Multi Pulse Meters

MP5S / MP5Y / MP5W Series

INSTRUCTION MANUAL

TCD230028AC Avtonics

Thank you for choosing our Autonics product.

Read and understand the instruction manual and manual thoroughly before
using the product.

For your safety, read and follow the below safety considerations before using.
For your safety, read and follow the considerations written in the instruction
manual, other manuals and Autonics website.

Keep this instruction manual in a place where you can find easily.

The specifications, dimensions, etc. are subject to change without notice for product
improvement. Some models may be discontinued without notice.

Follow Autonics website for the latest information.

Ordering Information

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

Sold Separately

+ [MP5W] Terminal protection cover: M6P / MOP-COVER

MP 5 @ - © ©

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.

O Size © Power supply

S:DINW 48 X H48 mm
Y:DINW 72 X H36 mm
W:DINW96 X H48 mm

2:24VAC~ 50 /60 Hz, 24 - 48 VDC=
4:100 - 240 VAC~ 50/ 60 Hz

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 unit in the place where flammable / explosive / corrosive gas,
high humidity, direct sunlight, radiant heat, vibration, impact, or salinity
may be present.

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 / measurement input and relay output, use
AWG 24 (0.20 mm?) to AWG 15 (1.65 mm?) cable and tighten the terminal
screw with a tightening torque of 0.98to 1.18 N m.

Use the wiring suitable for the load current capacity.
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.

03. Use 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 from
flowing into the unit.

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

© Output
Output Main (comparative value) output | Sub (display value) output
MP5S N Indicator -
N Indicator -
1 NPN open collector quintuple -
2 PNP open collector quintuple -
MP5Y 3 Indicator BCD Dynamic
4 Indicator PV transmission (current)
5 Indicator RS485 comm.
6 Relay triple (H, GO, L) -
N Indicator -
A Relay quintuple (HH, H, GO, L, LL)
1 Relay triple (H, GO, L) -
MP5W 2 NPN open collector quintuple BCD Dynamic
4 NPN open collector quintuple PV transmission (current)
5 PNP open collector quintuple PV transmission (current)
8 NPN open collector quintuple RS485 comm.
9 PNP open collector quintuple RS485 comm.
Dimensions

« Unit: mm, For the detailed drawings, follow the Autonics website.
« This dimensions shows the indicator. The connector (side length) is different according

to the output specification.

Cautions during Use

« Follow instructions in ‘Cautions during Use’.
Otherwise, it may cause unexpected accidents.
« Power supply should be insulated and limited voltage / current or Class 2, SELV power
supply device.
« Install a power switch or circuit breaker in the easily accessible place for supplying or
disconnecting the power.
« Use twisted pair wire for communication line.
« 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.
« This unit may be used in the following environments.
-Indoors (in the environment condition rated in ‘Specifications’)
- Altitude max. 2,000 m
- Pollution degree 2
- Installation category Il
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Manual

For proper use of the product, refer to the manuals and be sure to follow the safety
considerations in the manuals.
Download the manuals from the Autonics website.

Software

Download the installation file and the manuals from the Autonics website.

Bl DAQMaster

It is the comprehensive device management program for Autonics' products, providing
parameter setting, monitoring and data management.

Cautions during Wiring

+ Unit: mm, Use terminals of size specified below.

&

« Contact the manufacture for the socket and cable.

Model Specification Manufacture

MP5Y-[J1/2/ | Hirose connector HIF3BA-10PA-2.54DS
3/4/5 | Applied connector socket | HIF3BA-10D-2.54R

HIF3BA-20PA-2.54DS

Hirose Electric

Hirose connector

- Hi Electri
LIRS F;D/28/f9/ Applied connector socket | HIF3BA-20D-2.54R trose Hedric
I/ O cable (sold saparately) | CO20-HP[J-[] Autonics
Connections

« Indicator model supports only power / input terminals.
« Connector or terminal block support varies by model. Refer to the cautions during wiring.
+ HOLD / RESET terminal function is different depending on the operation mode.

(F1 to F12: HOLD, F13 to F16: RESET)
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« 3: BCD Dynamic output

BCD OUT (NPN OPEN COLLECTOR)
30VDC= 30 mA
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« 2: PNP open collector output
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« 4: PV transmission output
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« 5: RS485 communication output
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« 6: relay triple output
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« A: relay quintuple output
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S

S G S G
[10] [11] 2] [13] [sa] [s5]
HH H GO L LL  COM
« 1: relay triple output
CONTACT OUT:
250 VAC~ 3 A, 30 VDC== 3 ARESISTIVE LOAD
H GO L

! ! !
[10] [13] [12] [13] 18] 5]

« 2: NPN open collector + BCD Dynamic output
MAIN OUT

Sub power

(NPN OPEN COLLECTOR) 494 ypc=
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« POLsignal turns ON when the display value is a minus (-) value.

« 4: NPN open collector + PV transmission output
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(NPN OPEN COLLECTOR) Sub power
30VDC= 30 mA +24VDC=

W 30 mA Max. (;)
HH- GO LL
2] [4 [6

DE6E DL HEB DD
MH‘K}L‘K 0#\/ é)

co

DC4-20mA/DCO-20mA
(Load 500 Q Max.)

« 5: PNP open collector + PV transmission output
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« 8: NPN open collector + RS485 comm.

MAIN OUT Sub power
(NPN OPEN COLLECTOR) +24 VDC=
30VDC== 30 mA 30 mA Max. RS485
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Specifications
Series MP5S | MP5Y [ MP5W
Solid state input 1 < 50 kHz (pulse width: > 10 ps)
Input signal® Solid state input 2 ®: < 5 kHz (spulse width: = 100 ps)
Contact input: < 45 Hz (contact: 12 VDC= = 5 mA, (pulse width: > 11 ms)
Voltage input Input impedance: 3.9 kQ, [H]: 4.5 - 24 VDC=, [L]: 0 - 1 VDC=
Novolageinput | SO e 00 A oo < 100
Display method T-segment LED (zero blanking method)
Character size W4 X H8mm ‘ W7 X H14 mm
Prescale 0.0001 X 107 t0 9.9999 X 10°
Hysteresis 009999 »
Display cycle OFF®,0.05,0.5, 1, 2, 4, 8 sec (same as update output cycle)
Display range -19999 to 99999
Output Depending on models
Relay 250 VAC~ 3 A, 30 VDC= 3 A resistive load
NPN / PNP open collector | < 30 VDC= 30 mA
BCD Dynamic NPN open collector < 30 VDC= 30 mA (Dynamic COM cycle (T) = 40 ms)
PV transmission Resolution - 1/ 8,000 (DC 4 - 20 mA), 1/10,000 (DC 0 -20 mA)
(DC 4-20 mA, Load resistance: < 500 Q
DC 0-20 mA) Response time *: < 300 ms, Output accuracy (23 £5°C): + 0.3 %F.S.
RS485 communication Modbus RTU
Product components Product, instruction manual
Bracket Mounted [x2 [ x2
Unit sticker X1 [ x1 [ x2
Protection rating IP54 (front part, IEC standard)
Unit weigth (package) | ~ 132g(~191g) [ ~140g(~230¢g) [~210g(~33g)
Certification C€ 8 N A

01) Standard duty ratio 1:1
02) Operation mode F7, F8, F9, F10: < 1 kHz (pulse width: > 500 ps)

04) Only available operation mode F2, F16

)
)
03) The hysteresis setting range varies according to the decimal point setting position.
)
)

05) Based on the display cycle of 0.2 seconds.
Deviations may occur depending on the device environment and the display cycle of the product.
Response time: Time taken to proportional output to the rapidly changing input from 15 — 95 % or 95 — 15 %.

AC voltage

AC/DC voltage

Power supply

100 - 240 VAC~ 50/ 60 Hz |

24 VAC~ 50/ 60 Hz, 24 - 48 VDC=

Per

voltage range | 90 to 110 % of rated voltage

Power c ion Depending on Series / power supply

MP5S <T7.5VA AC:<6VA DC:<45W

MP5Y < 9VA AC:<T7VADC<62W

MP5SW < 15VA AC:<11VADC:=TW

External power supply | < 12VDC= =+ 10 % 80 mA

Sub power supply®”’ < 24VDC= 30 mA

Memory Number of inputs: 100,000 operations (non-volatile semiconductor memory type)
Mechanical: = 10,000,000 operations (switching frequency 180 operations / min)

Relay life cycle Electrical: = 100,000 operations (250 VAC~ 3 A, 30 VDC= 3 A resistive load)

(switching frequency 20 operations / min)

Insulation resi e > 100 MQ (500 VDC= megger)

Dielectric strength Between the charging part and the case: 3,000 VAC~ 60 Hz for 1 min

Noise il ity -2 kV the square wave noise (pulse width: 1ys) by the noise simulator

Vibration 0.75 mm double amplitude at frequency of 10 to 55 Hz in each X, Y, Z

direction for 1 hour

Vibration (malfunction)

for 10 min

0.5 mm double amplitude at frequency of 10 to 55 Hz in each X, Y, Z direction

Shock

300m / s* (= 306G) in each X, Y, Z direction for 3 times

Shock (malfunction)

100m / s* (= 30G) in each X, Y, Z direction for 3 times

Mode Setting
[MODE] —  Parameter 0 group [MODE]
[MODE] 2 sec —  Parameter group ®  [MODE] 3 sec

01) Press[A],[W]keyor [MODE] key for 1.5 sec after entering parameter: select parameter groups.

B Parameter 2 group

Parameter Setting

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

« The parameter and setting value are cross-displayed on the display part.

« Ifany 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],[W] key: Changes setting values.

B Parameter 0 group

A 5 Display
Parameter Display | Default | Setting range condition
P21 Databank | PEAAE ¢ | MPSW model] -
Decimal PL-1Input
oint operation
pp2 PoInt dot | 800008 | 00000,0000.0,000.00, 00.000,0.0000 mode:
position of Flo2
display value Fto16
P2-3  Timeunit® EUnt ESEL | TSEC, TMIN
999.99:999.99 s
) 9999.9:9999.9 s
P-4 mffs”dgi £SEC| 99999 9950.9:99m 599 PLLInbut
: 9.59.59:9h59m 595 ooeration
99999: 99999 perat
mode:
999.99:999.99 m F3to6
Time range 9999.9:9999.9 m
P2-5 (unit: mir%) oy EAln| 99999 99.59.9:99h59.9m
| 9.59.59:999 h 59 m
99999: 99999 m
HH P1-4 Output
P2-6  comparative PSEHH| 93999 mode:
value except F
pp7 Heompartve | g, | 93999 , -
value [Comparative value output model]
i linked with parameter 0 group parameters
P28 Lcomparative | 5 <t | ooooo P group p: .
value L
LL comparative PL-4 Output
P2g oomP PSELL| 00000 mode:
except F
InputA P1-1Input
P210 prescale P5CAH| 60000 | 0.0001to9.9999 operation
mantissa (x) mode:
Input A Flto2,
P21l prescale PSCAY| 10 O1]10-9(10°)to 1009 (10° F4,
exponent (y) F7to 16
Input B
P2-12  prescale PSCbH| 60000 0.0001t09.9999 P1-1Input
mantissa (x) operation
Input B mode:
P2-13  prescale PSCRY| 10 01| 10-9(10%t01009(10° Frto10
exponent (y)
P1-1Input
operation
P2-14 Displaycycle | di SPE 0.05 | OFF™0r0.05,0.5,1,2, 4,8 sec mode:
Flto2,
F7to 10, F16
Input B P1-1Input
P215 settingvalue | [obnb| 99999 | 1t0 99999 operation
(INB) mode: F16

01) To enter P2-4 time range (unit: sec) and P2-5 time range (unit: min) setting, press [A] key at P2-3 time unit.
02) Only available operation mode F2, F16

B Parameter 3 group

Ambient temperature

-10 to 50 °C, storage: -20 to 60 °C (no freezing or condensation)

Ambient humidity

35 to 85 %RH, storage: 35 to 85 %RH (no freezing or condensation)

01) Only for MPSW

Operation mode

Measurement range

Measurement accuracy (23 * 5 °C)

F1 | Frequency/revolutions / speed
quency/ /sp 0.0005Hzto50kHz | F.S. = 0.05% rdg + 1 digit
F2 | Passing speed
F3 | Cycle
F4 | Passingtime 0.0Ltomax.ofeach | re 400105 dg + 1digit
F5 | Timeinterval time range R -
F6 | Time differential
F7 | Absolute ratio
F8 | Error ratio L
- 0.0005Hzto 50 kHz | F.S. £ 0.05 % rdg & 1digit
F9 | Density
F10 | Error
F11 | Length measurement 1
F12 | Interval 01099999
F13 | Accumulation
F14 | Addition / subtraction-individual input
F15 | Addition / subtraction-phase -19999 to 99999
diff input
ifference inpu
F16 | Length measurement 2 01099999

Communication Interface

H RS485
Comm. protocol Modbus RTU (16-bit CRC)
Application dard Compliance with EIA RS485
Max. connection 31-unit (address: 1 to 127)
Comm. synchronous method Asynchronous

Comm. method

2-wire half duplex

Comm. distance

<800 m

Comm. speed

2,400/ 4,800 / 9,600 (default) / 19,200 / 38,400 bps

Comm. response time

5 to 99 ms (default: 20 ms)

Start bit 1-bit (fixed)

Data bit 8-bit (fixed)

Parity bit None (default), Even, Odd
Stop bit 1-bit, 2-bit (default)

. . Display
Parameter Display | Default | Setting range e Ttion
HH [Comparative value output model *’] P1-4 Output
PO-1 colmparatlve PSEHH| 33393 | Operation mode |Setting range mode‘éF
vaue F1, F2, FT, F9, F11, excep
01099999
H comparative F12,F13,F16
PO2 PSE.H| 99399 00lto -
value F3,F4, F5, F6 : :
time setting range
. Lcomparative o F8,F10,F14,F15  |-19999 to 99999 7
P03 value FSeL) 00000 Varies according to P1-1 Input operation
mode and P2-2 Decimal point positionof L
" display value P1-4 Output
PO-4 LL comparative PSELL| 00D0O0D|« Same parameters at parameter 2 group | mode:
value .
are linked. except F
Max.
PO-5 monitoring | HPEE| 99993 Pl-1Input
value operation
- « Reset (PV): [d] key for over 2 sec mode:
Min. except F13,
P0-6  monitoring LPEF| 49993 F16
value
Comparative value output model
Parameter 5 =
Quintuple Triple
) HH comparative value | O -
H comparative value
L comparative value O
LL comparative value -
B Parameter 1 group
. q Display
Parameter Display | Default | Setting range condition
Input
P1-1 operation nodE F 1| FltoF16 -
mode
pro IMputA n-A| nPaHF . i -
sensor type "7 | NPN.H.F - NPN non-contactinputl
NPN.M.F : NPN non-contact input2 —
NPN.L.F:NPN contact input PL-linput
Input B PNP.H.F : PNP non-contact inputl operation
P13 censortype | | 77b| nPnHF | PNPMF: PNP non-contact input2 mode:
PNP.L.F : PNP contact input F2,F6to 14,
F16 "
P1-1Input
[Comparative value output model] operation
STARD: S (Standard) mode:
OUT-H: H (High) except F13
P1-4 Outputmode| olt-t| StArd| OUT-L:L(Low) &
OUT-B:: B (Block) *P1-1Input
OUT-l: I (One-shot) operation
OUT-F : F (Deflection) * mode:
except F16
[Comparative value output model] P1-1Input
= Output nnn | 0000to 9999 operation
P15 hysteresis H4S| 0o081|, Varies according to P2-2 Decimal point | mode:
position of display value F1,F7to 10
P1-1Input
Dela [Compoarative value output model] %poedrzyon
P1-6 y GUArd| FdEFY| FDEFY:LL, L comparative output limit * N
monitoring . N A w) Flto12
START: Start compensation timer *
P1-4 Output
mode: S, B, F
Start . P1-6 Delay
P1-7  compensation | SEAr.E 0o [Comparative value output model] monitoring:
. 0.0t099.9 sec
timer START
P1-1Input
o InputAauto- " operation
P18 erotime AutaR| 33333 mode: F1, F4,
F7to 10
0.1t09999.9 sec (or 1 .
P1-1Input
o InputBauto- " operation
PLO  otime AUtob| 99999 mode:
F7to 10
P1-1Input
pr1p Memory AEAa|  oFF | OFF,ON operation
retention mode:
F13to 16

q 5 Display
Parameter Display | Default | Setting range condition
[PV transmission (current) output model]
min. value to max. value (FS-H = FS-L +1)
Max. PV - -
P31 transmission | F5-H| 33333 Operation mode |Settingrange -
output value F1,F2,F7,F9,F11,
F12, F13,F16 01099999
F3,F4,F5,F6 0010
time setting range
Min. PV F8, F10, F14,F15 |-19999 to 99999
P3-2  transmission F5-L| 00000 - "y - -
outputvalue « Varies according to Pl-l Inp_ut opefa}\on
mode and P2-2 Decimal point position of
display value
current - _ [PV transmission (current) output model]
P33 output ARY =20 400,020 mA )
Comm. . | [RS485 communication output model]
P34 address fddr 01 01099 )
- Comm. [RS485 communication output model] R
P35 peed BPS| 3BOT) 5400,4800, 9600, 19200, 38400 bps
Comm. parity [RS485 communication output model]
P36 it Pred] nonk | \ONE, EVEN,ODD )
p3.7 E_omm. stop SLp 2 [RS485 communication output model] R
it 1,2
[RS485 communication output model]
Comm. speed | Setting range
2400 bps 16t0 99 ms
Comm. b %
P3-8 response rSYk = 4800 bps 8t099ms -
waiting time 9600, 19200,
38400 bps 5t099 ms
« Setting range varies according to P3-5
Comm. speed
. - ) [RS485 communication output model]
P39 Comm.write | Lont| diSA ENA: enable, DISA: disable N
OFF: Unlock
LOC.0: Lock All
P3-10 Lock tol oF F| LOC.1:Lock parameter1/2/3 -
LOC.2: Lock parameter2 /3
LOC.3: Lock parameter 3
PyIL PAMAMEIET | 5G| EnA| ENA enable, DISA disable -

01) Incase of P1-1 Input operation mode F15, input B sensor type is not displayed and IN-B setting is same as IN-A.

02) [A] key: Entering compensation time setting

Output Mode

Output mode is available to set. (Indicator does not support output mode.)

[ON:mmmmmm  OFF:______

H: hysteresis |

B S (Standard) output mode

+ Comparative value setting condition:

individual output operation regardless of

size or order of set comparative values

HHoutput:  Display value = Comparative value HH
Houtput:  Displayvalue = Comparative value H
L output: Display value < Comparative value L
LLoutput:  Displayvalue =< Comparative value LL
GOoutput:  NoHH, H, L, LL output
)
4
S HH
gw[ !
€3
88 L=}
HH |— H
£| Gof—  —
e} I —
L i :

M L (Low) output mode

« Comparative value setting condition:

individual output operation regardless of

size or order of set comparative values

HHoutput: Display value < Comparative value HH
Houtput:  Displayvalue < Comparative value H
L output: Display value < Comparative value L
LLoutput:  Displayvalue < Comparative value LL
GOoutput:  NoHH, H, L, LL output
v
=
2 Hu
gw[ L
sl
o > . L L
HH ; _ Hy
45/ H‘—[H'\
£=2 BN s .
S| LLIEEH
oL s

M | (One-shot) output mode

« Comparative value setting condition:

individual output operation regardless of

size or order of set comparative values
+ One-shot output time: 0.3 sec (fixed)
» No GO output.
+ No hysteresis.

HHoutput: Display value =
Houtput:

Loutput:

Comparative value HH > Display value =
Comparative value H

Comparative value H > Display value =
Comparative value L

LLoutput: Comparative value L > Display value =

Comparative

value

Output

[

Comparative value LL
HH

Comparative value HH

H

L

LL ' 0.3s
HH

0.3s

0.3s

0.3s

H H (High) output mode

« Comparative value setting condition:
individual output operation regardless of
size or order of set comparative values

HHoutput: Display value = Comparative value HH
Houtput:  Displayvalue = Comparative value H
Loutput:  Displayvalue = Comparative value L
LLoutput:  Display value = Comparative value LL
GO output:  No HH, H, L, LL output
2
g HH
I H
£3 h
o8 | .-
HH— o
Sl0H - P —
3 P
I e ——
S| LLLHT
GO [l

H B (Block) output mode

« Comparative value setting condition:
LL<L<H<HH

HH output: Display value = Comparative value HH
Houtput:  Comparative value HH > Display value >
Comparative value H
Comparative value LL < Display value <
Comparative value L
LLoutput: Displayvalue < Comparative value LL
GO output: No HH, H, L, LL output

o

HH
[ H
L
LL
HH
H
GO S
L
LL 'H't‘
M F (Deflection) output mode

« Transmits outputs when the saved
setting value exceeds H deviation or L
deviation.

« Comparative value setting
: Based on the set value, setthe H / L

deviation in the P0-2, P2-7H
comparative value and P0-3, P2-8 L
comparative value parameters.

(The set deviation value is saved during
Power OFF until it is re-set.)

« Comparative value setting range
:0.0001 to 99999
The setting range is different according
to the P2-2 Decimal point position of
display value setting.

E.g.) In case of P2-2 Decimal point
position of display value = 0000.0,
setting range =0.1t0 9999.9

« Saving setting value: [MODE] + [A]

« Checking setting value: [A]

« No HH, GO, LL output.

« The deviation can be set to “0” but the
actual operation will be the same as “1”.

Loutput:

Comparative

value

Output

Save SV
(Max.)H deviation
o ~
(Min.) L deviation[77 \\//
Power 1 : - - |
Save SV|} | P
L deviation|:_01); ! T
output : L
H deviation 02): :
output :l—k

01)When P1-6 Delay monitoring = F.DEFY is set, there is
no output.

02)The graph is assuming that there is a saved setting
value prior to the setting value save point. The actual
output position may be different.
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