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Foreword

Thank you for purchasing 59A series
RPM Indicator. This manual describes the basic
functions and operation methods of 59A.Please
read through this user's manual carefully before
using the product.

Notice

The contents of this manual are subject to
change without notice as a result of continuing
improvements to the instrument's performance
and functions.

Every effort has been made to ensure
accuracy in the preparation of this manual.
Should any errors or omissions come to your
attention, however, please inform MASIBUS
Sales office or sales representative.

Under no circumstances may the contents
of this manual, in part or in whole, be transcribed
or copied without our permission.

Trademarks

Our product names or brand names
mentioned in this manual are the trademarks or
registered trademarks of Masibus Automation and
Instrumentation (P) Ltd. (herein after referred to
as MASIBUS).

Adobe, Acrobat, and Postscript are either
registered trademarks or trademarks of Adobe
Systems Incorporated.

All other product names mentioned in this

user's manual are trademarks or registered
trademarks of their respective companies

Safety Precaution

The following symbols are used in the
product and user's manuals to indicate safety
precautions

“Handle With Care” (This symbol is
attached to the part(s) of the product to indicate
that the user's manual should be referred to in
order to protect the operator and the instrument
from harm.)

L

"= Protective grounding terminal.

Functional grounding terminal (Do not
use this terminal as a protective grounding
terminal.)

Alternating Current.

Y

Direct Current.

In order to protect the system
controlled by this product and the product itself,
and to ensure safe operation, observe the safety
precautions described in this user's manual. Use
of the instrument in a manner not prescribed
herein may compromise the product's functions
and the protection features inherent in the device.
We assume no liability for safety, or
responsibility for the product's quality,
performance or functionality should users fail to
observe these instructions when operating the
product.

Be sure to use the spare parts approved
by MASIBUS when replacing parts or
consumables.

This product is not designed or

manufactured to be used in critical applicatiorat th
directly affect or threaten human lives. Such
applications include nuclear power equipment,
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devices wusing radioactivity, railway facilities,
aviation equipment, air navigation facilities,

aviation facilities, and medical equipment. If so
used, it is the user’s responsibility to includethie
system additional equipment and devices that
ensure personnel safety

Modification of the product is strictly prohibited.

WARNING

Power Supply

Ensure that the instrument’s supply voltage
matches the voltage of the power supply before
turning ON the power.

Do Not Use in an Explosive Atmosphere

Do not operate the instrument in locations
with combustible or explosive gases or steam.
Operation in such environments constitutes an
extreme safety hazard. Use of the instrument in
environments with high concentrations of corrosive
gas (HS, Sox, etc.) for extended periods of time
may cause a failure.

Do Not Remove Internal Unit

The internal unit should not be removed by
anyone other than MASIBUS's service personnel.

External Connection

Ensure that protective grounding is
connected before connecting the instrument to the
device under measurement or to an external control
circuit.
Damage to the Protective Construction

Operation of the instrument in a manmar

specified in this user's manual may damage its
protective construction.

Warning and Disclaimer

MASIBUS makes no warranties regarding
the product except those stated in the WARRANTY
that is provided separately.

The product is provided on an "aghiaSis.
MASIBUS assumes no liability to any person or
entity for any loss or damage, direct or indirect,
arising from the use of the product or from any
unpredictable defect of the product.

Handling Precautions for the Main Unit

The instrument comprises many plastic
components. To clean it, wipe it with a soft, dry
cloth. Do not use organic solvents such as benzene
or thinner for cleaning, as discoloration or
deformation may result.

Keep electrically charged objects away
from the signal terminals. Not doing so may cause
the instrument to fail.

Do not apply volatile chemicals to the
display area, operation keys, etc. Do not leave the
instrument in contact with rubber or PVC products
for extended periods. Doing so may result in falur

If the equipment emits smoke or abndrma
smells or makes unusual noises, turn OFF the
instrument’s power switch immediately and unplug
the device. In such an event, contact your sales
representative.

Checking the Contents of the Package

Unpack the box and check the contents
before using the product. If the product is diffdre
from that which you have ordered, if any parts or
accessories are missing, or if the product apgears
be damaged, contact your sales representative.

Model and Suffix code

The 59A main unit has a nameplate affix
to the top of the terminals. Check the model and
suffix codes inscribed on the nameplate to confirm
that the product received is that which was ordered

Model Retransmission o/p
409 - RPM X

1 |4-20mA

2 | 0-20mA

3 |1-5VvDC

4 |0-5VDC
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|5 [o-10vDC |

Table 1

Accessories

The product is provided with the foliogy
accessories according to the model and suffix codes
(see the table below). Check that none of them are
missing or damaged.

No | Item Part Qty | Remarks
name number
Table 2

Symbols Used in This Manual

A\

RPM Indicator Overview:

This symbol is used on the instrument. |
indicates the possibility of injury to the user or
damage to the instrument, and signifies that tlee us
must refer to the user's manual for special
instructions. The same symbol is used in the user’s
manual on pages that the user needs to refer to,
together with the term “WARNING” or

“CAUTION.”
WARNING

Calls attention to actions or condiidhat
could cause serious or fatal injury to the used an
indicates precautions that should be taken to
prevent such occurrences.

Model 409-RPM is a powerful micro-controller bag®dM (revolutions per minute) indicator,
designed to accept frequency input and featuregptagrammable set points with individual relays.
Model 409-RPM accepts frequency input from proxysse, and delivers high accurate readings,
typically £0.015% RPM facilitates plant operatoruge in any application. Model 409-RPM is easy to
operate and configuration is user friendly. The RIRiicator has an internal power supply that can

provide +24V dc to the Proxy sensor.
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Technical details

1. Display

PV: Red LED 5-digit, character size 0.56”.
LED for status indication (Alarm and Tx/Rx)
Operation keys Menu, Enter, Up, Down.

2. Input
Input Frequency: 0 — 166.666 Hertz Max.
Range:0-10000
Input Type : Proximity sensor-transducer/
photoelectric sensors/ limit
switches/rotary encoder
Number of channel: 1
Pulse per rotation: 1 to 60 (user set)
Max pulse input : RPM x Slots(pulse/rotation)
<=600,000
Input signal level: 0-24V DC, min on pulse
width 100 uSec

Input High  : >1 Volt

Input Low :<0.2 Volt
Accuracy :£0.015% RPM
Resolution :1 RPM

3. Alarm

Relays :2

Function : Alarm/Trip

Logic : Normal / Failsafe

Contacts: C, NO

Rating : 2 A@230VAC/30VDC

Response time <l1sec

Delay: 0-9999 sec

Alarm AL1 - Momentary Alarm
Condition — high/low/vliow
Lamp — on/flash/latch
Relay — on/off

Alarm AL2 - Momentary Alarm
Condition — high/high/low
Lamp — on/flash/latch
Relay — on/off

4. Re transmission output

DC Current: 0to 20 mA DC, 4 to 20 mA
@600Q Max.

DC Voltage: 0to 10 V DC, 0 to 5V DC, 1 to
5V DC @2 KQ Min.

Accuracy : +0.25% of full Span (one at a time
factory settable).

5. Supply voltage85 to 265V AC, 50/60Hz.
18to 36 V DC.
(one at a time factoeytable).

6. Power Consumption <L0VA

7. Insulation resistanceBetween Power

supply terminal and ground terminal, 500V DC
50 MQ.

Isolation (Withstanding voltage)

Between primary terminals and secondary
terminals: At least 1500VAC for 1 minute
Between secondary terminals At least 500
VAC for 1 minute

Note : primary terminals indicate power
terminals and relay output terminals.
Secondary terminals indicate 1/O terminals and
Communication Port

8. Environment

Ambient: 0 to 55 °C.

Humidity: 20 to 95% RH (Non-condensing).
9. Case

Material: ABS Plastc.

Color: Black.

10. Mounting method Panel mounting.
11. Dimension

96(W) X 48(H) X 112(D) mm.

Panel Cutout 92(W) X 45(H) mm.
12. Weight 260grams (Approx.)

13. Communication

Communication Interface | Based on EIA RS-485.

Communication method | Half-duplex communication
start stop
synchronous.

Communication Speed 4800/9600/19200/38400bps

selectable by key.

Parity None.

Communication Protocol | Modbus RTU.

magibuy
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Max.32 unit per host
COmEEL 15. Isolation specification:

Connectable number of
unit

Retransmission output terminal - Isolated from

Communication error | CRC check . . . L
S - other input/output terminal and internal circuit
Relay contact output terminal/RS-485
Table 4. communication terminal/Power supply

14. Transmitter Power Supply
24V DC 10% @26mA (x10 %
accuracy)

Basic Operation

1. Overview of Display Switching and Operation keys
1.1. Keyboard and Operation

There are four keys for operation of the instrureeRor understanding the operation first of allensthnd the
functionality of keys as shown in Fig.1.

(2]

MENU ENT UpP DOWN
Fig.1.
MENU key :It is used to come out from the main or sub menu.
ENTER key .1t is used to select the desired parameter irouarbperating mode. After setting

the data to proper value, by increment or decrerkent it is used to enter the value of the selected
parameter in memory.

UP key :It is used to increment the parameter for selactidalue of parameter can be
incremented by pressing this key. If the key isspegl continuously for more than 10 counts chamgerate
of increment will be made faster. This facilityt@sallow faster data change for higher values.

DOWN key : It is used to decrement the parameter for selectalue of parameter can be
decremented by pressing this key. If the key isgrd continuously for more than 10 counts charge, t
rate of decrement will be made faster. This faciktto allow faster data change for higher values.

1.2. Password

Display indicates PASS’ on display by pressing key (UP & DOWN keys sinami¢ously).
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MEHU EMT (AN [wTTIT o]

Fig.2.
This is User settable password. It caraby value between 1 to 9999. This password etentered
each time user needs to change any parameter/\ddee.can set his own password as per his choiegdil
excess of the previous stored data in the instrtimen

When user presses UP & DOWN keys simultaneouslghasvn in Fig. 2. Display showsPASS’; press
ENTER key and entered the previously stored vafygmssword using UP, DOWN keys. The functioninghef
keys is as follow.

DOWN key . Is used to decrement the value. Value can be ahecried up to minimum value 0.
UP key :Is used to increment the value. Value can be inerged up to maximum value 9999.
ENTER key - Is used to store the set value as password.

MENU key . Is used to come out from the menu.

If password entered is of correct value it willplasy “CHANG’, else it will display’FAI L”. If user doesn’'t want

to change the previously stored value of passwoedsp“MENU" key it will take the user in to main me
Display will show Zer 0” in the main menu. To change the values of preshiostored password press ENTER
key when display showsCHANG'. Display will show “0”. User can increment thelua of digit using UP key
and decrement the digit using DOWN key. Once ustthe value and presses the ENTER key displays stop
blinking indicates that value of password has bekanged and display shows mess@yé”now, again
pressing MENU key user will be in the main menusplay shows Zer 0” that is very first menu message in
main menu.

1.3. Operation in main menu

Zero Zero adjustment retrN Retransmission
‘ ‘ output

Sp aN Span ALARM Alarm control
‘ adjustment ‘

SL ot S Number of slots CO mu N Communication

Fig. 3.
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As shown in above Fig.3 by pressing UP ikeyncremental (from messag&ér 0”) display message will
be as indicated by arrow. The last message wifldmruN’ and even after user presses UP key, message will
not change. Similarly from messagéomuN’ by pressing DOWN key in incremental display megsavill be
reversed from ComuN’ to “Zer 0”. The last message will beZér 0” and even after user presses DOWN key,
message will not change. To enter in to the subrfremu main menu press ENTER key.

1.4. Zero & Span setting

This setting is used to specify minimum and
maximum range of factory default value of zero is 0
and span value is 10000.

When display shows zero”/ “sPAN’ press
ENTER key to change value. Display will show
value of zero/span, user can change the value using
UP/DOWN keys. To store the value in memory
press ENTER key, display will stop flashing. To
come out from the submenu press MENU key,
display will be againZer 0"/ “sPAN".

Note: User cannot enter zero value greater than
span or span value less than zero.

1.5. Slots setting

This setting is used to the number of slots per
revolution.

When display showsSLot S” press ENTER key to
change value. Display will show value from 1 to 60,
user can change the value using UP/DOWN keys.
To store the value in memory press ENTER key,
display will stop flashing. To come out from the
submenu press MENU key, display will be again
“SLot S". User can enter maximum 60 slots.

1.6. Retransmission

Press ENTER key to enter in to the submenu of
retransmission when display showBETRN'.The
submenus of RETRN' are as shown in following
Fig.4.

Eet = Retransmission voltage
Retmi Retransmission current
r Cal Retrasmission
- Calibration

Fig.4

1.6.1. Retransmission voltage

Press ENTER key to enter in to the submenu of
retransmission voltage when display shows
“r et v”.The submenus ofr‘et v” are as shown in
following Fig.5.

0- 10V | odlov
v
0- 5v 0-5v
v
1- 5v 1-5v
Fig.5

When display showsretv” and user presses
ENTER key display can be either @d-*10v”,” O-

5v”, or “1-5v” depending up on previously
selected logic.

As shown in above Fig.8 by pressing UP key in
incremental (from message0-‘10v”) display
message will be as indicated by arrow. The last
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message will bel- 5v” and even after user presses
UP key, message will not change.

Similarly from message 1-5v” by pressing
DOWN key in incremental display message will be
reversed from 1-5v” to “0-10v”. The last
message will be 0-10v” and even after user
presses DOWN key, message will not change. To
store the value in memory press ENTER Kkey,
display will stop flashing. To come out from the
submenu press MENU key, display will be again
‘retv”.

1.6.2. Retransmission Current

The submenus of r'et mMA” are as shown in

following Fig.6.
0- 20 0-20
v
4- 20 4-20
Fig.6.

When display showsr‘et ma” and user presses
ENTER key display can be either 00-20" or
“4- 20" depending up on previously selected
logic.If display shows 0- 20" then by pressing UP
key display changes tat+20” and even after
user presses UP key last display will ke 20"
Similarly, if display shows 4-20" then by
pressing DOWN key display changes t@- 20"
1.7. Alarm

and even after user presses DOWN key last display
will be “0- 20". For selection of specific logic i.e.
“0- 20" or “4- 20" press ENTER key, display will
stop flashing which indicates that the logic hasrbe
selected. To come out from submenus i@.20”

or “4-20" press MENU key display will be
“retma”.

1.6.3. Retransmission calibration

Press ENTER key to enter in to the submenu of
retransmission calibration when display shows *“
CAL”. The submenus ofr* CAL” are as shown in
following Fig.7.

rtn S Retransmission span
rtn Z Retransmission zero

Fig.7
When display showsrtN S/ “rtN Z" press
ENTER key to change value. Display will show
value, user can change the value using UP/DOWN
keys. To come out from the submenu press MENU
key, display will be againrt n S/“rtn Z".

Note: This is common for calibration of both
voltage and current output.

Press ENTER key to enter in to the submenu of al@inen display showsALARM'. The submenus of

“ALARM are as shown in following Fig.8.
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ATYPE /_I*'yaggﬁ SETP1 Setpoint 1
v v
SELCT Select SETP2 Setpoint 2
v v
LATCh Latch ridly Relay delay
v v
hyst Hysteresis CTRLY Control relay
‘ Sensor
SENSR
I
Fig.8

1.7.1. Alarm type
The submenus of ATYPE" are as shown in
following Fig.9.

hh High-High logic

L

hi High-Low logic

v

| | Low-Low logic

Fig.9

When display shows ATYPE” and user presses
ENTER key display can be either dft{”,” hl ", or

“I'l " depending up on previously selected logic.

As shown in above Fig.12 by pressing UP key in
incremental (from messagéli”) display message
will be as indicated by arrow. The last messagé wil
be “LL” and even after user presses UP key,
message will not change. Similarly from message
“LL" by pressing DOWN key in incremental
display message will be reversed froml" to
“hh”. The last message will bdnh” and even after

user presses DOWN key, message will not change.

To store the value in memory press ENTER key,
display will stop flashing. To come out from the
submenu press MENU key, display will be again
“ATYPE”".

1.7.2. Select
The submenus of SELCT” are as shown in
following Fig.10.

AL1 Alarm 1
v
AL2 Alarm 2
Fig.10

As shown in Fig.10 by pressing UP key in
incremental (from messag@l:1”) display message
will be as indicated by arrow. The last messagé wil
be “AL2” and even after user presses UP key,
message will not change. Similarly from message
“AL2" by pressing DOWN key in incremental
display message will be reversed froML2" to
“AL1". The last message will beAL1” and even
after user presses DOWN key, message will not

magihbiy
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change. To come out from the submenu press
MENU key, display will be againSELCT".

Submenus of AL1” and “AL2” are as under. This

is used to select the operation of individual relay

ALARV Alarm logic
v
TRI P Trip logic
Fig.11

When display shows eitherAL1” or “AL2” and
user presses ENTER key display message will be
either "ALARM or “TRI P’ depending up on
previously selected logic.

If display shows ALARM then by pressing UP key
display changes toTRI P and even after user
presses UP key last display will berTRl P".
Similarly, if display shows TRI P’ then by
pressing DOWN key display changes #L_ARM

and even after user presses DOWN key last display
will be “ALARM'. For selection of specific logic i.e.
“ALARM or “TRI P" press ENTER key ,display
will stop flashing indicates that logic has been
selected. To come out from submenus A ARM

or “TRI P” press MENU key display will beAL1"

or “AL2", depending up on alarm type selected.

1.7.3. Latch
The submenus of Lat Ch”
following Fig12.

are as shown in

YES Yes
v
NO No
Fig.12

This indicates that whether alarm is with latch
(“yes”) or without latch logic (No"). When
display shows EATCh” and user presses ENTER
key display message will be eithere's” or “No”
depending up on previously selected logic.

If display shows yes” then by pressing UP key
display changes to\Nb” and even after user presses
UP key last display will be No”. Similarly, if
display shows No” then by pressing DOWN key
display changes to YES’ and even after user
presses DOWN key last display will b¥ES”. For
selection of specific logic i.e.YES" or “No” press
ENTER key ,display will stop flashing indicates
that logic has been selected. To come out from
submenus i.e. YES” or “No” press MENU key
display will be ‘| at Ch”. alarm type selected.

1.7.4. Hysteresis

Hysteresis value is common for both alarms. When
display shows Hyst” press ENTER key to
enter/alter the value of hysteresis.Display wilhwh
previously entered value of hysteresis .Use UP key
to increase the value and DOWN key to decrease
the value of hysteresis. Value of hysteresis cap va
from O(Min)-255(Max),press ENTER key to store
the value in memory. Display will stop flashing
when user presses ENTER key indicates that value
has been stored in memory.

Press MENU key to come out from the submenu of
hysteresis, display will behy/ st .

1.7.5. Set point 1/ Set point 2

When display showss®t p1” or “set p2” press
ENTER key to enter/alter the value of set point.
Display will show previously entered value of set
point .Use UP key to increase the value and DOWN
key to decrease the value of set point. Press ENTER
key to store the value in memory. Display will stop
flashing when user presses ENTER key indicates
that value has been stored in memory.

Press MENU key to come out from the submenu of
set point 1/set point2, display will b&sét p1” or
“set p2” depending up on selected set point .
Maximum value of set points may be 10000 and
minimum value of set points may be 0.

Note: Value of set point 1 will be always less than
or equal to set point 2 or set point 2 will be awa
greater than or equal to set point 1.

1.7.6. Relay delay

Relay delay value is common for both alarms.
When display shows! DI y” press ENTER key to
enter/alter the value of delay. Display will show
previously entered value of delay .Use UP key to

magibuy
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increase the value and DOWN key to decrease the
value of delay. Value of delay can vary from
0(Min)-9999(Max) in second, press ENTER key to
store the value in memory. Display will stop
flashing when user presses ENTER key indicates
that value has been stored in memory.

Press MENU key to come out from the submenu of
delay, display will bef'l Dl y”.

1.7.7. Control relay

The submenus of Ctrly” are as shown in
following Fig.14.

ON ON
v
OFF OFF
Fig.14

When display showsCtrly” and user presses
ENTER key display message will be eitheiN* or
“oFF" depending up on previously selected logic.
If display shows 6N’ then by pressing UP key
display changes tooFF’ and even after user
presses UP key last display will beoFF”.
Similarly, if display shows dFF” then by pressing
DOWN key display changes toN’ and even after
user presses DOWN key last display will km\".
For selection of specific logic i.eoN’ or “oFF”
press ENTER key ,display will stop flashing
indicates that logic has been selected. To come out
from submenus i.e.dN’ or “oFF” press MENU
key display willbe Ctrly”.

1.8. Communication

Press ENTER key to enter in to the submenu of
communication when display showSduN’.

The submenus of COMUN' are as shown in
following Fig.15.

Sr - NO Serial Number
BAUD Baud rate
Fig.15

When display shows CoMJUN’ and user presses
ENTER key display message will be eith&R:

No” or “BAUD".

If display shows SR- No” then by pressing UP key
display changes toBAUD’ and even after user
presses UP key last display will beBAUD'.
Similarly, if display shows BAUD’ then by
pressing DOWN key display changes tér “ No”
and even after user presses DOWN key last display
will be “Sr- No”. For selection of specific menu
i.e. “Sr- No” or “BauD’ press ENTER key, display
will show submenu of corresponding display. To
come out from submenus i.€5r*- No” or “BAUD’
press MENU key display will beCormuN’.

1.8.1. Serial Number

This value is for slave ID /Node address selection.
When display showsSR- No” press ENTER key to
enter/alter the value of serial number. Displayl wil
show previously entered value of serial number
.Use UP key to increase the value and DOWN key
to decrease the value. Value of serial number can
vary from 1(Min)-247(Max), press ENTER key to
store the value in memory. Display will stop
flashing when user presses ENTER key; it indicates
that value has been stored in memory.

Press MENU key to come out from the submenu of
serial no, display will beSr - No”.

1.8.2. Baud rate
This is used to select baud rate for communication.
The submenus for baud rate are as shown in
following Fig.16.
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4800 4800

9600 9600

19200 19200

38400 | 33400

Fig.16

When display shows BAUD' and user presses
ENTER key display can be either of
“4800”,"9600”, "19200", or “38400"

depending up on previously selected value.

As shown in Fig.19 by pressing UP key in
incremental (from message 4800") display
message will be as indicated by arrow. The last
message will be 38400” and even after user

Calibration Procedure

1.1. Calibration for Retransmission.

presses UP key, message will not change. Similarly
from message38400” by pressing DOWN key in
incremental display message will be reversed from
“38400” to “4800". The last message will be
“4800” and even after user presses DOWN key,
message will not change. To store the value in
memory press ENTER key, display will stop
lashing. To come out from the submenu press
MENU key, display will be againBAUD".

The calibration in the instrument is using fronhekbkeys only. Instrument can be calibrated evaindu

installed condition.

Calibration is carried out using following steps.

1) Enter in to calibration mode using front paney& Display indicatesSRETRN’ in 5-segment display.

2) Select type of output i.e.voltage or currenppotiRET V or RET | then and then it will allow ytéa enter

for calibration of zero and span.

3) After selecting type of output Press UP, DOWN teget a promptRCAL” and press ENTER key to

enter in to calibration.

3) Display indicatesRETZ “for zero calibration;RETS” for span calibration User can enter in to zerarsp
calibration using UP, DOWN keys (applicable forlbwbltage/current output).

4) To perform zero calibration press ENTER key wldeplay shows RETZ“.when user presses ENTER
key display will be previously stored counts foltage output/current output. Retransmission outplitoe

magibuy
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5) Irrespective of value of count try to obtain OWA at the output and press ENTER key to store
calibrated value in memory.

Repeat the above same steps for span calibratign Hesired voltage output is 10V and current auipu
20mA.

Note: calibration for voltage output is required to @o0-10V range and for current output its 0-20mAgen
which incorporates other ranges also. Incase agtntioutput specially to calibrate for zero sideyveount in

display such that output is greater then zero md\then bring it down by varying counts it to zerd.m

Alarm Operation
1.1. Alarm type

HH-high, very high. AL1-high, AL2-very high
HL-high, low AL1-low, AL2-high.
LL-low, low AL1-very low, AL2-low.
This setting is common for all groups.

1.2. Status of ALARM/TRIP

It will toggle between ALARM and TRIP
depending up on selection in menu. ALARM mode
is further subdivided into Alarm with Latch and
Alarm without Latch.

TRIP is useful when the relay is used for
tripping the plant or device and it is not to bartsd
once again.

1.3. Latching of ALARM

This is used for latching of discrete LEDs
and relay status when alarm limit is crossed. This
option will keep discrete LEDs/Relay latched even
after channel has come to normal status until
ENTER (ACK) key is pressed. This option can be
changed to YES or NO for enabling or disabling
respectively. When configurations of Alarms are of
TRIP type, these parameters will be skipped from
display. The different conditions for the
ALARM/TRIP have been mentioned in the
following table7, 8, 9, &10.

1.4.HH Logic
HH-high, very high. AL1-high, AL2-very high

Rly2-0ON /\
220 [ SP2
200 ‘f \ HYs2
j R_lyQBi
Rly1-QN
170 SF1
150 '{ \ HYS1
Flyvilo
0
PV
Fig.21
AL1-High, AL2-Very High
SP2>SP1

If PV>SP1 but, less then SP2 => Relay 1- ON,
Relay 2-OFF.
If PV<SP1-Hystl => Relay 1-OFF, Relay 2-OFF.

PV>SP2 => Relayl and Relay2 both are ON.
If PV<SP2-Hyst2 but, >SP1 => Relay 1-ON, Relay
2-OFF.

Depending up on condition set i.e. Latch Yes/No,
Acknowledge Yes/No or Trip refer table7,8,9,&10.

1.5.HL Logic

HL-high, low AL1-low, AL2- high.
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Rly2-ON

220 ““*/\ )

200 / \ HYS52

Rlyl-
HY51

170
150 /v\\// SF1
Rly1-OH
0
i3
Fig.22

AL1-low, AL2- High
SP2>SP1

If PV>SP2 then Relay 2-ON.
If PV<SP2-Hyst2 => Relay 2-OFF.

PV<SP1 => Relayl ON.
If PV>SP1+Hystl then. Relay 1-OFF.

Depending up on condition set i.e. Latch Yes/No,
Acknowledge Yes/No or Trip refer table7, 8, 9 &
10.

1.6.LL Logic
LL-low, low AL1-very low, AL2-low.

PV

50 / Ryl-on sP1
170 \ / HYS1

uy{r;}r\ V Rly2-OM
200 \ / Sp2
220 HYS2
R_lvz-OFl/ \/

Fig.23

AL1-Low, AL2-Very Low
SP2>SP1

If PV<SP1 then => Relay 1-ON, Relay 2-ON.

Relay 1-ON till PV>SP1+HYSL1 after that Relay
1-OFF.
Relay 2-ON till PV>SP2+HYS2 after that Relay
2- OFF.

Depending up on condition set i.e. Latch Yes/No,
Acknowledge Yes/No or Trip refer table7,8,9&10.

1.8 Relay Delay

Relay delay is the parameter used to set the delay
(second) in the operation of relays (both 1&2).
Minimum value of delay is O(second) and
maximum value 9999 (second) can be configured
using keyboard.

1.9. Control Relay

Control relay “OFF” then relay will function
according to the condition mention in the following
tables.

Control relay “ON” then functioning of relay will
be just opposite to the condition mention in the
table.

Lamp functioning will be as mention in the table
i.e. no change in the LED status.
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Alarm AL1 (Momentary Alarm): when in abnormal condi tion ACK not pressed.

Condition Normal Abnormal upP DOWN ACK** |Normal* |ACK
*%x%
Alarm LAMP OFF FLASH FLASH | OFF FLASH OFF
Latch(Yes) | RELAY OFF ON ON OFF OFF OFF
. Alarm LAMP OFF FLASH FLASH OFF OFF OFF
High Latch(No) | RELAY OFF ON ON OFF OFF OFF
LAMP OFF FLASH OFF OFF FLASH OFF
Trip RELAY OFF ON OFF OFF ON OFF
Alarm LAMP OFF FLASH OFF FLASH FLASH OFF
Latch(Yes) | RELAY OFF ON OFF ON OFF OFF
Low Alarm LAMP OFF FLASH OFF FLASH OFF OFF
Latch(No) RELAY OFF ON OFF ON OFF OFF
LAMP OFF FLASH OFF OFF FLASH OFF
Trip RELAY OFF ON OFF OFF ON OFF
Alarm LAMP OFF FLASH OFF FLASH FLASH OFF
Latch(Yes) | RELAY OFF ON OFF ON OFF OFF
Alarm LAMP OFF FLASH OFF FLASH OFF OFF
VLOW Latch(No) | RELAY OFF ON OFF ON OFF OFF
LAMP OFF FLASH OFF OFF FLASH OFF
Trip RELAY OFF ON OFF OFF ON OFF
Table 7.
Alarm AL2 (Momentary Alarm): when in abnormal condi tion ACK not pressed.
Condition Normal | Abnormal | UP DOWN | ACK** [Normal* [ACK
*%x%
Alarm LAMP [ OFF FLASH FLASH | OFF FLASH | OFF
Latch(Yes) | RELAY | OFF ON ON OFF OFF OFF
_ Alarm LAMP [ OFF FLASH [ FLASH | OFF OFF OFF
VHigh Latch(No) RELAY | OFF ON ON OFF OFF OFF
LAMP OFF FLASH OFF OFF FLASH OFF
Trip RELAY | OFF ON OFF OFF ON OFF
Alarm LAMP OFF FLASH FLASH | OFF FLASH OFF
Latch(Yes) | RELAY | OFF ON ON OFF OFF OFF
High Alarm LAMP OFF FLASH FLASH | OFF OFF OFF
Latch(No) RELAY | OFF ON ON OFF OFF OFF
LAMP OFF FLASH OFF OFF FLASH OFF
Trip RELAY | OFF ON OFF OFF ON OFF
Alarm LAMP OFF FLASH OFF FLASH FLASH OFF
Latch(Yes) | RELAY | OFF ON OFF ON OFF OFF
Alarm LAMP OFF FLASH OFF FLASH OFF OFF
LOW Latch(No) | RELAY | OFF ON OFF ON OFF OFF
LAMP OFF FLASH OFF OFF FLASH OFF
Trip RELAY | OFF ON OFF OFF ON OFF
Table 8
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Alarm AL1 (Maintained Alarm): when in abnormal cond ition ACK is pressed.

Condition Normal | Abnormal | UP DOWN | ACK** Normal* |ACK
*k%
Alarm LAMP OFF FLASH FLASH | OFF STEADY | STEADY | OFF
Latch(Yes) | RELAY | OFF ON ON OFF ON OFF OFF
. Alarm LAMP OFF FLASH FLASH | OFF STEADY | OFF OFF
High Latch(No) RELAY | OFF ON ON OFF OFF OFF OFF
LAMP OFF FLASH OFF OFF STEADY | STEADY | OFF
Trip RELAY | OFF ON OFF OFF ON ON OFF
Alarm LAMP OFF FLASH OFF FLASH | STEADY | STEADY | OFF
Latch(Yes) | RELAY | OFF ON OFF ON ON OFF OFF
Low Alarm LAMP OFF FLASH OFF FLASH | STEADY | OFF OFF
Latch(No) RELAY | OFF ON OFF ON OFF OFF OFF
LAMP OFF FLASH OFF OFF STEADY | STEADY | OFF
Trip RELAY | OFF ON OFF OFF ON ON OFF
Alarm LAMP OFF FLASH OFF FLASH | STEADY | STEADY | OFF
Latch(Yes) | RELAY | OFF ON OFF ON ON OFF OFF
Alarm LAMP OFF FLASH OFF FLASH | STEADY | OFF OFF
VLOW Latch(No) RELAY | OFF ON OFF ON OFF OFF OFF
LAMP OFF FLASH OFF OFF STEADY | STEADY | OFF
Trip RELAY | OFF ON OFF OFF ON ON OFF
Table 9
Alarm AL2 (Maintained Alarm): when in abnormal cond ition ACK is pressed.
Condition Normal | Abnormal | UP DOWN | ACK** Normal* [ACK
*%x%
Alarm LAMP [ OFF FLASH FLASH | OFF STEADY | STEADY | OFF
Latch(Yes) | RELAY | OFF ON ON OFF ON OFF OFF
_ Alarm LAMP_ | OFF FLASH |[FLASH | OFF STEADY | OFF OFF
VHigh Latch(No) | RELAY | OFF ON ON OFF OFF OFF OFF
LAMP [ OFF FLASH [ OFF OFF STEADY [ STEADY | OFF
Trip RELAY [ OFF ON OFF OFF ON ON OFF
Alarm LAMP [ OFF FLASH FLASH [ OFF STEADY | STEADY | OFF
Latch(Yes) | RELAY | OFF ON ON OFF ON OFF OFF
High Alarm LAMP [ OFF FLASH [FLASH | OFF STEADY | OFF OFF
Latch(No) | RELAY | OFF ON ON OFF OFF OFF OFF
LAMP OFF FLASH OFF OFF STEADY | STEADY | OFF
Trip RELAY | OFF ON OFF OFF ON ON OFF
Alarm LAMP OFF FLASH OFF FLASH | STEADY | STEADY | OFF
Latch(Yes) | RELAY | OFF ON OFF ON ON OFF OFF
Alarm LAMP OFF FLASH OFF FLASH | STEADY | OFF OFF
LOW Latch(No) RELAY | OFF ON OFF ON OFF OFF OFF
LAMP OFF FLASH OFF OFF STEADY | STEADY | OFF
Trip RELAY | OFF ON OFF OFF ON ON OFF
Table 10
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Notes:*means normal condition after abnormal has occurred
*means ACK pressed in abnormal coioditi
***means ACK pressed in normal conditiafter abnormal has occurred.

Installation and Wiring.

1. 1.Installation Location

A WARNING

1) Devices must be installed by professionallyniedi personnel.
2) Install devices according to NEC (National Blieet Code: ANSI/NFPA-70).

The instrument should be installed in indoor lamagi meeting the following conditions:

e Instrumented panel
This instrument is designed to be mounted in atmingented panel. Mount the instrument in a locatidrere
its terminals will not inadvertently be touched.

» Well ventilated locations

Mount the instrument in well ventilated locatiomsprevent the instrument’s internal temperaturenfrésing.
To mount multiple indicating controllers, see theenal dimensions/panel cutout dimensions whidlodo If
mounting other instruments adjacent to the instntmeomply with these panel cutout dimensions wvige
sufficient clearance between the instruments.

* Horizontal location
Mount the instrument horizontally and ensure thi ievel, with no inclination to the right or tef

Note: If the instrument is moved from a location wittwleemperature and low humidity to a place with high
temperature and high humidity, or if the tempemttianges rapidly, condensation will result. Toidach a
situation, leave the instrument in the new envirentrunder ambient conditions for more than 1 haoiorgo
using it.

Do not mount the instrument in the following loceis:

» Qutdoors Locations subject to direct sunlight orclose to a heater

Install the instrument in a location with stablmperatures that remain close to an average tenuperait 23°C.
Do not mount it in locations subject to direct $ginf or close to a heater. Doing so adversely &fte internal
unit.

* Locations with substantial amounts of oily fumessteam, dust, or corrosive gases
The presence of oily fumes, steam, dust, or careogases adversely affects the instrument. Do matntthe
instrument in locations subject to any of thesestarices.
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* Areas near electromagnetic field generating souss

Do not place magnets or tools that generate magmetear the instrument. If the instrument is usddgations
close to a strong electromagnetic field generaimgce, the magnetic field may cause measurememser

* Locations where the display is difficult to see

Mount the instrument in a location where it carsben as much as possible from the front.

* Areas close to flammable articles

Absolutely do not place the instrument directly fmmmable surfaces. If such a circumstance is udaide
and the instrument must be placed close to a flasteritem, provide a shield for it made of 1.43 mninick

plated steel or 1.6 mm thick unplated steel widpace of at least 150 mm between it and the instntion the
top, bottom and sides.

* Areas subject to being splashed with water

1.2. Wiring
1.2.1 Wiring Precautions

1) Be sure to turn OFF the power supply beforengitio avoid an electric shock. Use a tester orlaindievice
to ensure that no power is being supplied to aeceibbe connected.

2) As a safety measure, always install a circiégker (an IEC 60947-compatible product, 5 A, 106r\220 V
AC) in an easily accessible location near the umsént. Moreover, provide indication that the swih device
for turning off the power to the instrument.

3) Wiring work must be carried out by a person viaéisic electrical knowledge and practical expeeenc

CAUTION

1) Provide electricity from a single-phase poweaspy. If the power is noisy, install an isolaticanisformer on
the primary side, and use a line filter on the sdany side. When measures against noise are tdkenot
install the primary and secondary power cableseclosach other.

2) If there is a risk of external lightning surgase a lightning arrester, etc.
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1.2.2. Cutout Dimension
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1.2.3. Wiring Diagram.

@® .E‘TDL @Oj“z @ e
D DIGITAL
@ eN (6) @—lc2 o= He<d
@.“ @.jnm %. .ﬁ
24v ® RX
@ o2 —lct ne o4
°
Sr.No.
INPUT
RANGE
POWER| 85-265VAC
masibus O]
www.masibus.com Class-2
Fig.25
409-S RPM Terminal
Terminal Terminal Details Terminal No. Terminal Details
No.
1 Line of AC Supply Voltage 8 Relay-1 common cohtac
2 Natural of AC Supply Voltage 9 D +Ve (RS-485)
3 +24 V supply output 10 D -Ve (RS-485)
4 0V common 17 Digital Input +Ve
5 Realy-2 normally open contact 18 Digital Inpute-V
6 Relay-2 Common contact 19 Retransmission +Ve
7 Relay-1 normally open contact 20 Retransmissida
magihbug 23 of 33
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409-5 RPM 409-5 RPM
Terminal plate

Terminal plate

FPMP Proximity
Sensor

Maotch in shaft or

mult-tooth gear j@f\r‘*’bﬂw

> .

o <

Termminal Proximity sensar terminal Cetails - -

515G QUTPIT Signzl from prozimity sersor % {jj
cam o A o
124N 1248 supply valtage {/KL/'-'-..-'_'\.J-\J .

Match in shaft ar
multi-tooth gear

magibus 24 of 33



m59A/om/101 Issue No: 01C
Parameter
1.1.Modbus Parameters.
Sr.No | Parameter Absolute Type Minimum | Maximum | Access
address value Value Type
1 *Relay statusl| 1 Bit 0 1 R/W
2 *Relay status2| 2 Bit 0 1 R
3 *Alarm statusl| 1001 Bit 0 1 R
4 *Alarm status2| 1002 Bit 0 1 R
5 Rpm 30001 Integer R
6 Zero display 40001 Integer R/W
7 Span display 40002 Integer R/W
8 Set point 1 40003 Integer R/W
9 Set point 2 40004 Integer R/W
10 Relay delay 40005 Integer 0 9999 R/W
11 Slots 40006 Unsigned 1 60 R/W
Integer
12 Unused 40007 - - - -
13 Unused 40008 - - - -
14 Hysteresis 40009 Unsigned char 0 255 R/W
15 Serial number | 40010 Unsigned 1 247 R/W
Char
16 *Baud rate 40011 Unsigned char 0 3 R/W
17 *Alarm logic 40012 Unsigned char, O 2 R/W
type
18 *Alarm 1 40013 Unsignedchar 0 1 R/W
19 *Alarm 2 40014 Unsignedchar O 1 R/W
20 *Alarm Latch | 40015 Unsignedchar O 1 R/W
21 * Alarm sensor| 40016 Unsigned char 0 1 R/W
22 *Relay control | 40017 Unsignedchar 0 1 R/W
23 Password 40018 Unsigned 1 9999 R/W
integer
Table 11

*Relay statusl, *Relay status?2 it gives status BDL Relay statusl can be used to acknowledge @isimgon
code-5.Address 3-16 for future use only.

*Alarm statusl, *Alarm status2 gives status of abmel condition only. Address 1003-1016 for futusewnly.
*Input type: 0 = Etc,1 = Jtc,2 = Ktc,3 = Ttc,4 =ci3 = Rtc,6 = Stc,7= pt-100, 8 = 0-4D@ = 0-600Q,

10 = #10v,11 =0-10V,12 = 0-5V,13 = 1-5V,14 = ¥;25 = 0.4-2V,16 = -10-20mV,17 = £75mV,18 = 0-
75mV;*Baud rate: 0 = 4800, 1 = 9600, 2 = 19200, 3400.

*Alarm Latch: 0 = YES, 1 = NO;* Alarm sensor: 0 =UP=DOWN.

*Relay control: 0 = ON, 1=0OFF.*Alarm logic type:=OHH, 1 = HL, 2 = LL.

*Alarm 1: 0 = Alarm, 1 = Trip.*Alarm 2: 0 = Alarm = Trip.

Values when OPEN :— 32766, UNDER: — 32768, OVER2#67, doPEN: -32765.

*Decimal point: 4=0, 3= .0, 2=.00, 1=.000, 0=.0000
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1.2. Menu Parameters
Parameter | Name Setting and Unit Factory Display and
Display range default setting
value condition
for
controller
mode
pass Pass word 0001 —9999 Engg. RIW
chaNg Change of password 0001 — 9999 Engg Undefined R/W
ok Message indicates Undefined | R
password change
correctly
FAI L Message indicates R
password entered ig
wrong.
Slots Number of slots 1-60 Slots 1 R/W
Zero Zero enter RPM| O R/W
SpaN Span enter RPM| 10000 R/W
Al arm Alarm Logic
At ype Alarm type
hh High-High logic
hi High-Low logic
Il Low-Low logic
sel Ct Selection for Alarm
1&2.
Al Alarm 1
Al 2 Alarm 2
Al arm Alarm selection
Trlp Trip selection
Lat ch Latch status
yes Latch Yes
No Latch No
hyst Hysteresis 0-255 RPM R/W
Sensr Sensor logic
selection
Up Up scale logic
dowN Down scale logic
Set pl Set point 1 for R/W
Alarm 1
Set p2 Set point 2 for R/W
Alarm 2
R dly Relay delay 0-9999 second R/W
ctrly Control relay logic
oN On control relay
of f OFF control relay
Comun 485-Communicatior
Sr - No Serial number for | 1-247 Engg R/W
Modbus.
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Baud Baud rate selection R/W
4800 4800 R/W
9600 9600 R/W
19200 19200 R/W
38400 38400 R/W
Retrn Retransmission
Ret v Retransmission

voltage
0- 10v Output 0-10V
0- 5v Output 0-5V
1-5v Output 1-5V
Ret mA Retransmission

current
0-20 Output 0-20mA
4-20 Output 4-20mA
R cal Retransmission

calibration
Rtn s Retransmission span
Rtn z Retransmission zero

Table 12

1.3. Retransmission output during OVER

0-20 mA O/P 4-20 mA O/P
UP Scale O/P| DW Scale O/P| UP Scale O/P| DW Scale O/P
21.00 0.0 20.8 3.2
Table 13-A
0-10V O/P 0-5V O/P 1-5V O/P
UP Scale | DW Scale O/P| UP Scale O/P| DW Scale O/P| UP Scale O/P| DW Scale O/P

o/P

10.50 0.0 5.25 0.0 5.20 0.80
Table 13-B

OVER will be displayed when value is beyond 5%prszero.
Above mention value in the table will come onlyeaftalibration for specific o/p type i.e. Voltageu@nt.
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1.4. Used Modbus function descriptions.
1.4.1 Read coil status (01).

Description :Reads the ON/OFF status of discrete outputs (O&reates, coils) in the slave. Broadcast is not
supported.

Query: The query message specifies the starting coil quahtity of coils to be read. Coils are addressed
starting at zero: coils 1-16 are addressed as Bet&is an example of a request to read coils 2@eb6 slave
device 17:

Example

Field Name (Hex)

Slave Address 11
Function 01
Starting Address Hi 00
Starting Address Lo 13
No. of Points Hi 00
No. of Points Lo 25
Error Check (LRC or CRC) —

Response:The coil status in the response message is paakezhe coil per bit of the data field. Status is
indicated as: 1 = ON; 0 = OFF. The LSB of the fitata byte contains the coil addressed in the qUény other
coils follow toward the high order end of this hyaad from ‘low order to high order’ in subsequbwtes. If the
returned coil quantity is not a multiple of eighite remaining bits in the final data byte will badpded with
zeros (toward the high order end of the byte). Bisge Count field specifies the quantity of compleiges of
data. Here is an example of a response to the quettye opposite page:

Example

Field Name (Hex)

Slave Address 11
Function 01

Byte Count 05

Data (Coils 27-20) CD
Data (Coils 35-28) 6B
Data (Coils 43-36) B2
Data (Coils 51-44) OE
Data (Coils 56-52) 1B
Error Check (LRC or CRC) —

The status of coils 27-20 is shown as the byteev@lD hex, or binary 1100 1101. Coil 27 is the MSBhis
byte, and coil 20 is the LSB. Left to right, thatsis of coils 27 through 20 is: ON-ON-OFF-OFF-ON-ON
OFF-ON. By convention, bits within a byte are shomith the MSB to the left, and the LSB to the righhus
the coils in the first byte are ‘27 through 200rin left to right. The next byte has coils ‘35 thgbw28’, left to
right. As the bits are transmitted serially, thiyf from LSB to MSB: 20 . .. 27, 28 . . . 35, asaon.

In the last data byte, the status of coils 56—-%h®mwvn as the byte value 1B hex, or binary 0001L1Cbil 56 is

in the fourth bit position from the left, and ¢8R is the LSB of this byte. The status of coilstB®ugh 52 is:
ON-ON-OFF-ON-ON. Note how the three remaining (pit&vard the high order end) are zero—filled.
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1.4.2.Read Input Status (02)

Description: Reads the ON/OFF status of discrete inputs (1&regices) in the slave.
Broadcast is not supported.

Query: The query message specifies the starting inputcamaditity of inputs to be read. Inputs are addabsse
starting at zero: inputs 1-16 are addressed aslf@efibis an example of a request to read input® 210218
from slave devicel7:

Example

Field Name (Hex)

Slave Address 11
Function 02
Starting Address Hi 00
Starting Address Lo C4
No. of Points Hi 00
No. of Points Lo 16

Error Check (LRC or CRC) —

Response:The input status in the response message is packede input per bit of the data field. Status is
indicated as: 1 = ON; 0 = OFF. The LSB of the fitata byte contains the input addressed in theyqiée
other inputs follow toward the high order end afthyte, and from ‘low order to high order’ in sehsent
bytes. If the returned input quantity is not a npldt of eight, the remaining bits in the final ddgte will be
padded with zeros (toward the high order end ofhje). The Byte Count field specifies the quantfy
complete bytes of data.

Example

Field Name (Hex)

Slave Address 11
Function 02
Byte Count 03
Data (Inputs 10204-10197) AC
Data (Inputs 10212-10205) DB
Data (Inputs 10218-10213) 35

Error Check (LRC or CRC) —

The status of inputs 10204-10197 is shown as the\®jlue AC hex, or binary1010 1100. Input 1020thés
MSB of this byte, and input 10197 is the LSB.Leftright, the status of inputs 10204 through 10170N-
OFF-ON—-OFF-ON-ON-OFF-OFF. The status of inputs 8620213 is shown as the byte value 35 hex, or
binary 0011 0101. Input 10218 is in the third ispion from the left, and input 10213 is the LIBe status of
inputs 10218 through 10213 is: ON-ON-OFF-ON-OFF-@Qbte how the two remaining bits (toward the
high order end) are zero—filled.

1.4.3. Read Holding register (03)

Description: Reads the binary contents of holding registers (é¥rences) in the slave. Broadcast is not
supported.

Query: The query message specifies the starting registdrquantity of registers to be read. Registers are
addressed starting at zero: registers 1-16 aresseht asO-15.Here is an example of a requestdoagssters
40108-40110 from slave devicel7:
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Example

Field Name (Hex)

Slave Address 11
Function 03
Starting Address Hi 00
Starting Address Lo 6B
No. of Points Hi 00
No. of Points Lo 03

Error Check (LRC or CRC) —

Response:The register data in the response message aregasktwo bytes per register, with the binary
contents right justified within each byte. For eaefister, the first byte contains the high ordigs bnd the
second contains the low order bits. Data is scamméde slave at the rate of 125 registers per $oa884—
X8Xcontrollers (984-685, etc), and at the rate dfr&gisters per scan for all other controllers. Tésponse is
returned when the data is completely assembled.

Example

Field Name (Hex)

Slave Address 11
Function 03

Byte Count 06

Data Hi (Register 40108) 02
Data Lo (Register 40108) 2B
Data Hi (Register 40109) 00
Data Lo (Register 40109) 00
Data Hi (Register 40110) 00
Data Lo (Register 40110) 64
Error Check (LRC or CRC) —

The contents of register 40108 are shown as thébje values of 02 2B hex, or 555 decimal. The eotst of
registers 40109-40110 are 00 00 and 00 64 hexand@00 decimal.

1.4.4. Read Input register (04)

Description: Reads the binary contents of input registers (8krences) in the slave. Broadcast is not
supported.

Query: The query message specifies the starting registdrquantity of registers to be read. Registers are
addressed starting at zero: registers 1-16 aresskht as 0-15. Here is an example of a requesadoregister
30009 from slave device 17:

Example

Field Name (Hex)

Slave Address 11
Function 04
Starting Address Hi 00
Starting Address Lo 08
No. of Points Hi 00
No. of Points Lo 01

Error Check (LRC or CRC) —
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Response:The register data in the response message aregaktwo bytes per register,with the binary
contents right justified within each byte. For eaelister, the first byte contains the high ordes Bnd the
second contains the low order bits. Data is scaimttk slave at the rate of 125 registers per Ema@84—X8X
controllers (984-685, etc), and at the rate of @fisters per scan for all other controllers. Thepoase is
returned when the data is completely assembled.

Example

Field Name (Hex)

Slave Address 11
Function 04
Byte Count 02
Data Hi (Register 30009) 00
Data Lo (Register 30009) 0A
Error Check (LRC or CRC) —

The contents of register 30009 are shown as théyevalues of 00 OA hex, or 10 decimal.
1.4.5 Force Single Coil (05)

Description: Forces a single coil (0X reference) to either OND&iF. When broadcast the function forces the
same coil reference in all attached slaves.

Query: The query message specifies the coil reference forbed. Coils are addressed starting at zerbldsi
addressed as 0. The requested ON/OFF state idispday a constant in the query data field. A vabfi¢-F 00
hex requests the coil to be ON. A value of 00 Qfuests it to be OFF. All other values are illegad avill not
affect the coil. Here is an example of a requesbitoe coil 173 ON in slave device 17:

Example

Field Name (Hex)

Slave Address 11
Function 05
Coil Address Hi 00
Coil Address Lo AC
Force Data Hi FF
Force Data Lo 00
Error Check (LRC or CRC) —

ResponseThe normal response is an echo of the query,metuafter the coil state has been forced.
Here is an example of a response to the queryeogposite page:
Example

Field Name (Hex)

Slave Address 11
Function 05
Coil Address Hi 00
Coil Address Lo AC
Force Data Hi FF
Force Data Lo 00

Error Check (LRC or CRC) —
1.4.6. Preset Multiple Registers (16)

Description: Presets values into a sequence of holding regit&rseferences). When broadcast, the function
presets the same register references in all atlasihees.
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Query: The query message specifies the register refesdndae preset. Registers are addressed startregaat
register 1 is addressed as 0. The requested prakets are specified in the query data field. Atheo
controllers use 16-bit values. Data is packed ashiytes per register. Here is an example of a #qoepreset
two registers starting at 40002 to 00 0OA and 0h@&@2 in slave device 17:

Example

Field Name (Hex)

Slave Address 11
Function 10
Starting Address Hi 00
Starting Address Lo 01
No. of Registers Hi 00
No. of Registers Lo 02
Byte Count 04
Data Hi 00
Data Lo 0A
Data Hi 01
Data Lo 02

Error Check (LRC or CRC) —

ResponseThe normal response returns the slave addresstidancode, starting address, and quantity of
registers preset. Here is an example of a resportbe query shown above.

Example

Field Name (Hex)

Slave Address 11
Function 10

Starting Address Hi 00
Starting Address Lo 01
No. of Registers Hi 00
No. of Registers Lo 02
Error Check (LRC or CRC) —

1.5. Exception responses for modbus.
The exception response message has two fielddifferentiate it from a normal response:

Function Code Field:In a normal response, the slave echoes the functide of the original

guery in the function code field of the respon&k.function codes have a most-significant bit (MS& O
(their values are all below 80 hexadecimal). Ineaneption response, the slave sets the MSB ofuthetibn
code to 1. This makes the function code value ixaeption response exactly 80 hexadecimal hidter the
value would be for a normal response. With the tionccode’s MSB set, the master’s application paogican
recognize the exception response and can exanergata field for the exception code.

Data Field: In a normal response, the slave may return datdatistics in the data field (any information that
was requested in the query). In an exception resgdhe slave returns an exception code in thefidda This
defines the slave condition that caused the exaepti

Fig.26 shows an example of a master query and g€laweption response. The field examples are shown i
hexadecimal.
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QUERY
Byte Contents Example
1 Slave Address A,
2 Function 01
3 Starting Address Hi 04
4 Starting Address Lo Al
5 Mo. of Coils Hi 0o
6 Mo. of Coils Lo 01
7 LRC 4F

EXCEPTION RESPOMNSE

Byte Contents Example
1 Slave Address A
2 Function a1
3 Exception Code 02
4 LRC 73
Fig.26.

In this example, the master addresses a querpvte slevice 10 (0OA hex). The function code (01)pisd Read
Coil Status operation. It requests the statusettil at address 1245 (04A1 hex). Note that dmdy bne coil is
to be read, as specified by the number of coilkl fi6001). If the coil address is non—existent he slave
device, the slave will return the exception responih the exception code shown (02). This spexidie illegal
data address for the slave. For example, if theeska 984—-385 with 512 cails,

this code would be returned.

Exception codes

Code | Name Meaning
01 ILLEGAL The function code received in the query is notliowable action for the slave.
FUNCTION If a Poll Program Complete command was issuedcthie indicates that no

program function preceded it.

02 ILLEGAL DATA | The data address received in the query is notlawalble address for the

ADDRESS Slave
03 ILLEGAL DATA | A value contained in the query data field is noadowable value for the
VALUE Slave

Table 15
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