FM Series

Up-Down Measure Counter

DIN W72xH72mm Up-Down Measure Counter

(w] Features
e Parameter Setting

. Input/Output operation mode, Max. counting speed,
Decimal point position, OUT1/2 time (0.01 to 99.99sec),
Selectable voltage input (PNP) method or no-voltage input
(NPN) method, Selectable Multiply or Divide mode function.

e Memory protection for 10 years

(using non-voltage semiconductor)

e Power supply: 100-240VAC 50/60Hz

e Built-in Microprocessor

manual before using.

Please read “Safety considerations” in operation
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(w] Ordering Information

(7] 4] (w] — 1P}
Power supply 2

) _
Photoelectric
Sensors

(B)
Fiber
Optic
Sensors

©)
Door/Area
Sensors

(D)
Proximity
Sensors

(E)
Pressure
Sensors

(F)
Rotary
Encoders

(G)

Connectors/
Connector Cables/
Sensor Distribution
Boxes/Sockets

100-240VAC 50/60Hz o
perature
Controllers
Outout 1P 1-stage setting
Lipy 2P 2-stage setting g)SR .
[ Indicator Controllers
Functi
unction IM |Measure function |
)
Display digit 9999 (4-digit) Counters
6 999999 (6-digit)
. (K
Size [FM_ ]DIN W72xH72mm | Timers
g . o
(m] Specifications
Meters
1-stage setting FM4M-1P4 FM6M-1P4 .
Model 2-stage setting FM4M-2P4 FM6M-2P4 facho!
peed / Pulse
Indicator FM4M-14 FM6M-14 Meters
Display digit 4-digit 6-digit (N)
Displa
Character size (WxH) 6x10mm 4x8mm Unts
Power supply 100-240VAC~ 50/60Hz
(o)
Permissible voltage range 90 to 110% of rated voltage isze)n?or”
ontrollers
Power consumption e1-stage: max. 4.6VA e2-stage: max. 5.8VA eIndicator: max. 3.8VA
Max. counting speed of CP1/CP2 |Selectable 1cps/30cps/300cps/2kcps/Skeps -
Return time Max. 500ms Mode Power
Min. signal width RESET: approx. 20ms @
Selectable voltage input (PNP) method or no-voltage input (NPN) method Stepper Motors
Inbut method [Voltage input (PNP) method]-input impedance: max. 10.8kQ, [H]: 5-30VDC=, [L]: 0-2VDC & Controllers
P [No-voltage input (NPN) method]-short-circuit impedance: max. 470Q, short-circuit residual voltage: max. 1VDC, ®
open-circuit impedance: min. 100kQ Graphic/
Logi
One-shot output time 0.01 t0 99.99 sec Panels
Type e1-stage: Instantaneous SPDT (1c) ©
Contact P e2-stage: Instantaneous OUT1-SPST (1a), Instantaneous OUT2-SPST (1a) ;f:;ork
Control Capacity 250VAC~ 3A, 30VDC= 3A resistive load Devices
output Solid Type e1-stage: 1 NPN open collector ~ e2-stage: OUT1-1 NPN open collector, OUT2-1 NPN open collector
.
. NPN open collector output (So’ftware
state Capacity )
elLoad voltage: max. 30VDC= elLoad current: max. 100mA eResidual voltage: max 1VDC=
Relay Mechanical [Min. 5,000,000 operations
life cycle Electrical Min. 100,000 operations (250VAC 3A resistive load)

Insulation resistance

Over 100MQ (at 500VDC megger)

External power supply

Max. 12VDC= +10% 50mA

Memory retention

Approx. 10 years (non-volatile memory)

Dielectric strength

2,000VAC 50/60Hz for 1 min (between all terminals and case)

Noise immunity

1+2kV the square wave noise (pulse width 1us) by noise simulator
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FM Series

(m] Specifications

1-stage setting FM4M-1P4 FM6M-1P4
Model 2-stage setting FM4M-2P4 FM6M-2P4
Indicator FM4M-14 FM6M-14
Vibration Mechanical 0.75mm amplitude at frequency 10 to 55Hz (for 1 min) in each X, Y, Z direction for 1 hour
Malfunction 0.5mm amplitude at frequency 10 to 55Hz (for 1 min) in each X, Y, Z direction for 10 minutes
Shock Mechanical 300m/s’ (approx. 30G) in each X, Y, Z direction for 3 times
Malfunction 100m/s” (approx. 10G) in each X, Y, Z direction for 3 times
Environ- Ambient temp. -10 to 55°C, storage: -25 to 65°C
ment Ambient humi. 35 to 85%RH, storage: 35 to 85%RH
Protection structure P20 (front part, IEC standard)
Approval CE Nss
1-stage setting Approx. 245g (approx. 180g)
Weight™' 2-stage setting Approx. 2659 (approx. 200g)
Indicator Approx. 2259 (approx. 160g)

% 1: The weight includes packaging. The weight in parenthesis is for unit only.
X Environment resistance is rated at no freezing or condensation.

(m] Connections
® FMIM-2P4 ® FMIM-1P4

SOLID STATE OUT SOLID STATE OUT
30VDC 100mA 30VDC 100mA

12VDC ——
CP1 CP2 s5omA OVDC RESETOUT1 OUT2

® FM_IM-14

12vDC
CP1 CP2 s5omA OVDC RESET

CONTACT SOURCI CONTACT SOURCI SOURCE
250VAC 3A, 30VDC 3A  100-240VAC 250VAC 3A, 30VDC 3A  100-240VAC 100-240VAC
RESISTIVE LOAD 50/60Hz 5.8VA RESISTIVE LOAD 50/60Hz 4.6VA 50/60Hz 3.8VA
(@] Dimensions ,
(unit: mm)
14.3 75
072 | 18
1234 e
EIREE —] f
©
([BEEE] (I A
B|s|8E q —
—lll| 9
—J
O Bracket O Panel cut-out

— Min. 90

+0.7
0

(68

Min. 90

‘ 40.5
ﬁ L1111
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Up-Down Measure Counter

(@] Input Connections
© Voltage input (PNP)

e Solid-state input (standard sensor: PNP output type sensor)

Sensor

(PNP output)
XCP1, CP2, RESET

Brown

Counter Sensor

Counter

+12V

10.8kQ

(PNP open collector

output
input part put)

O No-voltage input (NPN)
e Solid-state input (standard sensor: NPN output type sensor)

Sensor

Brown
O O
5.4kQ
Black
O O

(NPN output)

Counter Sensor

Counter

+12V

Inner circuit

oV

Brown

5.4kQ

(NPN open collector

output)

XCP1, CP2, RESET input part

ov

+12V

Inner circuit

+12V

Inner circuit

e Contact input

) )
Photoelectric
Sensors

(B)
Fiber

Optic
Counter Sensors
©)
+12V Door/Area
| Sensors
Inner circuit ©
Proximity
10.8kQ Sensors
ov @
. . Pressure
X Counting speed Sensors
: Set as 1 or 30cps
(F)
Rotary
Encoders
(G)
Connectors/
. Connector Cables/
o Contact |nput Sensor Distribution
Boxes/Sockets

Counter

5.4kQ

ov

X Counting speed
: Set as 1 or 30cps K

Timers

+12V

Inner circuit

(H)
Temperature
Controllers

(1)
SSRs / Power
Controllers

)
Counters

(L)

Panel

(@] Input & Output Connections

©O When operation load by sensor power

=,

PR18-5DP

(power for
operating load)

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

CP1 CP212VDC |0VDC i

o Lo A
o SOURCE

e The sum of operating current capacity of load 1 and
sensor should not be over external power capacity

(50mA).

O When operating load by external power )

(power for
operating load)

e The capacity of load 1 should not be over transistor

Meters

(M)

Tacho /
Speed / Pulse
Meters

Display
Units

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

CP1 CP212VDC |0VDC i

NO_ NC
fcom
112|13|4|5|6]|7
o— Lo lA
o—{Load2 SOURCE

(+) Constant-voltage| | (0)

. P Sensor
Q] circuit Controllers

(P)
Switching
Mode Power
Supplies

(@

Stepper Motors
& Drivers

& Controllers

®
Graphic/
Logic
Panels

(S)

Field
Network
Devices

Y
Software

switching capacity (max. 30VDC, 100mA)

e Do not supply the reverse polarity power.

Xwhen using inductive load (relay, etc.), connector surge
absorber at both ends of the load 1
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FM Series

(] Parameter Setting

XHold the key for 3 sec to save the setting value and return to RUN mode after changing the setting value.
XIf there is no key input for 60 sec while setting the parameters, the new settings are ignored, and the unit returns
; to RUN mode with previous settings.

§3sec 3 sec X Press the [«], [A] keys to select or set the desired value. Press the key once after changing the setting value,

to save the setting value and move to the next parameter.
X The dotted line parameters may not appear depending on output specifications or other parameter settings.
Input operation mode X 1: Each parameter and corresponding setting value will flash alternately every 0.5 sec.

Fiash Setting range: Refer to [m] Input Operation Mode'.
ashes

alternately™"

Outputoperation mode

i L = i £ Setting range: Refer to ®] Output Operation Mode'.
t .1 XDoes notappear in indicator model.

Max. counting speed

Settingrange: {,30,300,2¢ (2,000),5¢ (5,000)

OUT2 output time

Setting range: @ ot 2 (oUk.t): 00.01 to 99.99 sec
e ol I:Hal d, 00.01to 99.99 sec
XIn case of F, n, 5 output operation mode, oUt 2 (oUt.t ) does not appear.
XIn case of 5 output operation mode for 2-stage setting, o/t | does not appear.
X1-stage setting model displays only aiit.E .

Decimal point position
4—>|Z| X¥In case of multiply mode of 6-digit model, decimal point is available up to 3rd digit.
Setting range: - -----/-----.-/------[--- ---
Input logic
PrF | Setting range: PnP (voltage input), nPn (no-voltage input)
Mode setting
n-d

A
\{ A
Multiply mode™® Divide mode™®
Decimal point position
for prescale Setti setting value
= etting range prp—
=~~~ | "Refertothe note (xc4). | 850 [+——>| 000 1]
XDisable to set it smaller than Setting range
Setting value for decimal point position [dF] setting. 11 to 9999
multiply mode
-Cr (1 | Setting range
nati : Refer to the note (3%4).
v X4
Memory backup . . ' Setting value
= Setting range De_mmal » Prgscale .d_emmal for multiply
dAEA :rELC (memory backup), point position |point position mode
CLr (resetcountvalue at powerfailure)  |[9F] [5CdP] [R5CL
---- ----/----/----/----]0.001 to 9999
Front RESET key Setting range - S Ty T 0.001 to 999.9
:on (available front RESET key), -- - ———fm-- 0.001 to 99.99
of F (unavailable front RESET key) R - 0.001 to 9.999

X2: Multiply mode [~ U L £ ]: Displayed by multiplying input signal and setting value.

Input signalxSetting value=Display value (input signal: 1, setting value: 4, it displays 4(1x4))
% 3: Divide mode [d! v ]: Displays 1 when input signals are input as the setting value.

Input signal/Setting value=Display value (input signal: 4, setting value: 4, it displays 1(4/4))
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Up-Down Measure Counter

[m] Measure Counter

Measure counter sets multiply or divide integer per 1 pulse input.

e Multi Mode e Divide Mode
It multiplies the inner SW3 setting value at a count input It displays as 1 when the count input signal is entered as
signal and displays it. preset value of inner SW3.

Input signal (N)
Divide Mode preset value

Input signal (N)xMulti Mode preset value=Indication value = Indication value

Nx4=4,812...(N=1,2,3..) ﬂ =123 (N=5, 10, 15 )
% Please be cautious the error can occur when down count

is executed during up count.

(m] Counting Operation for Indicator (FM[M-14)

e Input mode: Up e Input mode: Down
RESET _O m| RESET _[] i
+Max. display value +Max. display value
0 0

NN

-Max. display value

e Input mode: Up / Down-A, B, C e Input mode: Up / Down-D, E, F
RESET _O RESET _[7
+Max. display value +Max. display value

o/\ 0 A
\]\F

X- display is only for F, K, Q, S output operation mode and it cannot be set.

-Max. display value -Max. display value

(m] Factory Default

Parameter Default Parameter Default Parameter Default Parameter Default
! nA ud-A olkd 0050 510 PnP A5 1000
olk.n F obUk | Hold A-d AlLE dALA rEC
PS5 30 dP ---- S5CdFP - - rStb on

(m] Error Display and Output Operation

[Error Display [Error description  [Troubleshooting
ErrD [Setting value is 0. [Change the setting value anything but 0. |

XWhen error occurs, the output turns OFF.
XWhen 1st setting value is set as 0 (zero), OUT1 maintains OFF.

When 2nd setting value is smaller than 1st setting value, 1st setting value is ignored and only OUT2 output operates.
X Indicator model does not have error display function.
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FM Series

(@] Input Operation Mode %CP: Clock Pulse
Input mode Voltage input (PNP) method No-voltage input (PNP) method
crfi_AnA A f 60 et [TH T H ¥T LT i H]
Up/Down-A AL A o e e
command input ce2 Ml & @ T cr2 S
[Ud-A] N T B L3 - B L, 3
Count 0 M Count M
chr A A A aaa cP1 [T T HT [AE=R=!
Up/Down-B heoloo L ho L ! IR
individual input R A M nE N — S W 7 2 I
Ud-b o8 o 03 P B R AP |
[ I Count MI_ Count M
0 0
Up/Down.-C et _ D00 A0 O o [T LT U
- BBBB 1 1 [ BBBB ' ', [
; [Sags MNEEN N I I L
ir:;austed'fference cee ! MMM MO OO cre TN OO O L
T M L,13 T L3
Ud-C L, 2 2 ., 12 L, 2 2.0 . 12
[Wa-C] Count o M Count M
cr _ A A AOa aa e T OO U d4O
| | [ A Al | ! i i A A' i
[ . [ H T e .«
cp2 M} 4 L cr2 T o
.t | Nocountng | 1| © 1 ! | Nocounting | 1 |
! I i 1415 ! I | )
P 3 ‘ Count H
Up adding input Count 1 1 0
WPl No counting H
cp1 H cpt 1 ] No countin
A A A A
H i e
CPZLH"?"'*”'_W'TWS c LI
- o 1 = T = s
b 134 b L34
Count \’L;z—l_'_'_ Count l’Liz—‘li'_'_
e A A AR L 8 B T R 0 e g
Up/Down-D R e e DA AL
command input cp2 M+ 1 — L cp2 H — \ —
[id-d] nboto b Mindl o0 )
Count wm‘nw Count "=/ 12, 3 M pr—— 2 .5
0 0
cer A A A 1710 cpt T I [N |
Up/Down-D Ho [ oo H—l i : o :
individual input ECH . A 2R 2 B A R R R
Ud- LK R TR L S T AT RO
[bd-E] Count Wn‘nw Count %}&%
0 0
ct ! Q@ A0 On cht OO U O
Up/Down-F BEBB 11 1 po geRR | 0 ! ! L
gt e kSR SAnn w2 oo oooo
Nl R
ta=Fl M T 0| 022 0y Count LB 0] g 02— 2] o5
0 0
cil_ AN A AA T M T T R 8
oA Al [ A Al
b w I o e il
cr2 H_ 1 1 : . cre W Ty T
n " D [ Nocounting | . 1 ! |Nocounting | 1
n | b LSyl v
Count _|_‘—|"—3% Count M
Down 0 0
subtracting input N -
[dn] cp1 I — o Gounling, p——o— cpr H No counting
A A A A
e — > >+
CP2 E n l_l‘ [ ,_j 3 n CP2 'I—_i |_? |_? I .y — |_‘f [y
0wt Lo Dind! .
Count % Count %
0 0

XA: over min. signal width, B: over than 1/2 of min. signal width. If the signal is smaller than these width, it may cause counting error (+1).

.|
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m Output Operation Mode

Up-Down Measure Counter
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(A)
_._<_One—shot output of OUT2 Self-holding output [ - Self-holding output Sensors
(0.01 to 99.99 sec) One-shot output of OUT1
(0.01 to 99.99 sec) @

Output |Input mode Operation Pt e

mode |Up, Up/Down-A, B, C Down, Up/Down-D, E, F P
RESET- RESET :gco)orlArea

2nd seffing - - -} 2nd setting - After count-up, counting display value e

F Tstsetting - - -1- - - st setfing increases or decreases until reset signal ©)

[F1 0 0 N input is applied and self-holding output is Proximity
88% OUT T | maintained. Sensors
oun) o = = ®
RESET - - - RESET -} = = :;ensssour;e

2nd setfing - - = -7 o 2nd setfing - ! :

N tetseting e - I [ NG W After coqnt—up, counting dl.spla.y value_and

] 0 self-holding output are maintained until iary

" 88% ouT1 reset signal input is applied. Encoders
(oum s ©

RESET —— RESET - When count-up, counting display value is Sorsor Detimuton
2nd sefing = = reset and it counts simultaneously. Boxes/Sockets
fstseting =~~~ I T TR TN T | Self-holding output of OUT1 turns OFF (TH) .

] f * t 0 i t t after one-shot output time of OUT2. i et
OuT1 I — b — I — ouT1 i — i — i — One-shot output time of OUT1 is cometers
%LJJTTZ) - i m (%LLJJTTZ) ] m  |[regardless of OUT2 output. "

SSRs / Power
RESET ] RESET ] After count-up, counting display value is Controllers
ndsetting - - - 4 - - - - S Ind seting - - e reset after one-shot output time of OUT2

R Tt seting - - - i I Istseting - _N_N ________ and it counts simultaneously. o

] 0 . ! 0 NN N Self-holding output of QUT1 turns OFF Counters
OUT1 ouT1 [ B I after one-shot output time of OUT2.
ouT2 OUT2 " " . One-shot output time of OUT1 is ®
(OUT) (ouT) = = = regardless of OUT2 output. Timers

RESET 7 RESET_ i m After count-up, counting display value
and seting - - ong seting— i !ncregses or decreases until reset signal (L)

K 1stsetting - - - fstsefting- - - - - = F\ input is applied. eters

] 0 0 Self-holding output of OUT1 turns OFF
ouTH OUTH after one-shot output time of OUT2. ()

OUT2 oUT2 One-shot output time of OUT1 is e pulse
(OUT) (ouT) regardless of OUT2 output. Meters
After count-up, counting display value ™
RESET 1 RESET 1 is maintained while OUT2 output is ON. Binsigslay
AN SBtiNg = = b~ = =~ et o 2nd seting — Counting value is internally reset and it
p Tstseting - -+ - - 2~ -] 2T 1o - st seting counts simultaneously. ©
] 0 : L Lt 0 When OUT2 output is OFF, displays gz:?g”ers
[ [ counting value while OUT2 output is ON,
Syt - - 832 i o and it increases or decreases. Self-holding| "
(ouT) (ouT) output of OUT1 turns OFF after one-shot Switching
output time of OUT2. Yode Power
RESET I RESET After count-up, counting display value @
andseting 0 A 2ndseting increases or decreases during one-shot Stepper Motors

Q fstseting - -1 - - =T LT f - 1st setting time of OIUT2- & Controllers

[A] 0 } : } 0 Self-holding output of OUT1 turns OFF
ouT1 r— e oUT1 after one-shot output time of OUT2. & ohicr
ouT2 [ - ouT2 - - One-shot output time of OUT1 is Logic
©un) (ouT) regardless of OUT2 output.

RESET = RESET Down eUp, Up/Down-A, B, C input mode %ﬂo,k
andseting_+_____ 2nds§tting = = = : OUT1 output maintains ON when Devices
fstseting - - & - - st seting counting display value is larger or equal
0 ! 0 than 1st setting value. O ware
ouT1  —— = ouT1 : OUT2 output maintains ON when
ouT2 = = ouT2 counting display value is larger or equal
S o (0uT) than 2nd setting value.
[5] Up/Down-A, B, C Up/Down-D, E, F eDown, Up/Down-D, E, F input mode
RESET 3 RESET [ : OUT1 output maintains ON when
andseting - - 4 - - - 2nd seing —- counting display value is smaller or
Istseling - - 7 -~ st setting f\ ----------- equal than 1st setting value.
0 i 0 e : OUT2 output maintains ON when
ouT1 . ouT1 counting display value is smaller or
(OOLLJJTTZ) (%LLJJTrZ) equal than 2nd setting value.



FM Series

@] Proper Usage

e Follow instructions in ‘Proper Usage’. Otherwise, it may cause unexpected accidents.
e Use the product, 0.1 sec after supplying power.
e \When supplying or turning off the power, use a switch or etc. to avoid chattering.
e Install a power switch or circuit breaker in the easily accessible place for supplying or disconnecting the power.
e In case of contact input, set count speed to low speed mode (1cps or 30 cps) to operate.
If set to high speed mode (300cps, 2kcps, 5kcps), counting error occurs due to chattering.
e 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 and shielded wire at input
signal line.
Do not use near the equipment which generates strong magnetic force or high frequency noise.
e This product may be used in the following environments.
®Indoors (in the environment condition rated in ‘Specifications’)
@Altitude max. 2,000m
®Pollution degree 2
@Installation category I
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