TCD230040AB Autonics Safety Considerations

« Observe all ‘Safety Considerations’ for safe and proper operation to avoid hazards.
« A\ symbol indicates caution due to special circumstances in which hazards may occur.

A Warning Failure to follow instructions may result in serious injury or death.

01. Fail-safe device must be installed when using the unit with machinery that
may cause serious injury or substantial economic loss. (e.g. nuclear power
control, medical equipment, ships, vehicles, railways, aircraft, combustion
apparatus, safety equipment, crime / disaster prevention devices, etc.)
Failure to follow this instruction may result in personal injury, economic loss or fire.

02. Do not use the unitin the place where flammable / explosive / corrosive gas,

S~ humidity, direct sunlight, radiant heat, vibration, impact, or salinity may be
Digital Measure Counters

Failure to follow this instruction may result in explosion or fire.
03. Install on a device panel to use.
Failure to follow this instruction may result in fire or electric shock.
04. Do not connect, repair, or inspect the unit while connected to a power
source.
Failure to follow this instruction may result in fire or electric shock.
05. Check ‘Connections’ before wiring.
Failure to follow this instruction may result in fire.
06. Do not disassemble or modify the unit.
Failure to follow this instruction may result in fire or electric shock.

A Caution Failure to follow instructions may result in injury or product damage.

01. When connecting the power [ sensor input and relay output, use AWG 20
(0.50 mm?) cable or over, and tighten the terminal screw with a tightening
torque of 0.74 to 0.90 N m.

Failure to follow this instruction may result in fire or malfunction due to contact
failure.

02. Use the unit within the rated specifications.

Failure to follow this instruction may result in fire or product damage.
. Use a dry cloth to clean the unit, and do not use water or organic solvent.
Failure to follow this instruction may result in fire or electric shock.

04. Keep the product away from metal chip, dust, and wire residue which flow
into the unit.

Failure to follow this instruction may result in fire or product damage.
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Cautions during Use

« Follow instructions in ‘Cautions during Use’
Otherwise, it may cause unexpected accidents.
« Use the product, 0.1 sec after supplying power.
R « When supplying or turning off the power, use a switch or etc. to avoid chattering.
F M Se rles « Install a power switch or circuit breaker in the easily accessible place for supplying or
disconnecting the power.
« When the counter is operating, in case of contact input, set count speed to low speed
P RO D U CT MAN UAL mode (1 cps or 30 cps) to operate. If set to high speed mode (300, 2 k, 5 keps) counting
error occurs due to chattering.
Keep away from high voltage lines or power lines to prevent inductive noise. In case
installing power line and input signal line closely, use line filter or varistor at power line

For your safety, read and follow the considerations written in the instruction and shielded wire atinput signal line. ) )
manual, other manuals and Autonics website. Do not use ngarthe equipment which generates strong magnetic force or high
L . ) ) ) ) frequency noise.
The specifications, dimensions, etc. are subject to change without notice for product This unit may be used in the following environments.
improvement. Some models may be discontinued without notice. - Indoors (in the environment condition rated in ‘Specifications’)
- Altitude max. 2,000 m
- Pollution degree 2
- Installation category Il

Features

+ Measure counting: multiply-mode / divide-mode
« Operation modes: count-up, count-down, count-up / down
« Counting speeds: 1 cps /30 cps /300 cps /2 keps / 5 keps

« Parameter configuration settings:
input / output operation mode, max. counting speed, decimal point location,
OUT1/0UT2 output time (0.01 to 99.99 sec), no-voltage (NPN) / voltage (PNP) input
selection, multiply-mode / divide-mode selection

+ 10 year memory protection (using non-volatile semiconductor)
« Power supply: 100 - 240 VAC~ 50 / 60 Hz
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Ordering Information

This is only for reference, the actual product does not support all combinations.
For selecting the specified model, follow the Autonics webstie.

M 0 © - © 0O

O Display digits © Output

4: 4-digit 1P: 1-stage setting

6: 6-digit 2P: 2-stage setting
I: Indicator

@ Function O Power supply

M: Measure function

4:100-240 VAC

Product Components

« Product (+ bracket)

« Instruction manual

Sold Separately

« Terminal protection cover: RMA-COVER

Dimensions

« Unit: mm, For the detailed drawings, follow the Autonics website.
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Specifications

Model FM4M-[14 FM6M-[14
Display digits 4-digit 6-digit
Character size W6 X H10 mm W4 X H8mm
Max. counting speed 1/30/300/2k/5kcps
Returntime =< 500 ms
Min. signal width RESET: = 20 ms

Voltage input (PNP) - input impedance: < 10.8kQ,

[H]: 5-30VDC=, [L]:0-2VDC=
Input logic No-voltage input (NPN) - short-circuitimpedance: < 470 Q,
short-circuit residual voltage: < 1VDC=
open-circuitimpedance: = 100 kQ

One-shotoutputtime | 0.01t099.99s
Contact controloutput | Relay
Type (1-stage) Instantaneous SPDT (1c) X 1
Type (2-stage) Instantaneous SPST (1a) X 2
Capacity 250 VAC~ 3 A, 30 VDC= 3 Aresistive load
Solid-state control output | NPN open collector
Type (1-stage) X 1
Type (2-stage) X2
Capacity < 30VDC==, 100 mA, residual voltage: < 1VDC=

1-stage setting: =~ 180 g (= 245 g)
Unit weight (packaged) | 2-stage setting: =~ 200 g (=~ 265 g)

Indicator: = 160 g (=~ 225 g)
Certification CEEs N HA
Power supply 100 - 240 VAC~ 50/ 60 Hz

Permissible voltage
range

90 to 110 % of rated voltage

Power consumption

Dependent on the output

1-stage setting <46VA

2-stage setting <58VA

Indicator <38VA

External supply power | < 12VDC= * 10% 50 mA

Memory retention ~ 10 years (non-volatile semiconductor memory type)
Insulation resistance =100 MQ (500 VDC= megger)

Dielectric strength Between the charging part and the case

:3,000 VAC~ 50/ 60 Hz for 1 min

Noise immunity

=+ 2 kV square wave noise (pulse width: 1 us) by the noise simulator

0.75 mm double amplitude at frequency of 10 to 55 Hzin each X, Y, Z

=90 i
pibton direction for 1 hour
= Vibration (malfunction) g.ifengt:w;g?ourbllg ;Tn%lééude atfrequency of 10to 55 Hzineach X, Y, Z
% Shock 300 m/s’ (= 30 G) in each X, Y, Z direction for 3 times
& Shock (malfunction) | 100 m/s (= 10 G) in each X, Y, Z direction for 3 times
Al ) Mechanical: > 5,000,000 operations
Relay life cycle Electrical: > 100,000 operations (250 VAC~ 3 A resistive load)
Ambienttemperature | -10to 55 °C, storage: -25 to 65 °C (no freezing or condensation)
Ambient humidity 35 to 85 %RH, storage: 35 to 85 %RH (no freezing or condensation)
Protection rating 1P20 (front part, IEC standard)
Connections
B 2-stage setting model B 1-stage setting model Error
SOLID SOLID
STATE OUT STATE OUT + When error occurs, the output turns OFF.
30VDC= 12VDC= 30VDC= + When 1-stage setting value =0, OUT1 turns OFF.

12VDC= 100 A
m
50 mA RESET

CONTACT

250VAC~3A,  SOURCE
30VDC=3A 100 - 240 VAC~
RESISTIVE LOAD  50/60Hz5.8 VA

M Indicator model

12VDC=
50 mA RESET

SOURCE A
100 -240 VAC~
50/60Hz3.8VA

50 mA RESET 100 mA

CONTACT

250 VAC~ 3 A, SOURCE
30VDC=3A 100 - 240 VAC~
RESISTIVE LOAD 50/60 Hz 4.6 VA

When 2-stage setting value < 1-stage setting value, OUT1 is ignored and only OUT2

operates.

+ Indicator model does not have error display function.

Display | Description

Troubleshooting

Errd Setting value =0

Change the setting value anything but 0.




Mode Setting

[MODE] 3 sec

Parameter
group

[MODE] 3 sec

_)

Parameter Setting

+ Some parameters are activated / deactivated depending on the model or setting of
other parameters. Refer to the description of each parameter.

« Parameter name and setting value are cross-displayed on the display part.

« If any key is not entered for 60 sec in each parameter, it returns to RUN mode.

« [MODE] key: Saves current setting value and moves to the next parameter.

[] key: Checks fixed value / Changes setting digits.
[A] key: Changes setting values.

Input Connections

« Input: CP1, CP2, RESET

« Counting speed in the contact input: 1 or 30 cps setting.

M No-voltage (NPN) input
« Solid-state input

Sensor Sensor
(NPN output) Counter (NPN open collector output) Counter
Brown T2V Brown 12V
54kQ 54kQ
Black Internal circuit Internal circuit
— ofinput part of input part
Blue
—> ov [%

« Contact input
Counter

+12V
54kQ

Internal circuit
ofinput part

ov

H Voltage (PNP) input
« Solid-state input

Sensor

(PNP output) Counter

Sensor
(PNP open collector output) Counter

+12V

Internal circuit
of input part
10.8kQ

ov

+12V

Internal circuit
of input part

10.8kQ
ov

« Contact input
Counter

+12V

Internal circuit
of input part
10.8kQ

oV

Parameter Display | Defaults | Setting range E;ﬂ:iliat%lon
UD-A: command input,
UD-B: individual input,
Input UD-C: phase c_ﬂfference input,
1-1  operation I nnA td-A Bgéogg%urﬁéﬂgf;’put -
mode UD-E: individual input,
UD-F: phase difference input,
DN: count down input
Output .
12 operation | otk F | lsage/ 2-tage seting model]
mode ’ 3= Ty Ty Ty
Max. counting| R
1-3 speed CPS 30 | 30,300, 2K, 5K, 1 cps
1-2 Output
00sg [2-stage setting model] operation
= 00.01 to 99.99 sec mode: C,
ouT2 ) RK,PQ
1-4 %Jtputt\me olt? 12 Output
, [2-stage setting model] operation
Hotd | mode: F,
N, S
1-2 Output
OuT1 - :
) . , [2-stage setting model] operation
15 gytput time | olft ! Hotd Hold, 00.01 to 99.99 sec mode:
except S
Decimal T E47d\g\7t m?de{]
16 int dp D= -
postion® | * [ (digtmodel
1-7  Input logic 5! G PnP | PNP,NPN -
1-8 Modesetting| n-d AULE IB/I‘LVJ.LL:inueH:E{Oydn;ode, -
’ « Display value
1-9 mglé\éaly allE |- =inputsignal X setting value for
multiply mode
Decimal _ . __ | ladigitmodell
110 Point cdp S T 1-8 Mode
position fgr S [6-digit model] setting:
prescale : - e e MULT
) [4-digit model]
Setting value
111 formultiply | ASCL | 1000 ?60[?;? nfngl]
mode 0.001 to 999999
« Display value
1-12 Divide mode | d!u |- =inputsignal / setting value for
multiply mode 1-8 Mode
4-digit model tting:
Setting value 008! Eto‘gg)‘g)grgo el SD?Vmg
1-13 for divide dSu [6-digit model]
mode 00000 1 | 5500509
REC: Memorizes counting value at the
moment of power off.
1-14 tgfg;%rgn dAER rEC (memory retention) -
CLR: Resets counting value when
power is off.
115 Eg;”t[RESET] FSEb an | ON: Use, OFF: Not used -

01) In case of 1-stage setting model, 1-5 OUT1 output time is not displayed, 1-4 OUT2 output time is displayed as OUTT.
02) Decimal point position for prescale and setting value for multiply mode are variable according to decimal point position.

[4-digit model]

Decimal point position| pecimal point position for prescale

Setting value for multiply mode

0.001 ~ 9999

0.001 ~999.9

0.001 ~99.99

0.001 ~9.999

[6-digit model]

Decimal point position | pecimal point position for prescale

Setting value for multiply mode

0.001 ~ 999999

0.001 ~ 99999.9

0.001 ~ 9999.99

0.001 ~ 999.999

Output Operation Mode

For the detailed timing chart for operation output mode, refer to the manual.

Input/ Output Connections

B When operation load by
sensor power

Sensor

Loadl
CP2 ||0VDC=

8 |9 [10[11]12[13[14

CP1 12VDC= ﬁ

N.O. N.C.
4]
1/2[3]4|5]6[7
Load2

SOURCE

(o] (o]
Power for operating load

The sum of operating current capacity of
load1 and sensor should not be over external
power capacity (50 mA).

B When operating load by
external power

Constant - voltage
circuit

‘ -Loadl
CP1CP2  0VDC=

8|9 [10[11]12[13]14
12VDC=

SOURCE

o o
Power for operating load

The capacity of load1 should not be over
transistor switching capacity (< 30 VDC= 100
mA)

Do not supply the reverse polarity power.
When using inductive load (relay, etc.),
connector surge absorber at both ends of the
loadl.



Sold Separately: Terminal Protection Cover

H Output operation mode
« Output type

+ Unit:mm OUTI’ One-shot output
RMA-COVER: DIN W72 X H72 Retained (hold) output OUT2’ One-shot output  Retained (hold) output
| | |
4 70 ‘ 10 i il
] w ~ g Mod Output operation description in input operation mode
ode
Up, Up / Down-A, B, C Down, Up / Down-D, E, F
2 RESET ml ml RESET Q—M
© 2-stage setting- 1 - - - I 2-stage setting —~; - - - ‘
1- stagesettlng [ZSE gy e 1-stage setting - - - -t r -1 -
1 | 1 | 0 1 > 1 1 »
Y L F T oUTl__ wH o
; - out2(0UT)___ H H ouT2(ouT) 0o @@ 05
m After count-up, counting display value increases or decreases until RESET input is applied
and retained (hold) output is maintained.
RESETOL 1~
A 2-stage setting-+ - - -4 - - - -
Counter Operation Lstagesetin - ! ‘ ‘
. « CP: Clock Pul N ouT1 M ouT1
H Input operation mode ock Pulse oUT2 (OUT) a o oUT2 (OUT) o o
Mod Counting chart After count-up, counting display value and retained (hold) output are maintained until
ode A ' )
Voltage input (PNP) No-voltage input (NPN) RESETinputis applied.
H RESET RESETQ—
crAAA . A[ A0 el OO T T 2-stage setting - - - o~~~ -5~ -
UD-A Lo lFt e o LB B 1-stage setting - - -
:command CPZ[i L [ L CPZ[‘ [ I T g (g) ;
N [ HR o [ P [ [
input Drapdien 12l :1‘2‘3 2‘1‘2‘3 c ouT1 ounm
Counting 0 AP L | counting 0 e Bl W B ouT2 (OUT) R oUT2 (OUT) HE
M 1 M When count-up, counting display value is RESET and it counts simultaneously.
a0 ana L HHI Hi i ;
= T o I OUT1 retained (hold) output turns OFF after OUT2 One-shot output time.
u-B 2 pAn c2 H T g « One-shot output time of OUT1 is independent of OUT2 output.
rindividual input g o113 Lo g PEE g
Counting 0 Counting 0 2-stage setting- + -7 -m-- | 2-stagesetting-—-- "<~ R RC
CPIE n H" H" ﬂ n n n CPlr ‘ : ‘ 1-stage settlngf , 1-stage settlng *****
ub-C g Lo 4B oo o 0UT1 R P
:phase , cp2 [ 0 [ cpzrm R OUT2 (0UT) TR 0UT2 (OUT) T
difference input P8 Py L2 303! P
Counting 0 M Counting 0 .Ll_'w After count-up, counting display valueis reset after one-shot output time of OUT2
and it counts simultaneously.
e MO AR AR CPlr HHEE ad H OUTl retained (hold) output turns OFF after OUT2 One-shot output time.
I el o ol WL ,,A,* AL + One-shot output time of OUT1 is independent of OUT2 output.
el L/ P2 T T T
"1 |Nocounting| T T "1 ) |Nocounting| 1
| :2‘ 3 ‘4‘5 ! 12\ oconng‘45
uP Counting 0 = L Counting 0 L
scountupinput H No countiny ‘ ‘ K OUTIM OUTIM
cPL W cPLy Aocountiy 0OUT2 (0UT) W W ouT2 (OUT) . W
A
cpaH Y s H_—ru T_H‘ o After count-up, counting display value increases or decreases until RESET input is applied.
L 145 L T 145 OUT1 retained (hold) output turns OFF after OUT2 One-shot output time.
l ! 2 "_i—‘3 ty 2 341 « One-shot output time of OUT1 is independent of OUT2 output.
Counting 0 Counting 0 | RESET El RESET =
cif O A A cpfl UUUAUUAUU 2-stage setting - - - -
upD o *F‘:A LB R - 1-stage setting - - -
H - L | He—
:command CP2° S AL I A OUTcl) o OUTg T
i . Ao o otedl! o nll oo i oind oo _ ] 1 e B e
nput C°”"""g TR 3 22y, 5 C°u"ti"g_‘_‘"—'2iﬁ‘r@’_‘"—2t"_-3 o 0UT2 (0UT) - 0OUT2 (OUT) - m
H " After count-up, counting display value is maintained while OUT2 output is ON, and
Stakakal aaa CP1 YT Tl [AEEE internally RESET and it counts simultaneously.
UD-E cp2fl | I aEalal 1 CPZEW When OUT2 output is OFF, displays counting value while OUT2 outputis ON, and it
“individual input TR R N il ! increases or decreases. )
COU"""E_‘—i"_'Z‘w_g,iﬂi—ﬁ“f_z‘n_.:; Counting _‘—!"_2‘_3{2|—!"_2‘n_3 OUT1 retained (hold) output turns OFF after OUT2 One-shot output time.
0 0 « One-shot output time of OUT1 is independent of OUT2 output.
e OOG AQ OO e O KRR TR RESETOL— RESETO——
UDF 4;?!3% oo Co 4#5% Lo L 2-stage setting - 2-stage settlng\ TN
:phase sz["—‘:’—‘:ﬂ\ Anlininlin CPZ['U;U;U; ‘u uu mp lstagesettmg -stagesettmg x‘*\:\”
difference input L N © R LT T n1l ol ouT1 lIl — ouT1 ]
12! .2, ' 2) .n-2 n-2
C°”""“§_‘_‘"—iﬂr"—’_‘"—z|n_-3 Counting w Q oUT2 (0UT) - = ouT2 (0UT) i ™
H H After count-up, counting display value increases or decreases during One-shot output time
ey f1OHF10 F1 P P HTE R ofOUT.
H 1 il e 3 cp2H 3 F e *'—t‘ ; OUT1 retained (hold) output turns OFF after OUT2 One-shot output time.
cp2’ ":n-1: 3 Nocauting 3 ; Loy i *mf ! } + One-shot output time of OUT1 is independent of OUT2 output.
i in-2, n3 o Counti n-2 n-3 [
Counting n-4, 5 | tounting n-4, 5 " T N
DN 0 0 Output operation description in input operation mode
:count down Mode
o i H - Up Down
input cP1 f e cP1 N counting
H A. AL A, A RESET =] |
P OQANRrnn CPZH\.H_H_H_H_M_M_t 2-stage setting-+--- A1 r--_<}r-
[ n2 R LI n2 1-stage settin ”*‘f A
Counting _l_‘——‘ﬂguﬁ Counting ‘"'3‘n-4‘n,5 S ouUTl___ M ouTl__ ™
0 0 0UT2 (OUT) = = OUT2 (OUT) [ o
01) Ashould be over min. signal width, Bis over 1 /2 of min. signal width. If the signal is smaller than these widths, OUT1/2 maintains ON when counting OUT1 /2 maintains ON when counting
it may cause counting error (% 1). displayvalue =1 / 2-stage settingvalue. | displayvalue < 1/ 2-stage setting value.
- Output operation description in input operation mode
ode
Up /Down-A, B, C Up /Down-D, E, F
RESETQ RESETOL—
2-stage settlng Lo - c-- 2-stage setting
1-stage setting- r 1-stage setting
0 . . 1 0 v
s OUT1 1 I ouTi__ = v
[ [

0UT2 (OUT) H H

0UT2 (0UT) = i

OUT1/2 maintains ON when counting

OUT1/2 maintains ON when counting

display value = 1 / 2-stage setting value.

displayvalue < 1/ 2-stage setting value.




B Counting operation (for indicator model)

Input operation mode = Up

Input operation mode = Down

RESET

. +Max. .
display value

RESET
+Max. __i:
display value

0

| -Max. ___
display value

Input operation mode = Up / Down-A, B, C

Input operation mode = Up / Down-D, E, F

RESET l'l H

) +Max.
display value

S

) -Max.
display value

RESET
| +Max. __: ‘
display value

0

-Max.
display value

« (-) displayis only for F, K, Q, S output operation mode and it cannot be set.

Segment Table

The segments displayed on the product indicate the following meanings. It may differ

depending on the product.

7 segment 11 segment 12 segment 16 segment
a (o |/ | oo |1 |l o (o |1 |l ajo |I |l
1 |d |J 11 d|J 11 d | PR EEE
g |2 |F |K g |2 |k |K 2|2 K |K 2|2 |k |K
3 |3 |t |L 3 |3 |L |L 3 |3 |L |L 3 |3 |t |L
4 04 |a MY 4 MM Y4 M MY 4 MM
S |5 |n [N 5|5 |N N 5|5 |N|N 5|5 |N|N
B |6 |o |O 6 |6 |a |O 6 |6 o |0 & |6 |80
117 |P |P 7|7 |P |P 117 [P |P 7|7 |P [P
g8 |8 |9 |Q B8 |8 |Q B8 8|8 |Q 88 |8|Q
9 |9 |r |R 919 |R |R 89 |9 |F |R 9|9 |F R
A |A |5 |S A|A |5 |S A JA|S5|S A |A |5 ]S
b |B |E |T b |B [E|T b |[B|E [T 3 |B [T |T
C |C |u |U C|cjuju [C|Cju|ju [ |C|u |U
d |[D |u |V d |D (¥ |V d |D|¥ |V I |D |V |V
E |E |Y |W E |E |[W |W E |E |W |W E|E [N |W
F |F |& |[X F |F |x |X F [F |%x |X F|F X
L |G |49 |Y O |G |4 |Y 6 |G |4 |Y 6 |G |v |Y
H |H |2 |Z HI|H|Z |Z H|H|I |Z H|H]|Z |Z

18, Bansong-ro 513Beon-gil, Haeundae-gu, Busan, Republic of Korea, 48002
www.autonics.com | +82-2-2048-1577 | sales@autonics.com

Avtonics



	Features
	Cautions during Use
	Safety Considerations﻿
	Ordering Information
	Product Components
	Sold Separately
	Dimensions
	Connections
	Specifications
	Error
	Mode Setting
	Parameter Setting
	Output Operation Mode
	Input Connections
	Input / Output Connections
	Sold Separately: Terminal Protection Cover
	Counter Operation
	Segment Table

