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Intelligent Signal Processor K3TS

A High-speed Linear Sensor Controller
Capable of Inspecting 10,000 Objects a
Minute

B A 1.04-ms sampling time and only 5-ms output
delay for high-speed, high-precision measure-
ments.

B Three operating parameters including input logic
and previous average value comparison.

B Timing signal input to hold sampling, maximum,
minimum, and peak-to-peak values complete with
discrimination outputs.

B Setting for number of samples averaged for greater
precision.

B Eight banks of set values for operational versatility.

B A wide range of standard features: Forced zero,
timing delay, output OFF delay, comparison to
previous average (to detect only rapid changes),
scaling, display refresh period, and more.

B Built-in sensor power supply (12 VDC, 80 mA).

B Models with a forced-zero RAM are available for
frequent zero point changes.

B Models with a display shift function are available for
display value shift (offset operation).

B Conforms to EMC standards, EN61010-1
(IEC1010-1).

Ordering Information
m DC Voltage/Current Input (for All Models)

(Each model has a multi-range, thus corresponding to the following
voltage and current ranges.)

Current measurement range Voltage measurement range
4.00 to 20.00 mA 1.000 to 5.000 V or —9.999 to0 9.999 V
® Models
Front Panel Classification
Item K3TS-SDOIOIB-0 K3TS-SD1[D-[]
Type Set value LED display Thumbwheel switches
Appearance
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Standard Models with Set Value LED Display

Output configuration

Supply voltage

100 to 240 VAC

12 to 24 VDC

Relay contact output

5 outputs: HH, H, L, LL (SPST-NO), and PASS (SPDT)

K3TS-SD11B-C2

K3TS-SD12B-C2

5 outputs: HH, H, L, LL (SPST-NC), and PASS (SPDT)

K3TS-SD11B-C5

K3TS-SD12B-C5

Transistor output

5 outputs (NPN open collector)

K3TS-SD11B-T1

K3TS-SD12B-T1

Standard Models with Thumbwheel Switches

Output configuration

Supply voltage

100 to 240 VAC

12to 24 VDC

Relay contact output

3 outputs: H, PASS, L (SPDT)

K3TS-SD11D-C1

K3TS-SD12D-C1

Transistor output

3 outputs (NPN open collector)

K3TS-SD11D-T1

K3TS-SD12D-T1

Forced Zero RAM Models with Set Value LED Display

Output configuration

Supply voltage

100 to 240 VAC 12 to 24 VDC
Relay contact output 5 outputs: HH, H, L, LL (SPST-NO), and PASS (SPDT) K3TS-SD21B-C2
Transistor output 5 outputs (NPN open collector) K3TS-SD21B-T1
Display Shift Function Models with Set Value LED Display
Output configuration Supply voltage
100 to 240 VAC 12t0 24 VDC

Relay contact output

5 outputs: HH, H, L, LL (SPST-NO), and PASS (SPDT)

K3TS-SD31B-C2 ---

Transistor output

5 outputs (NPN open collector)

K3TS-SD31B-T1 ---

Model Number Legend
Processors with Built-in Outputs

kets- U OO0 UU

1 2 3 45

1, 2. Input Sensor Code

SD: DC voltage/current input

3. Series No.

Standard Specifications

1:
2: Forced zero RAM
3: Display shift function

4. Supply V oltage
1: 100 to 240 VAC
2: 12to 24 VDC

5. Display
B: Set value LED display
D: Thumbwheel switches

Optional Output Types

6 7

Processors with No Outputs

kets- J UJUUu

1 2 3 45

Processors with the following outputs are also available as indicated.

Output Units

K31- [ ][]
6 7

6, 7. Output T ype Code
C1: 3 comparative relay contact outputs (H, PASS, L: SPDT)
(See Note 1)
C2: 5 comparative relay contact outputs (HH, H, L, LL: SPST-NO;
PASS: SPDT) (See Note 2)
C5: 5 comparative relay contact outputs (HH, H, L, LL: SPST-NC;
PASS: SPDT) (See Note 2)
T1: 5 comparative transistor outputs (NPN open collector)*
T2: 5 comparative transistor outputs (PNP open collector)*
Note: 1. Available only on Processors with thumbwheel
switches.
2. Available only on Processors with set value LED dis-
play.
*Only H, PASS and L outputs are available as transistor outputs on
Processors with thumbwheel switches.

Standard specification Forced zero Display shift Option output type codes/output configuration
RAM function

Set value LED Thumbwheel Set value LED Set value LED

display switches display display
oK OK OK OK B4: BCD output + 5 transistor outputs (NPN open collector)*
OK OK OK L4: 4 to 20 mA + 5 transistor outputs (NPN open collector)
OK OK OK L5: 1to 5V + 5 transistor outputs (NPN open collector)
OK OK OK L6: 1 mV/digit + 5 transistor outputs (NPN open collector)
OK OK OK S5: RS-485 + 5 transistor outputs (NPN open collector)
OK OK OK S6: RS-422 + 5 transistor outputs (NPN open collector)

*Only H, PASS and L outputs are available as transistor outputs on Processors with thumbwheel switches.
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m Accessories (Order Separately)
Transparent Front Cover Model K32-49SC

The K32-49SC Soft Front Cover protects the front panel of the Pro-
cessor (Basic and the Set Value LED Display Models) from oil and
water. All keys on the front panel can be operated with the cover on.

Specifications

m Ratings
Supply voltage 100 to 240 VAC (50/60 Hz); 12 to 24 VDC
Operating voltage range 85% to 110% of supply voltage
Power consumption 15 VA max. (max. AC load with all indicators lit));
10 W max. (max. DC load with all indicators lit))
Insulation resistance 10 MQ min. (at 500 VDC) between external terminal and case
Dielectric withstand voltage 2,000 VAC min. for 1 min between external terminal and case
Noise immunity +1,500 V on power supply terminals in normal or common mode *1 ps, 100 ns for
square-wave noise with 1 ns rise
Vibration resistance Malfunction: 10 to 55 Hz, 0.5-mm for 10 min each in X, Y, and Z directions
Destruction: 10 to 55 Hz, 0.75-mm for 2 hrs each in X, Y, and Z directions
Shock resistance Malfunction: 98 m/s2 (approx. 10G) for 3 times each in X, Y, and Z directions
Destruction: 294 m/s2 (approx. 30G) for 3 times each in X, Y, and Z directions
Ambient temperature Operating: —10°C to 55°C (with no icing)
Storage: —20°C to 65°C (with no icing)
Ambient humidity Operating: 35% to 85% (with no condensation)
Ambient atmosphere Must be free of corrosive gas
EMC Emission Enclosure: EN55011 Group 1 class A
Emission AC Mains: EN55011 Group 1 class A
Immunity ESD: EN61000-4-2:4 kV contact discharge (level 2)
8 kV air discharge (level 3)
Immunity RF-interference: ENV50140: 10 V/m (amplitude modulated,
80 MHz to 1 GHz) (level 3)
10 V/m (pulse modulated, 900 MHz)
Immunity Conducted Disturbance: ENV50141: 10V (0.15 to 80 MHz) (level 3)
Immunity Burst: EN61000-4-4:2 kV power-line (level 3)
2 kV 1/O signal-line (level 4)
Approved standards UL508, CSA22.2; conforms to EN50081-2, EN50082-2, EN61010-1 (IEC1010-1).
Weight Approx. 450 g

Note: An Intelligent Signal Processor requires a control power supply current of approximately 1 A the moment the Intelligent Signal Proces-
sor is turned on. Do not forget to take this into consideration when using several Intelligent Signal Processors.

Input/Output Ratings
Relay Contact Outputs

Item Resistive load (cos @=1) Inductive load (cos ¢@=0.4, L/IR =7 ms)
Rated load 5Aat 250 VAC; 5 Aat 30 VDC 1.5 A at 250 VAC, 1.5 A at 30 VDC
Rated carry current 5 A max. (at COM terminal)
Max. contact voltage 380 VAC, 125 VvDC
Max. contact current 5 A max. (at COM terminal)
Max. switching capacity 1,250 VA, 150 W 375 VA, 80 W
Min. permissible load 10 mA at5VDC
Transistor Outputs
Rated load voltage 12 to 24 VDC *10%/_; o,
Max. load current 50 mA
Leakage current 100 pA max.
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BCD Outputs

I/0 signal name Item Rating
Inputs REQUEST, HOLD, MAX REQ., Input voltage No-voltage contact input
MIN REQ., RESET Input current 10 mA
Operating voltage ON: 1.5V max.
OFF: 3V min.
Outputs | DATA, POLARITY, Rated load voltage 12 to 24 VDC +10%/_; o,
OVER, DATA VALID, Max. load current 10 mA
RUN Leakage current 100 pA max.
Note: Logic method: negative logic
Linear Outputs
Item 410 20 mA | 1to5V 1 mV/digit
Resolution 4,096
Permissible load resistance 600 Q max. | 500 Q min. 1 KQ min.
Output error +0.5% FS
Note: For the 1 mV per digit output, the output voltage changes for every 4 to 5 increment in the display value.
® Communications
Item RS-422 RS-485

Transmission method

4-wire, half-duplex

2-wire, half-duplex

Synchronization method

Start-stop synchronization

Baud rate

300/600/1,200/2,400/4,800/9,600/19,200/38,400

Transmission code

ASCII (7-bit)

Communications Write to K3TS

Set values, reset control (maximum/minimum values)

Read from K3TS

Set values, process value, maximum/minimum values, model data, error code, etc.

For details, refer to the K3TS Communications Manual.
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m Characteristics

Input signal

DC voltage/current (4 to 20 mA, 1to 5V, £9.999 V) 2 channels

A/D conversion method

Sequential conversion system

Sampling time

1.04 ms (See Note 1)

Display refresh period

0.1/1.0/2.0/3.0/4.0 s (switch selectable)

Max. displayed digits

4 digits (£9,999)

Display 7-segment LED
Polarity display “~"is displayed automatically with a negative input signal.
Zero display Leading zeros are not displayed.

Scaling function

Prog]rammasble with front-panel key inputs (range of display: 9999 with a decimal position of
10~ to 10~

2-input operation function

A A+B,A—B,K—(A+B), (1-BI/A) x 100, B/A x 100

HOLD function

Sampling hold (The data at the rising edge of the TIMING input is held.)

Maximum hold (The maximum data while TIMING input is ON is held.)

Minimum hold (The minimum data while TIMING input is ON is held.)

Peak-to-peak hold (The difference between the maximum value and the minimum value of the
data while TIMING input is ON is held.)

External controls

TIMING: (TIMING input)

HOLD: (Process value held)

RESET: (Maximum/minimum data reset, measurement reset)
ZERO: (Forced zero)

BANK: (Selection of one bank out of 8 banks of set values)

Comparative output
hysteresis setting

Programmable with front-panel key inputs (001 to 999 digits).

Timing delay

1.99 s max.

Output OFF delay

1.99 s max.

Other functions

Set values protect, previous average comparison mode, setting of number of process values
to average (1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, 4096, 8192)

Output configuration

Relay contact outputs (5 or 3 outputs), Transistor outputs (NPN open collector) (BCD, linear,
and communications models are available by special order)

(see Note)

Delay in comparative outputs

Normal parameter for operating parameter 3: 6.24 ms
Sampling HOLD parameter for operating parameter 3: 5.20 ms

Enclosure rating

Front panel: Refer to IEC standard IP50
Rear case: Refer to IEC standard IP20
Terminals: Refer to IEC standard IPOO

Memory protection

Non-volatile memory (EEPROM)

Note: Refer to page 13 for “Sampling and Delay in Comparative Outputs”.
® Measuring Ranges

Input range Measuring range Input impedance Reliability (at 25 °+5°C) Instantaneous overload
Yo 2.40t0 26.00 mA 10Q 1-ch. input: £0.1%FS *1 digit max. +200 mA
s 0.600 to 6.500 V 1 MQ 2-ch input: £0.2%FS #1 digit max. +200 V
5.555 +9.999 V 1MQ +200 V
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Nomenclature

4. Comparative output status indicators 5. PV display status indicators

2. PV display

7. Bank indicators

3. SV display

6. SV display status

HOLD Min Max ZERO

n [ ] L} L}
TIMING

1. Operation keys

9. Unit of measure

indicators

2. PV display ———}

8. Thumbwheel switches

5. PV display status indicators

HOLD Min Max ZERO

2 a
TiMNG

1. Operation keys

EBE(EE EEIBBEI
98| O
(EIEIEEE BEEEEI %

9. Unit of measure

Name

Functions

1.Operation keys

See next page.

2.PV display The main display; used for the process value, maximum value, minimum value,
operations/parameters when setting, and error messages.
3.SV display Displays the set value; also displays parameters when setting.

4.Comparative output status
indicators

Indicate the status of the comparative output.

5.PV display status indicators

Indicate the ON/OFF status of the hold input, forced zero, and what value is on the PV display:
maximum or minimum.

6.SV display status indicators

Indicates which set value is on the SV display.

7.Bank indicators

Indicate which bank of set values is currently selected.

8.Thumbwheel switches

Used to set and display the set values.

9.Unit of measure

Location for attaching the sticker showing the unit of measure (enclosed).
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Operation Keys
HOLD M Max ZEROQ
o * " DATA | |
Q|| 2]*
5
No. Name Functions
1 DATA TEACH Set Value LED Display
Key Selects the process value, possible display shift status (*1), maximum value (*2), or minimum
value (*2).
*1:  Available only if the model incorporates a shift function.
*2:  Available only when operating parameter 3 is in the normal setting.
Possible : Minimum
’—-v Process display shift Maximum !
value status value value
In the setting mode, effects the teaching function. With this function, the comparison value,
scaling value, and linear output range are set by means of actual input.
Thumbwheel Switches
The process value, maximum value, or minimum value is selected.
DATA DATA DATA
Process Maximum Minimum
| M value value value
In the setting mode, effects the teaching function. With this function, the set values, prescale values
and output range are set by means of actual input.
2 Display Key The value shown on the SV display changes for models with LED displays. 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.
|—P[ Zia;;ﬁg,eter ]—P[ Setting 1 ]—}[ Setting 2 ]—---—l
3 Up Key Used to increment the current digit in the set value by one.
ot > [ iyl l—---—— P = g x ¥ ]
LR ey Ry A v [ XA O Ry X
|_’ /1\ 1\ VAAY _I
4 ShKey Used to shift the digit being set.
»
T > i xyy - xEa¥x]
Xy Xy R v P Ry R PRy Ry N
r /1\ /1\ VARY |
Used to select parameters within each setting level.
|—}[ Parameter 1 ]—}[ Parameter 2 ]—--- -—}
5 Level Key Used to enter the setting mode. Used within the setting mode to change setting levels.
Note: Refer to “K3TS Operation Manual” for details.
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Operation
m Setting Mode Levels and Parameters

The Processor has two main modes: run mode for normal operations and setting mode for initial parameter input. The setting mode is divided
into three levels based on frequency of use. Within both of these levels are various parameters that can be set.

Initial setting of parameters thus entails entering the setting mode, shifting to the levels that contain parameters that must be set, selecting the
parameters and writing in the desired set values.

Setting Level Diagram

s,

Setting level 3

DO

Operating
aaaaaaaaa

v

N

AAAMMHIMIMDBDMDIMBMIPIRKR

D

w

eeeeeeee

LLLLLUn2; I

M\

DLIMIMN

|
NN

4

Setting Procedure
> ° 1. Press the Level Key or Level and Up Keys to go to the
desired level.

L’:L’: 2. Use the Shift Key to find the desired parameter.
/ o o 3. Press the Display Key to access the parameter.
nication 4. Use the Up or Shift Keys to input the desired value.
5. Leave the level you are in with the Display Key.
—] —y Oz 6. sﬁéuar;tgégg beginning with the Level Key or the Level

Shifting Levels

D+= Press1s

[ D Press2s D+E Press1s D+E Press1s \

RUN mode Setting level 1 Setting level 2 Setting level 3

D Press1s D Press1s D Press1s
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Setting Level 1

Setting Level 2

5

Bank 0 Bank 7 Hysteresis Prescale Shift K constant Linear output Protect
set value -» setvalue — — (see note)  f—u — range —
LSED [N H495 SCAL Crlgls HSEE LSEE Prak
| [ [ | [«
HH, H, L, The values of Set the The pres- Set the Set the K The process The alteration
and LL of Bank 7 are set hysteresis cale value shift value. constant value corre- of set values
Bank 0 are in the same 05 {to 999 and input [g5955t0 0000 to 9999 sponding to in the RUN
set and writ- way the values value for 5999 the maxi- mode is pro-
ten in se- of Bank 0 are X2 are set mum output hibited.
quence with set. (the X2 in- (20mAor 5 SFF = Altera-
the Level dicator is V) is set (the tion possible
Key (the in- lit). H indicator is 5n = Alteration
dicators for lit). e
HH through prohibited
LL will be
lit).
|
Y2 (the proc- Shift protect The process
ess value for value corre-
the X2 input) Prigs sponding to
is set (the Y2 the minimum
indicator is lit). output (4 mA
orlV)is set
- (the L indica-
Enable or dis- tor is lit).
able shift op-
eration when
X1 and Y1 the K3TS is in =
are setin RUN mode.
the same 5FF:Disabled
way. an: Enabled
= )
The decimal
position is set.
Note:  Only models with a display shift function

Input Display refresh No. of process TIMING-delay OFF-delay Communication Baud rate )
range period values to aver- unit No.
in di5P age AuE £l oFEld Lo bP5
& HE HE QE HE
Select the Select the Select the No. Set the TI- Set the OFF- Set the unit Select the
input range display re- of precess MING-delay delay time number for baud rate
YEPT 410 fresh period values to av- 009to 199 000to 199 the host. 300: 300 bps
20 mA FASE:0.1s erage 00 to 59 to
@5lto5V tls - 1 time 38.4¢:
9999 2:2s i 2times 38.4 k bps
+9.999 V 3 3s 4: 4 times
Y4s to
Bi52:
8,192 times

Setting Level 3

Operating parameter 1
Un i

Operating parameter 2

Flind

Operating parameter 3

Flind

[

=] =

=) [

Set the parameter.
A: A only
AbL:A+B
A-B

1 k- (A+B)
FhbiA: 1 - B/Ax 100
b A B/A x 100

Set previous average comparison.
an: Used
afF: Not used

Set the HOLD parameter.
nara: Normal

5@+ Sampling hold
Maximum hold
Minimum hold

* Peak-to-peak hold
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B Parameters
L£5E0to 7 (not provided on Thumbwheel Switches Models)

Set values on each bank can be set with Up Key and Shift Key. The
HH, H, L, or LL comparative output status turns ON when the mea-
sured value exceeds the HH or H set value or falls below the L or LL
set value. The available setting range is between []9955to 5555.
The HH and H comparative output status values are set to 5555 and
the L and LL comparative output status values are set to [£]9555 be-
fore shipment.

HH5
The hysteresis of comparative outputs can be set with Up Key and

Shift Key. The available setting range is between 55 /! and 555 . The
hysteresis is set to 05 / before shipment.

SCRL

Prescale values X2, Y2, X1, and Y1 can be set with Up Key and Shift
Key.

X2: Any input value

Y2: The displayed value corresponding to X2

X1: Any input value

Y1: The displayed value corresponding to X1

Set so that X2 is larger than X1. Y1 can be either smaller or larger
than Y2.

X2 and Y2 are set to 2000 (20.00 mA) and X1 and Y1 are set to 400
(4.00 mA) before shipment.

<
N
Displayed value

Displayed value

<
=

Input value

Input value

g5 (for models with a display shift function)

Set the shift value with the Up Key and Shift Key within a range of
[l55959to 5955. The value is set to S000 before shipment.

FrgJ5 (for models with a display shift function)

Enable or disable shift operation with the Up Key when the K3TS is
in RUN mode.

ofF: Disabled

on: Enabled

The shift protect is set to oFF before shipment.

FEEE
Set K constant in the parameter, K — (A + B), with Up Key and Shift

Key. The available setting range is between Z000 and 95559 . K con-
stant is set to 00D before shipment.

L5EL (Special linear output model only)

A linear output range can be set as required. A value corresponding
to the Ly maximum output value (20 mA or 5 V) and that correspond-
ing to the L minimum output value (4 mA or 1 V) can be set with the
Up Key and Shift Key. The available setting range is between 5555
and 55955 . The Ly value is set to 5555 and the L value is set to
5555 before shipment.

20 mA
(5V)

Input

4 mA
v

L Ly Display

Prat (excluding the Thumbwheel Switches Models)

The set value protect can be ON and OFF using the Up Key in the
RUN mode. 5~ = Protected, sFF = Not protected. oFF is set before
shipment.

10

Cn

The inputrange (Y to20 (4to20mA), / to5 (1to5V), and 5.955 =
+9.999) can be selected with the Up Key. The 4 to 20 mA range is set
before shipment.

ol 5P
A display refresh period among five levels, FA5t (every 0.1 s), |
(every 1), (every2s), 3 (every 3s),and - (every 4 s), can be
selected with the Up Key. The FRSE level is selected before ship-
ment.

Aut

The number of process values to be averaged (/to 5 /52, on 14 dif-
ferent levels ) can be selected with the Up Key. A value of & level is
set before shipment.

£
TIMING-delay time (the period required for the K3TS to accept the
TIMING signal after it is ON) can be set with the Up Key and Shift

Key. The available setting range is between J.05 and /55 . A time of
0.00 is set before shipment.

oflld
Output OFF-delay time can be set with the Up Key and Shift Key.

The available setting range is 0.05 to 155 . The time is set to .00
before shipment.

Lélna (Communications Output Models)

A unit number, an identification number by which the host computer
identifies each K3TS Intelligent Signal Processor, can be selected
with Up Key and Shift Key. The available setting range is 55 to 55 . A
value of 0 is set before shipment.

£P5 (Communications Output Models)

A baud rate up to 38,400 bps can be selected with the Up Key. The
available setting range is 300 to 38.4+ . A value of 9550 is set before
shipment.

Fln !

Operating parameter 1 can be set to one of the following: A (input A
only), Ak (A +B), Alds (A-B), HaRk (K—(A+B)), @R b ((1-B/A)X
100), or 5 A (B/A x 100). A is set before shipment.

FlinZ

Previous average value comparison (operating parameter 2) can
be turned ON and OFF with the Up Key (o~ = Possible, sFF = Not
possible). oFF is set before shipment.

Flin3

The holding data parameter can be set to one of the following: norm
(Normal), 5+ (Sampling hold), FiglH (Peak hold), 5@+ (Bottom hold),
or FRPH (Peak-to-peak hold) with the Up Key. narr is set before
shipment.
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® Input Unit
+12 V (Max. TIMING HOLD ZEROBank1l Bank2 Bank4 Connecting timing sensor:
80 mA) GND l l l l ON: Residual voltage must be 3 V max.
| | | OFF: Leakage current must be 1.5 mA max.
/L J\ l\ /L /L l j\ j\ Load current: The input device must have a
10 \ ) 12) 13 (1) (15 {{6) ®, switching capacity of 20 mA min.
L‘ — +12V (10)
~ ESM —TIMING IN
! \Tz >3< \J;/ O—® )
+
, coMm i—@—‘ 100 to 240 VAC — GND (11)
+ INB -
' INA TINB ' RESET 12to 24 VDC

INPUT 4 to 20 mA INPUT 1to 5V

$9.999V  Terminals 3, 7, and 11 are insulated

from one another.

Input range Connection terminals

1 input (INA) 2 inputs

4to 20 mA O-B® @O—® (INA)
@-® (INB)
lto5V @-® @-(® (INA)
®-® (INB)
+9.999 V @-® @-(3 (INA)
®-G (INB)

® Output Units
K31-C1: Relay (3 Outputs)

Outputs (5 A max. at 250 VAC)

‘ H PASS L ‘

K31-C5: Relay (5 Outputs)
Outputs (5 A max. at 250 VAC)

K31-T2: Transistor (PNP Open Collector)

Outputs (50 mA max. at 12 to 24 VDC)

!HH H PASS L LL COM|

@-0-0-0-0-0-0-00
Uy

K31-L4, L5, L6: Linear + NPN Open Collector
Transistor*

L4: 4 to 20 mA
L5:1to5V Outputs (50 mA max. at 12 to 24 VDC)

L6: 1 mV/dlglt

|HH PASS LL COM ‘

SeotiEes

Terminals 11 and 12 should be opened and
closed so that a load current of 5 mA or less
will be easily switched for a non-voltage con-
tact input.

K31-C2: Relay (5 Outputs)
Outputs (5 A max. at 250 VAC)

K31-T1: Transistor (NPN Open Collector)

Outputs (50 mA max. at 12 to 24 VDC)
PASS LL COM |

%@?—@—@—

K31-B4: BCD + Transistor (NPN Open Collector)*

=2
0
)
[T
o
w
>
o
<
s
<
o

DATA VALID
REQUEST
MAX. REQ.
POLARITY

® OO®
I124312431243124a
100 101 102 103

COMMON

*The circuit configurations marked with asterisks
conform to special specifications.

11
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K31-S5: RS-485 + NPN Open Collector .
Transistor* P K31-S6: RS-422 + NPN Open Collector T ransistor*
Terminator
RS-485 9_’_\1 Outputs (50 mA max. at 12 to 24 VDC) Output NPN T,
+ - OFFTuw n pPass L LL cowm | « < (50 mA max. at 12 to 24 VDC)
@6 &) g 9 =
| | | | I Terminator
U U U U = ON ®O®® OO
W OFF 1016161016 OO
¢ D-sub 37P Connectors for BCD output (enclosed) é ? ?, T § ﬁ -
Plug: XM2A-3701 o
Hood: XM2S-3711
* D-sub 9P connectors for RS-422 output (order separately) *The circuit configurations marked with asterisks
Plug: XM2A-0901 or XM4A-0921 conform to special specifications.
Hood: XM2S-0911
® Terminal Arrangement
Output section
\ \
i - Mounting bracket
\
Input section
® BCD Output Timing Chart
Single Sampling Data Output Continuous Data Output
Pulse with a width of no less than REQ. I
REQ. 20 ms. (no more than 50 ms.) Max. !
Max. Min.
Min. | DATA Al data *high” X Data 1 X Data 2 X
DATA Alldatahigh’ X Data X All data “high” !
3 : DATA — |
DATA : ! VALID l aoms a0ms
VALID L_ 30 ms 40 ms l 30ms 6ams ~24MS 64ms 24ms

16 ms

Approximately 30 ms after the REQ signal rises, a sample is taken
and the DATA VALID signal is output. Read the data when the DATA
VALID signal is ON.
The DATA VALID signal will turn OFF in 40 ms, and then in 16 ms,
the data will go OFF.

12

The K3TS outputs each measurement on an interval of 64 ms when
the REQ signal is ON continuously.

If the HOLD signal is ON at the moment the DATA output is switched
from data 1 to data 2 or vice versa, the output BCD data will be either
data 1 or data 2 according to the timing of the HOLD signal. Howev-
er, output data will be low.

Models with a BCD output have an open collector output configura-
tion so that wired-OR connection is possible.
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Models with a BCD output have an open collector output configura-
tion so that wired-OR connection is possible.

K3TS ———>
1) e Program-
mable
Controller
K3TS
@
DATA (incl. POL and OVER)
and DATA VALID are
K?S-;S wired-OR-processed.

REQ.J_I I
(1) |
REQ. |—L 3
(2 |

REQ. : M :
(3) , : :
DATA__ X M) X+ X@ X+ X ®X

DATA |

M M
VAL J—Lq — -

*The period between the DATA VALID signal and the
REQ signal should be no less than 20 ms.

Forced Zero (Zero-shift)

With the ZERO input ON (by short-circuiting the ZERO input), the
process value can be shifted to zero. This condition is held until the
next ZERO input signal is turned ON.

Input value

0

ON,“ RN
ZERO

input

Displayed
value

ON
ZERO OFF

indicator

Each time forced zero is turned ON on the standard K3TS, the
shifted value will be written to the internal non-volatile memory
(EEPROM). The data will not be lost even if the K3TS has a power
failure. The EEPROM can be overwritten approximately 100,000
times. For applications in which the forced zero function is used
more frequently, please use the K3TS-SD21B-[] with forced zero
RAM.

13
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m Holding Data (TIMING Input)

Normal

The K3TS is in continuous data sampling operation.

Sampling Hold

The K3TS retrieves and holds the data on the rising edge of the TIMING input signal.

X > - Sampling hold value

|

1 i |

0 | : |

TIMING input ON 7777777777777 _ﬁ '_I r_l
OF7 | N

Power ON First TIMING input after power is ON.

Input waveform

In this period, the displayed
process value is “Elell”.

Maximum Hold
The K3TS displays the maximum value of the data and holds the value while the TIMING input is ON.

————— Maximum hold value

| |
I |
| o I
| ]
| ]
; |

I
I |
I |
I |
|

Input waveform

I
1
|
[
1
|
|
1
|
|
|
[
|
]

|
|
| |
| |
| i
.
TIMING input. ON 1 | |
O |

I
)
0V r
FF/E
Power ON In this period, th dlysplayed proc-

i ess value is “gIde”".
First TIMING input after power is ON.

Minimum Hold
The K3TS displays the minimum value of the data and holds the value while the TIMING input is ON.

Minimum hold value

OFF i
]
Power ON ; In this period, the displayed proc-
lH

First TIMING input €SS Value is el
after power is ON.

14
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Peak-to-Peak Hold
The K3TS displays the maximum/minimum value of the data and holds the value while the TIMING input is ON.

|
I
| e
' (p-b) Peak-to-peak
hold value

Input waveform P !
I
}
o T
|
TIMING input  ONF-- |
OFF,
' In this period, the displayed
Power ON process value is “EIIIE"
First TIMING input after power is ON.
m Block Diagram
Key and LED
switch
Power supply )
for sensor L
Sensor A o A/D conversion
SensoT’ Input circuit circuit )
— 8-bit _»| Output
microcomputer circuit
Control input | control input Waveform
- circuit 2 [ adjustment
circuit
Voltage stabilizing
Control power circuit —> Power supply for
supply ! sensor (input circuit)
Power supply
circuit g Voltage stabilizing [~ A/D conversion circuit
circuit —> 8-bit microcomputer
Voltage stabilizin
E circuigtl 9 1= control input circuit

® Sampling and Delay in Comparative Outputs

The sampling time or comparative output response time varies as The K3TS repeats operation A (input retrieval operation) and B
follows with the setting of the number of process values to be aver- (arithmetic processing and discrimination output operation) as
aged or the operating parameters (2-input or holding data). shown in the figure. While operation B is executed, the comparative

output transistor operates.

Data processing Next data processing —— =

A A ‘
B B

Arithmetic processing and discrimination output (includ-
ing transistor response time)

Input retrieval (sampling time x number of times process value averaged)

15
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If the comparative output is a relay output, the response time (C in
the figure) of the relay is added to the comparative output response

time.

Data processing

The data processing time and comparative output response time
vary with the setting condition in each operating parameter as fol-
lows, they do not vary in operating parameter 2 (average value com-

parison).

Differences in Data Processing Time in Operating Parameter 1 (2-input)

*n: number of process values to be averaged.

Comparison relay output response time

Next data processing

Operating parameter 1 (2-input)

A (input retrieval)

B (arithmetic processing
and determination)

C (relay response time)

A only 1.04 x n * (ms) 2.08 ms 10 ms
A+B,A-B,K-(A+B) 2.08 x n* (ms) 4.16 ms 10 ms
B/A x 100, (1 — B/A x 100) 2.08 x n* (ms) 5.20 ms 10 ms

Differences in Delay in Comparative Outputs in Operating Parameter 3 (Holding Data)

Operating parameter 3
(holding data)

Definition of delay

Delay in comparative outputs

Normal The time required between output transistor Min.: A+ B (ms)
operation and input value change. Max.: (A + B) x 2 (ms)
Sampling hold The time required between output transistor Min.: 1.04 + A+ B (ms)
operation and timing signal rise. Max.: 2.08 + A + B (ms)
Maximum hold, minimum hold, The time required between output transistor Min.: B (ms)
peak-to-peak hold operation and timing signal fall. Max.: A + B (ms)

16
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Timing Charts (Examples)

Example 1

The following timing chart shows the operating timing with the set-
ting specified in the table.

Operating parameter 1 (2-input) A only
Operating parameter 3 (holding data) Normal
Number of process values to be averaged 1

Delay in comparative outputs 3.121t0 6.24 ms

Example 2

The following timing chart shows the operating timing with the set-
ting specified in the table.

Operating parameter 1 (2-input) A+B

Operating parameter 3 (holding data) Normal

Number of process value averaging operations 1

Delay in comparative outputs 6.24 t0 12.48 ms

' 104 ' 1.04 ' 104 ' 1.04 ' 104 ' 104 '1.04 | 1.04 ' 104 ' 1.04 ' 104 ! 104 ' 104

— Sampling time

-— A —' Input retrieval time

B

1 ap: Data to be retrieved for input A
! ag: Data to be retrieved for input B

6.24 ms

17
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Example 3

The following timing chart shows the operating timing with the set-
ting specified in the table.

Operating parameter 1 (2-input) A only
Operating parameter 3 (holding data) Sampling hold
Number of process value averaging operations 1
Delay in comparative outputs 4.16 t0 5.20 ms
., 104 | 104 , 104 , 1.04 ; 104 , 1.04 104 | 104 . 104 , 104 . 104 . 104 . 1.04

Sampling time = input retrieval time

500 ps min ,

P Tiﬁing input accepted

!—‘ 1

~——— Timing input processing time
1.04 t0 2.08 ms

~———— 4.16t05.20ms ‘

Example 4

The following timing chart shows the operating timing with the set-
ting specified in the table.

Operating parameter 1 (2-input) A only

Operating parameter 3 (holding data) Sampling hold
Number of process value averaging operations 8

Delay in comparative outputs 11.44t0 12.48 ms

18
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. 1.04  1.04 | 104 ' 104 ' 104 ' 104 104 104 ' 104 ! 1.04 ' 1.04 | 1.04 ' 1.04
; ] | L
-— Sampling time
: A ' Input retrieval
! " time
a3  a az a4 . as. ag . ay . ag
500 ps min The nth data to be retrieved |
s Timjng input accepted ‘ C
~—>: Timing input processing time :
1.04t0 . 1
208 ms —_—
Next timing input
can be accepted.
‘ 11.44 to 12.48 ms
Example 5
The following timing chart shows the operating timing with the set-
ting specified in the table.
Operating parameter 1 (2-input) A only
Operating parameter 3 (holding data) Maximum hold
Number of process value averaging operations 1
Delay in comparative outputs 2.0810 3.12 ms
. 104 + 104 . 104 . 104 , 104 . 1.04 104 | 104 104 ! 104 . 104 . 104 , 1.04
'«—— Sampling time = input retrieval time
Alrg A g A g A ;
: B=B-104ms . '
Timing input !

~———— Timing input processing time

1.04t02.08 m

accepted.

Next timing input can be

19
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m Application Examples

Height Measurement/Discrimination of Objects Dimensional Check after Mounting Objects

The following operations are possible with K3TS:

* With a synchronous sensor, the sampling hold parameter makes

it possible to display the height of an object and hold its value. Displacement
. . . . Sensor Z4W-V25R Press

* The eight switchable banks make it possible for the K3TS to switch to

calibrate

measure different kinds of objects smoothly.

* With the forced zero function, zero calibration can be done with
ease.

K3TS Settings

Level 3
Fun ! A (Aonly)
FlnZ oFF (No previous average comparison)

Flin3

SEH (Sampling hold)
Level 2

Cn YD (4 to 20 mA)
dC5F
AuE B
Eldd O
oFEd
Level 1

C5E0to L5E7

(Example: Checks if deviations in the objects are within a range of

+0.1 mm.)

HH = 150

H=0.10

L=W0 0

LL =50

(Adjust according to the object)

HY5 = ——

SCAL If X5 = 20.00, Yo = —4.00
If X1 =4.00, Y1 = 4.00

Frot (settosn if necessary, after all setting operations have been
completed.)

“——"indicates parameters that are not displayed.

This method can be used to check the dimensions of molding com-
ponents and the height of each component after processing.

E3C

LED Displacement
Sensor Z4W-V25R

to zero

—

Vi Synchronous Sensor
/

v (E3C-VM3SR) Press switch to

calibrate to zero

Clelel
QIOIIOIOIOI0IO):

White ‘—I\__I\__
1+ Red
12 VvDC -
Shielded| T -
cable Black

Shape of object L

A

Linear sensor Far ! X
output ! |
P ’ ! !
Near :

|
)

Press switch ON

Insufficient
insertion I
1

K3TS display

Comparative output
of K3TS

20
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Measurement of Discs
The following operations are possible with K3TS: j [
* The output signal of the linear sensor varies continuously. The '
peak-to-peak hold function makes it possible to measure the S35
difference between the maximum value and minimum value of @l L“o 20 mA

the signal in order to measure the decentering of disc-shaped
objects.

* The measuring operation is carried on while the TIMING input (a
push switch in this example) is ON. When the TIMING input is
OFF, the K3TS will HOLD the final result.

K3TS Settings

Level 3

Flm ! A (Aonly)

Flind 5FF (No previous average comparison)
Fln3 PFEH (Peak-to-peak hold)

Level 2

in YD (4 to 20 mA)

5P

ALt B

EQd 000

ofFldd

Level 1

C5ED0to L5677 (When the comparative output is used, set HH, H, L,
and LL.)

HYS = ——

SCAL If X, =20.00, Y, =20.00

If X1 =4.00, Y, =4.00
FPrab (settoon if necessary, after all setting operations have been
completed.)
——" indicates parameters that are not displayed.
The decentering of the shafts of objects can be measured. If they
are not metal objects, use an optical displacement sensor or a su-
personic displacement sensor.

Shape of object @ @
h
I

Linear sensor
output

I
4
Far !

Near

Press switch ON

E2CA Linear
Proximity
Sensor

Press switch for TIMING input S
(measuring operation is effective
when the switch is ON.)

Press switch (measur-
ing operation is effec-
tive when the switch is

E2CA-AL4[] amplifier 8|7

P2CF-11 surface 4 ON)
mounting socket

4]

10|12

K3TS

10[OJO]O]O[O]O[O]O}w

:[0010[O[00[0[00)s

— One revolution

ol

— i

OFF

K3TS display

P —

L]

ON for the period in which the object
makes one revolution or more.

RESET condition

>< A

If the object makes one revolution or J
more, value A can be obtained.

Measurement of Plate Thickness
The following operations are possible with the K3TS:

* Using two displacement sensors, the plate thickness can be
measured by setting operating parameter 1 to K — (A + B) and by
converting the outputs of the displacement sensors into actual
figures (the thickness of the plates).

* With the forced zero function, object thickness can be compared
with that of a standard object and the deviation can be measured
with ease.

K3TS Settings

Level 3
Flin

Flin

Flim

FgAL (K—(A+B))
ofF (No previous average comparison)
rnorn (Normal)

[N N

21
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Cn Y275 (4 to 20 mA) Prak (setto on if necessary, after all setting operations have been
d_5F  FRSE completed.)

ALE B

]
oF@d 000

Level 1

Level 2 H5EL (Set the sensor distance in mm.)
L
E

——" indicates parameters that are not displayed.

X Press

L5EOto L5ET N Displacement Sensor switch to
(Example: Checks if the objects are within a thickness of 20 (stan- ZAW-V25R (x 2) gi‘r'gfate to
1
!

dard thickness) +0.5 mm.)
HH = 22.00 —

HYS =001

SCAL 1f X =8.00, Y, = 42.00 7>
If X1 = 40.00, Y1 = 58.00

(Input the results of operation for X and Y.)

Press switch to
calibrate to zero

K3TS

1o|<l>l<|DIO|Ol [O0[O]

ZAW-V25R
LED Displacement
Sensor

Z4W-V25R
LED Displacement

Sensor Black\ Shielded cable

3 12 vDC

T

Shape of object 21 20 19

l Too thin
Too thick

A + B (the total of displacement - nn
values measured by two Z4W-VS) H b

K3TS display B
(KSET = 20.00) o

Comparative output P —I—_—l—_

22
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Checking Height Differences
The following operations are possible with the K3TS:

* Using two displacement sensors, the difference in the level of an
object surface can be measured by setting operating parameter
l1to A-B.

¢ With the forced zero function, the difference in the level of an
object surface can be compared with that of a standard object.

K3TS Setting

Level 3

Flin ! Al (A-B)

Fund oFF (No previous average comparison)
Flind  SEH (Sampling hold)

Level 2

i HEFE (4 to 20 mA)

di5P
Aut B
Egd O
oFlgd
Level 1
C5EDto 567

(Example: Checks if the objects are within a thickness of 3 (standard

thickness) +0.1 mm.)
HH = 4.00

[aTn]
Raa)

Synchronous Sensor
(E3C-VM35R)

ZAW-V25R

LED Displacement Sensor (x 2)
Red /' white

SCAL 1f X5 = 0.00, Y5 = 0.00
If X1 =16.00, Y1 = 8.00

(Input the results of operation for X and Y.)

Prok (setto on if necessary, after all setting operations have been
completed.)

—" indicates parameters that are not displayed.
This method can be applied to an ordinary dimensional checking
operation. By measuring the distance between the upper surface of

the object and the belt conveyor, the dimension of the object will be
measured accurately even if the belt is not evenly flat.

“

Dimensional Check of Molding Parts

Z4W-V25R Linear Sensor

\\ /
Sensor B \"
Sensor A
I
i/ 1

[ :
Synchronous

Sensor

Press switch to
calibrate to zero

|
Meleleeelele| el
Yelelsicieelelesf
D N N
il —

Sensor B Sensor A

12 vDC
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Displacement  Displacement

sensor B sensor A @# @\% @

E-_fl

Displacement

sensor A Output (12 MA) 25 mm

(20 mA) 29 mm { j

(4 mA) 21 mm

(20 mA) 29 mm _—l l_ _J |_-
Displacement
sensor B Output (1Z2mMA)25mm |

26.0 mm 25.6 mm

(4 mA) 21 mm 23.0 mm 22.8 mm

______ - _..._1 Difference in the position of the
26.4 mm

objects caused by transportation.

_______ Difference in the position of the
~~} objects caused by transportation.

Synchronous sensor output

S

K3TS display

OFF

ON
300 X 268
OFF

___I

H

i
'
ON :
1
)
T
]

ON —
K3TS comparative output p * *
OFF

Before the synchronization sensor is turned

ON I

ON, the previous discrimination value is held
(all outputs are turned OFF when the RE-
SET input goes ON).

OFF

Detection of the Protruding Portion of Cylindrical Objects

The deflection of cylindrical objects does not influence the detecting
operation. Therefore the objects can be rolled.

For example, the burr or a protruding part of a rubber roller or a
molded object can be detected.

The following operation is possible with the K3TS:

* With the previous average comparative value function, only a
rapid change in value will be checked, and a slow change in
value (such as a change due to the deflection of the cylindrical
sensing object) will be dismissed.

Example of Operations Set on K3TS

Level 3

Flm i A (Aonly)

Flnd 5n (Previous average comparison)
Flin3  rarm (Normal)

Level 2

Cr 5.555 (+9.999V)

dCSF FRSE

AuE !

£
oFlEd 0. 10 (0.1 s) (Set appropriate time)

Level 1
C5EOto LSET
H=500

L =000

(Take the rolling speed and the burr of the objects into consideration
before setting.)

HYS = ——

24

SCAL If Xp = 9.999, Y, = 9.999
If X1 = -9.999, Y7 = —9.999

FProt (settoon if necessary, after all setting operations have been
completed.)

“——" indicates parameters that are not displayed.

Z4M-S40/-S100

Laser displace-
ment sensor

e
: Rotating (minimal decentering of
the object does not matter)
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Z4M-W40
Z4M-W100

Synchro-
nization
input

_____ I

]

I

|

1

!

+12V |0V Sensor output K3TS i
1O[O[O[O[O[O[O[O]7 |

1[CIO[OIO[O]O[O[0O]e ;
+4V i

120 24 vDCL ]

(seenote) T |

Shielded wire____________ ;

Black (shielded)

Note:  This wiring is for the K3TS models for DC power supply. When using
the K3TS models for AC power supply, separate the AC power supply
for the K3TS from the DC power supply for the Z4M.

50 mm
Laser 4v)
displacement
output
40 mm
(ov)
30 mm
~4V)
K3TS display

(The result of the
previous average
set value.) 0

H comparative output

| Burr Pt

A T A cmmen

|

01s Output OFF-delay is ON.

Forced Zero RAM Models

In the following applications, the zero value is changed repeatedly for measurement purposes.

Standard Height Change

Timing input

Forced zero input

Height Difference Measurement of Each Object

Timing input
Forced zero input

ZAW-V

point

Standard point

Measuring

Measured point

=
-
= K3TS-SD21B-0[]
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Display Shift Function Models
In the following applications, errors are corrected.

Correction of the Sensor Mounting Position Correction of Height Measurement V alues

oo Correction with the
\ od operation keys
==
K3TS-SD31B-[]

Correction with
<— the operation
keys

=

]
K3TS-SD31B-[1[]

Standard
/{ object (50 mm
height)
/

Correction of sensor errors caused by object colors,
materials, and angles.

Dimensions

Note: All units are in millimeters unless otherwise indicated.

90

112 Panel Cutouts

| | |

5 | i ! |

: z 4573 + +

; ' iR | ‘

E g 92 58— 75
' |
+ + -
|

91
o= o o= opono B Ry | e ————
od t e— T
oo 48 44 43
I — = l ‘ | i
96 Tl 130
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Installation

m Example of Connection to Programmable Controller

Intelligent Signal Processor

ll. COMMON

PC (SYSMAC)
DC Input Unit

CoMm J\

Jos

N LS HCANW)

il

3.2

N LS HLANW)

100

4.4

IN A: ¥

s

5.8

[
s b b

I

|
23. DATA VALID

24. RUN

Internal circuit

IN A: YD)

IN A: ¥

alalatia
B

25. COMMON

240 Q
+5V

240 Q

240 Q

i

26. REQUEST

Transistor Output Boards

OUTJ

A [

|
OUTJ\

Internal circuit

<
30. RESET ‘ .‘2

j A
31. POLARITY CoM

(Polarity: +, —) [CAY)]
24 VDCT
+24 V
DC power supply
ov

Internal circuit
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Precautions

Mounting
Recommended panel thickness is 1 to 3.2 mm.

Mount the Processor by attaching the mounting bracket supplied as
an accessory from the rear of the Processor. Turn each mounting
screw clockwise and tighten it to a torque of about 5 kgf - cm
(0.49 N+m).

Always attach the Mounting Bracket before wiring the terminals.
Also, always remove the wiring from the terminals before removing
the Mounting Bracket.

Mount the Processor as horizontally as possible.

Never use the Processor in locations where corrosive gas (particu-
larly sulfureted or ammonia gas) is generated.

As much as possible avoid use of the Processor in a location subject
to severe shock or vibration, excessive dust, or excessive moisture.

Select a mounting location where the Processor can be used at an
ambient operating temperature of —10°C to 55°C.

No product is shipped with the unit attached. Select a unit label from
the sheet provided, and attach it to the product.

e Row Bl e K &
G RN R el non0f et

[ /s B o J dB §o-mmil SCCVI
[ deg i cP J cStfl KO Jl M
T4 B B B .

Operating Environment

The Processor does not have a water-resistive structure preventing
the internal circuitry from drops of water that may penetrate through
the space between the keys and operating panel. If operated by wet
or oily hand, put a soft cover (sold separately) onto the operating
panel. Although the soft cover corresponds to IP51, avoid places
where the Processor is directly exposed to water or oil.

Each time forced zero is turned ON on the standard K3TS, the
shifted value will be written to the internal non-volatile memory (EE-
PROM). The data will not be lost even if the K3TS has a power fail-
ure. The EEPROM can be overwritten approximately 100,000
times. For applications in which the forced zero function is used
more frequently, please use the K3TS-SD21B-[] with forced zero
RAM.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. NO73-E1-2A In the interest of product improvement, specifications are subject to change without notice.

OMRON Corporation
Supervisory Control Devices Division

28th FI., Crystal Tower Bldg.,

1-2-27, Shiromi, Chuo-ku,

Osaka 540-6028 Japan

Phone: (81)6-949-6035 Fax: (81)6-949-6069
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