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OMmRON

Model

K3TH/K3TR/K3TX/K3TC

Intelligent Signal Processor

COMMUNICATIONS
INSTRUCTIONS

Thank you for purchasing this OMRON product. Please read this instruction man-

ualand thoroughly familiarize yourself with the functions and characteristics of the
product before use.

Please retain this manual for future reference.

OMRON Corporation
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SECTION 1
Rear-panel Communications Connector/Terminals
(K3TH/K3TR/K3TX/K3TC)

1—1  Connector/Terminal Aliocations

RS-232C RS-485 (21 to 26: Special Models Only)
[eleloluiotel Toladetn ]

0POODOPOVIVET, erminator Outputs (50 mMA max.,
o sa o105 2 12 0 24 VDC)

GEFIRH HPASS L u_ COM

GO0
i
uuuy

RS-422 Spectal Models Only ~ BCD (32 to 37: Special Models Only)
Hote 1.) (Note 1.)
Qutputs NPN Tr. MA(x‘aeEQ. I Pz,
(50 mA max., REQUEST| |HOLD (coupensATION)
RS-422 {210 24 VDC) ol |||
RDA SDA LL DATA VALID PL HH(OUT 6)
Termmator OVER ls(gxg S‘sz out 3
=S ﬁ [LI“BECLSW N
i
RDB SGSDB HHH .Y} YY)

COM PASS

1248 j248 1248 124812
T o W iE e

COMMON

Contents of ( ) suggests available
only on K3TC.

Note 1. Max REQ. and MIN REQ. cannot be
used on K3TC,




1-2 Connecting Communications Connectors

Connect a host system or peripheral device to the appropriate communica-
tions connector; confirm that the system or device conforms to that connec-
tor's communications specifications.

Before mounting the Processor, be sure to consider the added depth re-
quired for connected cables.

Processors with BCD output are supplied with a connector.

Piug: XM2A-3701

Hood: XM2S-3701

L 2

*1:  Depth of main body from panel when mounted: 130 mm
*2:  Depth of main body plus D-sub connector (OMRON XM2 or XM4) from
panel when mounted: 200 mm minimum for 25- or 37-pin connector;
190 mm minimum for 9-pin connector
OMRON's D-SUB connectors are recommend:
25-pin: XM2A-2501 (plug) + XM28-2511 (hood)
XM4A-2521 (plug) + XM28-2511 (hood)
9-pin: XM2A-0901 (plug) + XM25-0911 (hood)
XM4A-0921 (plug) + XM2S-0911 (hood)
If using other connectors, make sure that the connector fastening screw is
the following metric size: M2.6 x 0.45.
When connecting to Processors with terminal blocks, use crimp-style termi-
nals of an appropriate size for M3.5 screws.
Securely insert the communications connector from the external system into
the communication connector on the body of the Processor.
After connection, tighten the screws on either side of the communications
connector with a screwdriver.
For the appropriate cable length, refer to the respective communications
specifications.

p—
CR BRSNS
.

SECTION 2
RS-232C/RS-422/RS-485 Communications

2—-1 Interface Specifications

= RS-232C
Electrical Characteristics: Conform to EIA RS-232C
Communications Signals

Signal Abbreviation Signal direction Pin no.

Frame Ground (safety ground) FG - 1
Signal Ground {or common return) SG 7

Send Data SD Output 2
Receive Data RD Input 3
Request To Send RS Output 4

Can Send cS Input 5

Data Set Ready DR Input 6

Data Terminal Ready ER Output 20

B 25

7
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Connection Diagram i Synchronization Clock: Internal clock
Total Line Length: 500 m maximum
| | Recommended Cable: CO-HC-ESV-3Px7/0.2

] | (manufactured by Hirakawa Densen)
nozaee " | ey ‘ Applicable Connectors: Plug: XM2A-0901 (OMRON)
Abbre- [P Pin | Abbre- ’ _ XM4A-0921 (OMRON
viation_ o, o, | viation MAX232C or equivaient | Hood: XM2S5-0911 (OMRON) or equivalent
FG 1 FG R . )
! Connection Method (RS-422 Connection): Maximum 1:32 connection
s |7 7 |sG . .
5Tz e _,,l, O<} x Connection Diagram
RD |3 3 |mD {>c L .
RS |4 ] 4 |Rs g
cs |5 5 |cs
oR |8 s | DR (0] 020X0)
el | aE 00000
| Shielded cable |
1 ! { e - 5
t !
Host computer
Ro 22 Processor SN751177N or
Terminator RS-422 Terminal block  equivalent

Synchronization Clock: Internal clock
Cable Length: 15 m maximum

Applicable Connectors: Plug: XM2A-2501 (OMRON)
XM4A-2521 (OMRON) or equivalent
Hood: XM2S-2511 (OMRON

Pin |Abbre- | 220 Q switch

no. {viation FJ\N\,—Q
9 {SDA o—i %}
5 |SDB

@

1
RDA T A
:
RDB :

A

Doy

iy

3 |SG
i - i ion): 1: i 220 O y
Connection Method (RS 232@ Direct Connection): 1:1 connection only | Terminator Shiokded cable e » 22V
Note 1. The RS-232C Processor is configured as DTE (data terminal equipment), and | The terminator - .
thus no host-side CD (Carrier Detect) can be supported. If the hast computer re- ! must have a minimum The te\:m;]n{a;;og Lisi:]satlaga Iizszu?it{:l%
quires a CD signal, support this signal by pulling up the signal at the host comput- i resistance of 100 Q. is set wil :

er (nat required for OMRON's FC-985 Factory Computer). i
2. Short-circuit pin 4 with pin 5 and pin 6 with pin 20 at the host computer.

= RS-422

Electrical Characteristics: Conform to EIA RS-422
Communications Signals

= RS-485
Electrical Characteristics: Conform to EIA RS-485
Communications Signals

Signal Abbreviation Signal direction Terminal no.
Signal Abbreviation Signal direction Pin no. Inverted output Negative (~) side |Input/output 18
Send Data A SDA Output 9 Non-inverted output Positive (+) side | Input/output 19
Send Data B SDB Output 5
Receive Data A RDA Input 6
Receive Data B RDB Input 1 z g_) 2 2_19 éj} % % 2(_59 2(%
Signal Ground sG 3 [® }
Frame Ground (safety ground) FG - 7 Terminal block switch

6




Synchronization Clock: Internal clock ‘ 2—-3 Key Operation

Total Line Length: 500 m maximum Set the communications unit number and the baud rate, referring to the Instruc-

Recommended Cable: CO-HG-ESV-3Px7/0.2 fion Sheet
(manufactured by Hirakawa Densen) ]
Connection Method (RS-485 Connection): Maximum 1:32 connection ; 2-4 General RS-232C/RS-422/RS-485 Specifications
Connection Diagram ) Transmission Line Connection: Multiple point
: Communications Protocol: RS-232C/RS-422 (4-wire, half-duplex),
Procosser s ! RS-485 (2-wire, half-duplex)
Host computer Slock autohes xempt Y SNZSUTIN or aquivalent A Synchronization: Start-stop (2 stop bits) (Note 1)
. & the leminator: Torninat 47KF ; Baud Rate: 150, 300, 1200, 2400, 4800, 9600, 19200,
-] 202 swich m ! or 3840 bps (key-selectable) (Note 2)
sl — [ DW HaK ! Transmission Code: ASCII (7 bits)
o] + 4 A ji ‘ Error Detection: Vertical parity (even) and FCS (frame check
sav ¥ K 3 i sequence)
Shiciaad cabie ! T g Interface: RS-232C/RS-422/RS-485
! Note 1. The start-stop synchronization data configuration is shown below.
Procassor {terminator) L 1 1 1 . . : .
Torming) {15458 Terminal block switch B SR RS SIS EPIN SIS G S
™ |} 220008 ‘ StartD0 D1 D2 D3 D4 D5 D6 Paity 2stop
g - [ : bit bit bits
N e terminal bock s ! 2. When a personal computer is used as the host system, do not select either
U U atthe terminator. | 19,200 bps or 38,400 bps as the baud rate.
Shiglded cable

Note Connection is not possible to the SYSMAC BUS Wired Remote 1/O System. |

2-2 Before Applying Power i

= Terminator Designation

For systems using RS-422 or RS-485 communications, designate the Proces-
sors located at the ends of the transmission line as terminators by setting the
terminator switch on those Processors to ON. Terminator designation is not re-
quired for Processors using RS-232C communications.

QOutputs: NPN Tr.

(50 mA max., Terminator OUIPULS (50 mA max.,

RS 422 12 m 24 VDC) RS 485 OV 12 to 24 VDC)
Termmator A Sba @ @ F H HPASS L LLCOM
- .A.A
RDB SGSDB  HHH
com PASS




2-5 Communications and Error Control

Communications Control

The host link procedure is conversational and is based on PC host link proce-
dures. The initial data transmission right belongs to the host computer, and the
data transmission right is shifted with every block of data transmitted. When a
command block is transmitted, a response block is always returried.

Host Processor
@ @
Unit number Unit number
Header code Header code
Text Text
FCS FCS
Terminator Terminator
Command block Response block

Block Format

« The block transmitted from the host computer is referred to as a command
block.

« The block transmitted from the Processor is referred to as a response block.

« One block begins with the start character “@” and communications address,
and ends with the FCS and a terminator.

@} UnitNo. | X|X X|IX[*12
10! [x10°
C X A ]
Unit No. Header Text FCS Terminator
(0010 99) code D indicates a
carriage return
FCS range of calculation ~——————————] (ASCIHI=0Dy).
10

o Data characters are in ASCII.

« The FCS (frame check sequence) is formed by converting the 8-bit exclusive
logical sum of all data from @ to the last text character into two ASCII char-
acters. Be sure to attach the FCS to the end of the text.

Example of FCS Calculation (This is an example only. An error will result if
these commands are actually executed.)
[eJoToJrRJUToT 1 [a[6]T"T]2]
L A A A J
Unit No. Headercode  Text FCS
{405 [ 30k ] 300 [ 52 [ 554 | 304 [ 314 | 34u [ 364 ]

i

FCS = 40 ® 30 © 304 © 524 @ 554 © 30y © 31y = 46y
46y is converted into ASCII 34y + 36

@ represents the exclusive logical sum; subscript H represents hexadecimal code.

Error Control
With the Processor, responsibility for error recovery rests at the host computer.
The Intelligent Signal Processor detects the following errors:
1. Character checks (every character)
» Vertical parity check (even parity)

Exclusive logical sum (EOR) check for each character

* Frame check
If a 0 is detected at the stop bit position, it is assumed that an error has oc-
curred during communications.
Overrun check
Overrun occurs when the next character is received while the current charac-
ter is being processed.

Block check (each block)
Format check
Command format is checked.
Registration data check
Check of numerical value of numbers such as unit number and bank number.
FCS check
Exclusive logical sum check of @ to the last text character.

If the above checks detect that an error has occurred during communications,
error recovery control is requested at the host computer by the response block
end code. When it is determined that the communications address is different
through the registration data check, however, no response block is transmitted.

11
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2-6 Commands and Responses

Command/Response Format Data

The hexadecimal and decimal data relevant to command format and response

format must be converted into ASCII.

In the remainder of this manual, hexadecimal data and decimal data in com-
mands and responses are expressed as follows:

Hexadecimal Data

X162 | X162 | X161 |X16°

X162 through X16° indicate hexadecimal
data. Therefore, the numerals that can be
processed are $0 (binary 0000) through

Decimal Data

Xto!

X103 | X102 X100

X103 through X10° indicate decimal
data. Therefore, the numerals that can
be processed are $0 (binary 0000)

$F (binary 1111). through $9 (binary 1001).

Command List

Header RUN mode Test |Setting Name
code RUN During | mode | mode

change

of

settings

KR YES YES YES NO RESET CONTROL (maximum/minimum
value resetting)

W% YES NO NO NO SET VALUE WRITE (Note 1)

Wi YES NO NO NO SET VALUE WRITE (only with bank)
{Note 2)

R% YES NO YES NO SET VALUE READ (Note 1)

R# YES NO YES NO SET VALUE READ (only with bank)
(Note 2)

RH YES YES NO NO MAXIMUM/MINIMUM READ (Note 3)

RX YES YES YES NO PV READ

RU YES YES YES NO SPECIFICATIONS READ

TS YES YES YES YES TEST

IC NA NA NA NA Undefined command response

Note: 1. Effective only with Processors equipped with communications and comparative
outputs.
2. Effective only in KSTR/K3TC Processors equipped with communications and
comparative outputs.
3. This header code cannot be used on K3TC.
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2-6-1 RESET CONTROL (Maximum/Minimum Reset)

The same operation resulting from a signal input to the reset terminal is ex-
ecuted.

Command Format

@] UnitNo. |KIR F(l,S 12
X10" [x10° |
— [
Header code Terminator

Response Format: Response at normal end. End cede: 00

@| UnitNo. |K{R| Endcode F(J}S 1D
X101 |x100 xis' |x1e? | |
Header code Terminator

When this command ends normally, a reset is performed.

Note: In case K3TC, this command is effective function which is the accumulated value
is cleared to Zero.




2-6-2 SET VALUE WRITE

The set values (HH, H, L, and LL) are written individually. This command is ef-
fective only with Processors equipped with communications and comparative
outputs.

Command Format

@ | UnitNo. |W|% |Operand Set value data FCS [ "1 D
x10' | x100 OP1|opz| X104 | x10% | x102 | X101 | x10°] |
— N J |
Header Set value data Terminator
code
H H - HH Set value data

H (SP) -~ H Setvalue data
L. (SP) -+ L Setvalue data
L L - LLSetvalue data

Response Format: Response at normal end. End code: 00

@ | UnitNo. |W|% | Endcode | Operand Fls 1)

X101 X10° xi6'|x16° [opt|opz]| |
[ [—;
Header Terminator
code H M - HM Setvalue
H (SP) -+ H Setvalue
L (SP) -+ L Setvalue
L L - LL Setvalue

(SP) stands for a space.

Error End Codes
If the Processor does not have comparative outputs, the end code will be 16
(no corresponding command).

2. If the Processor has comparative outputs but does not support the desig-
nated set value, the end code will be 22 (no corresponding memory).

3. If a set value is changed in RUN mode, the end code will be 0D (not execut-
able in RUN mode).

Note Set values are expressed in five ASCH character. The negative sign is represented by
F at the position of the X10* digit.
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2-6-3 SET VALUE WRITE
The set values (HH, H, L, and LL) of the banks not in use are written individually.

This cammand is effective only with K3TR/K3TC Processors equipped with com-
munications and comparative outputs.

Command Format

@ Unit No. W # | BankNo. Operand Set value data F(lS * D
xto! | x10° X101 |><10° oP1 ’opz X104 x103[><1o2 X10¢ | X100 |
\ X J [N J [N J
Header  Bank No. Set value data Terminator
code 01 to 04
H H - HH Set value data Note: Refor to Note 2 di
ote:Refer to Note 2 regarding
HoEP) H Set value data Operand on only K3TC.
L (8P) - L Setvalue data
L L - LL Setvalue data

Response Format: Response at normal end. End code: 00

@ | UnitNo. |W | # | Endcode Bank No. | Operand | FCS | * | D
X1o‘|x1o° X161 | X169 | X101 X100 [OP1 |OP2
Header code Terminator

H - HHSetvalue Note:Referto Note 2
(8P) - HSetvalue regarding Operand
(SP) - LSetvawe  O"ONVKITC

L - LLSetvalue

- I I

{SP) stands for a space.

Error End Codes
1. If the Processor does not have comparative outputs, the end code will be 16
(no corresponding command).
2. lf the Processor has comparative outputs but does not support the desig-
nated set value, the end code will be 22 (no corresponding memory).
3. If a set value is changed in RUN mode, the end code will be 0D (not execut-
able in RUN mode).
Note 1. Set values are expressed in five ASCII character. The negative sign is represented by
F at the position of the X10* digit.
2. K3TC's Operand is as follows;

QOperand

-OUT 5 Set value data.
-OUT 4 Set value data.
-OUT 3 Set value data.
-OUT 2 Set value data.
-OUT 1 Set value data.

©i Ol C1 Ol Ol
N WD o
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2-6-4 SET VALUE READ

The set values (HH, H, L, and LL) are read individually. This command is effec-
tive only with Processors equipped with communications and comparative out-
puts.

Command Format

@ | UnitNo. [R % [Opsrand | FCS §* |5

X101 | x100 opt Jore| |

| S [ —

Header Terminator

code
H H - HH Setvalue
H (SP) --- H Setvalue
L (SP) --- L Setvaiue
L L - LL Setvalue

Response Format: Response at normal end. End code: 00

@!| UnitNo. {R|%] Endcode | Operand Set value c]ata FlS ]
x1o‘|x1o° X161 !X16° OP1|OP2 xt04| x10] X102 xt07 | x100 [
N J AN J ¥ J
Header code Set value data Terminator
H H - HH Setvalue data
H (SP) - H Setvalue data
L (SP} - L Setvalue data
L L - LL Setvalue data

Response Format: For an error

@ | UnitNo. R} % { Endcode | Operand FJS P

X101 | X100 X161 [x1s° op1jop2 |
— |
Header code /—I——L\ Terminator
H H
H  (SP)
t (Sf) (SP) stands lor a space.

Error End Codes

1. If the Processor does not have comparative outputs, the end code will be 16
(no corresponding command).

2. If the Processor has comparative outputs but does not support the desig-
nated set value, the end code will be 22 (no corresponding memory).

3. If a set value is changed in RUN mode, the end code will be 0D (not execut-
able in RUN mode).

Note Set values are expressed in five ASCHI character. The negative sign is represented by
F at the position of the X10? digit.
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2-6-5 SET VALUE READ

The set values (HH, H, L, and LL} of the banks not in use are read individually.
This command is effective only with K3TR/K3TC Processors equipped with com-
munications and comparative outputs.

Command Format

@ | UnitNo. |R|# | BankNo. | Operand Fés J
X10!| X100 X10![xi0°|oP1joP2

[N ——— [—
Header Bank No. Terminalor
code 01 to 04

H - HH Setvalue data Note: Refer to Note 2 regarding
{SP) --- H Set value data Operand on only K3TC.
(SP) -+ L Setvalue data

L - LLSetvalue dala

Response Format: Response at normal end. End code: 00

~rrXITX

@ | UnitNo. [R{#1 Endcode | Bank No. | Operand [~ Sel value dala —+——— FéS b )
x101] X100 x161 | x169|x101| x10°}0P1]|OP2|X10% | X107 [x102 | x10! |X100| |
- [ ) (-
Header code ,—L——!—\ Set value data Terminator
H H - HH Setvalue data Note:Refer to Note 2
H (SP) - H Setvalue data regarding Operand
L (SP) - LSetvaedaa 97 ONyKSTC.
L L - LLSetvaluedata
Response Format: For an error
@ | UnitNo. |R|# | Endcode | Bank No. |Operand F([S 2
X101|x100 x16! | x16°| x10* | X100 joP1|oP2
[ [
Header code Terminator
H H Note:Refer to Note 2 regarding Operand
H (SP) on only K3TC.
L (SP)
L L (SP) stands for a space.

Error End Codes

If the Processor does not have comparative outputs, the end code will be 16
(no corresponding command).

2. If the Processor has comparative outputs but does not support the desig-
nated set value, the end code will be 22 (no corresponding memory).

3. lf a set value is changed in RUN mode, the end code will be 0D {not execut-
able in RUN mode).

Note 1. Set values are expressed in five ASCII character. The negative sign is represented by

F at the position of the X104 digit.
2. K3TC's Operand is as follows;
Q

G 5 -OUT 5 Set value data.
0 4 OUT 4 Set value data.
o 3 +OUT 3 Set value data.
0 2-+-0UT 2 Set value data,
o] | ST OUT 1 Set value data.
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2-6-6 MAXIMUM/MINIMUM READ
The maximum/minimum values held in memory are read.

Command Format

@ | UnitNo. |R|H |Operand F(l/S ]

X107 x100 oP1joP2
AN
Header, Terminator
code P H - Maximum value
8 H - Minimum value

Response Format: Response at normali end. End code: 00

@ | UnitNo. |R|H | Endcode |Operand ~— Max/min value data ——{ Status data F(ls 12
x101]x10° x161 | x160|orlore] 104 107 x102] xt0! [ x10°) x16t|x16°| |
L — A —A J __/
Header code r—I—L\ Maximum/minimum value data Terminator
P H - Maximum value
B H ... Minimum value
Status data
X161 X160

28 92 o1 o0 03 02 oi 20

Overflow
Undetflow

Zero shift ON (Always 0 for K3TH/K3TR}

HOLD input ON

Bank input 1 {Always 0 for K3TH/K3TX}
Bank inpnt 2 {Always 0 for K3TH/K3TX)

=

Note 1. Maximum and minimum values are expressed in five ASCIl characters. The negative
sign is represented by F at the position of the X104 digit.
2. In case K3TC, this function cannot be used.

2-6-7 PV READ
The display value (present value) is read.

Command Format

@] unitno, |R [ X FJS >

X101 [X10° |

[—— «
Headercode  Terminator

Response Format: Response at normal end. End code: 00

@ | UnitNo. {R|X| Endcode — Display value data Stalus data}—+ FCS | * [ D
X101 X100 X161 | X169 x104 {x109| X102 | x101| X100 | X162 X162 | x16! | x16°
[— w A ) [
Header code Display value data I Terminator
Status data
r Al
X163 X162 X181 X16°
s Y Y Y Al

23 2% o7 20 2% 22 o7 20 [ 28 22 7 20 [ 28 22 27 20
l‘ “Overflow
Underflow

Zero shift ON {Always 0 for KSTH/K3TR/K3TC)

In Test mode

HOLD input ON (In case K3TC, Compensation input ON)
Bank input 1 {Always O for K3TH/K3TX}
Bank input 2 (Always O for K3TH/K3TX)}

LL comparative output O: Low
L comparative output 1: High
H ive output
HH comparative output
PASS output
Note 2.
Note 1. The display value is expressed in five ASCII characters. The negative sign is repre-
sented by F at the position of the X104 digit.
2. In case K3TC, comparative ;
X163 X162 X161
20 I 23 22 o1 20‘ o3

L

OUT 1 comparative output [ORRN
OUT 2 comparative output 1 «--Hi
OUT 4 comparative output

QUT 6 comparative output

OUT 3 comparative output
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2-6-8 SPECIFICATIONS READ
Model data, settings, and other specifications are read.

Command Format

@ | Unit No. u F(ls 12
X10t]x100 |

P

L S—— [ —
Headercode  Terminator

Response Format: Response at normal end. End code: 00

2-6-9 TEST

One block of data (with FCS) sent from the host computer is returned without
altering anything.

Command Format

@| UnitNo. |T|s Arbitrarycharacters (10 characters FC]S 1>
melxmg max.} excluding 3 I

[ —— [—
Header code Terminator

Response Format: Response at normal end.

@| UnitNo. |T]s| Arbitrary characters (10 characters FAS 1>
X101lx100 max.) excluding p] |

(] [
Header code Terminator

2-6-10 Undefined Command Response (Error)

The following response is returned when a command header code cannot be
decoded.

Response Format

@ UnitNo. c FJS )

X101 1)(1 0° |

Dis- T 1 T (l
Qutput inputs Operation
@ UnitNo. |R[U Endoode | nputspec. | PI&Y spec. P modo " [FAs] ¢
x10‘|x1o° X167] X169] X162| x16¢ | X16° x1s° ><16'lx1s° X16' { X16° x1s‘lx1s°
() [
Header code | Termma(or
Input spec. Display spec. Ouxpul spec.
[— ™
X162 Xt6! X180 X16° x1s‘ X169
— [ave ann)
T A 1 ..K3TH (gener- A ...Nodisplay S 1 ...RS-232C communications
alsensorinpul) B ... Two displays S 2 ...RS-485 communications
T B 1 ...K3TH (high- . {K3TH/K3TX) S 3 ..RS-422communications
temperature C ...Onedisplay S 5 ...RS-485communications
thermocouple K3TR, K3TC) wiith comparative oulputs
input) { ) ! S 6 ...RS-422cormmunications
R B 1 ... K3TR,K3TC with comparalive outputs
v D 2 K3TX{DC voltage Input) f
A D 2 K3TX{DC cuirent input} Inputs
VoA 2 .-K3TX{AC voltage input)
A A2 K3TXIAC current Input)
-
K3TX K3TH K3TR, K3TC
X161 X16 ing| X167 [Meaning X16°| Meaning X16%[Meaning xi6' | X16° Meaning
0 | O {RangeA| © °C 1| Themocouple R o [Platinum resistance ther- Input Atinpul 8
4] 1 2 B 1 oF 2 | Thermocouple S mometer JPT100 0 0 [None
0,2 » ¢ 3 1T ple K A [Platinum resistance ther- i 1 __|No-cantact
0| 3 v D 4 | Thermocouple J momeler PT100 2 2 |Contacl
0} 4 n E 5 [T ple T || B [Th ple B
0 5 v F 8 | Th fe £ C |Th ple W/Re5-26
7 1 il o [ ple N
8 I ple U E | Thermocouple PL-
r
Operating mode
-
K3TH/KITX| K3TR K3TC
x161[x 162 x161[x16°]Meaning 167 xi6° [Meaning X161 | x16° |Meaning X161 x16%|Meaning
0 l 0]01f1 i Speed 0 [ 5 {FiowRateRatiof| 0 | 9 |Eiapsed Time U|B vi
0 { 2 [Absolute Ratio 0 | 6 jLinearSpeed 1 | 0 |Length Measurement| U | C {Phase Difference]
0 { 3 [Error Ratio 0 | 7 iCycle 1 | 1 [intervai
04 i i 0 [ 8 [TimeDi 1 | 2 {Pulse Counting
1 | 3 {Passing Time

Note The command content is expressed in ASCH.
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Header code  Terminator
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2-7 End Codes

End code Contents
x161 x16°

0 0 Normal end

0 4 Address overflow (data overflow)

0 B Not executable in Setting mode

0 C Not executable in Test mode

0 D Not executable in RUN mode (setting changes not allowed)

1 0 Parity error

1 1 Framing error

1 2 Overun error

1 3 FCS error

1 4 Format error {parameter length error, parameter error, data code
error, or data length error)

1 6 No corresponding command

2 0 Not executable due to sensor failure(K3TH), Not executable due to Start-up lock(K3TX)

2 1 Not executable due to Processor faiture

2 2 No corresponding memory

Priority of the errors is as follows:

Unit number incorrect >Header code undefined>Processor failure>
Processor mode >Sensor failure>Start-UP lock>Parity error>Framing
error>0verrun error>FCS error>Format error
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SECTION 3
BCD Outputs

3-1 Connecting BCD Outputs

Processors with BCD outputs are convenient when connecting directly to a PC
(programmable controlter) or personal computer. Refer to the following connec-

tion example.

PC (SYSMAG)
Processor DC Input Unit

3. COMMON COM ]

Intermal circuits

5, COMMON Transistor Qutput Unit

6. REQUEST OUTJ,
G R 17
45V >t H
H
.
- J\sO.RESET ouT l

1. POLARITY. {ov)

intermal circuits

intermal circuits
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= Operation

When a REQUEST signal is input to the Processor, the data is confirmed af-
ter an interval of 30 ms, and a DATA VALID (DV) signal is output from the
Processor.

¢ Read the data while the DATA VALID signal is ON.

Note 1. Connections between PC and Processor shiould be performed with a rear-panel
transmission connector.

2. When one PC is connected with several Processors, it is possible to achieve a
wired OR connection betwsen the DATA (including POL and OVER) and DATA
VALID signals.

3. Data cannot be written from a PC to a Processor.

= Timing Charts
1. Sampling Data Qutput {at Each Sample)

Data is confirmed 30 ms from the REQ signal rises, and DATA VALID signal is output. Read
data while DATA VALID signal ON. The DATA VALID signal is turned OFF after an interval
of 40 ms, then data is turned OFF after an interval of 16 ms.

20- to 50-ms pulse

REQ.  Note:
Max. Min.
)
DATA  Alldata high X Data X All data high
\ .
DATA ) | |
VALID
Approx. | 40 ms

30 ms 16 ms

2. Continuous Data Output

If the REQ signal remains ON, measurement data is output at intervals of 64 ms.

If the HOLD input turns ON during the change from DATA 1 to DATA 2, the BCD data output
will be either data 1 or data 2, depending on the precise timer of the HOLD signal. The data
will not go fow.

REQ.
Max. Min. _‘J.
:
DATA  Alf data high Data t Data 2
ngn X X X
i
DATA ;

VALID

30ms 40 ms 40 ms U
24 ms 24 ms
84 ms §4ms

Note : Max. REQ. and Min. REQ. cannot be used on K3TC.
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Note 1. Read the maximum or minimum value when DATA VALID signal turns ON. The

DATA VALID signal will go ON 30 ms after the Max. or Min. signal goes ON.

2. The RUN signal is ON during RUN mode or Test mode. The RUN signal is turned
OFF when an error other than overflow or undeiflow occurs.

3. When the HOLD input goes ON, the Processor will stop accepting inputs and the
data received just before the HOLD signal will be held and displayed. The same
function is available in by turning ON terminals 5 through 7.

. 4. K3TC does not have this function.

HOLD '—‘—‘ l

i
[JIPEENY ;
\\
Data display

5. When the RESET signal turns ON, the maximum or minimum value is reset to the
present value.
Note:n case K3TC, timing charts regarding RESET signal, refer to Note 11,

RESET "‘—J‘i

valu

e
{Maximum before RESET ON) Maximum afler RESET

“—— (Present value) —

RESET —————————Jw-_—_——l»-—-

Minimum data -
(Minimum before RESET ON) Minimum after RESET

+—— (Present value) —»
6. The POLARITY output goes low for positive (+) and high for negative (~).

POLARITY '-_"-“""—J o

(+)

7. The OVER output turns ON when the BCD output data overflows or underflows.

QOverflow

Input {Permitted span)

Underflow

OVER ‘___I l S ——

8. When comparative outputs or scaling is being used, no BCD outputs are made.
(Al outputs will be high.)

9. In Test mode, the test present value currently input is output on both the REQ
maximum and REQ minimum signals.

10. When two or more input signals are input simultanecusty, or when a signat is in-
put while another input is ON, all output data is turned OFF. Do not turn ON two
or more input signals at the same time {except for the HOLD signal).
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-
Compensation (Only K3TC is avaitable) Terminal | Signal Signal Description
no. name | direction
! i COM GND ™~ (Note 1)
Display Y
2 Data Output 1 Read data: 109 digit
3 Output 2 Read data: 10° digit
/ 4 Output 4 Read data: 10° digit
o o 5 Output 8 Read data: 10° digit
Cmpe"sﬁi‘fﬂ 6 Output |1 Read data: 107 digit
11. When the RESET input turns ON, the accumulated value is cleared to Zero. 7 Output 2 Read data: 107 digit
Pulse counting will not start while the RESET input is ON. 8 Output 4 Read data: 101 digit
i 9 Output 8 Read data: 101 digit
10 Output 1 Read data: 102 digit
Dispiay 11 Output 2 Read data: 102 digit
12 Output 4 Read data: 102 digit
RESET A X 13 Output 8 Read data: 102 digit
: 14 Output 1 Read data: 103 digit
= |/0 Ratings 15 Output 2 Read data: 103 digit
1/0 signal name Item Rating 16 Output 4 Read data: 103 digit
input REQUEST Input voltage No-voltage contact input 17 Output |8 Read data: 102 digit
HOLD/COMPENSATION | input current 10 mA 18 Output |1 Read data: 10* digit
Max. (Note 2)  [Operating |ON voltage | 1.5 V maximum 19 Output |2  Read data: 107 digit
Min. (Note 2} voltages OFF voltage |3 V minimum 20 Output 4 Read data: 10 digit
RESET 21 Output 8 Read data: 10* digit
Output DATA Rated load voitage 12 to 24 VOO +1°°/°/~15% 22 OVER Output Qutput when input value exceeds display range
POLARITY Masdmurm load ourrent 10 mA 23 DV Output Data confirmation signal
OVER 24 RUN Output Operation signal
DATAVALID  |Leakage current 100 pA maximum 25 com GND _ (Note 1)
RUN 26 REQ Input PV output request
Note 1. Use high-performance contacts. 27 MAX Input Maximum value output request (Note 3)
2. These functions does not work on K3TC. 28 MIN Input Minimum vailue output request (Note 3)
w Terminal Numbers 29 HBismoy | Input HOLD input /COMPENSATION input (Note 4)
30 RESET |Input Reset input
W CTTTTTTTT T T TT oo 37 31 POL Qutput Positive/negative polarity signal
| 32 HH/out 5 { Output HR comparative output (Note 2) (Note &)
33 H/out 4 | OQutput H comparative output (Note 2) (Note 5)
34 PASS/out3 | Qutput PASS comparative output (Note 2) (Note 5)
\ / 35 L/out 2 |Output L comparative output (Note 2} (Note 5)
O0Q0O0O000O0OO0OOOOOOO 36 LL/out 1 |Output LL comparative output (Note 2) (Note 5)
a7 COM Qutput GND (Note 1)
5) O000000OO0OO0O0OO0OOOLOOO O\ Note 1. Terminals 1, 25, and, 37 have the same COM.

2. Terminals 32 through 36 are effective only on special models.

3. Max. REQ. and Min. REQ. cannot be used on K3TC.

4. HOLD input can be used on K3TX, K3TH and K3TR, but cannot be used on K3TC.
COMPENSATION can be used on only K3TC.

5. OUT 1 to OUT 5 can be used on only K3TC.
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= Accessory Connector .
Plug: XM2A-3701 (OMRON) Appendix

Hood: XM28-3701 (OMRON) ASCII Code Table
3-2 Settings before Power Application

No setting are required before power application for Processors with BCD out-

puts. by
by 0 0 0 0 1 1 1 1
3-3 Operations: Front Key Section e . D T T B L
5.
No settings with front keys are required for Processors with BCD outputs.
3—4 BCD Programs ' [baJbr[be]bs] bs [ b | by | B Rl ot 1y 28 1451617
A . . 0 o |00 0 |NUL|DLE 0 P
1. Only the process value (display va!ue), maximum value, and minimum val- | o T o T 517 T TS6A oo SPfOE 7 i“) o 2
ue can be read from Processors with BCD outputs. Parity (even) ™55 [ 1 1 0 3 [STX | BG2 2 {BTR]|b |
2. The K3TH provides data readout in four digits, while the K3TR provides [ A I 3 [ETX[DC3} # (8 | C ]S |c |8
read data in five digits. “+” and "~ correspond respectively to low polarity LA I L A {EOTIDCA) § j 4 1 D1 ¥ 1d |t
d hiah olarit o[ 1101 5 JENQ[NAK| % {5 | E [ U [ e | u
ana nigh p Y. ] ] o 7T {o 6 |ACK|SYNl & {6 [ F [V [t [
3. Read data only after the DATA VALID signal rises. o | 111 |1 7 |BEL [ETB 7 |G| W]|g|w
4. Data cannot be written from the PC to the Processor. 1 tof]o]o 8 IBSJCANY { |8 | H | X | h | x
T o0 [0 {1 s Wi fem | ) o [ 1 [ Y17 [y
T |6 |1 ]0 A | LF [SUB 9z i1z
i 0 |11 B | VT [ESC]| < K | L[k
T 100 C [ FF[Fs < o7 [ Tx
i1 [0 1 D [CR[GS| — | = [ ™M |1 | miy
T |1 1110 E | SO RS S N[~ [r ]~
T [ [ F S |Us 7 [ 2]0 [ -T1o jpeL
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