E32, Eb6 and -
: K0J2-E56 extension units ....... RO P R EIC 12
4.2 Optical DataLinkUnit.................... e e e 41
4.2.1 System configuration ....... e e e e 41
422 LinkIl/Onumbers.......... e e e e e e 43
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4. SYSTEM CONFIGURATION

4. SYSTEM CONFIGURATION

4.1 Independent System

4.1.1 Extension system by use of Type K0J2-E56 extension unit

" output points

1 2 3 4 5
Combination
KoJ2P K0oJ2P KOJ2P KoJ2pP
(Basic gnlt) xo0] fv20 xo00] [v2o0 xo0] fv2o xo00] [v20
? : ¢ : 2 Y H ?
x1F| |v37 X1F| fv37 x1k| {v37 x1F| | v37
3 3 1
F—C“:b r-—:tl |
KO0J2-E56 K0J2-E56 KOJ2:E56 KOJ2-ES6
xso] [Yao x80] fyaol x80} [YAO v
(Extension unit) \ . CON2 20 1 CON2 ; , CON2 x?o '_?0 'CON2
1 1 1 i 1
x9F] |YB7] 2 xoF| |vB7 2 x9F| |vs7 2 xoF| fyB7 ‘2
3 3 3 3
He— 4 N — 4 o 4 e 4
c——— ' s | F-—== F.—a
KOJ2-ES6 | K0J2-E56 KO0J2-E66
. . X YEO xco] [vEo xco] fYEeo| con
Extension unit o0 cona 1 It R o A e
. . 1
setting pin xDH [vF7 Bz xoF] |vF7f- 52 xDF fvE7 Ez
3 : 3 3
. . 4
Set short-circuit\| H=—= 4| Yoee H— 4
L N — . 1
pin at black
‘position
KO0J2-E56 K0J2-E56
x180] [VIAO} cono x180| 1120] conz
14 4 1 1 ? 1
X197} {vie7] bl 2 x19¢ |yi87 g 2
i 3 3
- . 1
Lm0 e
— r———
K0J2-E56
X1C0] 1Y1E0) cona
‘Z_ 2 1
2
xiDH | v1F7 E 3
L 4
—= |
Numver of 56 points 112 points 168 points 224 points 280 points
maximum .
1/0 points : .
Number of 32 points 64 points 96 points 128 points 160 points
input points : )
Number of 24 points 48 points 72 points .96 points 120 points

Y numbers which
can be used as
temporary memory

Y numbers which
are not used

as output
Y00~1F, Y38~BF
YEQO~FF, Y180~
1BF, Y1EO~1FF

Y numbers which
are not used

as output

Y00~1F, Y38~9F
YE8~BF, YEO~FF
Y180~1BF, Y1EQ
~1FF

Y numbers which
are not used

as output

YO00~1F, Y38~9F
YB8~BF, YF8~FF
Y180~1BF, Y1EQO
~1FF '

Y numbers which
are not used

as output
YO00~1F, Y38~9F
YB8~BF, YF8~FF

'Y180~19F, Y1B8

~1BF, Y1EO~Y1FF

Y numbers which
are not used

as output '
Y00~1F, Y38~9F
YB8~BF, YF8~FF
Y180~19F, Y1B8 *
~1BF, Y1F8~1FF

Loading of external
failure monitor
unit (KOJ2-EXON)

Cannot be loaded

Can be loaded into only the unit located at the last stage.

Optical data link

Link possible
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L

-K

4.1.2 Extension system by use of Type K0J1-E32, E56 and K0J2-E56 extension units

output points

1 2 3 4 5
Combination -
) K0J2pP K0J2pP K0J2P KoJ2pP K0J2P
(BaS'CV unit) xoof [v20 xo0] {¥20 xoo] [¥20 x00] [¥20 x00|. f¥20
' ? l 4 2 13 2 ! aE I 3
x1F| |va7 x1€] |vs7 x1d |v37 Ix1F{ v37 x1¢| [v37
£=3 r3 7 | -1 1
5 ] ] a1 e
. KOJ1-E32 K0J1-E56 | xos1-€32 KOJ1-E32 KOJ1-E56 .
. . | swi SWi1 SW1 SW1 SW1:
(Extension unit) UNIT xs0] [FaoluniT x80] fraojuniT x20] [vAo| uniT x80] [FaoluniT
No. 1 R 2 No. 1 . . No. 1 2 f No. 1 2 . No..1
x9F} |YB7 XsF| [vAF D x8F| [vAF D xsF| Jve7 D
Me—— |, Hc—D U — L |, U
UNIT UNIT UNIT UNIT UNIT
== [no.2 == INo.2 T |no.2 (1 |No.2 T | no.2
N K A -
Kos1-E32 [ o0 01-ES6 | Kos-Es2 | o\
xco]. [veojuniT UNIT xco] freojuniT
No. 1 No. 1 No. 1
? 1 Q 1
xcr| |ver D xcF| Iver
L=: L
-1 UNIT UNIT 3 |uniT
== | No. 2 = |n. 2

Number of 88 points 112 points 120 points 144 points 144 points

maximum ’ ’ v .

1/0 points .
Number of 48 points 64 points 64 points 80 points 80 points
input points HE . : R S i :
Number of . 40 points 48 points 56 points 64 points 64 points

t

‘Y numbers which
can be used as:
temporary memory

Y ‘numbers which
are not used

as output

YO00~1F, Y38~9F
YBO~BF, YEO~FF
Y180~18F, Y1EO

“NIEF

~1FF

Y numbers which
are not used

as output
Y00~1F, Y38~9F
YB8~BF, YEO~FF
Y180~1BF, Y1EO

Y numbers which’
are not used’

as output i
YO00~1F, Y38~9F
YB8~BF, YFO~FF
Y180~1BF, Y1EO
~1FF -

Y numbers which
are not used

as output

Y00~1F, Y38~9F
YBO~BF, YF8~FF
Y180~1BF, Y1EO
~1FF

Y numpbers which
are not'used

as output :
Y00~1F, Y38~9

-YB8~BF, YFO~FF

Y180~1BF, Y1EO
~1FF .

Loading of external
failure monitor
unit (KOJ2-EXON)

Cannot be .loaded

Can be loaded into
only the unit
located at the last
stage (KOJ1-E56)

Cannot be loaded

‘Can be loaded into

only the unit
located at the last
stage (KOJ1-E56)

Cannot be loaded

Optical data link

Link possible
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il

output points

88 points

6 -7 8 9. 10
Combination : :
C - KoJ2p KOJ2P- K0J2P K0J2P KoJ2p
(Basic l{mt) [xo0] P20 %00} [v20 [xod] 20 x00] fv20
Q 2 ! 4 i i . 14
X1F} FY37, X1F| [v37 X1Ff fvy37 X1F} |Y37 X1F| {Y37
0 T | 3 £
[ KOJ1-E56 K0J2-E56 |. K0J2-E56 KO0J2:es6 |- K0J2-E56
(Extension‘unit) %aa] [vg] S x80] [vAo) x80] [vao xco] [VEo xco] [VEQ
: unIT . CON2 CON2
2 : [No. 1 ) g R . ; , -, fconz . ) comz1
1
. ; | 5
x9F| lyB7 x9f] |yB7l E% xof] |¥B7 53 xDF| {YF7 E§ XDA |YF7 §
i 4 T
L | = Ll L e— 4 l —— 4
e |UNIT = —~-— —~— -
No. 2
K031-E56 | g KO0J2-E56 K0J2-E56 K0J2-ES6 KO0J2-E66
%co] [VEol UNIT - [xigd] [via0 xisol [V1A0 ' ) xico] [vieo
Co No. 1 conz CON2 X1cof [Y1EO CON2
R 2 ) 2 i ) ) 1 1 ! 13 1
2 2 2 2
xDr} | YF7 xigF| fv187 3 x19F} |v187 3 xi0F] Jv1F7 3 xiDF |Y1F7 3
L | ) 4 L 4 4 4
L—: UNIT A ——— ———
3 | No. 2 —‘—(: r—:: - r"—=
KOJ1-E32] o\ KOJ1-ES6 | guiq Kostesz | o KOJ1-ES6 | gy
XC0] jyeoj UNIT xcol [veo] UNIT X8 Y ACI UNIT xgo| [vao] UNIT.
No. 1 No. 1 No. 1 No. 1
1 2 R ? ! ’
xCF] |YEF D xDF| Jve7] xsF| fvAF xar] |vB7
"‘=== UNIT UNIT unIT | =3 | uNnIT
‘No. 2 — No. 2 =3 |No.2 No. 2
Number of 168 points 200 points 224 points 200 points 224 points
maximum
1/0 points
Number of 96 points . 112 points 128 points 112 points 128 points
input points ) o . ) )
‘Number of 72 points 88 points 96 points 96 points

Y numbers which
can be used as
temporary memory

Y numbers which
are not used
as‘output
YOO0~1F, Y38~9F

YB8~BF, YF8~FF

Y180~1BF, Y1EO
~1FF

YBO~BF, YF8~FF

Y numbers which’
are not used

as output
YOO~1F, Y38~9F

Y180~1BF, Y1EO
~1FF

Y numbers which
are not used

‘as output

Y00~1F, Y38~9F
YB8~BF, YF8~FF

'Y180~1BF Y1EO

~1FF

Y numbers which
are not used

as output
YO00~1F, Y38~9F
YB8~BF, YFO~FF
Y180~1BF, Y1EO
~1FF

Y numbers which
are not used

as output

Y00~1F, Y38~9F
YB8~BF, YF8~FF
Y180~1BF, Y1 EO
~1FF

Loading of éxternal
failure monitor
unit (KOJ2-EXON)

Can be loaded into
only the unit
located at the last

stage (KOJ1-E56)

Cannot be loaded

Can be loaded into"
only the unit
located at the last
stage (KOJ1-E56)

Cannot be loaded

Can be loaded into
only the unit: -
“located at the last’
stage (KOJ1-E56)

. Optical.data link

Link possible

Link impossible as remote 1/0 unit

" Caution

1 The setting order of settmg switches is different from the connectmg order of

extension units.

2  The allocating order of 1/O numbers is the same as the setting order of settlng

switches.

3 Only one unit of Type KOJ1-E32 or E56 extension unit can be used For
other two units, use Type KOJ2-E56 extension unit.
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4.2 Optical Data Link System
4.2.1 System configuration

Using the K3CPU or KGPC as a master channel, a data link system can be constructed by
optical fiber cables. ' ' .

K3NCPUP2 v ~ Extension unit
Basic unit  First extension Fourth
Ko0J2pP stage Second stage Third stage  stage
Local — —
programmable
controller
1
——<X
Extension cable
Remote 1/O unit
! Extension unit
i :: Basic unit First extension
: ¥ KoJ2P stage  Second stage
i n .

Channel-to-channel . ::>
distance: X
maximum 2 km .

- Optical fiber

cable

K2HCPU

:;?gga:ammable Optical data link unit
controller KJ71P3

® Local programmable controller
—_ kK.3CPU - K2CPU-S3

Optical data link unit

Remote 1/0 unit KJ72P5

® Remote 1/0O channel
1/0 unit system common to K2 and K3.

Maximum number
of data link
channels: 32 channels

N
/.

-
N

Fig. 4.1 Optical Data Link System Configuration Example
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1) A maximum of 32 channels can be linked as the slave channels (local programmable controllers)
of a local programmable controller system which is designed to expand the total number of
inputs/outputs and for integrated management and decentralized control. o

2) A maximum of 32 channels can be linked as the slave channels (remote 1/O units) of a remote
1/0 system which is designed to reduce long-distance 1/0 wiring work expenses.

3) A maximum of 32 channels can be linked, with the local programmable controllers and remote
1/0 units used together in the system.

4) The system can be linked with a local programmable controller which is'composed of K3CPU,
K2CPU-S3 or K2HCPU system (loaded with Type KJ71P3 data link unit).

5) The system can be linked with a remote 1/0O unit (loaded with Type KJ72P5 data link unit)
' which is composed of 1/0 units used commonly for K1, K2 and K3.

6) The channel-to-channel distance (optical fiber transmission route) is maximum 2 km.

Note: When the K3 is utilized as a master channel, use Type K3CPUP2 CPU unit.
When the KGPC is utilized as a master channel, load Type K30LU1P2 link unit into the
KGPC unit,

Number of X link points | Maximum 2048 points (X000 ~ 7FF)

- K3 -
Number of Y link points | Maximum 2048 points (Y000 ~ 7FF)

Master programmable controller
: ' Number of X link points | Maximum 2032 points (X000 ~ 7EF)

KGPC

Number of Y link points | Maximum 2032 points (Y000 ~ 7EF)

Number of X link points | Maximum 128 points (X100~ 17F)

Local programmable controller* (KQJ2P) , -
Number of Y link points | Maximum 128 points (Y100 ~ 17F)

Number of X link points | Maximum 160 pbinfs

Remote 1/0 unit (KOJ2P)

Number of Y link points | Maximum 120 poinis

Note: (*) the link 1/O number of local programmable controller KOJ2P are allotted separately from its own
1/0 numbers.

Table 4.1 Number of Link Points and Link 1/0 Numbers
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4.2.2 Link 1/O numbers
(1) KOJ2P is used as a'local programmable controller

1) System configuration example

ol glefe eleielzlz
302><>< ><>.>-E'EK3CPUP2
X Q XX (XXX |w Masterprogrammablecontroller
wliw]lwljullui T © ) k
Ol N[ v © .
CHYHL AL o e Link 1/0 numbers
ollolloliolio humbers )
Slicli gl 2 8 s N
XXXl e = 1/0 numbers used  1/O numbers-used
' for program of for program of
' local programmable . master programmable
Local programmable controller number 1 controller - _ controller
- K0oJ2pP )
| 100~ 11F 1 = '
x00 Y20 : r-Y_1_0__”_’_:_| X600~61F 32 X points, :
l l Com .21 32 Y points are linked.
xiF| |v37 L X120~13F ;| Y620~63F o '
Local programmable controller number 2 EY‘!OO~ 13F
KoJ2P K0J2-E56 K0J2-E56 . I_XT4'0—~—-‘I=7:J|
X00 Y20 X80 YAOQ| |XcCo YEO _——
Ki 14 2 2 ¢ ¢ I X640~67F»,
X1F Y37 X9F] YB7 XDF| | YF7 XBA0~6TF
< i 7N 7 .
64 X points,
64 Y points are linked.
Local programmable controllier number 3
' KO0J2P K0J2-E56 K0J2-E56 K0J2-E56 KO0J2-E56
YOO Y20 X80 YAO XCO YEO X180 Y1A0 X1C0 Y1EO
N l 0 0 2 2 2 2 . H
x1f] Lv3z| |[xor| {vB7| [xpF[ | YF7| [xi0¢| |vis7| |xioF] [Y1F7
~ 7¥ — —< 7
. Y100~ 177 1 [X700~77F ] | 128 x points,
1/0 Bumber EX_1-06:’ 1_7Fj Y700~ 77F 128 Y points are linked.
' -Local programmable Local programmable Local programmable
Master ] controller number 1 controtler number 2 = controller number 3
programmable| 1/0 number - 1/0 number 1/0 number
controller’s 0 . 10 N ] 0
own /O Basic unit Basic unit * Basic unit
: 37 : —— —1 37 : 37
. : Extension unit| 80 Extension unif 80
' .- ) (first and firstand
' second stages)l F7 second stages) g7
. \\\\\ <100 NN 100 SNNNN\\YN 100
’/ \Lmk |/ . / %\Link |/O§' oy \ink 1/0 .
— 176 NN 6 AN i7F
7777, _— / : IR / xtension unit] 180
mk I/O - o /" fthirdand "/ /]
\\\ R o AR ourth stages)
\Lmk VON \ S . 177
- Lmk I/
Link 1/0 LLL / . . -
X and Y- are
within 128
points, 7FF .
respectively. Fig. 4.2 Configuration Example (Local Programmable Controller System)
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2) Link range d_esignation: link range is specified by initial program.

Write the initial program at the beginning of the program of master programmable controller.

0 +F cJ

(C-1) (C-2)  (C3) (C-4)

K33
) v - . » v
X600 X61F X100 X11F \ Link £ local bl troll
e I T L : . . ink range of local programmable controller
3 ! L @ f number 1 is specn‘led

1
(C-5) (C-6) (C-7) (C-8)
Y620 Y63F Y120 - Y13F
14— —
X6£|10 X§7LF X1'(|)0 X13F - Link range of local programmable controller
34— '|-—-*>—‘—0 '
1 ! " " ! @ . number 2 is specified.
Y640  Y67F Y140  Y17F
74— ———— P |
234 X7?,£ X-ﬁ; Xl?o X;-’l F _ . < Link range of local programmable controller

number 3 is specified.

27— —— ——

B

Fig. 4.3 Intial Program Example
Note: (A) MO: Be sure to write a temporary memory M which is not used (dummy).

(B) CJK33: The jump destination of CJ (K33} should be the step number next to

o the last OUT F.

(C-1) X600 is the head number of input signal from the programmable controller number
1 as seen from the master programmable controller. Use care so that this head
number does not overlap the final number assigned to the master programmable
controller. '

(C-2) X61F is the final number of input signal from the programmable controller number
1 as seen from the master programmable controller. The last digit of head number
should be “0” and that of final number should be “F”. (Be sure to specify these
numbers in units of 16 points.) :

(C-3) X100 is the link head number correspond/ng to the link output number Y 100 of
local programmable controller number 1.

(C-4) X11F is the link final number corresponding to the link output number Y11F of
local programmable controller number 1.

(C-5) Y620 is the head number of output signal-to the local programmab/e contro//er
number 1 as seen from the master programmable controller.

(C-6) YB3F is the final number of output signal to the local programmable controller
number 1 as seen .from the master programmable controller.

(C-7) Y120 is the link head number corresponding to the link mput number X 120 of local
programmable controller number 1.

(C-8) Y13F is the link final number corresponding to the link input number X 73F of /oca/
programmab/e controller number 1.
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(D)  F1071: The lower one digits of F101 indicates the local programmable controller
number 1. In regards to number 2 and succeeding programmable con-
trollers, specify in serial numbers like F102, F103, ....... ‘

1/0 numbers used for master Handled by master programmable | I/O numbers used for local progrém-
programmable controller controller link card as below mable controller
X600~ 61F <« X100~ 11F « Y100 ~ 11F (output)
.« Number 1
Y620 ~ 63F — Y120 ~ 13F —> X120 ~ 13F (input) -
X640~ 67F « X100~ 13F « - Y100 ~"13F ’_(dutpUt) -
i o Number 2
Y640~ 67F — Y140~ 17F —~ X140 ~ 17F (input)
X700 ~ 77F < X100 ~ 17F <« " Y100 ~ 17F (output)
: . Number 3
Y700~ 77F — Y100~ 17F > X100 ~ 17F {input)

3) Data register link

Table 4.2 Link 1/O Numbers -

When the KOJ2P is used as a local programmable controller (local programmable controller
system) data registers (D) can be linked in addition to the data link of X/Y between the master

and local channels.

Link data registers

- D0~ D95 (96 points)

Number of simultaneous link points

Maximum 24 points

Note: For details, see the “Instruction Manual for Optical Data Link System’ for the master programmable

controller.
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(4) KOJ2P is.used as remote 1/O unit

1) System configuration example ‘ \
S >
OJOJOC OO} O}is
818" 2 |%| % [%|5|5 | 2|Ksceur2 o
v |90 ¥ ¥ ¥ |¥]¥]¥l|[Master programmable controller
HIGIRIRIGIEE
IR IERIBRIR: Li
EIEIRISIEE
X IX|X]1 > >
Remote 1/0 unit number 1 KoJ2pP
- |Xo00 Y20
2 1o
X1F Y37
Remote 1/0 unit number 2 KoJ2p K0J2P-E56 KOJ2P-E56
X00 Y20 X80 YAO{ XCO| YEO
2 ¢ 2 1 N 0
XAF Y37 XOF YB7 XDF YE7}
N : /N : 4
Remote 1/0 unit number. 3 K0OJ2P KOJ2P-E56 K0J2P-E56 K0J2P-E56 KOJ2P-E56
' X00| |Y20 X80 YAO| |XCOl [YEO| [x180| [v1ao] [x1co||[Y1EO]
4 e 2 4 ¢ 4 ¢ 4 ? 2
X1F Y37 X9F YB7 XDF} |YE7 X19F| |Y1B7 X1DF| {Y1F7
AN 7/ \ : /\_ . /L /
Master programmable cohtrol‘ler
1/0O number .

’ Master blel- Remote 1/0 unit Remote /O unit Remote 1/0 unit
programmabley number 1 . number 2 . number 3
controller’s '
own 1/0 . 1/0 number 1/0 number 1/0 number

0 ) 0
/ Basic unit / Basic unit Basic unit | -
- : —— 37 37 37
B S (AR O \// s2%points 7 [Extensionunit] 80/ [Extension unit| 80
64 points Link 1/O . p / (first and (third and
¥ ANSSSNNN 7 . second stages)] - fourth stages)| __
} 440 V//// ' ‘ /96 X points W
192 points [ Link 1767 27 72 points
Y /////A . - / . Extension unit 180
500 NN . ,/ [fthirdand /
320 points Link 1/ON] ' : ; , V fourth stages1F7
FENNN Y
) - - - ~ 120 Y points
7FF

Fig. 4.4 Configuration Example (Remote 1/O System)
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2) Link range designation

Specify the link range by the initial program of master programmable controlier in units of 32
points for each of the basic units and extension units, as indicated in the following table,

depending on the remote I/O system configuration.
Therefore, any of the basic units and 32-point and 56-point extenSIon units exclusively uses 32

1/0 points-{addresses) per unlt

Remote I/O Unit Configuration ' : Link .Range Designation
~ Only basic unit (KOJ1PE) o X0~ XI1F, YO~ Y1F
 Basic unit + extension unit (first stage) | ) X0~ X3F, YOV"_' Y3F
- Basic unit + extensi;)n unitS (first and second stages) | X0~ X5F, Y0~ Y5F

Basic unit + extension units (first ~ third stages) X0~ X7F, YO~ Y7F
Basic unit + extension units (first ~ fourth stages) ‘ X0 4’X9F, YO~ YOF

Note that there are no real addresses for eight points of Y of basic unit and 56-point extension
unit, and 16 points of X and Y of 32-point extension unit, respectively, in regards to the remote

1/0 unit.

(A)
‘MO (Dummy) (B)
0 +F — ¢y | K33
(C1) (€2 (C3)  (C4) (D)

X400 X41F X0 X1F ' | |
) L i .
3 WL——h il j’ P @ ) Link range of remote 1/0 unit number 1

o is specified.
. {C-5) (C-6) . (C-7) (C-8) :
Y420 Y43F YO Y1F
74 L 1L |
1 ml 1

, |
jah— 410 X49F XD xXsF ‘ »
T B 1 LR —1

J " Y4A0  Y4FF YO0 Y5F
17 p—— ————

X800  X59F X0 X9F ‘ '
23 ¢———— i — ”——,—‘ Link range of remote 1/0 unit number 3
AR o is specified.

o

Link range of remote 1/0 unit number 2
is specified.

YSA0 YB3F YO  YOF
27 ¢——i} 1} als ——
33 p————

Fig. 4.5 Initial Program Example

47



. 4. SYSTEM CONFIGURATION

Note: (A)
(B)

(C-1)

(C-2)
(C-3)
(C-4)
(C-5)
(C-6)

(C-7)
(C-8)

(D)

Mo: Be sure to write a temporary memory M which is not used (dummy).
CJ K33:  The jump destination of CJ (K33) should be the step number next to the
last OUT F. ’

X400 is the head number of input signal from the remote 1/0 unit number 1 as seen
from the master programmable controller. Use care so that this head number does
not overlap the final number assigned to the master programmable controller.
X41F is the final number of input signal from the remote 1/0 unit number 1 as seen
from the master programmable controller.

Write X0 according to the regular format.

X1F indicates that the remote 1/0 unit number 1 is consists of only the basic unit.
Y420 is the head number of output signal to the remote /0 unit number 1 as seen
from the master programmable controller. This head number should be a number
which is equal to or higher than the head number of input signal.

Y43F -is the final number of output signal to the remote |/0 unit number 1 as seen
from the master programmable controller.

Write Y0 according to the regular format. ,

Y1F indicates, like X1F, that the remote 1/0 unit number 1 is consists of only the
basic unit. . |
F101: ‘The lower one digits of F101 indicates the local programmable controller
number 1. In regards to number 2 and succeeding programmable
controllers, specify in serial numbers like F102, F103, .......

The X link range [(C-1) ~ (C-2)] and the Y link range [(C-b) ~ (C-6)] of master programmable
controller may overlap each other. However, the head numbers of X and Y should be the same
or X should be lower than Y [(C-1)<(C-5)] .

The 1/0 numbers used by the master programmable controller, which correspond to the existing

I/0 signals of remote 1/0 unit number 3, are as follows:

1/0 Numbers Used by Master ~ Existing 1/0 Numbers of
Programmable Controlier Remote /0 Unit
A X500 ~ 51F © X00~ 1F
Basic unit - i
Y5A0 ~ 5B7 Y20~ 37
: _ X520 ~ 53F X80 ~ 9F
Extension unit First stage :
» Y5C0~ 5D7 YAQ ~ B7
‘ X540 ~ 55F XCO0~ DF
Extension unit Second stage —
: Y5EQ ~ 5F7 YEO~ F7
; » X560~ 57F X180 ~ 19F
Extension unit Third stage
X600~ 617 Y1A0~ 1B7
X580 ~ 59F X1C0~ 1DF
Extension unit Fourth stage
Y620 ~ 637 Y1EO~ 1F7 .

IMEIGEES
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5.1 Nomenclature and Explanation ..... A S e ...60
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5.1.2  Extension units (KOJ2-E56, KOJ1-E32) ........ P 52

5.2 Loading . ... e R e e, 55
5.2.1 Loadingprocedure .......... i vivnunenn... R 55

52.2 Memory loadingandsetting . .................. e ieen o, BB

5.2.3  Setting of extension unitnumber . ............... R . ¥
'5.2.4  Loading of extension power supply unit ......... e e .. .58
525 Loadingofbattery ............. e [ w58

5.26  Connection of extensioncable ..................... e ....59

5.2.7 Connection of opticalcable ........... e e I 60

5.2.8 Mountingtopanel ............. SO S, P e 61

.29  WINNG . ..ootottt i S PP - 72
5.2.10 Troubles and corrective actions of I/O Circuits .. .. ovvvv e i. 65

5.3 Operating Procedures .................. e e i B9
5.3.1 Testrunflowchart..................... i e e e e e e 5 L. .69

5.3.2 Dailyoperation .............c.c.v.... e e e e 70

3.3  Errorcodelist ......... i e e a e 72
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5. HANDLING

5.1 Nomenclature and Explanation

5.1.1 Basic unit
(1) Front view of basic unit

LED
POWER | POWER indicator light-emitting diode. Lit

while the power is on,

RUN Light-emitting diode for indicating the run of
programmab!e controller. When the “RUN/
STOP’ switch is "in "RUN" position and
normal arithmetic operation is executed, this
LED js lit. When the "RUN/STOP’* switch is
in “STOP" position, this LED is turned off,
When error occurs during run, self-diagnostic
function causes this LED to flicker,

COVER MOUNTING SCREW

Screw for fixing the front cover

1/0 INDICATOR.LED

Light-emitting diode for
indicating the on/off state
of inputfoutput. . When}

input/output is on, this '
- [egipue s o KEY SWITCHES
RUN/STOP ’-"Rtl)JIN": run |<I)f program-
! . mable controller
& b . “STOP": stop of pro-
grammable controller
ME&%E@DK _& ) eWhen the switch is
A MITSUBISHI ELECT! . moved from “RUN" to
i i o . "*STOP” position, arith-
TERMINAL BLOCK _ , RUN m,egic o e:lation is stop-
h o O — - ‘ ped.and all outputs are
Terminal block for con- o o ® o0 o =1 turned off. This stop is
necting power supply and ) i ) 0 STOP|::-a "temporary stop of
1/0 signal cables. orS -5 O ‘operation and control
‘| (Removable terminal block) o ol | ° . _data are retained.
S (] S E Therefore, when the
ol O switch is moved to
o o5 ~ “RUN"  position,
(o] oF|" operation is continued.
o o %3' LX_%‘I!'E:H 8!2': powelr fari‘lure latch
o] ‘ ' no latc
SENDING,RECEIVING, [ ?2 ON Range of latch
LINK ERROR o S o M128 ~ 249
INDICATOR LEDS ~ e @ OFF | o T,C64 ~ 111
N ([slo L/ === ® D64 ~ 95 s
During link sending, '"SD"’ o o o B -
LED is lit, Duringreceiving, -] ‘ermoro RESET | Switch for resetting arith-
“RD" LED is lit. When ° : RESET metic operation error and
link error occurs, "ERROR” 0| r3) OFF initializing controlied
LED is lit. 1ole O] contents. If this switch is
) Olo ON moved to “ON'’ position,
(2] iy latched M, T, C, and D
(] ol are not cleared.
MODE, CHANNEL S o]
NUMBER SETTING O]
DIGITAL SWITCHES g%
(¢}
Used for setting ONLINE 3 )
and OFFLINE modes and o — OF"
?.: 32 ctl:annel numbers. \% c
eft switch: ’
dfor trr'\ode se't1ting Lﬁ 1219 0]
Center and right switches: oy S nrnn
for setting channel number ——AAANA_t
~PERIPHERAL UNIT CONNECTOR
Connector for co'nnectin}g' peripheral unit.
EXTENSION CABLE PERIPHERAL UNIT FIXING SCREW
CONNECTOR -
Screw (fjotl)' fixing peripheral unit, Provided at
top and bottom.

OPTICAL LINK CONNECTOR

I Left connector: for receiving, right connector: for sending

Fig. 5.1 External View of Basic Unit
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(2) Internal Configuration of Basic Unit

|5V DC CONNECTOR .

Connector for connecting 5V DC|-
from power supply unit and printed
circuit board.

BATTERY (KG6BAT)
PROGRAM MEMORY Batter f
y for back up when IC-RAM
SOCKET (SOC2) : : memory and latch function are used.
When battery is shipped, positive lead
Socket with lever for loading : ) wire is dlsconnected
IC-RAM or EP-ROM memory

24V DC POWER SUPPLY
CONNECTOR (CON2)

g: Red Wire . ' @
Connector for supplying

/_— a— 24V DC f |
e e | L i
|- |s:n*_—1s ) (_) —
MEMORY SETTING — — L
PINS (CON4 ~ CON7) 1 hco”fmco”ﬁ]]‘ @I‘@) S P ETTING
Pins for_ setting _program . CON6 CON4 LI ' lsl“lN'l;E_g{_\llALS
memory RAM or ROM and ‘/ o s . .
x},ﬁ 2K or 4K. See. Tables L T " Stide switch for selecting in-
- | = ; 3 / dependent programmable con-
®© e : V| troller, remote 1/O unit or
' . [ local programmable controller
: and also for selecting presence
) or absence of automatic re-
1 connection. See Table3.8.
__J P
Bk .
PRINTED CIRCUIT Ml ' A [be——— _|PERIPHERAL UNIT
BOARD FOR OPTICAL : 1 | R lI.- .- |CONNECTOR .
LINK : -y e f. ——n
Printed circuit board for per-l ) AU
forming optical link |
- Eﬂ . L]
.:q; R
o7 5 =/
MODE, CHANNEL NUMBER SETTING EXTENSION CABLE CONNECTOE]

DIGITAL SWITCHES

[opTicAL LINK connecTORS|

51




5. HANDLING

5.1.2 Extension units (K0J2-E56, K0J1-E32)

(1) External view of Type K0J2-E56

1/0 INDICATOR LED -

Light emitting diode which
indicates ON/OFF state of
input/output. - Lit “when
input/output is on. : :

TERMINAL BLOCK

COVER MOUNTING
SCREW ‘ '

Screw. used to ﬁx front cover.

-Termmal block used to con-
nect- power supply - and -1/O
signal- wires. Removable type
termmal block

[ME[L%E[EDK
| AMITSUBISHI ELECTRIC it
=
BE i =—=" ol
& -- e
' 1]
=0 : 40
o | Lo oF
51 ! - o
= ! o
o ] ) °
F(=)=O 1 1 O%
o2 1 Voo o
For2 ! L =]
B < = ad
° T o]
(o] -— ——0 5]
o . =)
1 =
° i °
—0 | =
S0oF T ool
2 ! 21 g@
o 1 rCJ- F=9]
900 ! ! 051
o3 ! ; B5
B5 L of5
B , R o7l
0] o]
=0 o I 512,
=5 0]
° = Jo
= =9
AN —— UV,

Fig. 5.3 External View of Type K0J2-E56

| EXTENSION CABLE

CONNECTOR FOR

Connector used to connect
basic_unit or another exten-
sion unit (provided at two
locations). Unit may be
loaded into either connector.

When KOJ2-EON .is loaded,
use top connector for exten-
sion-- cable and the bottom
connector for K6FD-J.
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(2) Internal view of Type K0OJ2-E56

24VDC POWER SUPPLY
'CONNECTOR (CON2)

Connector for supplying 24V . |-
‘DC from power supply unit]- .
when ‘power supply unit is |

loaded into lower case.

TN\

B

EXTENSION UNIT
NUMBER SETTING SWITCH

Switch mounted on extension
adaptor and wused to set
number of extension unit

EX1 i
To set extension 5 E§§ r:J [ ~ v
unit of first stage Exal || ]-b— 1/0 INDICATOR LEAD .
. EX1 — . “e S
To set extension EX2 F"] m
unit of second stage EXS
To set e;;"gension g E;{(; ‘ _
unit of third stage E;((% | TERMINAL»B»LOéK""
To.set extension CON2| -
unit of fourth stage
= /
]
100VAC POWER SUPPLY
EXTENSION ADAPTOR CONNECTOR (CON1)
fdeptor strdardtoquipred | L | Connsctor for 100w A ed
orextensionumt ... - fo 0 . terminal n=block and power
EXTENSION CONNECTOR supply unit when power
supply unitis loaded.

Fig. 5.4 Internal View of Type K0J2-E56

53



5. HANDLING ‘ | IMEUSERE

(3) External view of Type K0OJ1-E32

-
ﬁﬂE[L%E[BDK
Amrrsualsmmcrmc RN
el : R 1/0 INDICATOR LED
= — ‘;‘-?-;I :
Bass = = o Light emitting diode which
ol N ol indicates ON/OFF state of
=l ! x : 19 input/output. Lit when input/
o% E% output is on.
oF% ok
o_g_ —5_02
[o) ~—
oF oF= TERMINAL BLOCK
Sl —Hok
PR oI Termlnal block used to con-
SR nect power supply and 1/0
® A signal wires.
_I:'—_—l_] “ . _—

CONNECTOR FOR
EXTENSION CABLE

Connector used to connect
basic unit or.another exten-
sion unit (prowded at two
locations). Unit.! may be
Ioaded lnto elther connector.

" _Fig, 5.5 External View of Type KOJ1-E32

(4) Internal view of Type KOJ1-E32 -

[ o
- —
EXTENSION UNIT ~ »
NUMBER SETTING SWITCH
“Switch used to set number of
] extension unit
i . o UNIT
. UNIT No. 1 To set extension No. 1
. |: unit of first stage UNIT
\ UNIT No. 2 LNJ°- 2
[ | Sw1 | Toset extension Ny
unit of second stage kianz'
O.

*The .position of extension
unit number setting switch
depends on 1/O specifications.
(The figure shows the switch
position for Type ‘“AR".)

Fig. 5.6 Internal View of Type K0J1-E32
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5.2 Loading

5.2.1 Loading procedure

Unpacking “7 777 o
Check type name,

(quantity, damage éhd)
deformation of parts.

C Basic unit ) j - . ( Extension unit )

Codop S E32, E56

Removal of cover Removal of cover

When there is no powersupply unit

/

Loading of memory | [Section 5.2.2] ~ [Removal of printed circuit
Setting of memory [Section 5.2.2] Loading of e supply

[Section 5.2.4]

V- /

Insertion of baftery lead i | Loading of printed circuit
o wire [Se§t10n1_5.2.5] board .

-y » . . .
~Installation of cover . Conenction of connector

. y
" Setting of extension unit
i number -

[Section 5.2.3]

v

Mounting of unit to panel

/

Installation of cover

Wiring [Section 5.2.9] v
o Mounting_of unit to panel

Connection of extension }igecti
on,of [Section 5.2.6]

«. Note: Section number to be referred to is shown in brackets.

]

Connection of Optical ion-
Cibar Gable [Sectugn 5.2.7]

Connection of peripheral
equipment -

\

( Completion >  Fig.5.7 Loading Procedure
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5.2.2 Memory loading and setting

Hold memory with attention not
to touch memory read area.

Raise lever of socket.

4

Insert memory so that siots of
memory are positioned at slots Fig. 5.9 How to Hold Memory
indicated on socket. i

While pressihg memory with
fingers, lower lever of socket.

)

Check that memory is not lifted
from socket.

Fig. 5.10 Before Loading Memory Fig.5.11 ‘After Loading Memory

: (4KRAM)
| Set connector CON4 ~ CON7 : : -
i with short-circuit chips depend- | , , emory | . nector Type and Setting
| ing on type of memory to be ";'f"s"t'ebe; !-°t°d°d nnee
loaded. Pel Goer | CON7 | CONG | cONs | coNa
: Standard- i
*Factory-set ioped | [OOK | okl | loloP E
[Py )| | o i | BB | BB | BBR)|,
When ROM is used, apply i RAM step —
?;zzched masking tape to sur- 4096 [4KRAM EEE EE':.‘ H '_:‘,E'?
45 : 2048 [2krom| 299 n 0O 0
) } . ROM oo E.T 0B
sose |acrom) B | 0B | BB | B2

Table 5.1 Setting of Memory

1. Be sure to load the memory according to the indication on the socket. _
Snugly fit the memory into the socket. Be careful not to loosely fit the memory into the
socket. : ‘

-2.. Do-not touch the read area of memory. Also, do not bend the reads.

3. Be sure to store the memory in the case which has been used for the delivery of memory.

4. Never pléce the memory on a metal, which leaks or may possibly leak, or on an object
which is charged with static electricity, such as wood, plastic, vinyl, fibe»r, cable, and

paper.

5. If the IC-RAM is removed from the socket, the contents of memory will be erased.
Therefore, caution should be exercised.

56




5. HANDLING | ME[L E ¢,K

5.2.3 Setting of extension unit number

‘ Type E56, E32 ,

To set unit number, slide
internal switch (SW1) to
position of extension
unit number.

| CON2

Type E56 setting switch:
‘ Fig.5.11,5.12
Type E32 setting switch:
Fig. 5.13 :
Fig. 5.11 Type K0J1-E56 Fig. 5.12 Type K0J2-E56
Setting Switch : Setting Switch
Completion

Fig. 5.13 Type KOJ1-E32 Setting Switch

Setting of Extension Unit and B"ase Numbers

Type KOJ1-E56 Type KOJ2-E56 » Type KOJ1-E32
UNIT No. 1 B ‘ UNIT No. 1
. 4 1 EX1 4 1
D.etall o.f 5 9 EX2 . 5 )
setting switch 3 EX3 6 3
' 6 EX4 » 7
UNIT No. 2 ' CON2 e UNITNo. 2
) . UNIT No. 1 - . UNIT No. 1.
For first ' ' For first EX1 For first m
extension stage . extension stage extension stage ]
UNIT No. 2 UNIT No. 2
UNIT No. 1 ‘ UNIT No. 1
For second For second EX2 For second
extension stage extension stage extension stage
Setting : UNIT No. 2 _ U'\{'T No. 2 N
For third
extension stage EX3
For fourth
extension stage EX4

*:Black area indicates the setting position of slide switch.,
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5.2.4 Loading of extension power supply unit

| Load power supply unit into Type E56
extension unit case and tighten and fix it
with four fixing screws.

Mounting screw

24VDC connector @ (at four positions)

5vVDC connector@ 24VDC 24GDC- (‘-

Connéct 24VDC connector with lead wire
(Fig.5.14 @) to 24VD/CO/24GDC = -
"connector (CON2) of |/O printed circuit ¥ “YoTu KOJ1-PW . °
bgi;'g éo tt;\at red wire is located on : -:u:)' ' i pow(g‘rj supply CON1
2 side. | 3 it -

N e

| 1 ’ -

, | :!’,_'_\ E} 1/0 printed <
Connect 5V DC connector with lead wire I Ys=~ | circuit board |
(Fig. 5.14 @) to connector of power v ;_Q! -
supply unit (CON1) so that blue wireis § ! :
located on top side. ] . CON1
h com)
. é‘y/ﬁ ,
“/ 100VAC FG
Connect 100VDC connector with lead " Extension unit case
5 wire to 100VAC/FG (Fig.5.14 3 ) 100VAC connector (3) 3) (Type E56)

connector (CON1) of 1/O printed circuit
board so that green wire is located on FG

side. _
O

Completion

5.2.5 Loading of battery

G o newly use CPU) Go change batterD

Check polarity and
load battery.

Fig. 5.14 Loading Procedure of Power Supply Unit to Type E56

i

Insert lead wire, Insert lead wires,
which is provided which are provided -
for positive pole of for battery, into
battery, into connectors (CON2,

connector (CON3). o
(Positive red lead ?gg’?:irg)’os'twe red

VRC 7 TR
" Fig.5.15 Loaidng of Battery

m : Sy

1. To prevent the battery from being coﬁsumed, the positive lead wire of battery is dis-
connected at the time of shipment. When the memory is IC-RAM or even when it is
EP-ROM, connect the lead wire when power failure backup is required.

2. Change the battery within 15 minutes.
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5.2.6 Connection of extension cable

. Extension unit is E32 or E56
Cable: KOJ-61CBL (500 mm)
Cable: K0J-61CBL2 (1000 mm)

‘Open connector clamping lever of basic unit.

)

Check inserting direction and insert connector.
Insert connector so_that concave portion of
(connector on cable side is located on notch)

side of connector on: base side.

¥

Close connector clamping lever. -

-1Open connector clamping lever of extension

unit.

Check inserting direction and insert connector.
Insert connector so that concave portion-of
connector on cable side is located on notch )
side of connector on base side.

Close connector clamping lever.

‘ Completion ’

1. Although the extension unit and extension base have two connectors, respecﬁvely, the
cable may be connected to either of the connectors. '
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5.2.7 Connection of optical cables

Remove the: white cap mounted on
the connector for optical link of KOJ2P,

!
Remove the white cap mounted on the
connector of optical cable coming from
master channel or another slave channel.
(The white cap is of thread-in type)

)

Insert the optical cable, which comes
from the sending side of another channel,
into the receiving side (left side) con-
nector of KOJ2P and thread it in to fix it.

White cap
(sending side)

" White cap
(receiving side)

)
Insert the optical cable, which comes
from the receiving side of another
channel, into the sending side (right side)
connector of KOJ2P and thread it in to fix -

White cap

- ‘ it. _ .
V/, Optical cable \
Sending side of Receiving side of
another channel another channe!

( Completion ) . .
) S Table 5.16 Connection of Optical Cables

CAUTION

1. Do not directly touch the connecting portion of optical cable with finger. R T

2. Connect the optical cables with care not to mistake the sending side for the receiving side
and vice versa. ' C o o o

3. Do not forcibly bend, compress, twist, pull or stamp the optical cable.
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5.2.8 Mounting to panel

Basic unit
91 /Ezriitphera" : 100 ~ 150mm
-] ’ o L " Basic unit | ' |Exten5|on unit’
o ol
B 0000¢
Exyensiori( 100”} Ko-61CBL
gnlt 150 mm (500mm)
' ¢ ca
\\- Cable = _//
| KOJ-61CBL (500mm)
‘ (2) Parallel mounting
A
(1) Series mounting
. , ' 5
Extension unit ; v /°X Door
. : a

[

100 ~ 150mm Cable @
e ' KOJ-B1CBL

“Basic unit (500mm)

&

; l}' Cable
. KOJ-61CBL2

(1000 mm)

(3) Lateral mounting : . (4) Door mounting

‘06000 |

Fig. 5.17 Mounting Methods of K0OJ

caurion I

1. The positions of basic unit and extens«on unit or basic unit and extensuon base shown in the
' above figure may be reverse. : o

2. The KOJ2P KOJ2 E56, K0J1-E56 and E53 units can be mounted horlzontally on the bottom of
operation panel In this case, provide coolmg means.

3. The mounting surface“shyoul'd be levevl and shou Id not be uneven and distorted. When there are
parts which generate vibration and shock.(such as contactor and breaker), provide sufficient
distance from such parts or mount the units on another panel.
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5.2.9 Wiring
(1) Wiring of power supply and grounding

When the system consists of only basic unit or has been extended, perform the wiring of power
~supply and grounding in accordance with 1/0 type name.

System consists of only basic unit Both basic and extensibnvunits are AS

‘ : ' Bottom
Bottom ‘ _ : ‘ KOJ2P-AS right
KOJ2p-**  Tight  powER ] T4
| ' T4 SWitch 100VAC

100VAC

100VAC

oo
‘ . % 100/110VAC
TB3 % 100/11 OVAC :

1OOVAC LG
LG 182 FG )
FG P ‘
_Jf_ _E32, ES56AS % FG terminal
Grounding - w E32: left - TB20
v v ‘ FG E56: bottom right - TB1
_E32, E56AS
% ]
FG {
<
Grounding

*Grounding of 24VDC is not required.

Both basic and éxténsion units are DR or AR Both basic and extension units are DT or DS

Do not pass these wires
KOJ2P-DT Topright =~ into duct which contains
‘ power cables and control

Do not pass these wires 24VDC 1820 +24V/wire_s. Run these wires
into duct which contains 24GDC &IB19 0V outside duct.
KOJ2P-DR, AR Top right ,Power cables and control ?ioﬁ‘fm /‘)
T TB20 wires. Run these wires . T%M w
24vDC outide duet || 1oovAC 9, < O o10vac
24GDC 100VAC Q— oo
~ B2 |
TB4 LG
oTo ]
100VAC Q=0 e 100/110VAC FG
100VAC ° E32, E66 DT - . ’-
Lg o183 ' * * DC24V terminal

E32: right
EbB6: top right

FG

: ¥ DC24V terminal
E32, E56 DR, AR E32: right
‘ E56: top right

FG ) * FG terminal
' ' E32: left - TB20

E56: bottom right - TB1-

E32, ES6DT
% FG terminal |
E32: left - TB20 o
E56: bottom right - TB1

Grounding
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Both basic and-extension units are DR or AR and
power supply for extension unit is provided

KOJ2P-DR, AR

Bottom right
TB4

100VAC oTo
AC
TB3 5 100/110V

100VAC

Y
24V DC terminal
E32: right
EB6: top right

=
FG terminal

E32: left - TB20

E56: bottom
right - TB1

TB19

Bottom right
TB4 | -

TB3

Extension unit power supply.
(K0J1-PW)

*Never connect in parallel to 24V DC of basic unit.

(2). Wiring instructions

Power supply '

1) When voltage fluctuation is large, connect a constant-voltage transformer.
2) Use power supply, which generatés minimal noise, across wires and across terminals and
- ground. When much noise is generated, connect an insulation transformer or filter.
3) When 200V AC is supplied, the capacity of voltage lower control transformer is as mdlcated
below, and the transformer with shield is the most suitable.
System consists of only basic unit: : 100VA
System is provided with extension power supply: 150VA
4) Separate the route of power supply of programmable controller from the routes of 1/0
equipment and power equipment as shown below.

200/220VAC T1
\o—%"é

"'o——%”é————— 1/0 equipment

Power equipment
{main circuit)

Programmable

Programmable
controller

100/110VAC
1 controller

o~ .
bemo0 00— |/0 equipment

63



5. HANDLING __ — MELE-K

5) Twist the T00VAC cable and the 24VDC cable to extensmn unit as closely as possible, and
~ connect the units at the shortest distance.

6) Do not use 24VDC of KOJ as the power supply of output equipment
7) Do not bundle both 100VAC and 24VDC cables with main circuit (high-voltage, large-

current) wire and 1/0 signal wire. Also do not wire the cables in the vicinity of the wires. If
possible, separate the cables at least 100 mm away from the wires.

MO equipmenﬂ

1) If possible, wire the 1/0 equipment separately from the input and output wires.
2) Wire the 1/0 signal wires at least 100 mm away from high-voltage, large-current main mrcunt
cable.
3) When it is impossible to separate the /0 signal wires from the main circuit cable and power
cable, use batch-shielded cables and ground on the programmable controller side.
Programmable

oMol Shielded cable
Input re—
Output Shield
cladding

4) When wiring has been conducted by use of conduit, securely ground the conduit.
5) Separate the |/O wires of 24VDC from the T00VAC and 200V wires.
6) When wiring has been conducted at a long distance more than 200 mm, trouble will occur

due to leak current caused by line capacity. Take preventive means described in Example 4
of Section 5.2.10 (1) or Example 2 of (2).

1) Ground the programmable controller independently if possible. Perform grounding work by
way of Class 3 grounding (with grounding resistance of 10082 or less). When independent
grounding cannot be performed, use the joint grounding method (2) shown below.

Prograrhmable Another Programmable Another Programmable Another
controller equipment " controller equipment controller equipment

Class 3 grounding

Class 3 grounding : Class 3 grounding

(1) lndépendent grounding -best (2) Joint grounding -good.  (3) Joint grounding - not allowed

2) Use 2 mm? or larger grounding cable.

3) Grounding point should be closest possible to the programmable controller and the length
of grounding cable should be minimal.

4) Should malfunction occur. due. to grounding, disconnect either or both of the grounding
terminals (LG and FG) of base unit from the ground.

5) Since this programmable controller is fully provided with measures agamst noise, it can be
used W|thout grounding except when there is especially much noise.
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5.2.10 Troubles and corrective actions of 1/O circuits:

(1) Troubles and corrective actions of input circuit

Corrective Action

Ex. Condition Cause
1 | Though triac is - | Input is turned on by leak current from the
not on, input CR absorber used to protect triac from surge.
turnson. : ,
| Though triac is
turned off, input . .
fails to turn off. AC 2-wire type proximity
) switch, etc. .
p
c AR, AS,
R Leak current
L T T Power supply
"100VAC
This occurs in AR or AS when leak current
excedds 4 mA.
2| Though limit When limit switch is provided with neon
switch is not lamp, input is turned on by leak current -
|- on, turnson. caused by neon lamp. :
“ Though limit .
switch is ,
turned off, - Limit switch with
input fails neon lamp
to turn off. l_ - = -
: tﬂ Leak currnt AR, AS,
|0
-t Power supply
100VAC
3 | Same as In case input signal line is wired long distance
example 2. in parallel to other power line, etc., input
i turns on because voltage is induced by induced
voltage from power line.
I 1 AR, AS,
| | !
ST Power supply
Power line 100VAC

Connect resistor or series co-
mbination of resistor and capacitor
as shown below in order to reduce
input impedance so that voltage
across input terminals of input
unit is lower than input operation
“off’’ voltage. :

AR, AS,

Example: R: 15K.Q 2w

——I_-— .
C | AR, As,
el

Example: CR: O,.SuF +5bﬂ
DCR2-1 203-5041
(Matsuo Electric make)

Note: Determine R and CR values
depending on leak current
values.

When only resistors is used,
more heat is generated,

If possible, use the
combination of resistor

and capacitor.

This combination produces
an effect also on large surge.
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Ex.| Condition Cause Corrective Action
4 | Same as lnpuf is turned on by leak current caused by (a) Same as examples 1, 2, and 3.
example 2. line-to-line capacity across wired cable. (b) ‘As shown below, provide power

supply on limit switch side.

r! *

y i .L( Leak ) AR. AS
I Tﬂ | c T \_current i AR, AS
l ] -&- (,\’)___
Power supply -
5 Same as- With 2 power supplies used, since E1 voltage (a) Use 1 power supply.
example 2. is larger than E2 voltage, unidentified flowing| (b) Takeaction so that E1 <E2
. current flows as show below. is established. »
L ' (c) Connect snake path prevention
Though limit ' diode as shown below.
switch is not . :
on, lamp ’
turn on.

! LT {onor

‘DR, DT
| bS

I
[ * | L3

E1>E2 E1=24V

m

-
O
(7]
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(2) Troubles and corrective actions of output circuit

“{Varistor with Xmarkris-"provided for 0n'y;A’$ and DS.)

Ex. Condition Cause "Corrective Action
1 When output O Load is half-wave rectified internally O Connect resistor of several ten K
off, ecess "+ {seen in some solenoids) _ across load. ‘ ‘
voltage is " Note: When resistor is used in this
applied to way, it does not offer
load. ) ) .« problem to output elemnt,
AR, DR, AS, DS " be may sometimes cause the
‘Output unit - —————— _ diode, which is built in the
R load, to deteriorate or burn.
%C F| ! Load '
@ = R
i : !
! x [
1 : I :
1 1
. ] !
O When power supply polarity is as shown by L T T -
: @, C is charged. When polarity is as shown
by (2), voltage charged in C plus line voltage 'R |
are applied across D1. . e
, . Max. voltage is approx. 2V 2E. B  Several ten ~ Several hundred KQ
2 .| Load does ot | O Leak current caused by built-in snubber. _ Q ; ’Conhéétvresistor of approx. several
-turn off. : This is especially liable to occur in the case ten K across load.
i _of small-capacity load. Note: In case wiring distance from
: ) output card to load is long,
take care because there may
exist leak current due to .
Co line-to-line capacity.
.. AR, DR, AS, DS I DA, il
- . O Connect C and R across load.
Output unit . '
1 Load Resi
: esistor
%C - 10KQ
( Leak current . c I—JResistor
: A
i
CR: 0.1~ 0.47uF +47 ~ 120 2
3 When motor O After driving relay, drive timer
typeor C, R at the same contact.
type timer . ‘ ,
is uged. as AR, DR, AS, DS O Connect Cand R across CR timer.
load, time ——— . . . X
limit Output unit Note: Since some timers are half- .
fluctuates. . CR wave rectjfied internally,
xCX Timer caution described in
Example 1 is required,
( Leak current .
4 Load fails o Circulation occurs because 2 power supplies O Use load power supply of 24V DC.
(for direct) are used. O Connect circulation preventive
current diode. (See note.)
Note: In case relay or the like is
DT used as load, it is necessary
Output unit to connect reverse voltage
. ) +24V/ absorbing diode (shown
R )~ T in dotted line in figure at
T 1 left) with load.
e}
E
oV D) I
—] '
O +24V < E, circulation occurs.
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Ex. Condition Cause Corrective Action
5 | Output In case transistor is used for output and lamp is
transistor

. is destroyed.

used as load, since-inrush current flows

through Iamp when transistor turn on output
transistor is destroyed

"~ DT output
oY

— N
(- Rush current
-+

Slhce DT has max. withstand rush current or

1.5A (50mS) rush current for Iamp should be
‘below this vaIue

* DT output

(a) Provide resistor as shown below so
that small current, which will not
turn on the flows at all times, in

order:to prevent rush current from
] generatmg

Example I: rush current
x1/3~1/4

DT outpt

N\

1+

(b) Provide resistor as shown below
to restrict rush current

: /:\ .

Jh
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5.3 Operating Procedures

5.3.1 Test run flow chart

This section shows the test run flow chart after completion of programmable controller installation.

‘ Start ’

Check the following: Check if predetermmed control action is
Types and setting of memory (See Section 5.2.2.) performed. ‘

Extension unit number setting (See Section 5.2.3.) | there is control trouble, correct program.
Connection of battery (See Section 5.2.5.) ( See Section 6.3. )
Connection of extension cable (See Section 5.2.6.) o "

Connection of power and 1/0 wires

! When program has been determined, correct
drawing and list.

Set CPU to STOP state and move LATCH swnch( , " Jifed. store pr in cassette t
F = required, store program in cassette tape

to OFF position. Then, check line voltage or EP-ROM, or print out drawing by

(programmable controller unit, 1/0 unit) printer

and turn on power. : ‘

Check that POWER lamp of basnc unit is lit.

POWER RUN

A

< Coﬁ\pletion' >

Write and read brogram and check it.

(For details of write and read, see Programming
Manual which is separately available. )

\

Move RUN switch of CPU to ““RUN’’ position to
start test run.
Check that RUN
lamp is lit.

POWER RUN

\ . \ ’
STOP
/ N ¢ \

If RUN lamp flickers, make checks according
to Section 6.3.
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5.3.2 Daily operation

(1) Operation start
CmdvA‘c’s"uppued)' ’

»,.‘

Set CPU to “'STOP".

5
Turn on power.of - -
programmable controller
-and external /0.

lndlcator LED of:

OFF

(CPU may remain at “RUN’’ state.)

power supply umt

“indicator LED of

OFF

Section 6.3.-

| Make check according to

_output unit is off,

Set CPU to “RUN".

Check if
“RUN"" indicator
LED of CPU
is on.

" |.Section 6.3.

‘Make chéck aécord,ing to

OFF Make check according to

_Section 6.3.
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(2) Operation stop

Stop operation when operation can be stopped, judging the controlled state of controlled unit.

Set CPU to “STOP”. .

Turn off power of I/O - *1
equipment. - Run is continued when
: CPU is set to “RUN",

Turn off supply power of
programmable controller,

( k Stob '

fee

1. If only the power supply of I/O equupment is turned off in the step mdlcated by *1 arith-
metic operation is performed with aII mputs off. t

2. [When the “RESET" switch is moved on ON position durmg runor stop of CPU, the interior
~of CPU is set to initial state. If ‘the “RESET" switch is moved to ON position during run’
when the latch function is not used, all outputs are reset and the temporary values of

g t:mers/counters are also cleared.

71




5. HANDLING

MEIGEGS |

5.3.3 Error code list
When error has been detected as a result of self- d|agnos|s by turnmg on the RUN switch of

- KO0J2P, the error code .can be read by the test function of programming unit (PU) or graphic
programming panel (GPP).

Example:

1) PU
[Operation]
| TEST || K| [STEP %}

[Display] -

]

2) GPP

[Operation] {Dlsplay] ........... CRT

_KCPU
- - ERROR STEP
[ TEST][K] [ GO] 5021

Table 5.2 shows the error code types and corrective actions.

Error Display

' Content

Corrective Action

Display- of error-step number -

(1) The instruction code of program, which is
being processed, has a code which the CPU
cannot decode.

The step indicated by error display has a program’
error. Correct the program.

"'5032 f

“error.:

0 ~ 4095 (2) The gesult of conversion into BCD exceeds |
11999 n
(3) Since the program has jumped to a step
~ below END by CJ instruction, END has not
been executed.
1024 The program is not provided with END. Write END in the program.
Error number differs depending on the capaci- (When END instruction is not provided, GPP
2048 ty of loaded memory. cannot dnsplay a circuit mode.
Standard-equipped 1TKRAM: 1024 ‘
2KROM: 2048
4096 4KRAM, ROM: 4096
K0J83"is not loaded when remote I/O or local |Check if the built-in optical data link .card
5008 programmable controller is selected (the internal | (KOJ83) is loaded. When the K0J83 is Ioaded
setting switch 3 or 4 is set to ON position). |also check its ioading condition.
) 5021 The process time of program has exceeded | Reduce the process time of program by using a
200mS. CJ instruction, for example. ;
Jump instruction (CJKn) to END, which is|Correctly write the mstructlon referrmg to the
e T specified at- the -end of low-speed processing|programming manual. .
5031 program, or return instruction (RST F126),
which is specified at the end of high-speed
processing program, has not been written.
1" The format ofh|gh speed processmg program has' |Modify the format of high speed processing

program ‘as'shown below

»-Hc—[movl Km | D123

: Low-speed processing program-

;Step 0,
number

: High‘speed}rocessing p-[ogram;

RST F126

(END)

Table 5.2 Error Code List
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6. MAINTENANCE AND INSPECTION |

6.1 Daily inspection

MERGEGE §

Check the items in Table 6.1 when the power is turned on or the door of panel'is opened.

Item Checking Item Checking Point Judgement Corrective Action
1 Unit mounting condi- | Check for looseness and | Unit shbtjla be mdﬁnt- Retighten screws.
tions | play of mounting, loos- | ed firmly. R
eness of cover, discon- | .
‘nection ..of terminal
| ‘cover: :
2 Connecting conditions Looseness of terminal |- Screws should bof be | Retightenterminal screws.
‘ ‘ screw. -| loose. o
Closeness of solderless | Terminals :-should = be | Retightenterminal screws.
terminals. tightened. parallel to | . .
o each other. '
Connector of extension | Connectors should be | Latch connectors.
cable. connected firmly.
3 Unit indicator lamp
1) “POWER"” lamp Check that lamp is on. | On. | See Section 6.3.3.
‘ | Offiserror.
2) “RUN" lamp Check that lamp turns | On. See Section 6.3.4 and
: on when switch is | Off or flicker is error. | Section 6.3.5.
moved to “RUN" posi- '
tion.
3) Input lamp Check that lamp is | On when input is oh. See Section 6.3.6.
turned on or off. Off when input is off.
State other than above
-is error.
4) Output lamp Check that iamp is | On when output is on. | See Section 6.3.6.
turned on or off. Off when output is off.
State other than above
is error. )
4 When external indicator
lamps are provided
1) “Run”check by M2565 | Check that lamp turns | On. See Section 6.3.4 and
on when “RUN’"switch | Off is error. Section 6.3.5.
is moved to ON positi-
on.
2) “Battery error” check | When lamp is on, battery When lamp is off, battery | Change battery.
by M254 capacity has reduced. | is normal.

Table 6.1 Daily Inspection Items
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6.2 Periodic Inspection

Check the items in Table 6.2 once six months. »Aiso check the items when the facility has been

moved, modifications have been made, or wiring has been changed.

Item

Checking Item

Checking Point.

Judgement

Corrective Action

Line voltage check

Measure voltage across
100VAC terminal.

85~ 121VAC
Approximately 95 ~

Change supply power.

Change transformer tap.
110VAC is desirable. '

2 | Mounting conditions

‘ Unit:should be mounted »
firmly.

1) | Looseness, play Move unit. Retighten screws.

Free of dust or foreign | Remove and clean.

matter.

Adhesion of dust
~or foreign matter

2

~

Visual inspection

3 | Connecting conditions -

Screws should not be

1) | Looseness of ter- | Retighten by screw- Retightén.
minal screw driver. loose. :
2) | Closeness of solder- | Visual inspection Proper épace should be .| Correct.

less terminals provided between ter-

minals.

Connectors should be | Latch connectors.

connected firmly.

3) | Disconnection of
connector

Visual inspection

4 | Battery Indication of battery
capacity reduction by

M254,

If battery capacity reduc-
tion is notindicated,change
battery. when predeter-
‘| mined life has exceeded. It
is also desired to change
battery periodically.

(Preventive maintenance)

5 | Fuse (Preventive maintenance) | If fuse is. not melted, it is
desired .to . change fuse
periodically because ele-
ment may be worn due to

rush current.

Table 6.2 . Periodic Inspection Items
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6.3 Troubleshooting

This section explains simple troubleshooting procedures.

6.3.1 Troubleshooting flow chart

Occurrence of :
trouble ) )

!

Can program be written?

YES

NO

Is “POWER" LED lit?

YES

To Section 6.3.2 ““Flow chart used when program
cannot be written”’

NO

Is “RUN" LED lit?

YES

NO

Does “RUN’* LED flicker?

YES

To Section 6.3.3 “Flow chart used when -
“POWER” LED is not lit”

To Section 6.3.4 ’Flow chart used when “RUN"
LED is not. llt”

NO

y

Is output equipment
operated when input

YES

To Section 6. 3 5 “Flow chart used when “RUN"
LED flickers”

equipment is turned on/off? |

To Section 6.3.6 “‘Flow chart used for checking
1/0 section’’
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6.3.2 Flow chart used when program cannot be written

Program cannot be -
written. g

Is “RUN"’
key switch at OFF
position?

Move “RUN’’ key switch
l to OFF position.

OFF

Can program be
written?

NO .

Reset.

NO Can program be

written?

Is “LATCH"”
key switch at OFF
position?

Move “LAT:CH” key
switch.to OFF position.

NO Can program be

“written?

Chénge memory to
" IC-RAM.

Is memory RAM?

RAM

NO “Can program be

written?

Is RAM loaded Load IC-RAM correctly.

correctly?_

Can program be
written?

Is RAM/ROM
setting pin
correct?

YES

Set RAM/ROM setting
pin correctly.

NO an program be

written?

Change IC-RAM.

77

I1f:the IC-RAM is unloaded or the loading
lever of 1C-socket is moved, the contents
of memory will be. erased. Therefore,
caution must be exercised.

‘Completion
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6.3.3 "“POWER" LED is not lit

(1) Flow chart used when “POWER’’ LED is not lit

( “POWER" LED is not lit )

Is power supplied?

YES

S‘upply power.

Is power supply
input terminal at
85~ 121Vv?

YES

NO Is “POWER"’ YES

LS Eb-K

LED lit?

Change apblie'd voltage
to rated value.

Has fuse been blown :

NO

NO 15 “POWER" LED Iit7>>1E2
YES Change fuse.
NO Is “POWER"’ YES

v

“Measure DC voltage of
power supply portion. -

IsDC voltage

LED lit?

For measurement,

——" see Section 6.3.3 (2).

NO

49~ 52Vv?

Change the unit of which
LED display circuit is
defective.

A4

Change the unit of
which power supply
circuit is defective.

A

{ Completion ’
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(2) Measurement of direct current power supply

1) Basic unit
a. Measure 5V at 5V of CON2 and SG. (Fig. 6.1)
b. Measure 24V across terminals TB19 (—) and TBZO (+).

- BV - BG

2) Type E56 extension unit
a. Measure bV at the pin of IC as shown in Fig. 6.2.
(6V may be measured at any IC if it'is a 16-pin'IC.) .
b. Measure 24V across terminals TB19 (—) and TB20 (+).

Fig. 6.1 Voltage Measuring Points of

*  Basic Unit
® N\ @—+5v
®
® @)
© Ic @
®
@ @®

"‘ ov —=(®)|

Fig. 6.2 'Voltage Measuring Points of IC
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~—Is “RUN"!
key switch at RUN

STOP

NO

6.3.4 Flow chart used when “RUN" LED is not lit

C‘RUN” LED is not lit)

Move “RUN’’ key switch
to ;RUN position.

~ Reset.

NO

Is “RUN" LED lit?

Completion

Is “RUN" LED lit?

. Basic unit is normal.

.due to cause such as .
temporary noise from
exterior, reduction of
power supply voltage
or instantaneous power,
failure. ‘

Completion

\

Check connection of 5V
connector.

Turn on power and move
“RESET" key switch to
ON position.

YES

Basic unit is normal.

NO

y

< Completion ’

NEIGEGS |

Change basic unit.
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6.3.5 Flow chart used when “RUN" LED flickers

“RUN" LED flickers.

*See Section 5.3.3 “Error code list"".

Reset.

o

Flickér.

Is “RUN" LED lit?

By loading PU or connecting
GPP and then pressing

[TEST][K][STEP4] keys,
error step number is - °
displayed.

CPU unit is normal, .
‘due to cause such as
temporary noise from
-exterior, reduction of
power supply voltage or

instantaneous power
failure

- Move “RUN"" key switch to
. STOP position.
\l '
( Completion ’
' 4
Reset.

y

" Correct program of error
step number.

Move “RUN’’ key switch to
RUN position..

(. Completior
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6.3.6 Flow chart for 1/O section

"Output equipment is
not operated when input
equipment is turned
on/off.

Supply power.

Is power supplied?

"~

Is “POWER" LED lit? See Section 6.3.3.

STOP| . Move “RUN" key switch to RUN
L position.

Is “RUN"" key
switch at RUN
position?

RUN ! RUN

OFF: See Section 6.3.4.
Flicker: See'Section 6.3.5

Perform wiring
correctly.

Measure voltage across output power
| supply common and output terminal.

Is output LED lit?

s wiring
between output
terminal and output equip-
-ment correct? :

Is voltage OV
when output is
.on?

y NO

Monitor output coil.

Is output coil on?

OFF

Failure of output section

' -Change unit. )

Is cable normal?

Check output equipment.

Change cable. .

Is input

indicator LED iit?’ Correct program.

is program correct?.

R N £ -5
Measure voltage of input Change unit. ' )
terminals of unit. )

Measure voltage of terminals of input
. equipment, - '

s 85V ~ 121VAC
and OVDC when inpu
is on?

YES

15 121V ~ 85VAC
and OVDC when input
ison? -

Check cable.

Failure of input section.

y

C Change unit. )

Turn on power of input

Is power of input equipment.

equipment on?

ON

Check input equipment.
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6.4 Change of Battery _
6.4.1 Life of battery

The battery for backup of IC-RAM and power failure gives alarm (M254) when the battery voltage
(capacity) reduces. The battery can provide back up for power failure for approximately one month
after this alarm is given. However, the alarm may escape the operator’s notice. Therefore it is
recommended to change the battery as soon as possible,

The guides of preventive maintenance are as follows:

1) When the battery is guaranteed within five years and the total power cut time is less than
300 days (7200 hours), change the battery in four to five years.

2) When the battery is guaranteed within five years and the total power cut time has exceeded
300 days (7200 hours), calculate the day when the total power cut time will exceed 7200
hours, in terms of the operating hours during one day or one week, and also the power cut
time, thus obtaining the time to change the battery.

Example: If the operating time is 10 hours a day (i.e. power ‘is stopped for 14 hours a day) and the
power is stopped for two days (i.e. 24 hours) a week,

14 hours x b = 70 hours

24 hours x 2 =48 hours |

7200 hours/(70 + 48) hours = 61 weeks

61 weeks x 7 days/30 days = approx. 14 months

[Therefore, change the battery every 14 months.']
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6.4.2 Battery changing procedure

Q Change of battery ’

1

Prepare new battery. - -
Turn off power of programmable
controller. . ,
Remove cover of basic unit. -—— —

)

A

Remove old battery from holder.

1 minutes. S

insert new battery into holder with
. correct polarity and connect lead
wires to connectors.

(

’

Install cover of basic unit.

!

Turn on power of programmable
controller.

y

Move “RUN’’ key switch to RUN
position.

]
i3

(+) Positive lead wire

Change battery with

if battery is not changed
within 15 minutes, contents |— —
of IC-RAM may be erased.

P, Jpower run

IS

(—) Negative lead wire -
(blue)

Loosen cover mounting screws
{at four places).

Cover

(+) (=) Correctly connect positive
" and negative lead wires to connectors.

Connector

Battery (K6BAT)
in 156

U

000)

Ly

4

| with new one.

Failure of battery. Change old battery

Completion
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6.5 Change of Fuse

(1) Change of power supply fuse

( Change of fuse ’

Prepare new fuse.

)

Turn off power of programmable
controller. '

b — — —

y

Remove cover of

basic or extension
unit, : :

- —~ — —

Remove fuse.

l.oad new fuse.

Install cover of basic or extension unit.

1

Turn on power of programmable
controller,

Is “POWER" LED Iit?

Completion

INEUGHES

Fuse (type MF51NR2)

Loosen cover mounting screws

%

(at four places). ,.

Cover

Change power supply unit.
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(2) Change of fuse for triac output

( Change of fuse ’ ,

Prepare new fuse. -—— —»

\

Turn off power of programmable
controller.

Loosen cover mounting screws
(at four places). ’

y

Remove cover of basic or
extension unit. ; I et >

Cover

v

Remove fuse.

Load new fuse:

Install cover of basic or
extension unit.

\J

Turn on power of programmable
controller,

( Completion ’
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7. INSTRUCTIONS FOR SPECIFICATIONS

7.1 Watch DOG Timer (WDT)

(1) The watchdog timer is the self-diagnostic function. of hardware and detects the following:
® The predetermined period of one program cycle (scan time) has been exceeded.
(Software)

® Failure of component or memory, stop of arithmetic operation due to noise. (Hardware)

(2) The watchdog timer is set to 0.2 second by the hardware.

(3) When WDT error has been detected, the display of “RUN’" LED and the cause of error are

as follows: ‘
““RUN"” LED Cause
Flicker Scan time has exceeded 0.2 sec.  *1
® Due to failure of component or memory, WDT error has been detected and
arithmetic operation has been stopped.
Off #2 . . )
® Due to noise, WDT error has been detected and arithmetic operation has been
stopped.

Note:  *1 The “RUN” LED also flickers when program error occurs, namely:
® END js not written.
® /nstruction is abnormal.

*2 When the “RUN” LED has turned off due to the cause indicated above, the error code
“6021” is not displayed. '
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7.2 Accuracy of Timer

The accuracy of timer depends on scan time (timer accuracy = * scan time). Fig. 7.1 shows an

example in which the 10mS timer, T127, is used with a set value of 6.seconds (K 600) for a
program with 25mS scan time.

ouT . ouT ouT ~ OUT
T127 END T127 END T127 END/ END T127 END
(— | I } 1 /- )
=_ 25mS ole 25mS rle 25mS ol - 26mS ==
~ ON ‘ :
OFF ’
X0
ON
v OFF
T127 contact = :
Count of 10m$S 7 : L , J |
timer, counterit—& o | Count: 3 . Count: 2 (( ' ™ "Count:3 !
: T127 T127 T127
temporary value temporary value temporary value
2 , , 5 » 601
0+2 — (2+3) o (B892
1 6000mS l
™ >
K600
Fig. 7.1 Example Where Program of ——-I Is Executed-in 25mS$ Scan Time

The mterval of time until when the 10mS timer times up includes the counting error of 10mS
timer (+ 5CaN time) and also the error produced depending on where the timer start condition
has been set in the program*1 (+ 2 scan t|me) Therefore, the accuracy of timer is * (scan time).

Accordingly, the accuracy of timer in the above example is + 0.025 second in relation to the set
value of 6 seconds.
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7.3 Maximum Counting Speed of Counter
‘The maximum counting speed of counter depends on the arithmetic operation time of one
program cycle (scan time) and the response time of input unit. Counting is possible only when
each of TON and TOFF is greater than scan time in the following figure.

Calculation expression of the maximum counting speed of counter

Maximum counting speed Cmax < 3
. ts+a

{counts/second)
n’ -

[ T 1 : I T2 .
I° | T

1

'/I'4orvT5‘
AT N

- Count input'signal from exterior.

-to delay of i’nput unit TOFF . J‘

T1

where, n v=’ON/O‘FF ratvlvo of count input signal (n =,—"IT+~'?§.)
‘ T _ T
When n = T1+72 <05;n “T1+72
R B —q 11
When n = T +T2__>_0.5,n— T -7 T2

ts = scan time (mS)
« = response time constant of input unit
a=T3+T4-TH -T6

T3 = maximum ON response time of input unit (mS)
T4 = minimum OFF response time of input unit (mS)
T5 = maximum OFF response time of input unit (mS)
T6 = minimum ON response time of input unit (mS)

[Exercise]
Calculate the maximum counting speed under the following conditions:

Scan time = 100 mS

ON response time of input unit = max. 20 mS, min. 5 mS

OFF response time of input unit = max. 30 mS, min. 10 mS
~ ON/OFF ratio = 40% ’

a=20+10—-30—5=-5(mS)
1000 . . .
100 Consequently, the maximum counting speed is 4 (counts/

20 X 100 + (—5)  second) or lower.

C max <
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7.4 Latch Function

The retention of control data at the time of power failure is referred to as the latch function
(power failure latch). Retained at the time of power failure are timers (T) counters (C), data
registers (D) and temporary memories (M).

(1) Selection of latch
When the “LATCH” key switch on the front panel of basic unit is in ““ON’/ position, data is -
retained at the time of power failure. When the switch is m “'OFF" posmon data is not
retained.

(2) All clear of latched contents
When it is desired to clear all of latched contents, move the “LATCH” key switch to “OFF"
position and move the “RESET” key swntch to “ON’’ position.

(3) Latch range

Unlatch Range Latched Range
LATCH ;
switch Temporary Timer, Data Temporary Timer, Data
: - memory counter register memory counter register
OFF Mo ~ 249 T.CO~ 127 { DO~ 95 None None None
' MO~ 127 | T.CO~ 63 ~63 | Miog~283 | Tosd~111 | D64~ 0
ON M254, M255 | T112~ 127 DO~ 63 M128~ 263 | T.C64~ 111 | D64 ~ 95
LATCH Setting Range

(4) Caution for program
To latch the temporary memory, do not use a self-holding circuit but use a set-and-reset
circuit. This circuit is used to prevent the latched signal from being cleared, when the power
is restored, by the difference of time between the rise of power of programmable controller
and the rise of power of input signal.

X4 ' X X4 ——
+ M234 o———-{f——ﬂ‘——- SET M234
=)
X4
¢—}—— RSTMm23:4

Self-holding circuit Set-and-reset circuit

Fig. 7.2 Latch Circuit Example
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8. HANDLING INSTRUCTIONS

8.1 Programmable Controller Unit

(1) Since the case of this programmable controller is made of plastic do not drop or give strong
shock.

{2) At the time of wiring, take care to prevent the entry of conductive matters, such as wire chips
and drill chips, into the unit. |If such matters have entered, remove them.

~(3) Be sure to mount the front cover.
(4) When the unit for K1 or K2 is used, do not overtighten the unit fixing screws.

(5) Do not overtighten the terminal screws.
8.2 Memory

(1) When loading the memory to the socket, securely press the memory against the socket and Iock
it with the lever. Check if the memory is lifted from the socket.

(2) In regards to the handling of memory, be sure to follow Section 5.2.2.

(3) If the IC-RAM, which stores program, is unloaded from the socket, the program will be erased
immediately. Therefore, never unload the 1C- RAM from the socket.

8.3 Battery

(1) Do not let the battery short-circuited.
(2) Do not disassemble the battery.

(3) Do not put the battery into flame.
(4) Do not heat the battery.

(5) Do not solder the poles of battery.

(6) Do not measure voltage with a circuit tester.
.8.4 Optical fiber cable

The optical fiber cable is glass of approximately 125um diameter which is coated with resin. Since
various reinforcements have been provided for the optical fiber for use as a cable, it can be handled
like the general cables. However, avoid the following extreme handling because the optical fiber
cable will be damaged.

(1) Bending the cable extremely forcibly.

(2) Compressing the cable with a sharp, rigid body.

(3) Twisting the cable extremely.

(4) Pulling the cable by holding the optical connector and cord bortion.
(5) Pulling the optical cable extremely forcibly.

(6) Stamping the optical cable.

(7) Placing an object on the optical cable.
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1. COMPARISON BETWEEN K0J1, KOJ1H and K0J2, KOJ2P

1.1 Comparison of Specifications

TYPE KO0J1 K0J2

ITEM Kot | KomH | ko2 | Kkosp
Number of standard 26 ty
{nstructions (18 types of sequence instructions + 8 types of data instructions) *1
Instrustion | Number of application S | 19upese
Word length 16 bits (two bytes)/step, 1-, 2-, 3-step instruction
Program capacity Maximum 2048 steps Maximum 4096 steps
Sequence instruction execution 30us/step : 30us/step
time 4 on average 5.6us/step *3 on average
Data instruction execution time 100 ~ 500us/instruction (one instruction consists of three steps.)
1024 steps — standard -equipment 1024 steps — standard-equipped
Program IC-RAM 2048 steps 4096 steps
memory ] ; ]

: EP-ROM égzg :Egg:} Selectively loaded ‘ zggg :{232} Selectively loaded
Number of 1/0 points Maximum 184 points Maximum 280 points
Number of temporary memories 254 points (MO ~ 253) &58 Eoziz’és)

Number of usable ' 253 bits (M1 ~ M253) 249 bits
. points excluding those used for temporary memory. (M1~ 249)
Shift register . c oy p—r . > o
e onstructed by temporary memaories combined in units of one bit combine
~ Specifications * Used for SFT instruction and application instruction.
Power failure Iatch {latched range) M128 ~ 253 : M128 ~ 249
Power failure latch is possible by T.C64~ 111 T.C64 ~ 111
LATCH key switch of basic unlt.) D64 ~ 95 D64 ~ 95
N Watchdog timer ~ 100mS | 17oms 200mS
: Inserted into high-
10mS timer program s?ggfag{%ﬁfg'"% Possible by the same method as 100mS timer program.
operated per 10ms

Provided
[ Optical data link;
s'Iave'channel of
. . K ocal program-
Data link function : Not provided mable controller
: system, slave
channel of remote

L 1/0 system
Type gfggé‘q-“ svhﬁ;g:‘ and Toggle switch Key switch
Number of extended Four stages
stage of 32-points (E32)

and 56-points (E56) Two stages
extension units

Usability of K65B and

sed. For other units, see Section 1, 2
DIX.

When K0J2-E56 extggsmn units are),
u
( of APPEN

Extension | K68B extension bases ' : Usable Not usable
Requiredffor éeé(éenshoré 56 Required for AdNot requnrec{ .
: ) or an extension aptor equivalen
Rtequ.lrgrg?at S'c’;r KOJ1-EX1 (extensmn units ) KO0J2-EX1 . to EX1is
extension adap 0J1-EX2 (for K65B and KGSB) K0J2-EX2 incorporated.
K0J1- extension bases

Usability of special units
( H'ghp%gﬁ?grﬁﬂznﬁe,"(afDm ) ~ Usable (loaded into K65B or KB8B extension base) Not usable
Analog 1/0 —KAG2A, KAG3A )
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Note:

1. (*1) S and D combinations of data instructions have been greatly increased.

K0J1, KOJ1H . K0J2, KOJ2P
D D
K D T C X Y M K D T C X Y M
S S
o o lo Jo o |o
K ° K le o| o] of ® ol o
D anl o lo ©c}1 o D |e|° ° ° . ° o ® © I © °
o o Jo Jo c |0
T A T|® o| o| o ® o o
o o |o |o o |o
C N C|le o] o o ® o| o
o o o |o o o
X A X |e o] o ol ® o| o
G o |o —1 o | o
Y Y| ol o of ® ol o
o o |o o |o
M o M e ™ ™ o| ® ° °
MOV - eorereiticmininniainiienianiense O o - MOV, BCD, BIN} ........................... o
BCD ..................................... VAN +, _ :
BIN reeerrererernennnnnncan esrsesnerian A >' <, e 1
>, <' =, eerresesninn easensres ® ’ :

Note that when programming is performed by use
of PU or GPP with a legend plate which does not
indicate “DATE” as shown below, the S and D
combinations of data instructions are the same as
those of KOJ1 and KOJ1H.

L> Versnon

Year and month of manufacture

2. (*2) Four instructions, i.e. addition, subtraction, multiplication and division of BCD srx digits,
' have been added to the application instructions of KOJ2 and KOJ2P.

3. (*3) The sequence instruction execution time of KOJ1H and K0J2 is 5.6 uS/step for the E32
and E56 extension units and 7.0 uS/step for the K65BN and K68BN extension bases.
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1.2 Comparison of System Configurations

Number of . . .
1/0 Points Basic and Extension Units and 1/0 Numbers
. X00 | K0J1 |.Y20
Input: 32 points )
: {KOJIH| 2 " Basic unit -
Qutput: 24 points .
L e x1F| KoJ2 | Y37
Total: i
ota 56 ponpts KOJ2P
“|(Maximum number | e - KO0J1-E32: 32-point extension U"'it Note: Number for E56 is
of points) - X00 | KOJT 1¥20: X8O [ Ko.1-E32 | YAO K0J1-E56: shown in parenthesis.
: R U KOJTH} Y- ! KO0J1-E56 2 }56-pomt extension umt
o Ixar| kod2 [ va7  xae| koszess | var K0J2-ES6
| Input:- 64 points : Extension cabie K0J- 61CBL 0.5 m (provided on extensmn unit)
i K0J2P (X9F){ CON2 SW1{(YB7) KOJ-B10BL2 - 1 m
" Output: 48 points = | Extension E% ' ' *1 Extension adaptor- K0J1, KOJ1H-KOJ1-EX1
Total: 112 points| — ' KOJ2-K0J2.EXT
S A _____ K0J1 KO0J2P—Not required
’ -Extension cablé’ - : ‘Extension switch-. { CON2 K02 ) T :
{Maximum number
. X00 | .KoJ1 | Y20 X80| KOJ1-E32 | YAO xco| KOJ1-E32 [ YEO N
i R Note:
of points) v {kosm]| ¢ ¢ | konese | @ @ | kosrEss | : ote: lumbar for B96s
Input: 96 points| X1F | K0J2°] Y37. "X8F | KOJ2-E56 | YAF KCF | KOJ2-E56 | YEF P S5
T ' K0J2P ’ (X9F)] CON2 SW1](YB7) (XDF)] CON2 SX1 |(YF7) °
Qutput: 72 points’ 1 B§ Nn1 - B' Not
5 o : -
| Total: 168 points —@ N°2 N°2
(Maximum number : ) Note 1: Numb f £56
of points) X00 | KoJ2 | Y20 XCO| KO0J2-E56 | YEO X1CO| KOJ2-ES6 |Y1EO X80| KOJ1-E32 | YAO ote 1: umner for £96 is
1 K0J2P R H 2 2 ) 2 KO0J1-E56 2 shown in parenthesis.
Input: 128 points| X1F Y37 'XDF|. CON2 |YF7 X1DF| con2 |Y1F7 xsF YAF - Note 2: Cannot be used as
! V ' ) (X9F)|  Swi (YB7) remote //0 channel
Output: 96 points *1 Eé Eé ﬁ of optical data link.
Total:‘ 224 points @ —T 2 - —y
(Maximum number ~ !
‘of points) - X(;Q KoJ2 Y?O X80.| KOJ2-ES6 | YAO X180| KO0J2-ES6 |Y1A0 XCO| koJs1-€32 | YEO  Note: Number for £56 is
: KoJ2P o 1 ? 2 ¢ | KOJ1-E56 4 h i hesi:
__|input: 128 points| ' X1F| - - |Y37 xoF| conz YB7 X19F| CON2 |Y1B7 XCF YEF shown in parenthesis.
. i C - . SW1
Output: 96 points|- “ : oy 51 (XDF) ol (YF7)
Total: 224 points _@__J E§ 4 No2
J T T 1
R X00 | KOJ2 |20 XSO‘ KO0J2-E56 | YA0O XCO| KO0J2-E56 | YEO X180] KO0J2-ES6 | Y1AO
'“p”‘f 128 "°'""s v | kouzp | 2 1 ) ? 2 B 2 2
[a'dutpﬁt: 96 points| X1F Y37 'X9F| CON2  |YB7 XDF| CON2 YF7 X19F| con2 Y187
1 1
Total: 224 points 1 E % E
—q T 1 T 1 ¥
X00 | K0J2 vgo X80 | KOJ2-E56 | YAO XCO| KOJ2:E56 | YEO AX‘I‘BO KOJ2-ES6 | Y1AO X1CO| KO0J2-E56 | YTEO
Input: 160 points| 2 [KoJ2p | 2 2 ! ? ¢ ! : ¢ v
.. o - I'X1F] - .]Y37 x9F| -CON2 . |YB7 - XDF| - CON' YF7 C19F] CON2 - |v1B7 X1DF ~conz |Y1F7:
Output: 120 points ’
o ol 1. 1 1
Co s *q E ; . : 2
Total: 280 points 72 § a§ E§ Eg
{ T 1 I L T T
Input: x00 | koJ1 |Y20 K6SBN|  X/Y80 ~ FF
32+16m points| ¢ | KOJIH | 2 K68BN K65BN 3
Output: X1F | K042 | Y37 KGBBN} Extension base commonly used for K1 ~ K3
123 .
24+16n points “ &Y i i . KOJ—62CBC ... 0.5m
(m+n = 8) 7 swi1 Extension cable for KE5BN/KESBN KOJ—62CBL2 ... 1m
Total: 184 points L - J ) " KOJ1, KOJTH KOJ1-EX2
P Extension cable Extension adaptor (*2) { K0J2-EX2
In extension systems and [5] in above table, the setting of extension switches and the
allotment of 1/0 numbers differ depending on extension order Therefore caution should
be exercised.
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2. PROCESS TIME

(unit : us)
Instruction | _ Condition Process time| Instruction Condition ' Process time
o XY o 30 . MC’ . . . - 75
LD . ‘
MT,CF 30 MCR - ‘ 65
E o X, Y N 1 30 . 'Non execution . R 30
LDI - Y . .
MT,CF .30 o ~Execution 45
; XY ’ 30 . Non execution "~ 30
-~AND : - v SET M | , :
: MT,CF 30 ‘ | Execution 50
, ; X, Y ; 30 - 'Non execution 25
~ ANI F
M, T,C F 1 30 ' ‘ Execution 95
: XY ) 30 . | Non execution | - 30
OR — : Y - -
M T,CF . 30 ‘ Execution. - 45
X, Y o 30° ) [ Non execution 25
ORI —— . : RST M, F
M, T,C F » 30 ; * Execution 50
ANB - 30 | . [Nonexecution| ~ 30
. . i : C : ) )
ORB o - v ] 30 S Execution . 45
y 120 ’ : | Non execution 30
: : : : SFT | M | -
M ' - 30 - ) Execution 45
Non execution »1 45 | Non execution’| ©~ 25
: cJ K
Before time-up 50 ] : Execution 65
1T N After time-up 35 o Non execution 35
Execution - . PLS. | M
2, Kl. 85 4 Execution 40
Per 0.1 second {— - L
D © 65 NOP o - .20
ouT . Non execution 35 END R 110
Noncount | = 35 “Note 1: *1 Non execution means that arith-
—t— metic  operation  condition is off.
| C o After count-up © 35 , v B
v Execution : : X1
. ‘, , K 110 | +——l (When X1 is off)
, ‘ Count »
. S D _ 110. . . ‘
» Non execution 160 ‘ " Note 2: *2 Execution means that .arithmetic
F ; operation condition is on.

Execution 270 X1 e ‘
L . v R +—'| (When X1 is on)
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(Unit: us)
K D T c X Y M
K - 133 | 133 133 - 199 189
D - 133 133 | 133 - 199 189
T - 133 133 133 - 199 189
preocess Time of c - 133 | 133 133 - 199 189
‘ X - 292 292 292 - 357 347
Y - 282 292 269 - 337 327
M - 282 292 269 - 337 327
K- 165 165 165 165 277 265 260
D 165 165 | 165 165 277 265 260
, T 165 165 165 165 277 265 260 -
Process Tmeof 1 ¢ 165 165 165 165 277 265 260
X 322 322 322 322 437 | 420 417
Y 340 340 340 340 407 397 392
™ 340 340 340 1340 407 397 392
K 160 160 160 160 275 262 255
D 160 160 160 160 275 " 262 255
v T 160 160 160 160 275 | 262 255
Process Time of c 160 160 160 160 275 262 | 255
X 317 317 317 317 427 | 417 407
Y 297 297 297 297 410 397 392
M 297 297 297 297 410 397 392
K - 167 167 167 - 347 332
D - 167 167 167 ~ 347 332
» T - 167 167 167 - 347 332
Pfff‘:irz‘c’:z:f c - 167 167 167 - 347 332
X - 327 327 327 ~ 507 487
Y - 305 305 305 - 487 467
M - 305 305 305 ~ 487 467

Note 1: The process time of each data instruction shown in the tables is the time required when the instruction
is executed. When the instruction is not executed, process time is 30Ls. ‘

Note 2: The process time of X, Y and M is the time required when four digits are specified.
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(Unit: us)
] Dl « o | 1t | ¢ X vy | o™
K - 215 - 230 230 - 695 640
D - 235 230 230 - 710 660
T - 230 230 |. 230 | - 710 660
Process Time of c - 230 | 230 20 | - 710 | 660
X - 480 480 480 - 800 750
Y - 440 430 440 | - 790 | 740
™ - | 430 430 430 - 790 740
K 165 165 165 | 166 277 | 267 260
D 165 165 165 165 | 277 267 260
T 165 165 165 165 277 267 260
Process Time of c 165 165 165 165 277 267 260
< Instruction : ‘
X 365 365 365 365 467 424 417
Y 345 345 345 345 445 402 397
M 345 345 us | 35 445 402 | 397
K - 302 302 302 - 435 372
D ~ 302 302 302 | - 435 | 372
T - 302 302 32 | - 435 372
pacess Time of c - 302 302 | 302 - 435 372
X - 457 | . 457 457 - 547 537
Y - 437 | 457 437 - 527 517
M - 437 437 | 437 - 527 517
K - | e17 617 617 - 710 697
D ~ 204 204 204 - 295 275
T — | 287 287 287 — | am 367
Rrooass Time of c - | 249 249 | 249 - 340 | 327
X - 467 467 467 | - 557 547
Y - | 337 337 337 - 430 a7
M - 337 337 337 - 430 | 417

Note 1: The process time of each data instruction shown in the tables is the time required when the instruction
is executed. When the instruction is not executed, process time is 30us. -

Note 2: The process time of X, Y and M is the time required when four digits are specified.
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Apphcatlon Instructlpn (Unit: ss)

. . R ) /
Instruction Condition Process Time Instruction Condition . Process Time \
OUT F100 | 100 OUT F113 160 -

v _ 10 bits - 250
OUT F101 - 6 digits + 6 digits 273 : OUT F114 - 100 bits 1120
R ' 200 bits 2160
» . » , 5 data 240
OUT F102 6 digits — 6'digits _ - 2258 OUT F115 10 data 320
~ 3 : T 50 data 960
) 10 data - 300
OUT F103 "6 digits X 6 digits 2518 OUT F116 30 data 520
Co ‘ 90 data 1220
OUT F1 i7 207
OUT F104 | 6 digits + 6 digits 2778
OUT F118 208
, » | Decode 250 _
OUT F108 4616 OUT F119. 308
Encode 310
- OUT F109 280
~OUTF110 130
OUT F111 150
OUTF112 | 160

Note: The above process time.is the time required
executed, process time is 30us.

when the instruction is executed. When the instruction is not
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3. CONTACT LIFE OF RELAY CONTACT OUTPUT

The following chart shows the life curve of output relay used for Type DR-and AR.
If a high-capacity DC load is driven by relay contact, the contact will be extremely worn and its life

will be shortened. :

(x10%)

100 |- 120 V AC COSy=1

240 V AC COSy=1

50 |~

10 -

120 V AC
5[ COSy=0.4

240 V AC COSY=0.4 —-X\

————— Life (No. of times)

120V AC  COSy=0.2

I 1 L 1

1 2 '3 4
~————3 Load current (A)

° 1Y

Contact life curve
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-4, USAGE OF EXTERNAL FAILURE MONITOR UNIT (K0J1-EXON)
4.1 General Description

The external failure monitor unit (KOJ1-EXON) is loaded into the KOJ2P 56-point extension unit
(Type KOJ1-E56) located in the last stage of extension units, and has interface with the basic unit
and also the output function of failure display.

The KOJ1-EXON outputs display signals for displaying the failure type of external equipment (such
as limit switch and solenoid) and the failure number as shown in Fig. 1. It is required for the user
to program the failure detecting circuit.

FAILURE TYPE FAILURE NUMBER

| |15

Fig. 1 Example of Display Unit

s ——— e e

4.2 Specifications
4.2.1 System configukation :
Extension unit ‘Extension unit Extension unit
Basic unit ' number 1 number 2 _ -number 3
K0J2pP K0J2-E56 K0J2-E56 KO0J1-E56
X00 Y20 X80 - YAO X180 Y1A0 XCO. YEO External failure
2 l ? ? v ! 2 1 ~ display unit
X1F v37 | X9F YB7 X19F Y1B7 XDF YF7 r1 T
: = - [ (R B
— s Il = o (K6FD)
| I I |
KOJ1-EXON (K0J-63CBL)

The KOJ1-EXON is loaded into the 56-point extension unit. As shown above, the upper connector is
connected to the extension unit number 2 and the lower connector is connected to the external
failure display unit. »

For the system configuration to which the external failure monitor unit can be loaded, see Section
4 “SYSTEM CONFIGURATION in page .

4.2.2 Output signals and number of signals

(1) Failure number: BCD two digits 4 signals x 2= 8 signals
(2) Failure type: BCD one digit 4 signals x 1 = 4 signals
(3) Blanking signal: One point 1 signal
(4) Common wire (— side of 24VDC): 14 signals
Total: 27 signals
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4.2.3 Output signal specifications

Item

Specifications
insulation system " Photocoupler
Output form Transistor, open collector output (“‘L" level of éignal is 2V or onver (ét réted load).)
Rated load voltage : ~ 24vDC
Maximum load current 0.1A .

4.2.4 Input signals and number of signals

(1) Reset signal: 1 signal
(2) Common wire (+ side of 24VDC): 2 signal
Total: 3 signals

4.2.5 1/0 signal specifications

Item Specifications

Insulation system Photocoupler

Rated input voltage : ‘12/24\YIDC

Rated input current ) . 10mA

4.2.6 Type K6FD failure display unit
(1) The types of failures should be 1 ~ 9 and the failure type ‘’0’* cannot be used.

(2) Use active “LOW’” for the failure display unit. The failure display unit should be blanked
(turned off) when the failure type is "’0'’ and the failure number is *00"".
The blanking signal can be used to blank the display unit.

When there is no failure, the blanking signal can be used by switching it to either “L" or “H" by
the chip switch in the substrate.
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4.3 Failure Output Circuit Example

X1F8 T —
t——r—|®
' X1F9 ‘ ‘

—ih

X1F8 —

—i— SET Y1D1

Failure condition

1L 1
LA} BLL

@

Ox
— @~ "

o
-

cJ B

RST Y1D1

1 [
o !

-

A 4

t—i—— {(ro0)

~ X1F8 , o

X1F8 - I ———
' , - JRST 'Y1D2}—¢

EEn K
, B SET Y1D3
I
X1F8
4

—Y {RsT Y1Do}—

Fig. 2 Failure Output Circuit Example

Note:

1. X1F8 is a fixed number. This signal turns on when either failure occurs.

2. @ is a fjump destination step number, Set a step number which is located next to. the failure output circuit.
3. Y1D1~ Y1D9 are fixed numbers and indicate failure types.

4. X1F9 s a fixed number and turns on when a reset signal is input.

When inputting the reset signal, be sure to insert it into the circuit as shown in the example of Fig. 2.
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