TIMING
COMPARATOR

QRTEX

TMC-N11, TMC-P11
e

* Read this manual through for proper operation before use.

* After understanding, keep this manual so it is available whenever necessary,
* This product is not designed to be used as a safety device to protect human
body.

n Before use

What is Timing Comparator?

This is a brand new sensor signal processing unit to detect the sensor output signal by
using not only ON/OFF but “time” including width and position. By combining the sensor, it
enables easy detection of object presence, object direction, and wrong type object.

Simple operation - Completes registration with a single teaching.
High speed process - With 5 ps of sampling cycle, detects the sensor signal with high
accuracy.

Stable detection - Enables to follow the speed-up/slowdown of object speed, since the
width of ON/OFF signal is detected with “ratio” of time. International
PATENT PENDING

Elimination of
defect objects

ON/OFF signal  Comparison of waveform i Alarm display
Sensor U

Post treatment

TMC series PLC

OKING signal

&

Setup flow

(Exampig) Distance setting photoelectric sensor BGS-D
Select the sensor to
detect the object.

Mount the sensor on ’

the suitable position for
object detection, and
make adjustment.

!

Connect the sensor
and the unit's sensor
input, and the poser

s suThf.

Set the object just
before the sensor
detection point, and

Press the teaching button to start.

¢ Moving direction

Flow the object (at a speed as constant as possible)

Check if the sensor
turns ON/OFF at the
desired detection

completed after the

time-out(*1).
l Flow a defect object or a wrong type object to check that
The teaching is NG is correctly detected.

successful if OK output
does not occur with a
defect object,
(When using NG output,
ensure that NG output
occurs. )

OK/NG output occurs
at this moment.

* Refer to the page 4 for details.

® Important remark on TMC

1) Any sensor can be connected as long as it is an open corrector ocutput
sensor such as NPN and PNP.

2) A NPN sensor and a PNP cannot be connected together.

3) To detect the object moving at a high speed, using the sensor with rapid
response speed improves accuracy. (Reduce the value of IN FILT setting
value.)

start the teaching. : ¢ Moving direction
—l point.
Flow the object. Teaching is completed after passing the specified time-out.

i ‘ Moving direction
The teaching is [ =

¢ Moving direction

Buttons and functions

REei

Terminal block

{for power

Cutput)

source/|nput,

voltagefcurrent

i Clear input |
__indicator !

The rear side is to be fixed to the DIN rail.

How to fix

{1) Hook the lower claw to the DIN rail.
{2) Press the upper claw inside.

How to remove

(1) Press from above.
(2) The lower claw is removed.

Alignment of terminal blocks and functions
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Terminal

Name Function

IND Sensor input 0| The sensor input to detect the object. Connect with the sensor
IN1 Sensor input 1 _|output wires.Functions as the preset input of analog input (for

IN2 Sensor input 2 _|rising) when selected in PRESETIN as a setting value.

IN3 | Sensorinput3

AIN Analog input  |Analog input + side. Accepts the 0to 5V and 0 to 20mA

|input,

-A Analog input  |Analog input - side. Internally connected with -1, -2, and -

common 3 terminals
CLR Clear input  |The input to turn OFF the OK, NG, and BK 0 to 2 output as well

as to clear the current value of OK counter. Operates at rising.

TCH | Teaching input |External teaching input. Teaching starts at rising.

BKO | Bank inputioutput 0 | The input to externally switch the bank number. Or the output

BK1 | Bank inputioutput 1 |of the sorted bank number, Functions as input when SORTING

BK2 | Bank 2 |is set to OFF.

OK

The output to tum on when the concordance rate is the OK
LEVEL setting value or more.

OK output

NG

NG output The output to turn on when the concordance rate is below the
OK LEVEL sefiing value and is the NG LEVEL sefting value or

mare.

+2
+3
+4

+1 Power supply + |Power supply + side (12 to 24 V DC). All are internally

|connected and used for sensor power supply.

-2
-3

-1 Power supply - |Power supply - side. All are internally connected and used

for sensor poser supply.

Bank selection table

Parameter | Bank selec- WI_WFB_K 2 | Bank
BANK tion switch | Termina | Termina | Termina | Number
0-6 Invalid 0-6 |- Specified by
0 0 | ) the setting value.
1 1
2 Invalid 2 __§?_§§iﬁ_gg gy the switch.
3 3 %
4 4 ;
5 5
<] (i)
Wire ey OFF | OFF [OFF | 0
ON | OFF | OFF 1
OFF ON OFF 2
7.9 ON ON OFF 3
OFF | OFF | ON 4
ON | OFF | ON 5
OFF | ON ON 6
ON ON ON o A
Sefting value W 2 [Seleciable bank *“When'using BKO-2 i
SORTING |Termina | Termina | Termina range ‘terminal switched to output
OFF Input 0-6 ‘as Bank selection input, the |
2 Bt | Input 0.2.4.6 linput is regarded as "OFF " |
3.4 Output [ Input 0.4 IO - SO |
5~7 Output 0




Input/Output circuit ETeaching
m How to perform teaching

(1) Remote monitor (CVS-M1) (2) Teaching button of TMC

ﬁ Depress 3 sec. or more on Press the teaching button
NGO [ BKO fig SRR
the monitor display. on the main unit.

N1 | BK1 m

N2 | BK2 e

N3 Internal (3) External teaching
CLR circuit

IE] Turn ON the TCH terminal.*
* Executing once again cancels the request.

o
protection circuit

L=2] o N N

Pattern registeration by teaching

When only one object flows: PATENT PENDING

Teaching automatically completes some time after input stops changing. The time
from stopping changing to terminating (1) is called as "the time out.”" The duration of
time out is from teaching start up to the 2nd change of the sensor input, and it is
always longer than the TIMEOUT setting value (initial value: 2 sec.).

Internal (Example 1
v—%ﬁ Glreuit Teaching Teaching
start complete
A3 | \
Sensor input i | l | ] |
“Catcutated
Approx. 1V of residual current is generated. time-out (1)
[AN] = {Exarnp[e 2
v Internal .
Cvercurrent circuit 'W "9
protection
circuit %
o Sensor input ]
=1 .- ' W——N 4—v‘
(Internally connected with -1, -2, and -3.) Calculated The TIMEOUT value is applied in
time-out (1) case the value is shorter than the
TIMEOUT setting value,
When objects continuously flow:
- When objects flow continuously, teaching cannot complete by the time-out due to
321 g continuous input changing. In this case, teaching can complete with either of the following
= 11 conditions:
SE8080 I — (1) The time approx. 4 times as long as the TIMEOUT setting value has passed.
E e [] i (2) The sampled pattern counts are 255 or more.
(@] - For registration, find the widest pattern first, and register the wide pattems (of more than
= ] = 95% of the widest pattern) after three patterns (see the following figures).
88 1 (Example 3
| ] | ——ss—— I Teaching ‘eaching
- tart lete
L 1025 - a o W“P
T8 ~
I Sensor input
o ?'Appm:. 4 times as long as the TmECUT
g (Unit: mm) setting value (initial value 8 sec.)
[ 1 1 Sampled pattern [ LT LJ LTS |
—> 1 2 3 >
The widest The wide pattern
Specification patie ehterlhree
Registered pattern | | | |
Type TMC-N11 | TMC-P11 1 2 3
Supply voltage 12-24DCV + 10%
Current consumption Max. 80 mA /24 V DC
. Inputsignal No insulation source (NPN) No insulation sink (PNP) How to compare patterns
Sensar input 4
Teaching/Clear input 1 for each "Time weighing" is performed for comparing waveforms. The identical rate of narrow
Bank selection 3 (7 types with binary format) parts among regi d ones are reduced less than that of the wider parts.
Input ON voltage Min. 7.8 V
Input OFF current Max. 1.0 mA
Input current Typ. 7.1 mA /24 V DC Registered pattern | | | |
Input impedance, Input 3.3k ohm, 0 - Supply voltage (AIN excluded)
voltage range 200k ohm, 0 - 8.5 V (AIN voltage input) Sensor input waveform | ||
250 ohm, 0 - 26 mA (AIN current input) ¥ The width is reduced to one-third.

Input response time 5ps- 258 ms Identical rate I | o

Qutput signal No insulation NPN Na insulation PNP (example) Identical rate is scarcely reduced.
Open col llector

OKING output 1 for each Sensor input waveform *
Sorting output 3 (7 types with binary format) The width is reduced to one-third.
Used together with Bank selection input Identical rate 70
i peniclose capacity Max. 100 mA (example) Identical rate is greatly reduced
QOutput leakage current Max. 100 pA
Output residual voltage Max. 0.8V Max. 1.8V Perform teaching of the thin parts for strict comparison of thin parts. (Manually move
Output response time Max. 5 ys the object to make the wide parts timed-out during detection.)
Analog resolution 10 bit (1 bit = 6.45 mV / 25.8 pA)
Accuracy +02%o0f FS (F.S. =66V /264 mA)
Linearity +0.2%of F.S. Registered pattern | | |
Temperature coefficient + 80 ppm/'C
rating temperature 0-55°C Senscr input waveform | ||
Operating humidity 35 - 85 %/RH ¥ —The width is redu one-third,
Storage temperature -20-70°%C Identical rate 65
Storage humidity 25 - 95 %/RH (example) Identical rate is greatly reduced
Anti-vibration 10-55Hz Amplitude T6mm |
Anti-impact 5 G (10 times) 1* Detects 4 sensor input points as one pattern
Housing material ABS \* Counts as a pattern when a point of sensor inputs changes
Protection category IPOD i* Performs pattern comparison at the moment the last ON/OFF status registered in teaching

Weight Approx. 130 g 3 -and the sensor input is identical. 4




B Detail and operation of remote monitor display

TMC series allow operation only by the main unit. For easier operation, however,
connection of optional remote monitor (CVS-M1) is recommended to modify various

setting values and to check the w.

- (It can be
The description below is for the remote monitor display and its operation.

d during operation.)

(1) Sensor input waveform

From top to bottom, sensor input 0, 1, 2, and 3.
The right side is the new pattern.

Green: OK-judged pattern position

Red: NG-judged pattern position

(2) Time axis of waveform

Clearance between red points is the time displayed
on (15) and (16)

(3)R

\ N
{12) 1) ({1)] (%

(12) Analog input selection status
Displays the analog input
voltage/current selection switch status.
V: Voltage input I: Current input

{13) Analog input value

Displays the value after offset/span
conversion as 0 - 9959,

Displays FFFF when inputting overvoltage,

(14) Sensor input ON/OFF status
0-3: Turned ON

(Number in accordance with INO -
IN3)
. Turned OFF
X Masked
(15) Regist
time
Time axis that the registered pattern
waveform displays (the time between the
red marks).
{16) Sensor input waveform display time
Time axis that the sensor input waveform
displays (the time between the red marks).

d pattern m display

Parameter reference screen

d pattern

Displays the waveform teaching has been performed

(4) Input waveform display starting pattern count
In displaying the input waveform, starts from the last
pattems by specified counts. (0 - 255)

(5) Registered waveform display starting
pattern count

In displaying the registered waveform,
starts from the last patterns by specified
counts. (0 - 251)

{6) Sorted result
Displays the sorted bank number,
(0 - 6: Bank number, - Without)

{7) OK counter setting value
Displays the COUNTER setting value.
Displays A00 when the setting value is

{8) Concordance rate

Concordance rate when comparing the
patterns.

(0 - 100)

(9) Bank number
Displays the current bank number. (0 - 6)

(10} Actual OK counter value

Displays the actual OK counter value. (0 -
999)

(11) Concordance rate bar graph

Gray: Without object (less than NG LVL)
Red: NG (less than OK LVL)

Green: OK (OK LVL or more)

(17) Setting value
Displays the setting value of menu.

(18) Processing time
Time to detect the concordance rate with
the registered pattern.

(19) Menu

Yellow; Common to the all banks

Purple: The setting value switches according
to each bank

Blue: Locked

Monitor displa

screen
To the page 6.

Teaching

Parameter reference

To the page 4.

Locks all the
parameter to avoid
changing.

Cancels the lock of
all parameters.

ing analog a

Simultaneously 3 sec. or more

lue/expert setting value

Parameter reference screen Analog setting value

The expert setting value is displayed, too.
(It is hided when switched to the analog setting value.)

Operation of waveform display

—
Sensor input Sensor input
form width form position

Switches the
item selection to
madify the width
and the position
of waveform
display

=
Registered
position

Registered
i width f

Reducing the size of Shifting the sensor
sensor input input fi Ri g the size of i to the
waveform the past reg-stered waveform previcus pattern

Shifting the registered

Madifies the
width and the
position of
waveform
display (reduces
or shifts by +1}

Magnifying the size  Shifting the sensar Shifting the
O of sensor input input i te  Magnifying the size d
waveform the latest of registered 1o the latest pattern

Madifies the
widih and the
position of
waveform
display
(magnifies or
shifts by -1)

(T \Waiting OK

Waiting NG|

By displaying the
waveform at the
NGIOK-judged
moment, helps.
the analysis of
wrong detection

Saves the waveform
display with OK-
judgment

NG-judgment

Saves the waveform
display with NG-
judgment

of parameter reverence/selection scree

Parameter reference screen
Moves the setting value
to the previous item,
Moves the setting value
to the following item.

Monitor displa

\\

Cancels the sefting value to move
1o the parameter reference

[a@ Saves the setting value fo move to
be parameter reference screen,

Confirmation screen  Parameter selection screen

g.

Procedure wuhoul
button depressing
for long.

MUU&S up the
selhng value by

Mcwes down the
sehmg value by -

H|ghhgnted display in red

(In changing)

Cancels the setting
value to move 1o
the parameter
Confirmation screen reference screen.

A—%@)

Saves the setting
value to move to
ihe parameter

reference screen




4 Settings in yellow are common to all banks Parameter | Setting
ad Settings in purple switch to the individual bank value range Description
Letters in blue: Describes when to be se (Default)
Specifies the sensor input (IND to IN3) to switch the signal that is
Standard settings :Jal]nut::?gf’f;izl?esmr:!m::fe the analog input upper/lower limit
XXX Detects by ON/OFF input of IND to IN3.
Ssting XXX, [ON when s equsl o les than INO HIGH and when e ower i
; range A Description Analog input | O0XXX - |value is equal to or more than IND LOW in AIN analog input),
default i X1XX: Switches IN1 to the detection result of analog input (tums.
Specifies the bank number. oot (gﬁi) ON when is equal or less than IN1 HIGH and whe:glhepl‘owa;r limit
0 - 6: Switch to the bank number 0 to 6. value is equal to or more than IN1 LOW in AIN analog input).
Barik selection 0- 6-‘ BK0-2 or SWTCH: Specifies the bank number by the bank 01XX; Switches INO and IN1 to the detection result of analog input.
BKO—E. input terminal (BKO to 2) or the bank selection switch. 1 :
(BKO-27) |. Displayed as SWTCH when the bank selection switch is 0123 : Switches all to the analog input.
0106, and as BKO-2 when itis 7 to 9. Hysterisis 0.0% -6.3 |Specifies hysterisis of the analog upperfower limit values.
Selects the count value of OK counter. When OK counter Y The setting value is ratio to the full scale (6.6 VV / 26.4 mA),
reaches the setting value or more, OK output is tumed ON and (1.0%)
OK counter 1-1000 OK counter is cleared. If the OK counter is below the setting Input 0 upper Specifies the analog input upper limit value when switching the
setting value &) value, OK output is not turned ON. In NG judgment, however, Himit valiie 0-9999 |sensor input INO to analog input. INO is judged as ON when
m NG output is tuned ON. Even under Soring Function a (1000) |between the specified upper limit value and the lower limit
comman counter is used. (Output from either bank increases - value (INO LOW).
the count.) Input O lower | 5 ggqq |Specifies the analog input lower limit value when switching|
Selects the filter time to eliminate the chattering and noise of limit value () the sensor input INO to analog input.
Filter time to sensor input.
eliminate input 0 ps -25.6 |Selectable value: 0 ps, 12 ps, 25 ps, 50 ps, 100 ps, 200 ps, Input 1 upper | o gggq Specifies the analog input upper limit value when switching
noise m 400 ps, B0O ps, 1.6 m. 3.2 m, 6.4 m, 128 m, 25.6 m. imit val (2000) the sensor input IN1 to analog input.
(400 ps) |Extends the time within the range which does not deteriorate
the response when the sensor input (INO - IN3) are instable for Input 1 lower 0-9999 Specifies the analog input lower limit value when switching|
chattering limit valu (1000 |the sensor input IN1 to analog input
Initializes the setting values.
Initialization | NO, YES NO: No initialization |n?1.l! 2 upper 0-9999 Specifies the analog input upper limit value when switching
INITIAL (NO) YES: Enter this setting to initialize all settings. (The display limit valu: (3000) the sensor input IN2 to analog input.
disappears and restart after approximately a second.)
Input 2 lower | gggq |Specifies the analog input lower limit value when switching|
Selects ENABL/PRHBT of the sensor input (INO - 3), limit value (2000) the sensor input IN2 to analog input.
0123: All inputs are valid.
0123, [X123: INO becomes invalid. Input 3 upper | 5 gggqg [Specifies the analog input upper limit value when switching
input mask | Xx123- [0%23: IN1becomes invalid. imi (4000) [the sensor input IN3 to analog input.
OXXX XX232: INO and IN1 become invalid. Hereinafter, the part of X i i __ __
(0123) shows invalid input and the part of number shows valid input. Input 3 lower 0-9999 Specifies the analog input lower limit value when switching]
Prohibits the specified input to protect malfunction in case the limit val (3000) the sensor input IN3 to analog input.
sensor input signal used at the other bank has negative effect
Analog input -5000 - |Specifies the analog input offset value. Adds the specified
Selects the lower limit value to turn ON NG output. offs 5000 value to the input value (full scale 0 to 5000) before span
NG output 0-100 |Setthe value satisfying the following conditions: equal to or m (0) correction.
level (60) less than the identical rate at the defect object detection, and Analog input Specifies so that the analog input value becomes the
more than the identical rate at the irrelative parts detection. p::setp 0-999% |preset value when any input of INO to IN3 rises. (Specifies
Setting is necessary only when NG output is used. PRESET (2500) [INO to IN3 in PRESETIN.)
Selects the lower limit value to turn ON OK output. s
OK output 0-100 Set the intermediate value satisfying the following conditions: Specifies the input to start the analog input preset function.
level (80) below the concordance rate obtained at the conforming object Preset control OFF, MNormally select the sensor input switched to analog input in
detection, and equal to or more than the concordance rate input selection | INO - IN3 |ANALOGIN. Turns OFF when unused. The preset function is
obtained at the defect object PRESETIN (OFF) |cancelled by power on or by switching the bank.
Selects the output holding function and OFF delay time of
OKI/NG Bank outpul. Input span 0-9999 Specifies the i ) to be iplied after
Output HOLD, |HOLD: Holds the output when turned ON. CLR input tumns the multiplier (5000) |!n8 2o input oftet v, The multipled value s the sokuion of
holding, OFF CONT. |output OFF. If NG judgment occurs during OK output, the (SPAN MUL + SPAN DIV).
. 0.01m- |output switches to NG output. (The opposite pattern does not Input span 0 - 9999 Specifies the coefficient (denominator) to be multiplied
m 500s |occur) —% (5000) after deducting the analog input offset value.
(50.0 m) |CONT: Holds the output when turned ON, and switches to
updated judgment output when it exceeds NG LVLor OK LVL.
0.01 m - 5.00 s: Specifies OFF delay time. -
ON delay 0.00m - |0.00 m - 5.00 s: Specifies ON delay time.
w 5.00s |Setthe ON delay time to the same width as the object to avoid Parameter Setting
(0.00 m) [incorrect output when incorrect OK/NG output occurs while the range Description
object is passing. (Defaylt)
Compares the multiple bank p quentially, and outputs the Allowable object| 4 g5 | To specify the maximum speed allowable for correct detection,
bank number of the highest ce rate, The [ i speed (High- 84.33 select the value to multiply the setting pattern time by the unit
time becomes longer as the number of sorted banks increases. speed 3 of multiplier.
OFF: Sorting function is deactivated. (Compares the selected bank m (7.000}
pattern anly.} Specifies the rate to ignore the time deviation of pattern. When lower
2: Includes the next bank pattern and compares the two bank Tolerable 0.0% [than the specified rate against the average time, the time deviation is
patterns in total. For example, when "1"is set for bank ™1," the time deviation| - 49,69 [|gnored.
Sorting number | OFF, 2 - 7 | patterns of bank ".1" a_nd_ "2" are compared. For the number over (0.0 %) Set it higher when the sensor input ON/OH width of conforming
m (OFF) Isjan?k ';g u:e u;ﬂlnq;s:gnorad. . T— — products varies to a certain degree.
i setting "2," compares the successive banks. (When
“3" is selected, thrse banks i:etclal. and when "7,” seven banks in | Sefects The mode to compare the ONIOFF paierns
total) DIRCT: pa]culatas the coqoqrdanoe rate from the value wIII:\ the
*To use the sorting function, ensure Ih_at the banks have the same Matching DIRCT, |argest II"TF‘; ZZ?:;"DTf;;a;f:&g:ngsm:::ﬂt;ﬁ;sle
senlsur !npu: sl:{n;: (ONIOFF) :ll Ieachl!ng_looTplelmrlh To L:'s:u mode ABSNC, objects) i
analog input, set the upper and lower limit values such as CNVYR |gsNC: Averages the total of time and pattern deviation. Use to
HIGH, INO LOW to the same value at for all the banks. (CNVYR) |ignore te al'gmg evidion {For mmm:‘:ﬂ eAsaEa,
Teaching ENABL. ENABL: Teaching ON CNVYR: Same as DIRCT setting. Accepts the gradual change of
ON/OFF PRHBT: Teaching OFF (excluding extemnal teaching) object moving speed to allow the correct ion while the conveyor
lection (E:igl) [When :Ie\_.lit_aﬁorl lror_n |Ije registered pattern exists, specifies the rate
M Coincidence to reflect it in the coincidence.
influence on the | 0 % - 196 0 %: The concordance rafe is not lowered even when the ON/OFF
different % patterns are different ) )
(100 %) 100 %: When the ON/OFF patterns are different, the ncnn_cnd.em:e is
mT W Iwo% d by the same rate as when the pattern width rate is different in
- OPT FA co" LTD. Alowable object| | o |Low speed version of FSTMRGN setting. Enables fo specity
speed (Low- 34 ey the lowest speed for correct by the unit of
spead & divisor.
Ramco Innovations Minimum Specifies the minimum time out in teaching. Sampling time in
{300) 280-6933 0640640 taachm? time | 15.205s chhung the cyclic pattern takes 4 times as long as the sefting
oul value.
www.optex-ramco.com 7 2s)




