


Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or dam-
age to the product.

& DANGER Indicates information that, if not heeded, is likely to result in loss of life or serious injury.

&WARNING Indicates information that, if not heeded, could possibly result in loss of life or serious injury.

& Caution Indicates information that, if not heeded, could result in relatively serious or minor injury, dam-
age to the product, or faulty operation.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“‘word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.
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All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

Section 1 introduces the basic features of the K3TC Up/Down Counting Intelligent Signal Processor,
K3TH Temperature Intelligent Signal Processor, K3TR Rotation/Pulse Intelligent Signal Processor,
and K3TX Intelligent Signal Processor.

Section 2 gives a general description of the K3TC, K3TH, K3TR, and K3TX rear panel communica-
tions connector/terminals.

Section 3 provides the interface specifications and basic operational elements required in order to
use the RS-232C/RS-422/RS-485 models.

Section 4 provides the basic operational elements required in order to use the BCD output model
and gives two programming examples.

Appendix A provides an ASCI| list.

Appendix B provides a list of optional accessories.

&WARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read each
section in its entirety and be sure you understand the information provided in the section
and related sections before attempting any of the procedures or operations given.

ix



SECTION 1
Front Panel: Nomenclature and Functions

This section gives a general description of the Intelligent Signal Processor’s front panel. Two front panel models are described
in this section: K3TC Up/Down Counting Intelligent Signal Processor, K3TH Temperature Intelligent Signal Processor,
K3TR Rotation/Pulse Intelligent Signal Processor, and K3TX Intelligent Signal Processor. This description consists of the
front panel nomenclature and a brief description of each of its functions.

1-1 IntroduCtion ... ... ..o 2
1-2 K3TH-TLIOA-CIOI Basic Model) ..o 3
1-3  K3TH-TLI10B-[I] (with Set Value LED Display) .. ..o, 5
1-4  K3TR-UIBILJA (BasicModel) ... i 7
1-5 K3TR-[IB1LIC (with Set Value LED Display) ............. .o oo, 9
1-6  K3TC-UIBILJA (BasicModel) ... 11
1-7  K3TX-LICR2OJA-CI0] (4-digit Basic Model) . ..oooo oo 13
1-8  K3TX-[IC200B-[J] (with Set Value LED Display) . ..., 15
1-9  K3TX-[ID3[JA-[I] (41/2-digit BasicModel) .. ... 17



Introduction

Section 1-1

1-1

Introduction

This manual provides the basic operational elements required in order to oper-
ate the Communication Output-type Intelligent Signal Processors. Four front
panel models, K8TC Up/Down Counting Intelligent Signal Processor, K3TH
Temperature Intelligent Signal Processor, K3TR Rotational/Pulse Intelligent
Signal Processor, and K3TX Intelligent Signal Processor are described in a gen-
eral fashion. Depending upon the requirements, one of several connector/termi-
nal types can be selected for use with the Intelligent Signal Processor.

Following the front panel model descriptions, the RS-232C/RS422/RS-485
Model specifications and operation are provided in detail. Included is a commu-
nication program example written in N88 BASIC.

Finally, the BCD Output Model is ideal when connecting directly with a PC or a
personal computer. Operational details and two program examples involving
connection with a PC are provided.
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1-2 K3TH-TJ1[JA-[ ][] (Basic Model)

The following diagram identifies the major features found on the K3TH Basic
Model front panel. The table gives a brief description of the function of each front
panel feature.

2. Comparative output status indicators

1. PV display

~|

5. Operation keys

L 1 1EDB

e O
/ C
3. PV display status
indicators
4. Unit
No. Name Functions
1. PV (process value) Displays the process, maximum, and minimum values. Also displays set values while

display

the SP indicator is lit. Displays characters indicating the set mode and set values.
Displays an error message when an error occurs.

2 Comparative | HH
output status
indicators

Is lit when HH comparative output status is ON. HH comparative output status turns
ON when the measured value exceeds the HH set value. This indicator does not light
in models not provided with the comparative output function.

Is lit when H comparative output status is ON. H comparative output status turns ON
when the measured value exceeds the H set value. This indicator does not light in
models not provided with the comparative output function.

Is lit when L comparative output status is ON. L comparative output status turns ON
when the measured value falls below the L set value. This indicator does not light in
models not provided with the comparative output function.

LL

Is lit when LL comparative output status is ON. LL comparative output status turns ON
when the measured value falls below the LL set value. This indicator does not light in
models not provided with the comparative output function.

PASS

Is lit when PASS comparative output status is ON. PASS comparative output status
turns ON when all HH, H, L, and LL comparative output status are OFF. This indicator
does not light in models not provided with the comparative output function.

3 PV display HOLD
status
indicators

Is lit when HOLD input is ON. By turning ON the HOLD terminal on the rear panel, the
hold function can be effected.

Min

Indicates that the value displayed on the PV display is the minimum value. To display
the minimum value, use the DATA TEACH Key.

Max

Indicates that the value displayed on the PV display is the maximum value. To display
the maximum value, use the DATA TEACH Key.

SP

Indicates that the value displayed on the PV display is a set value. To display a set
value, use the Display Key. This indicator does not light in models not provided with the
comparative output function; in this case, no set value can be displayed with the
Display Key.

4 Unit

Attach the appropriate label (use the labels supplied as accessories).




K3TH-TU 11U 1A-[ ][] (Basic Model)

Section 1-2

No. Name Functions
5 Operation |:| Selects the setting mode, in which the setting levels can be changed.
keys
Level Key
Displays a set value on the PV display. This function is not provided on models not
equipped with the comparative output function.
Display
Key
—»( PV ]——»[ HH }—» H L LL
+ See Note See Note See Note See Note
v v L4
Note: Unless another operation key is pressed within 5 seconds after this key has
been pressed, the process value is displayed again. In the setting mode, after a
parameter is selected with the Shift Key, the selected setting is enabled or disabled
with this Key; or, the set value is written to memory.
. . (=]
Parameter Setting Setting
’ Display status 1 status2 [ ]
Shifts the digit where the set value is to be changed.
Shift Key NT: N7 —
> j.}‘\‘.-': Y Y '.I-\I_I.LI q Li{.'-‘\
Selects a parameter at each setting level.
[j
_’ Parameter 2 ------ :@_-
Increases the set value by one.
Up Key
» sz > D L R N orm
L4 /ITI\_I IREA] v /: rl PRER) v ” \_l (RN}
Displays the process, maximum, or minimum value.
DATA
TEACH 4| Process Maximum Minimum
Key value value value
In the setting mode, effects the teaching function. With this function, the set values
and linear output range are set by means of actual input.
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1-3

K3TH-T1[IB-[[] (with Set Value LED Display)

3. Comparative output status indicators

The following diagram identifies the major features found on the K3TH with Set
Value LED Display front panel. The table gives a brief description of the function
of each front panel feature.

4. PV display status indicators

1. PV display

~

5. SV display status

7. Operation keys

indicators 6. Unit
2. SV display
No. Name Functions
1 PV (process value) Displays the process, maximum, and minimum values. Displays characters indicating
display the set mode and set values. Displays an error message when an error occurs.
2 SV (set value) display Displays the set value of a comparative output. In setting mode, displays the set
parameter.
3 Comparative | HH Is lit when HH comparative output status is ON. HH comparative output status turns
output status ON when the measured value exceeds the HH set value.
indicators
H Is lit when H comparative output status is ON. H comparative output status turns ON
when the measured value exceeds the H set value.
L Is lit when L comparative output status is ON. L comparative output status turns ON
when the measured value falls below the L set value.
LL Is lit when LL comparative output status is ON. LL comparative output status turns ON
when the measured value falls below the LL set value.
PASS Is lit when PASS comparative output status is ON. PASS comparative output status
turns ON when all HH, H, L, and LL comparative output status are OFF.
4 PV display HOLD Is lit when HOLD input is ON. By turning ON the HOLD terminal on the rear panel, the
status hold function can be effected.
indicators
Min Indicates that the value displayed on the PV display is the minimum value. To display
the minimum value, use the DATA TEACH Key.
Max Indicates that the value displayed on the PV display is the maximum value. To display
the maximum value, use the DATA TEACH Key.
5 SV display status Indicates whether the set values displayed on the SV display is HH and LL, or H and L.
indicator
6 Unit Attach the appropriate label (use the labels supplied as accessories).
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No. Name Functions
7 Operation | Selects the setting mode, in which the setting levels can be changed.
keys
Level Key
Displays a set value on the SV display.
Display
Key —| HH/LL H/L
In the setting mode, after a parameter is selected with the Shift Key, the selected
setting is enabled or disabled with this Key; or, the set value is written to memory.
. . (=]
»| Parameter Setting Setting
Display status 1 status2 | ]
Shifts the digit where the set value is to be changed.
Shift Key Ny Y Y
g 4 < B
s\ AN EERTEN
Selects a parameter at each setting level.
)
—»[Parameter 1 ]—»[Parameter ZJ :@
Increases the set value by one.
Up Key
» Tl ¥ x] > il . N P ¥ ]
v /I?l\.' XX v /: cl RKR] /" \.l RN
Displays the process, maximum, or minimum value.
DATA
TEACH —
Key 3| Process Maximum inimum
In the setting mode, effects the teaching function. With this function, the set values and
linear output range are set by means of actual input.
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1-4 K3TR-[B1[]A (Basic Model)

The following diagram identifies the major features found on the K3TR Basic
Model front panel. The table gives a brief description of the function of each front
panel feature.

2. Comparative output status indicators

L L PASS H HH
1. PV disEIay oy o | / - 6. Oeeration keys
LT m O JEa

I
Lo L

i 1.2 3 4
HODLD'gn ngx EP O O O O D
/ mm
/ 5. Unit
3. PV display status indicators 4. Bank indicators

No. Name Functions

1. PV (process value) Displays the process, maximum, and minimum values. Also displays set values while
display the SP indicator is lit. Displays characters indicating the set mode and set values.

Displays an error message when an error occurs.

2 Comparative | HH Is lit when HH comparative output status is ON. HH comparative output status turns
output status ON when the measured value exceeds the HH set value. This indicator does not light
indicators in models not provided with the comparative output function.

H Is lit when H comparative output status is ON. H comparative output status turns ON

when the measured value exceeds the H set value. This indicator does not light in
models not provided with the comparative output function.

L Is lit when L comparative output status is ON. L comparative output status turns ON
when the measured value falls below the L set value. The L comparative output status
turns ON when the measured value exceeds the L set value only when the K3TR is in
pulse counting mode (operating mode 12). This is identical to when the H comparative
output status turns ON when the measured value exceeds the H set value and HH
comparative output status turns ON when the measured value exceeds the HH set
value. This indicator does not light in models not provided with the comparative output
function.

LL Is lit when LL comparative output status is ON. LL comparative output status turns ON
when the measured value falls below the LL set value. The LL comparative output
status turns ON when the measured value exceeds the LL set value only when the
K3TR is in pulse counting mode (operating mode 12). This is identical to when the H
comparative output status turns ON when the measured value exceeds the H set value
and HH comparative output status turns ON when the measured value exceeds the HH
set value. This indicator does not light in models not provided with the comparative
output function.

PASS Is lit when PASS comparative output status is ON. PASS comparative output status
turns ON when all HH, H, L, and LL comparative output status are OFF. This indicator
does not light in models not provided with the comparative output function.

3 PV display HOLD Is lit when HOLD input is ON. By turning ON the HOLD terminal on the rear panel, the

status hold function can be effected.
indicators
Min Indicates that the value displayed on the PV display is the minimum value. To display
the minimum value, use the DATA TEACH Key.
Max Indicates that the value displayed on the PV display is the maximum value. To display
the maximum value, use the DATA TEACH Key.
SP Indicates that the value displayed on the PV display is a set value. To display a set

value, use the Display Key. This indicator does not light in models not provided with the
comparative output function; in this case, no set value can be displayed with the
Display Key.
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No. Name Functions
4 Bank indicators Indicates the selected bank. To alter the set value without key operation, select another
bank when making a level change. The K3TR has four banks; each bank can output
HH, H, L, and LL set values (Models with H or L output can output H or L set values
only). Select a bank with the Bank input terminal on the rear panel. Models with no
output set values have no banks. The Bank indicators of those models remain unlit.
5 Unit Attach the appropriate label (use the labels supplied as accessories).
6 Operation |:| Selects the setting mode, in which the setting levels can be changed.
keys
Level Key
Displays a set value on the PV display. This function is not provided on models not
equipped with the comparative output function.
Display
Key
—»( PV }—»[ HH }—» H L LL
+ See Note See Note See Note See Note
v v v
Note: Unless another operation key is pressed within 5 seconds after this key has
been pressed, the process value is displayed again. In the setting mode, after a
parameter is selected with the Shift Key, the selected setting is enabled or disabled or
the set value is written to memory with this Key.
. . =
Parameter Setting Setting
’ display status 1 status2 [ T ]
Shifts the digit where the set value is to be changed.
Shift Key
| nsoon | geoon p— | o50os
av oo AN P TEN
Selects a parameter at each setting level.
D
_’ Parameter 2 ----- :@_-
Increases the set value by one.
Up Key NI/ \NI/ \NI/
> Tz > D DT B N -chonn
/’T‘\- At At /: Tl PR RN | 7 \.l PR RN
Displays the process, maximum, or minimum value.
DATA
TEACH Process Maximum Minimum
Key value value value
In the setting mode, effects the teaching function. With this function, the set values,
prescale values, and linear output range are set by means of actual input.




K3TR-[1B1[1C (with Set Value LED Display) Section 1-5

1-5

K3TR-[IB1[]C (with Set Value LED Display)

The following diagram identifies the major features found on the K3TR with Set
Value LED Display front panel. The table gives a brief description of the function
of each front panel feature.

3. Comparative output status indicators 4. PV display status indicators

1. PV disglax
-—

5. Bank indicators _~ E

7
HH HOLD Min Max
0o D

& | ] 8. Operation keys
7 I JEE
{

L

1 2 3 a
sa® O O O3 Z 111 177 l-j O
( omn CoJ o -
ya / a,

AN
/ i 7. Unit
6. SV display status indicator. 2. SV display

No.

Name

Functions

PV (process value)
display

Displays the process, maximum, and minimum values. Displays characters indicating
the set mode and set values. Displays an error message when an error occurs.

SV (set value) display

Displays the set value of a comparative output. In setting mode, displays the set
parameter.

Comparative | HH
output status
indicators

Is lit when HH comparative output status is ON. HH comparative output status turns
ON when the measured value exceeds the HH set value.

Is lit when H comparative output status is ON. H comparative output status turns ON
when the measured value exceeds the H set value.

Is lit when L comparative output status is ON. L comparative output status turns ON
when the measured value falls below the L set value. The L comparative output status
turns ON when the measured value exceeds the L set value only when the K3TR is in
pulse counting mode (operating mode 12). This is identical to when the H comparative
output status turns ON when the measured value exceeds the H set value and HH
comparative output status turns ON when the measured value exceeds the HH set
value.

LL

Is lit when LL comparative output status is ON. LL comparative output status turns ON
when the measured value falls below the LL set value. The LL comparative output
status turns ON when the measured value exceeds the LL set value only when the
K3TR is in pulse counting mode (operating mode 12). This is identical to when the H
comparative output status turns ON when the measured value exceeds the H set value
and HH comparative output status turns ON when the measured value exceeds the HH
set value.

PASS

Is lit when PASS comparative output status is ON. PASS comparative output status
turns ON when all HH, H, L, and LL comparative output status are OFF.

PV display HOLD
status
indicators

Is lit when HOLD input is ON. By turning ON the HOLD terminal on the rear panel, the
hold function can be effected.

Min

Indicates that the value displayed on the PV display is the minimum value. To display
the minimum value, use the DATA TEACH Key.

Max

Indicates that the value displayed on the PV display is the maximum value. To display
the maximum value, use the DATA TEACH Key.

Bank indicators

To alter the set value without key operation, select another bank when making a level
change. The K3TR has four banks; each bank can output HH, H, L, and LL set values
(Models that have H or L output can output H or L set values only).

SV display status
indicators

Indicates whether the displayed set value on the SV display is HH, H, L, or LL.
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No. Name Functions
7 Unit Attach the appropriate label (use the labels supplied as accessories).
8 Operation O Selects the setting mode, in which the setting levels can be changed.
keys Level Key
Displays a set value on the SV display.
Display
Key ——>| HH H L LL
In the setting mode, after a parameter is selected with the Shift Key, the selected
setting is enabled or disabled or the set value is written to memory with this Key.
. . (=]
»| Parameter Setting Setting
display status 1 status2 | ]
Shifts the digit where the set value is to be changed.
Shift Key — Ny NY
| nsoon | geoon p— | o50os
Aav oo AN RN
Selects a parameter at each setting level.
[j
—’ Parameterz ----- =@
Increases the set value by one.
Up Ke A A A A
p y NI/ . NI/ . . \NI/ .
s € Tx1x] : D DT B N Ty
4 et » [ F R ANN] AN ENR]
0\ 71\ 1\
Displays the process, maximum, or minimum value.
DATA —
TEACH Process Maximum Minimum
’ value
Key value value
In the setting mode, effects the teaching function. With this function, the set values,
prescale values, and linear output range are set by means of actual input.

10
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1-6

K3TC-[IB1[ JA (Basic Model)

The following diagram identifies the major features found on the K3TC Basic
Model front panel. The table gives a brief description of the function of each front
panel feature.

2. Comparative output status indicators

OUT1 0UT2 OUT3 0OUT4 OUTS

1. PV display Oo|a 0O am 6. Operation keys

Ny

1.2 3 4
el SI:JP sk O O O O O
/ mPm
/ 5. Unit
3. PV display status indicators 4. Bank indicators
No. Name Functions
1. PV (process value) In RUN mode, the PV display indicates the measured value unless the “SP” indicator is
display lit. When the “SP” indicator is lit in RUN mode, the PV display indicates the
comparative set values.
In setting mode, the PV display indicates the setting item or set value. If the set value
is being displayed, the digit being changed will be flashing.
When an error has occurred, the PV display indicates the error message.
2 Comparative output These indicators are lit when the corresponding output (1 through 5) is ON. By means
status indicators of a setting level 3 output parameter setting, it can be selected whether outputs are to
be executed when the measured value exceeds the set value or when it is less than
the set value.
3 PV display status The “RESET” indicator is lit when the reset signal is ON.
indicators The “SP” indicator is lit when the PV display shows the comparative set value.
4 Bank indicators The bank indicators, which show which bank number (1 through 4) has been selected,
will be lit in the following situations:
(1) When there is an Output Board mounted.
(2) When the setting level 1 prescale bank parameter is set to ON.
(8) When the external control input bank signal is ON.
5 Unit Attach the appropriate label (use the labels supplied as accessories).

11
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No. Name Functions
6 Operation |:| Used to enter the setting mode. Used within the setting mode to change setting levels.
keys
Level Key
The set values are displayed on the PV display. This function is provided only for
Processors with comparative outputs. (*If a key is not pressed for 5 s, the process
Display value will automatically return.)
Ke
y &
In the setting mode, this key is used to enable setting or to write set values into
memory after selecting the parameter with the Shift Key.
. . =
Parameter Setting Setting
’ display status 1 status2 [ T ]
Shifts the digit where the set value is to be changed.
Shift Key
»| noonn | SsO00 P/ g I
1\ 71\ 71\
Selects a parameter at each setting level.
D
_’ Parameter 2 ----- :@_-
Used to increment the current digit in the set value by one.
Up Key NI/ \NI/ \NI/
s € Tx1x] : D DT B N Ty
4 /ITI\_I [REXE) » /: rl PR ARR] v ” \_l [REENA)
In the setting mode, effects the teaching function. With this function, the set values,
prescale values, and linear output range are set by means of actual input.
DATA
TEACH
Key

12




K3TX-[J[12[A-[[] (4-di§’it Basic Model) Section 1-7

1-7  K3TX-CJJ20A-JC] (4-digit Basic Model)

The following diagram identifies the major features found on the K3TX 4-digit
Basic Model front panel. The table gives a brief description of the function of
each front panel feature.

2. Comparative output status indicators

, -, -" ' , I@I 5. Operation keys
1. PV display -’ - -
L s
HOLD Min Max SP ZERO
B oo oo O
vV
3. PV display status indicators —M——— ——— 4 Unit

No. Name Functions

1. PV (process value) Displays the process, maximum, and minimum values. Also displays set values while
display the SP indicator is lit. Displays characters indicating the setting mode and set values.

Displays an error message when an error occurs.

2 Comparative | HH Is lit when HH comparative output status is ON. HH comparative output status turns
output status ON when the measured value exceeds the HH set value. This indicator does not light
indicators in models not provided with the comparative output function.

H Is lit when H comparative output status is ON. H comparative output status turns ON

when the measured value exceeds the H set value. This indicator does not light in
models not provided with the comparative output function.

L Is lit when L comparative output status is ON. L comparative output status turns ON
when the measured value falls below the L set value. This indicator does not light in
models not provided with the comparative output function.

LL Is lit when LL comparative output status is ON. LL comparative output status turns ON
when the measured value falls below the LL set value. This indicator does not light in
models not provided with the comparative output function.

PASS Is lit when PASS comparative output status is ON. PASS comparative output status
turns ON when all HH, H, L, and LL comparative output status are OFF. This indicator
does not light in models not provided with the comparative output function.

3 PV display HOLD Is lit when HOLD input is ON. By turning ON the HOLD terminal on the rear panel, the
status hold function can be effected.
indicators
Min Indicates that the value displayed on the PV display is the minimum value. To display
the minimum value, use the DATA TEACH Key.
Max Indicates that the value displayed on the PV display is the maximum value. To display
the maximum value, use the DATA TEACH Key.
SP Indicates that the value displayed on the PV display is a set value. To display a set

value, use the Display Key. This indicator does not light in models not provided with the
comparative output function; in this case, no set value can be displayed with the
Display Key.

ZERO Is lit when the forced zero input signal is ON. By turning ON the ZERO terminal on the
rear panel, the ZERO shift function can be effected.

4 Unit Attach the appropriate label (use the labels supplied as accessories).

13
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No. Name Functions
5 Operation |:| Selects the setting mode, in which the setting levels can be changed.
keys
Level Key
Displays a set value on the PV display. This function is not provided on models not
equipped with the comparative output function.
Displa
d
—»( PV ]——»[ HH }—» H L LL
+ See Note See Note See Note See Note
v v v
Note: Unless another operation key is pressed within 5 seconds after this key has
been pressed, the process value is displayed again.
In the setting mode, after a parameter is selected with the Shift Key, the selected
setting is enabled with this Key; or, the set value is written to memory.
. . (=]
Parameter Setting Setting
’ Display level 1 level2 [ 7T ]
Shifts the digit where the set value is to be changed.
Shift Key — NV —
> j.}‘\‘.-': i > I_l/ '.I-.\L,’.LI R l.i{.'-'\
Selects a parameter at each setting level.
D
_> ParamEter 2 ------ :@_-
Increases the set value by one.
Up Key \NI/ \NI/ \NI/
> - Ealx] > D T R N gty
v /’T‘\-' et v /: Tl e v " \_l [
Displays the process, maximum, or minimum value.
DATA
TEACH Process Maximum Minimum
Key value value value
The teaching function can set an actual measured value as a set value, prescaling
input value, or linear output range in setting mode.

14




K3TX-[112[1B-[][] (with Set Value LED Display) Section 1-8

1-8  K3TX-LI[J2[ |B-[ ][] (with Set Value LED Display)

3. Comparative output status indicators

1. PV display

The following diagram identifies the major features found on the K3TX with Set
Value LED Display front panel. The table gives a brief description of the function
of each front panel feature.

4. PV display status indicators

(] s ]
ve
‘ -—' '-, ' ' l;\‘!l 7. Operation keys
[~ pe
J

o _[Crann
-[1oah-500800
L LLHH H A 6. Unit
5. SV display status indicators 2. SV display
No. Name Functions
1 PV (process value) Displays the process, maximum, and minimum values. Displays characters indicating
display the setting mode and set values. Displays an error message when an error occurs.

2 SV (set value) display

Displays the set value of a comparative output. In setting mode, displays the set
parameter.

3 Comparative | HH
output status

Is lit when HH comparative output status is ON. HH comparative output status turns
ON when the measured value exceeds the HH set value.

Is lit when H comparative output status is ON. H comparative output status turns ON
when the measured value exceeds the H set value.

Is lit when L comparative output status is ON. L comparative output status turns ON
when the measured value falls below the L set value.

Is lit when LL comparative output status is ON. LL comparative output status turns ON
when the measured value falls below the LL set value.

Is lit when PASS comparative output status is ON. PASS comparative output status
turns ON when all HH, H, L, and LL comparative output status are OFF.

Is lit when HOLD input is ON. By turning ON the HOLD terminal on the rear panel, the
hold function can be effected.

Indicates that the value displayed on the PV display is the minimum value. To display
the minimum value, use the DATA TEACH Key.

Indicates that the value displayed on the PV display is the maximum value. To display
the maximum value, use the DATA TEACH Key.

indicators
H
L
LL
PASS
4 PV display HOLD
status
indicators
Min
Max
ZERO

Is lit when the forced zero input signal is ON. By turning ON the ZERO terminal on the
rear panel, the ZERO shift function can be effected.

5 SV display status

Indicates whether the displayed set value on the SV display is HH and LL or H and L.

indicators The SV display is lit when the set values are HH and LL and not lit when the set values
are Hand L.
6 Unit Attach the appropriate label (use the labels supplied as accessories).
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K3TX-[112[B-[][] (with Set Value LED Display)

Section 1-8

No. Name Functions
7 Operation | Selects the setting mode, in which the setting levels can be changed.
keys
Level Key
Displays a set value on the SV display.
Display
Key —| HH/LL H/L
In the setting mode, after a parameter is selected with the Shift Key, the selected
setting is enabled or the set value is written to memory with this Key.
. . (=]
Parameter Settlng Settlng
’ display level 1 level2 [ 777 -]
Shifts the digit where the set value is to be changed.
Shift Key — Ny NY
ol Cchn ol mcrm - N
Selects a parameter at each setting level.
[j
—’ Parameterz ----- =@
Increases the set value by one.
Up Key — — NY:
> A Ealx] > D T R > o
v et v [y R R v L
71\ 71\ 71\
Displays the process, maximum, or minimum value.
DATA —
TEACH Process Maximum Minimum
Key value value value
The teaching function can set an actual measured value as a set value or prescaling
input value in setting mode.
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K3TX-[1D3[JA-[1[] (41},-digit Basic Model)

Section 1-9

1-9

K3TX-CD3JA-[I[] (41/,-digit Basic Model)

The following diagram identifies the major features found on the K3TX with
41/,-digit display front panel. The table gives a brief description of the function of
each front panel feature.

3. Comparative output 2. PV display
status indicators

1. Operation keys

H
| | e B s

000

HOLD Min Max SP
oD o g o [~

4. PV display status 5. Unit

indicators

No.

Name

Functions

PV (process value)

display

Displays the process, maximum, and minimum values. Also displays set values while
the SP indicator is lit. Displays characters indicating the setting mode and set values.
Displays an error message when an error occurs.

Comparative
output status
indicators

HH

Is lit when HH comparative output status is ON. HH comparative output status turns
ON when the measured value exceeds the HH set value. This indicator does not light
in models not provided with the comparative output function.

Is lit when H comparative output status is ON. H comparative output status turns ON
when the measured value exceeds the H set value. This indicator does not light in
models not provided with the comparative output function.

Is lit when L comparative output status is ON. L comparative output status turns ON
when the measured value falls below the L set value. This indicator does not light in
models not provided with the comparative output function.

LL

Is lit when LL comparative output status is ON. LL comparative output status turns ON
when the measured value falls below the LL set value. This indicator does not light in
models not provided with the comparative output function.

PASS

Is lit when PASS comparative output status is ON. PASS comparative output status
turns ON when all HH, H, L, and LL comparative output status are OFF. This indicator
does not light in models not provided with the comparative output function.

PV display
status
indicators

HOLD

Is lit when HOLD input is ON. By turning ON the HOLD terminal on the rear panel, the
hold function can be effected.

Min

Indicates that the value displayed on the PV display is the minimum value. To display
the minimum value, use the DATA TEACH Key.

Max

Indicates that the value displayed on the PV display is the maximum value. To display
the maximum value, use the DATA TEACH Key.

SP

Indicates that the value displayed on the PV display is a set value. To display a set
value, use the Display Key. This indicator does not light in models not provided with the
comparative output function; in this case, no set value can be displayed with the
Display Key.

ZERO

Is lit when the forced zero input signal is ON. By turning ON the ZERO terminal on the
rear panel, the ZERO shift function can be effected.

Unit

Attach the appropriate label (use the labels supplied as accessories).
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K3TX-[1D3[JA-[1[] (41},-digit Basic Model)

Section 1-9

No.

Name

Functions

Operation
keys

O

Selects the setting mode, in which the setting levels can be changed.

Level Key
Displays a set value on the PV display. Thig function is not provided on models not
equipped with the comparative output function.
Displa
d
—»( PV ]——»[ HH }—» H L LL
+ See Note See Note See Note See Note
v v v
Note: Unless another operation key is pressed within 5 seconds after this key has
been pressed, the process value is displayed again.
In the setting mode, after a parameter is selected with the Shift Key, the selected
setting is enabled with this Key; or, the set value is written to memory.
. . (=]
Parameter Setting Setting
’ Display level 1 level2 [ 7T ]
Shifts the digit where the set value is to be changed.
Shift Key NI} N1/ _ N/
NElai gxisi al T EE— s N Nl n ¥ x]
Lt e e L RN e R PR R e F RN X ] |
/1 \ /1 \ / 1\
Selects a parameter at each setting level.
[:J
Used to increment the current digit in the set value by one.
Up Ke
P y \N1/ \1/ NI/
W o ol ol ) noC
O ey v PR e X a0 Ve
/1 \ /1 \ /1 \
The leftmost digit changes in the following order.
0 1 -1 — - —‘
Displays the process, maximum, or minimum value.
DATA —
TEACH | Process | | Maximum Minimum
Key value value value

The teaching function can set an actual measured value as a set value or prescaling
input value in setting mode.
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SECTION 2
Rear Panel Communications Connector/Terminals

This section gives a general description of the K3TC, K3TH, K3TR, and K3TX rear panel communications connector/termi-
nals.

2-1 Connector/Terminal AllOCations ... ........ouuiini it 20
2-2  Connecting Communications CONNECIOTS . . « . vt ottt ttn ettt ie e eeeeenen 21
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Connector/Terminal Allocations

Section 2-1

2-1 Connector/Terminal Allocations

Depending upon the requirements of the host system or peripheral device, the
Intelligent Signal Processors can use one of the following outputs:

K31-S1: RS-232C

COMMON
EEOOEOVDOOOD
lelelolelolelololrlvle]e)

11 i

K31-S3, K31-S6: RS-422
(The right connector is provided only on the

K31-S6.)
Output NPN Tr.
(50 mA max. at 12 to 24 VDC)
< <
a a) -
[ %) O
Terminator
= ON QO ®0eE
e ofelelol) olelolole
m m IrTsp-
a g a I 19}
(%] Q
[ @ o g

Note Forthe K3TC:

K31-S2, K31-S5: RS-485
(Terminals 21 to 26 are provided only on the
K31-S5.)

Terminator

ON  Output (50 mA max. at 12 to 24 VDC)
RS-485 =

FFIuw W Pass L L com |

DD~ D—E)-E—-B——E—®

JUUU

K31-B2, K31-B4: BCD (NPN Open Collector)
(Terminals 32 to 36 are provided only on the
K31-B4.)

o
S

DATA OVERFLOW

DATA VALID

RUN
MIN. REQ.

HOLD

POLARITY

RESET
HH
H

REQUEST
MAX. REQ.

£~y
[
COMMON

®
S
&
®
®
@
®
&
@
®
®
S
®
@
®
@
&
®

(elololelelelololulvltleltlcltlnlnle)

[1 248 124871 2481248 12

100 T L 1o T B T
COMMON

HH, H, PASS, L, and LL are replaced by OUT5, OUT4, OUT3, OUT2, and OUT1
respectively.

HOLD is replaced by COMPENSATION.

MAX. REQ. and MIN. REQ. are not available.

20



Connecting Communications Connectors Section 2-2

2-2  Connecting Communications Connectors

Connect a host system or peripheral device to the appropriate communication
connector; confirm that the system or device conforms to that connector’s com-
munication specifications. Before mounting this device, be sure to consider the
added depth required by connected cables.

The BCD output type is supplied with a connector.
Plug: XM2A-3701
Hood: XM2S-3711

prm— LU URRIEUEERLL I

*1

*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 (25/37-pin connector);

190 mm minimum (9-pin connector)

The following OMRON D-sub connectors are recommended:

25 pin: XM2A-2501 (plug) + XM2S-2511 (hood)
9 pin:  XM2A-0901 (plug) + XM2S-0911 (hood)

If using an equivalent connector, make sure that the connector fastening screw
is the following metric size: M2.6 x 0.45.

When connecting to the terminal-block-type unit, use crimp-style terminals of
the appropriate size for M3.5 screws. Securely insert the communication con-
nector from the external system into the communication connector on the body
of the Unit. After connection, tighten the screws on either side of the communica-
tion connector with a screwdriver. For the appropriate cable length, refer to the
respective communication specifications.

o

G 15

I___1
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SECTION 3
Using the RS-232C/RS-422/RS-485 Models

This section provides the interface specifications and basic elements required in order to use the RS-232C/RS-422/RS-485
Models. Included in this section is a communication program example written in N88 BASIC.

3-1 Interface Specifications ... ........o.iuiuiiiin it e e 24
3-1-1  RS-232C L 24
3-1-2 RS2 26
3-1-3  RS-A85 L 28
3-2  Before Applying POwWer ... ... . e 29
3-3 0 Key OPeration . . .. v vttt ettt e e e e 29
3-3-1  Communications Unit Number . ........ .. .. . i i, 30
3-3-2 BaudRate ... 32
3-4  General RS-232C/RS-422/RS-485 Specifications .............cuiiiineennnenn... 34
3-5 Communications and Error Control .......... ... .. .. . i 34
3-5-1 Communications Control Procedures .. ....... ... ... i, 34
3-5-2  Block Format ....... ..ot 34
3-5-3 0 Error Control ... 35
3-6 Commands and ReSponses ... ..... ... .ottt e 36
3-6-1 Command/Response FormatData ........... ... .. ... .. .. . oo ... 36
3-6-2  Command LiSt . ... ... i 36
3-7 Reset Control (Maximum/Minimum Value Reset) ............................... 37
3-8  Set Value Write (Communication/Comparative Output) .......................... 37
3-9  Set Value Write (K3TR/K3TC Communication/Comparative Output) ............... 38
3-10 Set Value Read (Communication/Comparative Output) . ............... ... ... ... 39
3-11 Set Value Read (K3TR/K3TC Communication/Comparative Output) ................ 40
3-12 Maximum/Minimum Read ......... ... . e 41
3-13 Display Value (PV Value) Read ........ ... .. i i 42
3-14 Model Data Read ... i 44
T T 1T PP 46
3-16 Undefined Command Error ......... ... .ot 46
3-17 End Code LSt . ..o ot e 46
3-18 Communication Program Example . ........ ... . i 47
3-18-1 Program Example of RS-232C/RS-422/RS-485 Communication ............ 47
3-18-2 Operation Example . . ... .. 51
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Interface Specifications Section 3-1

3-1 Interface Specifications

3-1-1 RS-232C
Electrical characteristics: Conforms to EIA RS-232C

Communications Signals

The following information identifies the key input/output signals of the interface.

I
500000000000

OOOOOOOOOOOOO\
/

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
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Interface Specifications Section 3-1

Connection Diagram

The following example provides information on how the RS-232C Intelligent Sig-
nal Processor is to be connected to the host computer.

| I
|

Host computer ! Processor
RS-232C RS-232C
Abbreviation Pin | Abbrevi MAX232C or equivalent
no. | ation
FG — 1 FG
SG ('\ ( 7 SG
| [ x
> e i
RD 3| mD >o———9
RS 4 RS RX
CS ] 5 Cs
DR 6 DR
ER ::I 20 ER
AN N

Shielded cable

The dotted line
shows an alternative
connection; if this
connection is made,
the cable becomes
non-directional (ei-
ther end of the cable
can be connected to
either device).

Synchronization clock: Internal clock

Cable length: 15 m maximum. If increasing the cable length, use
OMRON’s RS-232C optical interface (Z3RN).

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

Connection method (RS-232C direct connection): 1:1 connection only

The RS-232C Intelligent Signal Processor is configured as DTE (Data Terminal
Equipment), therefore no host-side CD (Carrier Detect) can be supported. If the
host computer requires a CD signal, support this signal by pulling up from the
host side.

When using this connection, short-circuit RS with CS and DR with ER at the host
computer side.

25



Interface Specifications Section 3-1

3-1-2  RS-422

Electrical characteristics: Conforms to EIA RS-422

Communications Signals

The following information identifies the key input/output signals of the interface.

6----------9
O0O0O0
O000Q
T -mmmmmmmm o 5
Signal Abbreviation Signal direction Pin no. Terminal No.

Send Data A SDA Output 9 21
Send Data B SDB Output 5 20
Receive Data A RDA Input 6 23
Receive Data B RDB Input 1 24
Signal Ground SG 3 22
Frame Ground (safety ground) FG 7

Connection Diagram

The following example provides information on how the RS-422 Intelligent Sig-
nal Processor is to be connected to the host computer.

Host computer

RS-422 |
b Processor
re- ’
Terminator | viation RS-422 SN751177 or equivalent
e N
('w ( A : l—W\'—O 0
. RDA 9| spa ; .
1
1
RDB 5 SDB T
'
1}
SDA | 6 | RDA Wy ]
1
' SDB | 1 RDB AV d
——
St e
LM, sa 3| sa Wy— X Kes\
- A ~ 77 220 ~
The tirmlnatorl ) 1 Shielded cable | m ﬁT
must have a mini- ]
mum resistance of . ' The terminator (220 Q) is set with the terminal block switch.

100 Q.

Synchronization clock: Internal clock
Total line length: 500 m maximum
Recommended cable: CO-HC-ESV-3P x 7/0.2 (Hirakawa Densen)

Applicable connectors: Plug: XM2A-0901 (OMRON) or equivalent
Hood: XM2S-0911 (OMRON) or equivalent

Connection method (RS-422 connection): Maximum 1:32 connection

When using this connection:
Turn ON the terminal block switch at the end station.
Turn OFF all other terminal block switches.
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Interface Specifications

Section 3-1

RS-422 System Example

The following example shows several Intelligent Signal Processors connected

to a personal computer using the RS-422 connection method.

Personal computer (host)

3G2A9-AL001 (OMRON)

Link Adapter

RS-422

RS-232C
[1T2]s]4]s]sef7]8]e0
RS-232C
1[2]sfa]s][6]|7[8]20
RS-232C Link Adapter:
1 3G2A9-AL004-E (OMRON)
RS-422 f(Z(re(fj(:;l; i;ﬁsp)roduc‘k literature
7(1]138]|5]6]9
[ RS-422
1 fsfs]e]o
7] 7
1] 1
B 3
T 5 Link Adapter
6 | 6
[y -
7]1]s]s]e [o]
RS-422 RS-422
113 }5¢6 ]9
Processor Processor
No. 0 No. 1

Maximum number
(n) of connections is
32; total line length
is 500 m maximum.

Processor
No. n-1
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Interface Specifications Section 3-1

3-1-3 RS-485

Electrical characteristics: Conforms to EIA RS-485
Communications Signals

The following information identifies the key input/output signals of the interface.

18 14 20 21 22 23 24 25 26

el olelelblee]

Signal Abbreviation Signal direction Terminal No.
Inverted output Negative (-) side Input/output 19
Non-inverted output Positive (+) side Input/output 18

Connection Diagram

The following example provides information on how the RS-485 Intelligent Sig-
nal Processor is to be connected to the host computer.

Intelligent Signal
Processor side: Turn

OFF all terminal VDD  SN751177 or equivalent

Host computer | | block switches ex- ‘T‘
RS-485 qept at the end-sta- 47K ::
tion. s
Abbre-
viation RS-485 Terminal ]
FG Ter- | Abbre- 200 @ Dlock switch ,_
minal viation
inal viati O— aTK
_ 19 B MY
% | | 47K vd
AAA —

+ 18 + Wy

L
¢ sG 68V &
W, o 4

I Shielded cable I

3 af
lJ
I
N
X
AAA
\AJ

| Processor
I end-station
RS-485 Terminal
block switch
Term|- Abbre- 220 Q N
N nal | viation 1—~V\/y——69“3—
19 - —>
18 +
NIV

Shielded cable :

Synchronization clock: Internal clock

Total line length: 500 m maximum

Recommended cable: CO-HC-ESV-3P x 7/0.2 (Hirakawa Densen)
Connection method (RS-485 connection): Maximum 1:32 connection

In this case, the SYSMAC BUS wire type cannot be connected.
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Key Operation

Section 3-3

3-2

Terminator Designation

Before Applying Power

For the RS-422 and RS-485 Models, designate the Intelligent Signal Processor
(Processor) located at the right end of the transmission line as an end station by
setting the terminator switch of that unit to ON. (End-station designation is not
required for the RS-232C Model.)

OUTPUT NPN Tr.
RS422 (12 to 24 VDC 50 mA Max.) TERMINATOR
ON OUTPUT (12 to 24 VDC 50 mA Max.)
R(-) T RS485 -
TERMINATOR
= ON CO®®
M. OFF COOOG
R(+) SG T(+)
COM PASS
3-3 Key Operation

Setting Mode r-----------

+E

Before attempting communication when using the RS-232C, RS-422, and
RS-485 Models, set the baud rate (communication speed) and unit number ac-
cording to the following procedures; use the keys on the front of the Unit to make
the settings. For operation procedures other than the following, refer to the oper-
ation manual or instruction manual supplied with the Unit.

This device has two modes: RUN mode, for normal operation; and Setting
mode, for initial setting. The Setting mode is further categorized in two levels
(three levels for the K8TR/K3TC) according to the frequency of use. Set the
baud rate and unit number with Setting level 2.

Setting Mode r ===~ -=--------=------------- -

Setting level 3:
Operating mode, Process

]
]
! ]
; :
) time for averaging measured i
| value, Time unit :
I Y |
| |
PomTomTmmTomsmomoooneooes : D+ O |
i |
L ) N e . : N
) Setting level 2: | ! Setting level 2: !
: Sensor type, Display unit, ! | Sensor type, Auto-zero time, |
) Displlayt.refresh.{JeriodIé Cczjm— | ! gt.artl—up ctf)mpr?nsa.ti%n Ei;me, :
' munications unit no., Bau ! | isplay refresh period, Com- |
| rate. | | munications unit no., Baud rate :
b | N J
: A : : Y :
O+ [ | | 0 O+ [ :
: v ‘I D + | v !
e | ™\ )
: Setting level 1: _ : ! ( Setting level 1: :
: Se_t val_ues, Hysteresis, Input : i Bank set values 1 to 4, Hys- I
X shift, Linear output range, ) I teresis, Prescale bank, Pres- :
: Protect : ! cale value, Linear output !
) ) ) range, Protect |
| \_ ) | \_ J |
: N : : Y :
g U | ) S UC I U U LI U U J
[ [ [ O
h 4 v
RUN mode RUN mode
L—»

K3TH Setting Level

K3TR Setting Level
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Key Operation Section 3-3

SettingMode - - - - - - o oo . SettingMode r--------=---~=-------------- -
| )
: : ) ~ i
' Setting level 3: : : Setting level 2: !
Input mode, Output mode, ! ! Input range, Supply frequency, !
| Power failure memory ' ) Lock timer, Display refresh pe- |
| ! : riod, Communications unit no., !
: 2 | I Baud rate. ‘
| I ) |
O+ O | s 7 a
o — O+ O |
| Setting level 2: ! : v :
| Sensor type, Display refresh | v ) ] N\
! period, Communications unit ! [ Setting level 1: _ t
; no.. Baud rate : : Set values, Hysteresis, Pres- :
\ ' I ) cale, Linear output range, X
! L ! D + ! Protect !
: h ~ : ) )
| \_ Y, )
o O+ ] : ! x !
! v ! I N I a
| r Setting level 1: N
| Bank set values 1 to 4, Pres- | D D
! cale bank, Banks 1 to 4 pres- : v
! cale values, Compensation I RUN mode
: value, Linear output range, :
i \_ Protect ) >
| |
| 5 |
U VU U U O U DU o
D D K3TX Setting Level
h 4
RUN mode
—>
K3TC Setting Level
Communications Unit Number

3-3-1

30

The communications unit number is an identification number by which the host
computer to which the Intelligent Signal Processor is connected identifies the
Intelligent Signal Processor. The Thumbwheel Switches Models are not pro-
vided with the communication output function; therefore, communications unit
number setting is not required.

In order to set the communications unit number, follow the instructions outlined
on the flow diagram (after the table) and set within the following range:

Setting range
00 to 99




Key Operation Section 3-3

g RUN mode

v

Press and hold the Level Key for 2 seconds to select level 1.

¥

Setting level 1

Press and hold the Level Key for
1 second to return to RUN mode.

>
| 3
Press and hold the Level Key for 1 Press and hold the Level Key and Up Key simultaneously for 1
second to return to level 1. second to select level 2.
Setting level 2
Press the Shift Key several times to display u-no.
K3TH/K3TX K3TR/K3TC
+ - Basic Model - - - - - - -r - LED Model - - - - - - -+ - Basic Model - - - - - - -~r -LED Model: - - - - - - -
) ) )
¥ " o
"n [N] "
'1' EI L PASS é\ g i Max [N} w &l PASS ‘5 HH '1 % 5 PES él g HOLO Min Max

E "
- —— F
" "
" LN}

Press the Display Key.

LN}
LN}
LN}
LN}
LN}
"
LN}
LN}
LN}
LN}
LN}
LN}
S

i
:
60
0 0
e
(o g 10
a

Set the unit number by using the Up and Shift Keys, then press the
Display Key. This completes setting of the unit number.
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Key Operation Section 3-3

3-3-2 Baud Rate
In order to set the baud rate, follow the instructions outlined in the flow diagram
(after the table) and set within the following range:

Setting range
Display Meaning
150 150 bps
300 300 bps
600 600 bps
1200 1,200 bps
2400 2,400 bps
4800 4,800 bps
9600 9,600 bps
19200 (19.2k) (see Note 1) | 19.2k bps
38400 (38.4k) (see Note 1) | 38.4k bps (see Note 2)

Note 1. Values in parentheses apply to K3TH and K3TX.
2. Not available with the K3TC.
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Key Operation

Section 3-3

—

RUN mode

¥

Press and hold the Level Key for
1 second to return to RUN mode.

Press and hold the Level Key for 2 seconds to select level

1. ‘

—

Setting level 1

¥

Press and hold the Level Key for 1
second to return to level 1.

Press and hold the Level Key and Up Key simultaneously for 1

second to select level 2.

¥

Setting level 2

¥

Press the Shift Key several times to display bps.

M

¥

K3TH/K3TX K3TR/K3TC
. Basic Model - - - - - - - -+ LEDModel - - - - - - - - || - Basic Model - - - - - - - -+ LEDModel - - ---- - -
' " ' ] L] ]
[ h w s H [N |l (] W L mss WM OLD M M '
' h o] & = = K " -2 = 2 '
et o [ ol " '
' U ’_,l = ' ] L] ]
= gl 1 ol villwa 2 ,
. o .o ] H .
[ g — el s Lo I | " [
' '1! ' ) lll )
) )
' Press the Display Key. '
) )
' ' ] ] '
' ' ' ' LW L PASS W HH HOLO Min Max '
1 1 1 1 = O [som} s =] o 1
' ' ] ] '
' ' ] ] '
! N o b8 !
' [N |l ' ocoo '
' K ' v '
' ' ] ] '

Set the unit number by using the Up and Shift Keys, then press the
Display Key. This completes setting of the baud rate.

(5] » 3T
A RSy

LKy ]

l—»:

Note Values in parentheses apply to the K8TH and K3TX.
Not available with the K3TC.
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3-4

3-5
3-5-1

3-5-2

34

General RS-232C/RS-422/RS-485 Specifications

Transmission line connection:  Multiple point

Communication system: RS-232C/RS-422 (4-wire, half-duplex),
RS-485 (2-wire, half-duplex)

Synchronization system: Start-stop synchronization (2 stop bits)

Communication speed: 150/300/1,200/2,400/4,800/9,600/19,200/
38,400 bps (key-selectable)

Communication code: ASCII (7 bits)

Error detection: Vertical parity (even) and FCS (frame check
sequence)

Interface: RS-232C/RS-422/RS-485

Start-stop synchronization data configuration:

DO D1 D2 D3 D4 D5 D6 Parity bit
Start bit 2 stop bits

When a personal computer is used as the host system, do not select either
19,200 bps or 38,400 bps as the communication speed.

Communications and Error Control

Communications Control Procedures

The host link procedure for the Intelligent Signal Processor series is conversa-
tional, based on PC host link procedures. The prior data transmission right be-
longs to the host computer, and the data transmission right is shifted with every
one block of data transmitted. When a command block is transmitted, a re-
sponse block is always returned.

<Host> <Processor>
[0 (0]

— o) —
sl 8 g 1 S
Z| S|x|lale ANEAE
®|=|s|3| 9|t Ol=l(s|d8]|0]|¢c
c|l ol ]| E Ssl|lH|LL| E
S| § = g o
T = T =
Command block Response block

Unit numbers correspond to device numbers in a PC system. When assigning
unit numbers for several units, be sure to avoid duplication of the settings.

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.



Communications and Error Control Section 3-5

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

(00t0 99) code

@| UnitNo. | X| X X[ X[ *]D
x10'| X100

1N A A A J
Unit No.  Header Text FCS Terminator

FCS range of calculation

Data characters are in ASCII.

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

FCS calculation example:

Unit No.

Header code Text FCS

[ 40H [ 30H | 30H | 52H [ 55H | 30H | 31H | 34H | 36H |

i

FCS = 40H ® 30H ® 30H ® 52H @ 55H ® 30H @ 31H = 46H ((Converted into ASCII 34H + 36H) 34H + 36H)

3-5-3 Error Control

1,2, 3...

With the Processor, responsibility for error recovery rests with the host comput-
er. The host computer controls the following error recovery procedures:

* When execution is impossible (end code) because of an undefined command
error (header code) or setting, communication is terminated.

* If an error other than as described in 1 above occurs, a retry operation (re-
transmission of the same command block) is executed.

* If no response block is returned within 5 seconds from the command block re-
transmission, an error is assumed and a retry operation is executed.

* If an error occurs after three retry operations, communication is terminated.

* Note that when a Processor is connected to a system currently in use, the host
computer of that system executes an error recovery operation.

The following error detection is performed at the Processor:

1. Character check (check of 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 occurred during communication.

¢ Overrun check. Overrun occurs when the next character is received while the
current character is being processed.

2. Block check (check of each block)
¢ Format check. Command format construction is checked.

* Registration data check. Check of numerical range of numbers such as unit
number and bank number.
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Commands and Responses

Section 3-6

* FCS check. Exclusive logical sumcheck of @ to the last text character.

If the above checks detect that an error has occurred during communication, er-
ror recovery control is requested at the host computer by the response block end
code. Note, however, that when itis determined that the communication address
is different through the registration data check, no response block is transmitted.

3-6 Commands and Responses
3-6-1 Command/Response Format Data
The hexadecimal data and decimal data relevant to command format and re-
sponse format must be converted into ASCII.
(Example)
Hexadecimal data: $F —> $46
Decimal data: 8 -> $38
Hereafter, hexadecimal data and decimal data in command/response format
are expressed as follows:
Hexadecimal Data Decimal Data
X163 |X162| X167 [ X160 X103[X102| X10"| X100
X168 through X169 mean hexadecimal X108 through X102 mean hexadecimal
data. data.
Therefore, the numbers to be processed Therefore, the numbers to be processed
are $0(0000) through $F(1111). are $0(0000) through $9(1001).
3-6-2 Command List
Header code RUN mode Test mode Setting mode Name
RUN During change
of setting
KR Yes Yes Yes Reset control
(maximum/minimum value
resetting)
W% Yes --- --- Set value write (See Note 1)
W# Yes --- --- Set value write (only with
bank) (See Note 2)
R% Yes --- Yes Set value read (See Note 1)
R# Yes Yes Set value read (only with
bank) (See Note 2)
RH Yes Yes Hold data read (See Note 3)
RX Yes Yes Yes Display value (PV) read
RU Yes Yes Yes Model data read
TS Yes Yes Yes Yes Test
IC Undefined command error
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1. Effective only in communication plus comparative output type (special mod-
el).

2. Effective only in K8TR and K3TC communication plus comparative output
type (special model).

3. Not effective in K3TC.



Set Value Write (Communication/Comparative Output) Section 3-8

3-7 Reset Control (Maximum/Minimum Value Reset)

The same operation resulting from input to the reset terminal is executed
through communication.

The reset control for the K3TC functions as a reset for the measured values.

Command Format

@[ UnitNo. |K|[R FlS *[D
X101 | X100 |

- -
Header code Terminator

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

@| UnitNo. |K|R| Endcode | FCS | *| D
X101 |10 X16' |X160

| —J
Header code Terminator

When this command ends normally, a reset is performed.

3-8 Set Value Write (Communication/Comparative Output)

This set value write is effective only in special models with communication and
comparative output. The set values (HH, H, L, and LL) are written individually.

Command Format

@ | UnitNo. |W| % |Operand Set value data FCS [ x| D
X10"| X100 OP1|0P2X10% | X108 [x102|x10" |Xx10°| |
\ J (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 .-+ LL setvalue data
Response Format Response at normal end. End code: “00”

@| UnitNo. |W|% | Endcode |Operand| FCS | % | D

X101|X10 x161[x169 |oP1|oP2| |
- -
Header r \ Terminator
code H H - HH setvalue
H (SP) --- Hsetvalue
L (SP) --- Lsetvalue
L L - LLsetvalue
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Set Value Write (K3TR/K3TC Communication/Comparative Output) Section 3-9

End code when error occurs:

* In non-comparative output type: End code is “16” (without corresponding com-
mand).

* In comparative output type without corresponding set value: End code is “22”
(without corresponding memory).

* When set value is changed in RUN mode: End code is “OD” (not executable
due to change of setting in RUN mode).

Note Set value is expressed in five figures of ASCII. Negative sign is represented by
“F” at the position of the X10* digit.

3-9  Set Value Write
(K3TR/K3TC Communication/Comparative Output)

This set value write is effective only in special models with K3TR communication
and comparative output. The set values (HH, H, L, and LL) of the banks not in

use are written individually. Other set values (HH, H, L, and LL) are written indi-
vidually.

Refer to the following Note 2 for K3TC operands.

Command Format

@| UnitNo. |W]| # | Bank No. | Operand Set value data FJ?S *|J
X10| X10° X101 |x1o° OP1|OP X104 x103|x102|x1o1 X100 |
L A J L J \ )
Header Bank No. / N Set value data Terminator

code 017t0 704 H -+ HH set value data

H

H (SP) -+ H setvalue data
L (SP) --- L setvalue data
L L -+ LL setvalue data

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

@| UnitNo. |W| # | Endcode | Bank No. | Operand FJ}S x|D

X101| X100 X161|x160| x10'| X10°| OP1|OP2| |
(Y (Y
Header code r \ Terminator
H H - HH setvalue
H (SP) --- H setvalue
L (SP) --- Lsetvalue
L L - LLsetvalue

End code when error occurs:

* In non-comparative output type: End code is “16” (without corresponding com-
mand).

* In comparative output type without corresponding set value: End code is “22”
(without corresponding memory).

* When set value is changed in RUN mode: End code is “OD” (not executable
due to change of setting in RUN mode).

Note 1. Setvalue is expressed in five figures of ASCII. Negative sign is represented
by “F” at the position of the X10* digit.
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Set Value Read (Communication/Comparative Output)

Section 3-10

3-10 Set Value Read (Communication/Comparative Output)

Command Format

2. Comparative operands for the K3TC are as follows:

Operand
op1lop2

OO O oo

- NN W s O

- Comparative set value data for OUT5
- Comparative set value data for OUT4
- Comparative set value data for OUT3
- Comparative set value data for OUT2
- Comparative set value data for OUT1

This set value read is effective only in special models with communication and
comparative output. The set values (HH, H, L, and LL) are read individually.

@ | UnitNo. [R|% Operand | FCS [ % | D
X10| x10 |oP1jop2| |
- -
Header r N Terminator
code H H - HH set value
H (SP) --- Hsetvalue
L (SP) --- Lsetvalue
L L - LL set value
Response Format Response at normal end. End code: “00”
@ | UnitNo. |R| % | Endcode |Operand Set value data FCS p)
x1o1|x100 X161 |X16° OP1|OP X10% x1o3|x1o2|x1o1 X100 |
- \ J -
Header code Ve N Set value data Terminator
H H -+ HH set value data
H (SP) --- H setvalue data
L (SP) --- L setvalue data
L L -+ LL setvalue data
Response format when an error occurs:
@ | UnitNo. [R|% | Endcode | Operand FlS x| D
x1o1|x100 x161|x160 OP1|OP2 |
- -
Header code r \ Terminator
H H
H (SP)
L (SP)
L L
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Set Value Read (K3TR/K3TC Communication/Comparative Output)

Section 3-11

Note

3-11

End code when error occurs:

* In non-comparative output type: End code is “16” (without corresponding com-
mand).

* In comparative output type without corresponding set value: End code is “22”
(without corresponding memory).

* When set value is changed in RUN mode: End code is “OD” (not executable
due to change of setting in RUN mode).

Set value is expressed in five figures of ASCII. Negative sign is represented by
“F” at the position of the X10* digit.

Set Value Read

(K3TR/K3TC Communication/Comparative Output)

Command Format

This set value read is effective only in models with RS-422/485 capability, Tg
comparative output, and bank function, and special models with K3TR commu-
nication and comparative output. The set values (HH, H, L, and LL) of the banks
not in use are read individually.

Refer to the following Note 2 for K3TC operands.

@| UnitNo. [R| # | BankNo. | Operand FCS | x|
X10| X10 X10"|x10° |OP1|oP2]
L A J - J
Header Bank No. ~ N Terminator
code 01"to"04 H H - HHsetvalue
H (SP) --- Hsetvalue
L (SP) --- Lsetvalue
L L - LL setvalue
Response Format Response at normal end. End code: “00”
@] UnitNo. [R| # [ Endcode | Bank No. [ Operand Set value data F(LS x|
X1o1|x100 X161 |x160 X1o1|x100 OP1|OP X10% x103|x1o2|x1o1 X100 |
[ \ ) -
Header code r N Set value data Terminator
H H -+ HH set value data
H (SP) -+ H setvalue data
L (SP) --- L setvalue data
L L -+ LL setvalue data
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Response format when an error occurs:

@ | UnitNo. |[R| # | Endcode | Bank No. |Operand| FCS | % | D

X1o1|x100 X161 |x160 X1o1|x100 OP1|OP |
—J —
Header code r N Terminator
H H
H (SP)
L (SP)
L L

End code when error occurs:

* In non-comparative output type: End code is “16” (without corresponding com-
mand).

* In comparative output type without corresponding set value: End code is “22”
(without corresponding memory).

* When set value is changed in RUN mode: End code is “OD” (not executable
due to change of setting in RUN mode).

Note 1. Setvalue is expressed in five figures of ASCII. Negative sign is represented
by “F” at the position of the X10% digit.

2. The comparative operands for the K3TC are as follows:

Operand
op1lop2

- Comparative set value data for OUT5
- Comparative set value data for OUT4
- Comparative set value data for OUT3
- Comparative set value data for OUT2
- Comparative set value data for OUT1

OO O oo
- NN W s O,

3-12 Maximum/Minimum Read

Reads maximum/minimum hold data (maximum/minimum values).

This command is not effective in the K3TC.

Command Format

@ | UnitNo. [R|H [Operand FCS | x|

X101 | X100 OP1|OP2
(Y (Y
Header » \ Terminator
code P H -+ Maximum hold value
B H -+ Minimum hold value
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Display Value (PV Value) Read Section 3-13

Response Format Response at normal end. End code: “00”
@| UnitNo. |R|H| Endcode | Operand Hold data Status data FJ?S x| J
X10'| X100 X16" [x169 | OP1|OP2[X10%| X103 x102| X10"| X10°| X16'| X16°|
— \ A J -
Header code I N\ Hold data Terminator
P H - Maximum hold value
B H - Minimum hold value

Status data

X16! X169
% Y \

23 22 21 20| 23 22 21 20|

‘ Overflow
Underflow

Hold input now ON
Bank input A
Bank input B

Hold data is expressed in five figures of ASCII. Negative value is indicated by “F”
at the position of the X10* digit.

3-13 Display Value (PV Value) Read

Reads display value (PV value).

Command Format

@| UnitNo. |[R| X FJ}S *| D
x1o1|x1o0 |
- [
Header code  Terminator
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Display Value (PV Value) Read Section 3-13

Response Format Response at normal end. End code: “00”
@| UnitNo. |R| X | Endcode Display value data ——st—— Status data FCS | x| D
X101| X100 X161 [x169 | x10¢| X103 x102| x107| X10°|x163| X162 | X167| X160| |
—J \ A J - J
Header code Display value data Terminator

Status data

X163 X162 X16! X169
% Y Y Y \

23 22 21 20| 23 22 21 20| 23 22 pT 0] 23 22 21 20 |

|— Overflow

Underflow

Forced-zero function under
execution (set to “0” in the
K3TH, K3TR, or K3TC.

In test mode

Hold input now ON (compensation
input under execution in the case

of K3TC)

Bank input A

Bank input B

LL comparative output? . ofFf

L comparative output 1: ON

H comparative output (Without

. ithou

HH comparative output compara-

PASS output tive outpult,

(see Note 2) these are

all LOW.)

Note 1. Display value is expressed in five figures of ASCIl. Negative sign is repre-

sented by “F” at the position of the X10% digit.
2. The comparative outputs of K3TC status data are as follows:

X163 X162 X16!
20| 23 22 21 20| 23

‘ OuUTH comparative output 0: Low
OUT2 comparative output

1: High

OUT3 comparative output
OUT4 comparative output
OUTS5 comparative output
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3-14 Model Data Read

Reads model data.

Command Format

@| UnitNo. [R|U| FCS | * p)
x1o1|x1o0 |

- [
Header code Terminator
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Response Format

Response at normal end. End code: “00”

Output spec. Operation mode |
. . 1 1 1 1
@| UnitNo. |R|U[ End code Input spec. Display spec. Input content FCS % | D
x101| x100| | | x161|x160|x162| x161| x169| x160| X161| X160 | X161 |X16° | X167| X16°| | |
\ ) N A J I\ A J N J
Header code | | Terminator
[ | 1
Input spec. Display spec. Output spec.
4 \ 4 \ N
X162 X16! X160 X160 X16" X160
r ' A4 \ ( \ r A4 \
T A 1 K3TH A No setting display S 1 Host Link (RS-232C)
T B 1 K3TH B Two setting displays (K3TH/K3TX) S 2 Host Link (RS-485)
R B 1 K3TR/K3TC C One setting display (K3TR/K3TC) S 3 Host Link (RS-422)
\Y D 2 K3TX (General sensor input) S 5 Host Link (RS-485) and
A D 2 K3TX (High-temperature thermocouple input) comparative output value
(DC voltage input) S 6 Host Link (RS-422) and
\ A 2 K3TX)— (DC current input) comparative output value
A A 2 K3TX (AC voltage input)
“L— (AC current input) I
Input content
4 \
K3TX K3TH K3TR/K3TC
X161X16°| Content [X167[content (X169 Content X169 Content X16'| X160 Content
onten
0 0 | Range A 0 °C 1 Thermocouple R 9 Platinum resistance Input A| Input B
0 1 Range B 1 °F 2 Thermocoup|e S thermometer: JPt100 0 None
0 2 | RangeC 3 | Thermocouple K A Platinum resistance 1 Non-contact
0 3 Range D 4 Thermocoup|e J thermometer: Pt100 2 Contact
0 4 | Range E 5 | Thermocouple T B | Thermocouple B
0 5 | Range F 6 | Thermocouple E|| C | Thermocouple W/Re5-26
7 | Thermocouple L D | Thermocouple N
8 | Thermocouple U|[ E | Thermocouple PL-II
[
Operation mode
g \
K3TH/K3TX K3TR K3TC
X161 | X169 | X161 | X169 | Content X161 | X169 | Content || X16' | X16° | Content X16' | X169 | Content
Rotational/ Flow rate Elapsed Individual
0 0 0 1 circ. speed 0 5 ratio 0 9 time U B inputs
0 2 Absolute 0 6 Linear 1 0 Length mea- U C Phase differ-
ratio speed surement ence inputs
0 3 Error ratio 0 7 Cycle 1 1 Interval
0 4 Rotational 0 8 Time dif- 1 2 Pulse
difference ference counting
1 3 Passing
time

The command content is expressed in ASCII.
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End Code List

Section 3-17

3-15 Test

Command Format

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

@| untno. |T]|s Arbitrary characters (10 cgaracters max) edg | & b
X10'| X10° excluding |
(Y (Y
Header code Terminator

Response Format

Response at normal end. End code: “00”

@| unitNo. |T|s Arbitrary characters (10 characters max FCS | %)
1 0
X10 |X10 excluding |
(Y (Y
Header code Terminator

3-16 Undefined Command Error

Response Format

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

Response at normal end. End code: “00”

@[ UnitNo. | I |C| FCS | *|)
x1o1|x1o0 |

—J |
Header code  Terminator

3-17 End Code List

End code

x 161

x 169

Contents

Normal end

Address over (data overflow)

Not executable because of setting mode

Not executable because of test mode

Not executable because of setting change in RUN mode

Parity error

Framing error

Overrun error

FCS error

Format error (parameter length error, parameter error, data code error, data length error)

No corresponding command

Not executable due to sensor failure

Not executable due to Processor failure

NIDNIND| =222 =22/ 0000 0O

N =20 |dONMN=|O0O 0O W+ O

No corresponding memory

=
=)




Communication Program Example Section 3-18

Priority of the errors is as follows:

Unit No. incorrect —> Header code undefined —> New Processor failure —> New
Processor mode —> Sensor failure —> Parity error —> Framing error —> Overrun
error —> FCS error —> Format error

3-18 Communication Program Example
3-18-1 Program Example of RS-232C/RS-422/RS-485 Communication

In this program, when inputting transmission data in command format from a
computer keyboard, data returned from the Processor that conforms to the re-
sponse format is displayed on the computer screen. Input the data to be trans-
mitted from the start character “@~ to the last piece of text data. After data input,
FCS is calculated and transmitted with a terminator. If this program is not ex-
ecuted correctly, there will be an error in the transmission section; check the con-
nection of communication cables, etc.

(This program is written in N88 BASIC. An NEC PC-9801 personal computer is
used as the host system.)

1000 ’"**kkdkkkhkhhhdhhhhhhhhhhhhhhhhdrhhhhhdrhhhdrdrhhrsk

1010 '* PROGRAM : Processor TUSHIN for PC-9801 *
1020 * VERSION : 1.12 '91.1.24 *
1030 '* Copyright (C) 1991 OMRON Corporation *

1040 ’"**kkFkkhkhkhhkhdhkhhhhhhhhhhhhhhhhrhhhhhdrhhhdrdrhhrsk
1050 ’'*Fkkkkhkhhkkkhhhhhkhhhhhhhhhhhhhhhhhrhhhdhrhhhhhrrk

1060 ’* <Main processing> *

1070 ’'**,kkkhkhhhhkkhhhhhhhhhhhhhhhhhhhhdhrhhhdhrhhdhhrrk

1080 *MAIN

1090 GOSUB *INIT <Initial setting>

1100 GOSUB *MDAT <Transmission data formation>
1110 GOSUB *COMM <Communication execution>
1120 GOSUB *DISP <Display processing>

1130 GOSUB *QUIT <End processing>

1140 IF FRG=0 THEN GOTO 1170 End judgment

1150 CLsS Clear screen

1160 GOTO 1100 Repeat jump

1170 END End

1180 ’'**,kkkkkkkhkdhkhhhhhdhhhhdhhhhhhdhhhhdhhhhdrdhhhrk

1190 = <Initial setting> *

1200 ’'**kkkkhkhhkdkhhhhhdhhdhhdhhhhdhdhhhhdhhhhdrdhrhrk

1210 *INIT

1220 CLs Clear screen

1230 TIM=1000 Data reception wait time setting
1240 LMT=10 Retry frequency setting

1250 DIM NGMS (LMT-1) NG data storage in memory

1260 PRES="Q@Q00RU” Default command
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1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670

48

TRM$="*"+CHRS (13)
NG1$="NO RESPONSE”
NG2$="END CODE:"
NG3$="FCS ERROR ”
RETURN

Terminator definition

NG data definition

’

’

Thkkkkkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhhhhkhhkhkhkhkhkhkhkhhkhkkkkkkxkkk*x**x%

'* <Transmission data formation> *

Thkkkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhhhhhhhhhhhhhhhhdrhdrdrdrdrddxxx

*MDAT
SEND$=""

LOCATE 0,0

PRINT "SEND DATA : ”;
IN$=INKEY$

PRINT INS;

IF IN$=CHR$(13) GOTO 1440
SEND$=SENDS$+IN$

GOTO 1390

IF SEND$="" THEN SEND$=PRES$
DUMY$=SEND$

Default transmission data

Display allocation

Transmission data input display

Transmission command input

Transmission command display

Transmission command determination

Transmission command formation

4

Transmission data determination

’

FCS calculation

<Transmission data formation>

Display allocation

Transmission data display

Thkkkkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhhhhkhkhkhkhkhkhkhkhkhkkhkkkkkkkx*xxx%x

*

Thkkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhhhhhhhhhhhhhhhhdrdrdrdrdrddxxx

GOSUB *FCS
SENDS$=SENDS$+FCSS$S+TRMS
LOCATE 0,0

PRINT ”“SEND DATA : " ;SENDS$”
RETURN

'* <Communication execution>
*COMM

NG=0

*RETRY

CNT=0

REC=0

RESPS$=""

OPEN "COM:E73"”AS #1

PRINT #1,SENDS;

WHILE (CNT<TIM AND REC=0)
IF LOC(1)=0 THEN *SKIP
DUMY$=INPUTS (LOC(1),#1)
RESP$=RESP$+DUMY$
CHK$=RIGHTS$ (RESP$,2)

IF CHK$=TRM$ THEN REC=1

Clear retry counter

'

Clear reception wait time
Clear reception end flag
Clear reception data
Transmission port setting
Data transmission

(Waiting for reception)

Received data presence/absence judgment

Received data acceptance

’

Terminator check

’
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1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080

*SKIP !

CNT=CNT+1 Reception wait time progression
WEND !

CLOSE #1 Close transmission port
GOSUB *RESP.CHK Response check

IF CHK<>0 THEN RETRY Retry execution

RETURN
ITkkkkkkkkhkkkhkkhkhkkhkhkkhkhkkhkhkkhkkkhkkkhkkkhkkkkkkkkkkk*x*%x*%

'* <Display processing> *

B S E S S SR SRR SR EEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEE S
*DISP

LOCATE 0,1 Display allocation
PRINT "“RESPONSE : ”;RESPS$ Received data display
IF NG=0 THEN *DISP.END NG data display

FOR I=1 TO NG !

PRINT ”TRY”;I;"”=> ";NGM$(I-1) '
NEXT '
*DISP.END '
RETURN

Thkkkkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhhhhkhkhkhkhkhkhkhkhkkhkkkkkkkk*x**x*x

'* <End processing> *
IT'kkkkkkkkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkkkhkkkikkkkkkkkkkk*x*%x*%
*QUIT

FRG=0 Flag clearing
LOCATE 25,3 Display allocation
PRINT “To repeat, press RETURN.”

CHNGS$=INKEYS$ RETURN Key input
IF CHNG$=CHRS$(13) THEN FRG=1 Return judgment

IF CHNGS$="" THEN GOTO 1940 !

RETURN
IT'kkkkkkkkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkkkhkkkhkkkhkkkkkkkk,*x*%x%
'* Display allocation *
B S E RS EE SRR SRR EEEEEEESEEEEEEEEEESEEEEEEEEEEEEEEE S
*FCS

FCS=0 FCS clearing

FOR I=1 TO LEN(DUMYS) !

FCS=FCS XOR ASC(MIDS$(DUMYS$,I,1l) '

NEXT !

FCSS$=RIGHTS (”"0”+HEXS$ (FCS),2) FCS HEX conversion
RETURN

IT'kkkkkkkkhkkkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkkkhkkkhkkkkkkkkkkk,*x*%x%
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Communication Program Example Section 3-18

2090 '* Response check *

2100 B S E S S SR SRR SRR EEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEE S

2110 *RESP.CHK

2120 CHK=1 When no response occurs
2130 IF REC=0 THEN *RESP.ER CHK =1

2140 CDE$=MID$ (RESPS$,6,2) !

2150 CHK=2 When no normal end occurs
2160 CDF$=MID$ (RESPS$,4,2) CHK = 2
2170 IF CDFS$="TS” THEN GOTO 2190 Test command check

2180 IF CDE$<>"00" THEN *RESP.ER !

2190 CHK=0 !
2200 GOSUB *FCS.CHK FCS check
2210 IF CHK=0 THEN *CHK.END Normal end

2220 *RESP.ER !

2230 IF CHK=1] THEN NGMS (NG)=NGls$ NG data storage

2240 IF CHK=2 THEN NGMS (NG)=NG2$+CDES$ '

2250 IF CHK=3 THEN NGMS (NG)=NG3$ !

2260 NG=NG+1 NG frequency progression
2270 IF NG=LMT THEN CHK=0 Retry end

2280 *CHK.END !

2290 RETURN

2300 'hFkkhkkhkkhkhhkkhkkhhkhhkhhkhhkhhhhhkhhkhdhhhkhhhdhhhhdrdhx

2310 '* FCS check *

2320 'hkkkkkkkkkhhkkhkkhhkhhkhhkhhkhhkhhhkhhkhhhkhhkhhkhdhhhhdkhx

2330 *FCS.CHK

2340 LENGTH=LEN(RESP$)-4 Obtain range of calculation
2350 DUMYS$=LEFTS$ (RESPS$,LENGTH) !
2360 GOSUB *FCS FCS calculation

2370 RECFCS$=MIDS (RESPS$,LENGTH+1,2) When FCS error occurs
2380 IF FCSS$<>RECFCS$ THEN CHK=3 CHK = 3
2390 RETURN
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Communication Program Example Section 3-18

3-18-2 Operation Example
The following is an execution example of the previous program:

Bold characters represents operation and the carriage return symbol represents
the RETURN Key. This program cannot execute transmission normally unless
the initial transmission settings of the personal computer are: even parity, 7 bits,
2 stop bits, and the same baud rate as the Processor. If the connectors are not
properly connected, the program may stop halfway.

RUN )
SEND DATA: )

RESPONSE : @00RU00TA1BS10500 *

(If only the RETURN Key is pressed when inputting data,
the RU command is transmitted for unit no. 00.)

RUN )
SEND DATA : @00RX )

RESPONSE : @00RX00F00151000 *
(Unit no. 00 display value is read.)

Response is as follows:

@00 RX 00 FOO15 1000 | FCS | *

Status data

Display value data

End code

Unit No.
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SECTION 4
Using the BCD Output Model

This section provides the basic operational elements required in order to use the BCD output model. Included in this section is
a PC connection example. Two program examples are also given.
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Connecting BCD Outputs Section 4-1

4-1 Connecting BCD Outputs

The BCD output type Processor is convenient when connecting directly with a
PC or personal computer. Refer to the following connection example.

Intelligent Signal Processor PC (SYSMAC)
DC Input Unit
11. COMMON COML
A4
j 2.1 N A D
j 3.2 INL 0 %%@WO
100 PR,
4.4 T S AN RN
Enan o BTEIT

|
1 23. DATA VALID

24. RUN

.
e

WalafaWalalale

25. COMMON

Transistor Output Unit

26, REQUEST OUTI

240 Q T A } .:?

|
;
37
R——

240 Q

Internal circuit
Internal circuit

30. RESET out l .

ﬁ
\?‘I}‘

240 Q

31. POLARITY

240Q (Polarity: +, -)

+24 V
DC power supply
oV
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Connecting BCD Outputs

Section 4-1

Operation

Timing Charts

Sampling Data Output (at
Each Sample)

Note

Continuous Data Output

Note

When a REQ signal is input to the Processor from a PC, the data is confirmed
after aninterval of 30 ms, and a DATA VALID (D.V.) signal is output from the Pro-
cessor. Read the data when the DATA VALID signal is ON.

Connection between PC and Processor should be performed with a rear panel
transmission connector.

When one PC Unit is connected with several Processor Units, it is possible to
achieve a wired OR connection between the DATA (including POL OVER) and
DATA VALID signals.

Data cannot be written from a PC to a Processor.

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

Pulse of 20- to 50-ms duration

REQ.

Max. Min.

DATA All data “H” DATA All data “H”
X X
I

DATA |

VALID
L— 30ms —=t=— 40 ms —t

16 ms

The above Max. and Min. are not effective in the K3TC.

When the REQ signal remains ON, measurement data is output at intervals of 64
ms. When a hold operation or another operation is performed during the change
from DATA 1 to DATA 2, the BCD data output is either DATA 1 or DATA 2 at the
hold signal timing. Read maximum or minimum data when DATA VALID signal
turns ON, after a 30 ms interval from maximum or minimum signal ON time to
confirm measurement data.

The RUN signal is ON during RUN mode or TEST mode. (Note that the RUN
signal is turned OFF when an error other than overflow or underflow occurs.)

Mo Min. ———,,
\
DATA Al data “H"I )L DATA 1 X DATA 2 j(

DATA
VALID

30 m: 40 ms 40 ms

64 ms 24 ms 64 ms 24 ms

The above Max. and Min. are not effective in the K3TC.

When a HOLD signal is input, the Processor stops accepting input and the data
received just before the HOLD signal is retained and displayed. The same func-
tion is available in (5)-(7) terminal ON.

Data display
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Connecting BCD Outputs Section 4-1

When RESET signal is input (ON), the maximum or minimum value becomes
the current PV value.

RESET I ]—

Maximum data
(Max. value before RESET ON) Max. value after RESET

4+— (PVvalug) —»

RESET l L

Minimum data i
Min. value before RESET ON /\/Maﬂer RESET

+—- (PVvalue) —»

POL output becomes L at positive (+) pole or H at negative (-) pole.

POL J O
(+)

OVER output is formed when BCD output data becomes overflow or underflow

data.
Overflow
Input Permmed span /
Underflow
OVER |

In comparative mode or scaling mode, no BCD output is formed (all outputs be-
come “H”). In TEST mode, the test PV value currently input is outputin both REQ
maximum and REQ minimum signals. When two or more input signals are input
simultaneously, or when a signal is input during another input, all the output data
is turned OFF. Do not turn ON two or more input signals at the same time (except
for the HOLD signal).

K3TH/K3TR/K3TX I/O Ratings

1/0 signal name Item Rating
Input REQ Input voltage No-voltage contact
HOLD input
Miix. Input current 10 mA (max.)
RESET Signal level voltage High (When OFF) 3V min.
Low (When ON) 1.5V max.
Output DATA Rated load voltage 12 to 24 VDC*19/_15%
(P)(\)/:ER Maximum load current 10 mA
DATA VALID
RUN Leakage current 100 uA
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Connecting BCD Outputs

Section 4-1

K3TC I/O Ratings

1/0 signal name Item Rating

Input REQUEST Input voltage No-voltage contact

COMPENSATION input

RESET Input current 10 mA

Operating voltage OFF 3V min.
ON 1.5V max.

Output DATA Rated load voltage 12 to 24 VDC*19/_15%

POLARITY

OVERFLOW Maximum load current 10 mA

DATA VALID

RUN Leakage current 100 pnA max.

Note Logic method: negative logic

Terminal Numbers

7
bOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOO\
/

L il 19

Terminal no. | Signal name Signal Description
direction

1 COM --- GND: VO (See Note 1)

2 DATA Output 1 Read data: 10° digit

3 Output 2 Read data: 10° digit

4 Output 4 Read data: 109 digit

5 Output 8 Read data: 109 digit

6 Output 1 Read data: 107 digit

7 Output 2 Read data: 10 digit

8 Output 4 Read data: 107 digit

9 Output 8 Read data: 107 digit

10 Output 1 Read data: 102 digit

11 Output 2 Read data: 102 digit

12 Output 4 Read data: 102 digit

13 Output 8 Read data: 102 digit

14 Output 1 Read data: 108 digit

15 Output 2 Read data: 108 digit

16 Output 4 Read data: 102 digit

17 Output 8 Read data: 102 digit

18 Output 1 Read data: 104 digit

19 Output 2 Read data: 104 digit

20 Output 4 Read data: 104 digit

21 Output 8 Read data: 10* digit

22 OVER Output Output when input value exceeds display range

23 DATA VALID | Output Data confirmation signal

24 RUN Output Operation signall
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BCD Programs Section 4-4
Terminal no. | Signal name Signal Description
direction
25 COM GND: VO (See Note 1)
26 REQ Input PV output request
27 Max. Input Maximum value output request (See Note 2)
28 Min. Input Minimum value output request (See Note 2)
29 HOLD/COM- | Input Hold input/Compensation input (See Note 3)
PENSATION
30 RESET Input Reset input
31 POL Output Positive/negative polarity signal
32 HH/OUT5 Output HH comparative output (See Note 4)
33 H/OUT4 Output H comparative output (See Note 4)
34 PASS/OUT3 | Output PASS comparative output (See Note 4)
35 L/OUT2 Output L comparative output (See Note 4)
36 LL/OUTH Output LL comparative output (See Note 4)
37 COM Output GND: GO (See Note 1)

Note:

Applicable Connectors

4-2

4-3

4-4

58

1. Terminals No. 1, 25, and, 37 have the same COM.

2. The above Max. and Min. are not effective in the K3TC.

3. HOLD is effective only in the K8TH, K3TR, and K3TX, and is not effective in
the K3TC. COMPENSATION is effective only in the K3TC.

4. OUT1 to OUTS5 are effective only in the K3TC.

Plug: XM2A-3701 (OMRON) or equivalent
Hood: XM2S-3711 (OMRON) or equivalent

Setting before Power Application

No specification setting before power application is required for the BCD output
type.

Operations: Front Key Section

No setting with front keys is required for the BCD output type.

BCD Programs

With the BCD output type, only the PV value (display value), maximum value,
and minimum value can be read. The K3TH provides read data in four figures,
while the KBTR/K3TC provides read data in five figures. The marks (+) and (-)
correspond respectively to L polarity and H polarity. Read the read data after the
DATA VALID signal rises.

Data cannot be written from the PC to the Processor.



Program Example 1: Connection to a PC Section 4-5

4-5 Program Example 1: Connection to a PC

The following program example 1 shows a single Processor connected to the
SYSMAC C500 PC (OMRON).

4-5-1 Explanation of Operation

In this program, by turning ON PC 0013, the PV (process value) of the Processor
is read into the PC to be stored in data memory. Without regard to 0013 ON time,
only one data sample is read.

4-5-2 I/O Allocation in Use

Terminal no. | Signal name Signal Description 1/0 allocation
direction

1 COM GND: GO

2 RD1-0 Output 1 Read data: 10° digit Input unit 0000

3 RD1-1 Output 2 Read data: 10° digit Input unit 0001

4 RD1-2 Output 4 Read data: 10° digit Input unit 0002

5 RD1-3 Output 8 Read data: 10° digit Input unit 0003

6 RD2-0 Output 1 Read data: 107 digit Input unit 0004

7 RD2-1 Output 2 Read data: 107 digit Input unit 0005

8 RD2-2 Output 4 Read data: 107 digit Input unit 0006

9 RD2-3 Output 8 Read data: 107 digit Input unit 0007

10 RD3-0 Output 1 Read data: 102 digit Input unit 0008

11 RD3-1 Output 2 Read data: 102 digit Input unit 0009

12 RD3-2 Output 4 Read data: 102 digit Input unit 0010

13 RD3-3 Output 8 Read data: 102 digit Input unit 0011

14 RD4-0 Output 1 Read data: 10° digit Input unit 0012

15 RD4-1 Output 2 Read data: 10° digit Input unit 0013

16 RD4-2 Output 4 Read data: 102 digit Input unit 0014

17 RD4-3 Output 8 Read data: 102 digit Input unit 0015

18 RD5-0 Output 1 Read data: 10# digit Input unit 0100

19 RD5-1 Output 2 Read data: 104 digit Input unit 0101

20 RD5-2 Output 4 Read data: 104 digit Input unit 0102

21 RD5-3 Output 8 Read data: 104 digit Input unit 0103

22 OVER Output Output when input value exceeds | Input unit 0104* (See Note)

display range

23 DATA VALID | Output Data confirmation signal Input unit 0105

24 RUN Output Operation signal Input unit 0106

25 COM GND: GO

26 REQ Input PV output request Output unit 0200

27 Max. Input Maximum value output request Output unit 0201* (See Note)

28 Min. Input Minimum value output request Output unit 0202* (See Note)

29 HOLD Input Hold input Output unit 0203* (See Note)

30 RESET Input Reset input Output unit 0204* (See Note)

31 POL Output Positive/negative polarity signal Input unit 0107

Note: 1/O marked with an asterisk is not used in this program.
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Program Example 1: Connection to a PC

4-5-3

60

Section 4-5

DM (Data Memory) Area

Read data is stored in the memory below.

Word 000

Word 001

Word 002

A4

Y

Polarity (00 bit)

10* digit (00 - 03 bit)
108 digit (12 - 15 bit)
102 digit (08 - 11 bit)
10" digit (04 - 07 bit

)
100 digit (00 - 03 bit)



Program Example 1: Connection to a PC Section 4-5

4-5-4  Ladder Program

The following diagram illustrates the flow and order of signals.

00106 00113
00000 it L [ DIFU
RUN P.V. REQ 00500
UEST i _
00500 ~
00003 i1 KEEP
START DI 00400 ]_
FU | —
coso1 B
D.V. DIF
U
00400 00200
00006 T O
KEEP REL P.V. REQ
AY —
00105 ~
00008 i} DIFU
D.V. 00501 | _|
00501 -
00010 I - MOV
D.V. DIF ooo]_
U | D0000_| —
" FUN83
001
#0000 |
D0001 | _|
I~ FUN82
001
#0007 | —
D0002 | _|
-
00014 [ EnD ]—
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Program Example 1: Connection to a PC Section 4-5

4-5-5 Timing Chart

The following example illustrates the relative timing and duration of each input/
output signal.

—1

START — 1 L
D (START) [1

(Differentiation at START signal rise time)

RUN

KEEP

e  —d ]

D.V. I I

D (D.V.) 11

(Differentiation at DATA VALID signal rise time)
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Program Example 2: Connection to a PC

Section 4-6

4-6 Program Example 2: Connection to a PC
The following program example 2 shows 3 Processors (designated as ISP-A,
ISP-B, and ISP-C Units) connected to the SYSMAC C500 PC (OMRON).
4-6-1 Explanation of Operation
In this program, by turning ON PC 0013, PV (process values) of three Proces-
sors (A, B, and C) are successively read into the PC, to be stored into data
memory. Without regard to 0013 ON time, only one data sample is read from
each Processor.
4-6-2  1/O Allocation in Use
Terminal no. Signal Signal Description 1/0 allocation
name direction
ISP-A ISP-B ISP-C
1 1 1 COM GND: VO
2 2 2 RD1-0 Output 1 Read data: 10° digit | Input unit 0000
3 3 3 RD1-1 Output 2 Read data: 10° digit | Input unit 0001
4 4 4 RD1-2 Output 4 Read data: 10° digit | Input unit 0002
5 5 5 RD1-3 Output 8 Read data: 10° digit | Input unit 0003
6 6 6 RD2-0 Output 1 Read data: 107 digit | Input unit 0004
7 7 7 RD2-1 Output 2 Read data: 107 digit | Input unit 0005
8 8 8 RD2-2 Output 4 Read data: 107 digit | Input unit 0006
9 9 9 RD2-3 Output 8 Read data: 107 digit | Input unit 0007
10 10 10 RD3-0 Output 1 Read data: 102 digit | Input unit 0008
11 11 11 RD3-1 Output 2 Read data: 102 digit | Input unit 0009
12 12 12 RD3-2 Output 4 Read data: 102 digit | Input unit 0010
13 13 13 RD3-3 Output 8 Read data: 102 digit | Input unit 0011
14 14 14 RD4-0 Output 1 Read data: 102 digit | Input unit 0012
15 15 15 RD4-1 Output 2 Read data: 102 digit | Input unit 0013
16 16 16 RD4-2 Output 4 Read data: 10° digit | Input unit 0014
17 17 17 RD4-3 Output 8 Read data: 108 digit | Input unit 0015
18 18 18 RD5-0 Output 1 Read data: 104 digit | Input unit 0100
19 19 19 RD5-1 Output 2 Read data: 104 digit | Input unit 0101
20 20 20 RD5-2 Output 4 Read data: 10% digit | Input unit 0102
21 21 21 RD5-3 Output 8 Read data: 10% digit | Input unit 0103
22 22 22 OVER Output Output when input value Input unit 0104* (See Note)
exceeds display range
23 DATA Output Data confirmation signal-A Input unit 0105
VALID
24 RUN Output Operation signal-A Input unit 0106
- 23 DATA Output Data confirmation signal-B Input unit 0109
VALID
- 24 RUN Output Operation signal-B Input unit 0110
--- 23 DATA Output Data confirmation signal-C Input unit 0111
VALID
24 RUN Output Operation signal-C Input unit 0112
25 25 25 COM GND: VO
26 REQ Input PV output request-A Output unit 0200
--- 26 REQ Input PV output request-B Output unit 0201
--- 26 REQ Input PV output request-C Output unit 0202
27 Max. Input Maximum value output Output unit 0203* (See Note)
request-A
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Terminal no. Signal Signal Description 1/0 allocation
name | direction
ISP-A ISP-B ISP-C

27 Max. Input Maximum value output Output unit 0204* (See Note)
request-B

27 Max. Input Maximum value output Output unit 0205* (See Note)
request-C

28 Min. Input Minimum value output Output unit 0206* (See Note)
request-A

-—- 28 Min. Input Minimum value output Output unit 0207* (See Note)
request-B

-—- 28 Min. Input Minimum value output Output unit 0208* (See Note)
request-C

29 HOLD Input Hold input-A Output unit 0209* (See Note)

29 HOLD Input Hold input-B Output unit 0210* (See Note)

29 HOLD Input Hold input-C Output unit 0211* (See Note)

30 RESET Input Reset input-A Output unit 0212* (See Note)

-—- 30 RESET Input Reset input-B Output unit 0213* (See Note)

30 RESET Input Reset input-C Output unit 0214* (See Note)

31 31 31 POL Output Positive/negative polarity Input unit 0107
signal

Note: 1/O marked with an asterisk is not used in this program.
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Program Example 2: Connection to a PC

Section 4-6

4-6-3

DM (Data Memory) Area

Read data is stored in the memory below.

Word 000 Word 001 Word 002

~

A4 h)

ISP-A data

Polarity (00 bit)

10* digit (00 - 03 bit)
108 digit (12 - 15 bit)
102 digit (08 — 11 bit)
(
(

101 digit (04 - 07 bit
100 digit (00 - 03 bit

)
)

Word 010 Word 011 Word 012

~

ISP-B data

Polarity (00 bit)

10* digit (00 - 03 bit)
108 digit (12 - 15 bit)
102 digit (08 - 11 bit)
(
(

101 digit (04 - 07 bit
100 digit (00 - 083 bit

)
)

Word 020 Word 021 Word 022

~

A4 h)

ISP-C data

Polarity (00 bit)

10* digit (00 - 03 bit)
108 digit (12 - 15 bit)
102 digit (08 — 11 bit)
(
(

101 digit (04 - 07 bit

)
100 digit (00 - 03 bit)
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Program Example 2: Connection to a PC Section 4-6

4-6-4 Ladder Program

The following diagram illustrates the flow and order of signals.

00106 00110 00112 00113 ~ _
00000 T T T T DIFU
A-RUN B-RUN C-RUN REQ 00500
00500 - _
00002 T MOV 1|
START DI #0001
0000 00502 - C
4 11 ||
A-D.V. D A§|54
— IFD L 47
00504
B-D.V. D
— IFD -
00506
1L pa—
C-DV.D
— IFD
00400 00200
00008 DPN::SELE v
. 2Tee A-PVREQ _|
00105 00109 00111
— —i} 3 I r
ADV.  BDV. CD.V. LS&Z& |
00105 _
- L} DIFU
| A-D.V. 00502 |
00501 -
00018 I MoV
ADV.D 000
L IFU | Doooo ] |
| [ FUNS83
001
L #0000 | —
| D001 | |
| " FUN82
001
L #0007 | -
D0002
[ o040t 00201
00022 T O
DFM SELE )
00105 00109 00111 -
- |} W DIFU
AD.V. B-D.V. CD.V. I_ 00503
00109 _
= L} DIFD
B-D.V. 00504
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Program Example 2: Connection to a PC Section 4-6

(This diagram is a continuation from the previous page)

00503

T ~ MOV —
B-D.V.D 000
— IFU | Doot0 |

00032

- " FUN83—
001
— #0000 |
D001

=

= FUN82
001
— #0007 | —
Doo12

00402 00202
00036 1 O

17 o/

DPM SELE C-PVREQ

— CTBIT N
00105 00109 00111 _

A-D.V. BID.V. c-D.V. I_ 5’&285

00111 -
= L} DIFD
C-D.V. 00506

00505
11 - MOV

C-D.V.D 000
L IFU D0020 | —

00046

- FUN83
001
— #0000
D0021

FUN82
001
#0007
D0022

00050

END

[}

T T e T T Ty T
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Program Example 2: Connection to a PC Section 4-6

4-6-5 Timing Chart

The following example illustrates the relative timing and duration of each input/
output signal.

RUN _I

START — L
DU (START) r—l

(Differentiation at START Iﬂ@ﬁise time)

REQ-A

D.V.-A —I_—I

DU (D.V.-A) I I
(Differentiation at DATA VALID signal rise time of Ai

DD (D.V.-A)
(Differentiation at DATA VALID signal fall time of A)

1

[ L
D.V.-B
DU (D.V.-B) l

(Differentiation at DATA VALID signal rise time of A)

DD (D.V.-B)
(Differentiation at DATA VALID signal fall time of A)

REQ-B

REQ-C

D.V.-C

DU (D.V.-C)
(Differentiation at DATA VALID signal rise time of A)

DD (D.V.-C)
(Differentiation at DATA VALID signal fall time of A)

[

—
1
n

=

68



Appendix A

ASCII List
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Appendix B
List of Optional Accessories

Link Adapters

B500-AL001

Three RS-422 adapters for RS-422 line distribution.

B500-AL004

Connectors

XM2A-0901, XM2A-2501, XM2A-3701 (Plug)

D-sub connector. Use in combination with XM2S.
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Optical Link Adapter

Z3RN

To extend RS-232C line.
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A-B

accessories, optional, 71
ASCII list, 69

Bank indicators
K3TC (Basic Model), 11
K3TR (Basic Model), 8
K3TR (with Set Value LED Display), 9

baud rate, 32
BCD output, connecting, 54

BCD output connector

connection to a PC, 59, 63
explanation of operation, 55
input/output ratings

K3TC, 57

K3TH/K3TR/K3TX, 56
operations: front key section, 58
programs, 58
setting before power application, 58
timing charts, 55

BCD output connectors, terminal numbers, 57

block format
command, 34
response, 34

C

command error, undefined, 46
commands, list, 36

communication program example
operation example, 51

RS-232C/RS-422/RS-485 Communication, 47

communications
control procedures, 34
RS-232C specifications, 34
RS-422 specifications, 34
RS-485 specifications, 34

communications unit number, 30

comparative output status indicators
K3TC (Basic Model), 11
K3TH (Basic Model), 3
K3TH (with Set Value LED Display), 5
K3TR (Basic Model), 7
K3TR (with Set Value LED Display), 9
K3TX 4 1/2-digit Basic Model, 17
K3TX 4-digit Basic Model, 13
K3TX with Set Value LED Display, 15

connecting communications connectors, 21

Index

connection to a PC
program example 1 (1 Processor), 59
program example 2 (3 Processors), 63
SYSMAC 500 (OMRON), 59, 63

connector/terminal allocations, 20

D-E

DATA TEACH Key
K3TC (Basic Model), 12
K3TH (Basic Model), 4
K3TH (with Set Value LED Display), 6
K3TR (Basic Model), 8
K3TR (with Set Value LED Display), 10
K3TX 4 1/2-digit Basic Model, 18
K3TX 4-digit Basic Model, 14
K3TX with Set Value LED Display, 16

Display Key
K3TH (Basic Model), 4
K3TH (with Set Value LED Display), 6
K3TR (Basic Model), 8
K3TR (with Set Value LED Display), 10
K3TX 4 1/2-digit Basic Model, 18
K3TX 4-digit Basic Model, 14
K3TX with Set Value LED Display, 16

display value read, 42
end code list, 46

error control, 35

F

FCS, 35

format data
command, 36
response, 36

frame check sequence, 35

front panel nomenclature and functions
K3TC (Basic Model), 11
K3TH (Basic Model), 3
K3TH (with Set Value LED Display), 5
K3TR (Basic Model), 7
K3TR (with Set Value LED Display), 9
K3TX 4 1/2-digit Basic Model, 17
K3TX 4-digit Basic Model, 13
K3TX with Set Value LED Display, 15

I

interface specifications, 24
RS-232C, 24
RS-422, 26
RS-485, 28
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K-0

key operation, 29

Level Key
K3TC (Basic Model), 12
K3TH (Basic Model), 4
K3TH (with Set Value LED Display), 6
K3TR (Basic Model), 8
K3TR (with Set Value LED Display), 10
K3TX 4 1/2-digit Basic Model, 18
K3TX 4-digit Basic Model, 14
K3TX with Set Value LED Display, 16

maximum/minimum read, 41
model data read, 44

operation keys
DATA TEACH Key, 4, 6, 8, 10, 12, 14, 16, 18
Display Key, 4, 6, 8, 10, 14, 16, 18
K3TC (Basic Model), 12
K3TH (with Process Value Display), 4
K3TH (with Set Value LED Display), 6
K3TR (Basic Model), 8
K3TR (with Set Value LED Display), 10
K3TX 4 1/2-digit Basic Model, 18
K3TX 4-digit Basic Model, 14
K3TX with Set Value LED Display, 16
Level Key, 4, 6, 8, 10, 12, 14, 16, 18
Shift Key, 4, 6, 8, 10, 12, 14, 16, 18
Up Key, 4, 6, 8, 10, 12, 14, 16, 18

P

power, before application of, 29

process value display
K3TC (Basic Model), 11
K3TH (Basic Model), 3
K3TH (with Set Value LED Display), 5
K3TR (Basic Model), 7
K3TR (with Set Value LED Display), 9
K3TX 4 1/2-digit Basic Model, 17
K3TX 4-digit Basic Model, 13
K3TX with Set Value LED Display, 15

process value read, 42

program example 1 (1 Processor)
DM (Data Memory) area, 60
I/0 allocation in use, 59
ladder program, 61
operation, 59
timing chart, 62

program example 2 (3 Processors)
DM (Data Memory) area, 65
I/O allocation in use, 63
ladder program, 66
operation, 63
timing chart, 68
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PV display

K3TC (Basic Model), 11

K3TH (Basic Model), 3

K3TH (with Set Value LED Display), 5
K3TR (Basic Model), 7

K3TR (with Set Value LED Display), 9
K3TX 4 1/2-digit Basic Model, 17
K3TX 4-digit Basic Model, 13

K3TX with Set Value LED Display, 15

PV display status indicators

K3TC (Basic Model), 11

K3TH (Basic Model), 3

K3TH (with Set Value LED Display), 5
K3TR (Basic Model), 7

K3TR (with Set Value LED Display), 9
K3TX 4 1/2-digit Basic Model, 17
K3TX 4-digit Basic Model, 13

K3TX with Set Value LED Display, 15

PV value read, 42

rear panel communications connector/terminals

R

connecting, 21
connector/terminal allocations, 20

reset control, minimum/maximum value, 37
RS-232C

communications signals, 24
connections, 25

RS-422

communications signals, 26
connections, 26
system example, 27

RS-485

communications signals, 28
connections, 28

S

set value display

K3TH (with Set Value LED Display), 5
K3TR (with Set Value LED Display), 9
K3TX with Set Value LED Display, 15

set value read

communication output, 39
comparative output, 39

K3TR communication output, 40
K3TR comparative output, 40
with bank function, 40

with RS-422/485, 40

with Tr communication output, 40

set value write

communication output, 37
comparative output, 37

K3TR communication output, 38
K3TR comparative output, 38

setting

baud rate, 32
communications unit number, 30



Index

Shift Key
K3TC (Basic Model), 12
K3TH (Basic Model), 4
K3TH (with Set Value LED Display), 6
K3TR (Basic Model), 8
K3TR (with Set Value LED Display), 10
K3TX 4 1/2-digit Basic Model, 18
K3TX 4-digit Basic Model, 14
K3TX with Set Value LED Display, 16

SV display
K3TH (with Set Value LED Display), 5
K3TR (with Set Value LED Display), 9
K3TX with Set Value LED Display, 15

SV display status indicator
K3TH (with Set Value LED Display), 5
K3TR (with Set Value LED Display), 9
K3TX with Set Value LED Display, 15

T-U
test, 46

timing charts
continuous data output, 55
sampling data output, 55
unit
K3TC (Basic Model), 11
K3TH (Basic Model), 3
K3TH (with Set Value LED Display), 5
K3TR (Basic Model), 8
K3TR (with Set Value LED Display), 10
K3TX 4 1/2-digit Basic Model, 17
K3TX 4-digit Basic Model, 13
K3TX with Set Value LED Display, 15
Up Key
K3TC (Basic Model), 12
K3TH (Basic Model), 4
K3TH (with Set Value LED Display), 6
K3TR (Basic Model), 8
K3TR (with Set Value LED Display), 10
K3TX 4 1/2-digit Basic Model, 18
K3TX 4-digit Basic Model, 14
K3TX with Set Value LED Display, 16
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. Z81-E1-2

|— Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to

previous version.

Revision code

Date

Revised content

1

October 1991

Original production

2

January 1997

References to the K3TC Up/Down Counting Intelligent Signal Processor added
throughout the manual.

Pages 1, 2, 46: Reference to K3TC added.

Pages 3 to 8: Updated with new models.

Page 10: Model numbers updated. Note added for the K3TC.

Pages 11, 59: D-sub connector models changed.

Page 15: Connection diagram corrected. Plug model added. OMRON Factory
Computer reference removed. Short-circuit information corrected accordingly.
Page 16: Plug model removed.

Page 18: RS-485 terminal numbers on the Processor side corrected in the
diagram.

Pages 19, 20: K3TR and K3TX information corrected and K3TC added to 3-3
Key Operation.

Pages 21 to 23: K3TC information added.

Page 26: K3TC added in Note 2. Note 3 added.

Page 27: K3TC information added to 3-7 Reset Control (Maximum/Minimum
Value Reset).

Page 28: Notes added to the bottom of the page.

Page 31: Notes added to the top of the page. K3TC information added to 3-12
Maximum/Minimum Read.

Page 32: Response format corrected for 3-13 Display Value (PV Value) Read.
Notes added to the bottom of the page.

Page 34: Response format corrected and K3TC added for 3-14 Model Data
Read.

Page 42: Connection example corrected.

Page 43: First two timing charts corrected. K3TC information added.

Page 44: K3TC |/O ratings table added.

Pages 45, 46: K3TC information added to the signal names and descriptions
of the terminal numbers. Notes added.

Pages 48, 53: “ch” corrected to “word.”

Page 57: ASCII list corrected.
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