MACS0Series
Digitd contrdller Ingruction Manud

Thank you for purchasing SHIMAX product. Please check that the product isthe one you ordered.
Please operate after you read the ingruction manual and fully understand it.

Noticel
Please ensure thet this manud is given tothefind user of theinstrument.
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Pretace
Thisingruction manud isintended for those who will be invaved in wiring, ingallation,
operation and routine maintenance of the MACS0.
This manud desxribes the care inddlation, wiring, function, and proper procedures
regarding the operation of MAC50
Keep thismanud on hendwhileusngthisdevice  Pleasefdllow the provided guidance.

1. Mattersregar ding safety
For matters regarding sfety, potentid damage to equipment and/or fadlities and additiond
ingrudionsareind cated asfollows

O©This mark indicates hazardous conditions that could cause injury or desth of personndl.
Exerciseextreme cautionasind cated

[ WARNING]

OThis mark indicates hazardous condtions that could cause damage to equipment and/or
fadlities Exerciseextreme caution asindicated.

[ CAUTION]

O Thismark ind catesaddtiond indrudionsand/or notes
INOTE]

[ WARNING]

MAC50 isdesgned for contralling temperature, humidity, and other physcal subjedsin generd
indudrrid fadlities It must nat beusedinany way thet may adversdy affect sfety, health, or
working condtions

[ CAUTION]

To avoid damageto the connected equipment, fadlities or the product itsdlf due to a faullt of
thisingrument, safety countermeasures mug be taken beforeusage, such asproper inddlation
of thefuseand the overhegting pratection device No warranty, expressed or implied, isvaidin
the case of usage without having implemented proper sfety countermeesures

[ CAUTION]

1 The A mark onthe plate affixed to theinsrument:

On the termind nameplate affixed to the case of your indrumert, the A mark is printed.
Thisistowarn you of therisk of dedrical shock which may reault if the cherger istouched
whileitisenergized.

1 Theextenal power drauit conmnected to the power terminal of thisingrument mugt havea
meansof turning off the power, uchasa snitchor bregker. Indall the switch or breeker
adjacant to theingrument in a podtion which alowsit to be operated with ease, and with
anindication thet itisameansof tuming off thepower.  Useaswitch or bresker, which
medstherequirementsof IEC127.

1 Fuss
Since the ingrument does nat have a huilt-in fuse, do nat forget to inddl a fuse in the
power drauit to be connected to the power termindl. The fuse should be podtioned
between the switch or bresker and the ingrument and should be atached to the L side of
the power termindl.

FuseRating: 250V AC 0.5A/medium lagged or lagged type
Usea fusewhich meatstherequirements of IEC127

1 Load voltage/current to be connected to the output termind and thealarm termindl should
be within the rated range. Otherwise, the temperature will rise and shorten the life of the
product and/or reault in problemswith the produdt.

I'Voltage/aurrent that differs from input edification should not be connected to the input
termindl. It may shorten thelife of the product and/or reauilt in problems with the produdt.

1 Input, output of voltage pulse, and output of dectric current are not insulated. Therefore, do
not ground an adjusted power termind when aground sensor isemployed.

1 A dgnd wire's common mode voltage to ground (sgndl wires ather than contact output
induding power supply and event) should belessthen 30V rms 424V pesk,and60VDC .

[ CAUTION]

or inthe case of autdoor wiring, the suitable measureagaing alightning surgeisrequired.

auffident meesures

1 All the wires for the interior distribution, exoept for communication and contact output (including
power supply and event), should belessthan 30m in length. When the wireslengthis30m or more,

1 EMC gandard (IEC61326) dasdfies MACS0 into Class A apparatus Eledromagnetic inteference
may ocaur when MACS0 isused & a busness didrid or in the home. Rlease use dter taking

2.

Introduction

2-1. Check beforeuse

Beforeusng MACS0, please check the modd code, the exterior appearance and accessries Al
makeaurethe thereare no arars, impairsand shortages
Confirmation of modd code Chedk that the product you ordered isbeing ddlivered properly.
Chedk themode code of themain body case againg the following codetable

Exampleof modd code

MAC50A — M C F- E C-— D H T R
1 2 3 4 5 6 7 8 9 10
Item
1. Series MACB0A-:96 X 9%6mm sizedigitd controller
MACS0B-:48 X 9%6mm dzedgitd cortroller
2. Input M:multi, V:voltage, |:current

3Control Output 1 C:contact, Svoltage pulse, |:current(4~20mA),V:Valtage(0~10V)

4.Powe Supply  F:90-264V AC, L-:21.6- 264V DC/AC

5. Event Output - N:none, E:Event Output 1 -2 (two points)

6.Control Output 2+ Event Output- Optiondl Selection of DI
N-:none C-:contact, S-:voltage pulse, |-:current (4~20mA), V:Voltagg(0~10V)
E-: Event Output 3(onepaint), D-: external contral input (D14) one point

7.DI N:none, D: externdl contral input (DI 1,2,3) three points

8.CT Input N: none H: CT Input two points

9. AndlogOutput ~ N: none |: current (4~20mA)

10. Communicetion  N: nong R: R85

Exampleof modd code
MAC50D — M C F- E C- D T
1 2 3 4 5 6 7 8
Items
1. Series MACS0C: 72X 72mmdzedgitd cortroller
MACS0D-; 48 X 48mmsizedgitd controller
2. Input M:multi, V: voltage, |:current

3Conrd Outputl  C:contact, Svatagepulss, l:aurent(d~20mA) V:Voltage(0~10V),

4. Powe Qupply  F:90-264V AC, L-:21.6- 264V DC/AC
5. Event Output - N:none, E:Event Output 1 -2 (two points)
6.Control Output 2- Event Output- Optiond Selectionof DI
N-:none, C-:contact, S-:vatage pulsg, |-:current (4~20mA) V:Vdtagg0~10V)
E-: Event Output 3(onepaint), D-: external contral input (D14) one point
7.DI-CTInput  N:none D: externd control input (D11,2,3) three paints, H:CT Input two paints
8. Andog Output- Communication  N: none, T: current (4~20mA), R: RHA85

Check of accessaries

Ingruction menud: 1 sgt

INOTE| : Please contact our agendes or business officesif you haveany problem.
Wewedcomeany kind of inquiry such asdefect of the product, shortage of accessory
andsoon.

2-2. Caution for use

(1) Donat operatethe front pand keyswith hard or sharp objects
Donat fail totouchkeyslightly with afingertip.
(2) Wipe gently with adry rag and avaid using solvents such asthinner.

3. Ingallation and wiring

3-1. Ingdlation ste (environmenta conditions)

[ CAUTION/

Do nat usethis product under the following conditions
Otherwise, failure, damegeand fire may ocaur.

(1) Whereflammablegas corrosiveges oil mist or dust generateor grow rife
(2) Wherethetemperatureisbdow -10°C or above55C
(3) Wherethe humidity is over 90%RH or where condensation ocaurs
(4) Wherehigh vibration or impact ocours
(5) Whereinductiveinterference may eesly affect the operation.
Or, intheregion of srong dedricdrauit area
(6) Wherewaterdropsor drect sunlight exits
(7) Wherethedtitudeisabove 2,000m.
INOTE| : Theenwironmental conditions comply with the|EC664.
Ingtalation category isll  and the pollution degreeis2.




3-2.Mounting MACSQ pand cutout (unit: mm)
(1) Machinethemounting hole by referring to the pand -aut il lugrationin Section 3-3.
(2) Applicablethickness of themounting pend is1.2 ~2.8mm. MAC50A 96 X 96size

(3) Asthisprodudt provides mounting fixture, insart the product into the pendl. 961 |

3-3. Exter nal dimension and pand cutout ) -
l
MACS0 externd dimendons (unit: mm)
R 925%° (96 X N-4)7-¢
MACS50A de
>
% 69
o=
PV S
—a —/—/— — T
—— — =
— — M| Inthe casedf ozt proxinity atachrert by asrgehde
sV ﬂc —— —3a ]]= N : Nuvber
— —— —|ld,
— —
. HHHBAH ==
" & W W WA —— —— = MAC50B 48 x 96size
L —] — =
RUN —— — — 48 0L I
i
o ==
0
MACIA SHIMAX
pan @ (48 XN-3)1°
>
B
MACS0B EI
[{e]
- o
48
- - T Inthe case of harizortal proxirity attadhent by asrdehde
N : Nurber
——
—— ——
HBAA =
— —]
sV i o C—C— &3
EEEH s S e— N MAC50C 72 X 72size
o ) o
E—1 E—4
%6 WM P AL G0 B O e —= —
EEEEEE =
—— Y
C ) —— =3 79 min
RUN — e o
- 1 68/*07 [
o \/ [ A ] o — = _ . B | (T2:N-01F
+g — — T [N — Ti ]
B - L | | | ki
BN | S
\ |
MACS50B ——+————+—
- 69 \ |
\ |
- - -

— e———3
e e MAC50D 48 x 48size

o

g

il

11
gooooood

48 UL L
iR EE ™ —— —— |
— (48 XN-3)%°
MEN ENT — 2
<
. lwes s 45:3° o
[ee] <
<
In the case of harizonta proximity atachment by asnge hde
N : Nurnrber
MACS0D Note: Proximity attachment by asnglehdeispossbleonly inthe case of horizontal direction.
48 66 When an apparaus thet was atached in vaticd diredion is removed, a dedicated detachment
| | tod isrequired.
S T ] = 3—4. Wiring

©Do not turn on dectridty whilewiring toavoid an dectric shock.

- | mAAEE

|

: D% [ WARNING]
0 — I
— I
[
|

— —
R T —— — ©Do nat touch atermind or live part whileturning on eedricity.
m L i T (1) Make aurethat wiring operation isproperly doneinlinewithatermind wirediagram of section 3-5.
| ) Sk __%;—?—‘= (2) Chooseauitable compensation lead wirein the case of theemocoupleinput.
s @) Inthecase of resigance bulbinput, resistance value of each lead wiremug belessthen

5Q andthet of threelead wiresmugt beequd.
(4) Donat wiresaninput sgnd lineingdeof an dedricwirepipe or aduct ssmewiththe
highvdtageline.
(5) Shiddwiring (Sndepaint grounding) iseffectiveagaing daticinduction noise
(6) Wiringtwised a equal short intervalsis effective againg d ectromagneticinduction noise




38—5. Terminal arrangement diagram

3-5. Tamind arrangement plan of MACS50A and MAC50B
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4. . Degcription of front pand
4—1. Namesof front pandl.

MACS50A 96 X 96size front

HEAH
BEEE T

MAC50C72 X 7 2size front
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MENU| [N AN ENT (@ 5 [ S| | e |
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PV °C
EEEE NQEHH
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@ o oo s oy

RN
GUANEl

MAC3B SHIMAX

4-2. Explanation of front pand section
@ : Digplay of messured value (PV)  (red)
Mesaured value(PV) and type of sttingisdislayed on each setting screen.
@ : Diglay of target value(SV)  (grean)
Target vdueand st valueare d gplayed on each sdting soreen.
® : Monitor LED
(1) RUN monitor LED RUN (green)

@

If RUN ispeaformed with RUN key, operation model screen, externd contrd input (DI), and
communication, it lights up, and put out by sandby (ressf). It blinks if a manud output is
chosenin output monitoring screen or external contrdl input (D).

Auto tuning operation monitor LED AT (green)
If AT ischosen in ON or extand contrd input (DI), blinks during AT execution. Lights up
when AT ison standby, and putsout with AT automatictermination or rd eese.

(3) cortral out put 1 monitor LED out (green)

At thetimeof acontact or avdtage pulseoutpt, theit lightsup with ON and lights off with
OFF. Lights off with 0% power output, and lightsup with 1200% power.
Andblirksinintemedateratio.

(4) Event output monitorsLED EVliandEV2 (yelow)
Lightsup whenthedlotted event output turnsto ON.
(5) Contrd out put 2/event output 3 monitorsLED  OUT2/EV3  (ydlow)

@:

When contrd output 2 ischosen, it operateslike contra output 1 monitor LED does
When evertt output 3 ischosen, it operateslike event output monitor LED does

Key-snitch sadtion

@®  (MENUkey

Pressthiskey to move onto the next sreenamong the Sreens.
Pres  (MENU) key for three seconds on the basic screen, then it jumpsto the
lead screen of Model. Press key for three seconds on the lead sreen of each
Mode sreens thenit jumpsto the basic screen.
Press  key for three seconds on the lead soreen , then it jumps to the besic
creen.

@  (DOWN)key

®)

@

®

Press (DOWN) key onetime, and the shown vaue decreasesby onenumerica value
One time press of key deoreases by one numeicd value By pressing the key
continuoudy, the value aswel conseautivey decreases A dedimd point of the smallest digit
blinksat thistime Thisshowstheat asetting changeisin progress

(UP key

Press  (UP) key onetime and theshown vaueincreasesby onenumeica value
By pressing continuoudy, the value By pressing the key continuoudy, the value consecutively
inoeases A dedimd paint of the smdlest digit blinks at thistime This shows that a setting
changeisin progress

(ENTRY/REGISTER)key
The setting deta changed on each sreen is determined (the decimd paint of the minimum
digitisasolighted off).
Whenaprogram contrd optionisadded, press (ENT) key for three seconds on the screen
of operation mode 1, thenit jumpsto the screen of operation Mode 2.
Press  key for 3 seconds on the output monitoring screentthen the shift between manua
output and automatic output is carried out.

Pressthekey for 3 secondson the bad ¢ screen, then it shiftsto heed soreen.

Pushat FX andeach mode sreens lead Sreen, then shiftsto setting screen.

(RUN OPERATION/STOP)key

Push for 3 seoondsa STBY (contrd stop), then FIX control darts
Push for 3 ssoondswhileFIX is  in operation, then contrd is Sopped.



5. Description of screens
5-1. How to move to another screen

Basic Screen
——  3seconds —> (constant value control) lead screen of setting screen
&— 3 seconds ——
Pressthe  key for 3 seconds on a basic screen, then it shifts to the lead screen of (constant value control) setting screens,
Pressthe key for 3 seconds on lead screen of setting screens, then it shifts to the basic screen..The shift is also possible when the program option is added and is chosen on the operation mode 2
screen.
Basic Screens | Mode 1 ~ 9 screens
Basic Screen Mode 1 lead screen<— —— Mode 2 lead screen <— —22 < —Mode 9 lead screen
— -> — — _— S = —>
\ three seconds \L | \L | \L
three seconds \L \L
Operation mode 1 key lock PV offset correction

J J J

Every time you press the  key on a basic screen, it shifts to each screen of the basic screens.

Pressthe  key for 3 seconds on a basic screen, then it shifts to the lead screen of mode 1 screens.

Pressthe  key on the lead screen of mode 1 screens, then it further advances to mode 2, and mode 3. (Notes: If no corresponding option is found, the mode 4 - 9 is skipped)
Pressthe  key on the lead screen of mode 1 screens, then it further advances to mode 9, and mode 8.  (Notes: If no corresponding option is found, the mode 4 - 9 is skipped)
Press the key for 3 seconds on the lead screen of mode 1~ 9 screens, then it shifts to the basic screen.

Pressthe  key on the lead screen of mode 1~ 9 screens, then it shifts to the first setting screen of each screens.

Pressthe  key on the the first setting screen of each screens, then it shifts to the next screen. Every time you press the  key, it shifts to the next setting screen.

5-2. Setting Method

To change settings, display an appropriate screen and change the setting (value or function) by pressing or  key.
On the output monitor screen of basic screens, you can change the control output from ""Automatic*’ to "manual™ and save its change of setting. Display the output monitor screen, and then press

seconds to shift from Automatic to Manual. Then by pressing  or  key, you can adjust to the desirable output value. In this case, no need to press
Press

key for three

key in order to determine the change of setting.
key for three seconds as well to shift back to Automatic. Excluding when a keylock is OFF, Automatic¢>Manual switchover does not work while STBY<RST> and AT are in operation.

In the case of two-output type, the switchover between automatic and manual is operatable through output 1 and output 2. The setting is altered simultaneously.

Output monitor Output monitor Output monitor
<—three seconds — or — —>
Automatic screen  RUN lamp lights up Manual screen  RUN lamp blinks Manual screen  RUN lamp blinks

5-3. Power-on and initial screen display

At power-on, the display section shows each screen of initial screens for one second , then moves on to the basic screen.

{Power-on)y—> —> - S 3
All LED light up Input type  Upper limit & lower limit of measuring range Out 1 type ¢ Out 2 type Basic screen
:Contact  :Voltage pulse ~ :Current 3%Output2 Displays only optional addition.

5-4. Explanation of each scre
(2) Basic Screens

Basic Screen Priority is given to DI when RUN is allotted to extemal control input. DI. Key operation cannot be
Executed SV initial value : Sensor input 0 performed unless allotment is canceled.
Linear input  Lower limit of scaring range When measuring range, a unit, scaling, and output characteristics are changed it is initialized and
Setting range : Sensor input  Within measuring range ()isdisplayed.
key Linear input With in scaring range Press  key for 3 seconds, then it shifts to Action mode2 screen
Within SV limiter besides Action model screen Action mode2 screen
Targeted value (PV) is displayed on the upper row as four-digit ,and target d > three seconds — >
value (SV) is displayed on the lower row also as four-digit. (Noteshereinafter,
measured value and targeted value are referred to as"PV" and "SV*') Press  key on Action model screen, then it shifts to output 1 monitoring screen.
At the time of FIX, execution SV is displayed and change of setting is possible.

Action Mode 1 screen

Initial value: : (stanby) (Initial value at the time of constant value control)
(reset) (Initial value at the time of program control)
Setting range:: ( ) Control stop [Output OFF (0%)] operation
key conduct of control operation

Choose (RUN) by  key. Decide by  key, then Monitor LED's RUN lights up to start
control operation.
Choose ( Jby key.Decideby key, hen Monitor LED's RUN lights off and
becomes control stop [Output OFF (0%)] conducting.




QOutput 1 monitoring screen
manual output setting range: :0.0-100.0% (within output limiter)
At the time of automatic output,monitor display only.
key Refer to ltem 5-2 about automatic <> manual switchover,and setting method at the
time of manual operation.
A manual output is canceled when an operation mode is made into ()
When a power source is intercepted and re-switched on, it retums to the condition just before
intercepting.
When is allotted to DI, Dl is given priority. Automatic ma < manual switchover is
not performed with key operation,and only the output value at the time of manual operation
can be changed.

Qutput 2 monitoring screen

Contents are the same with that of an output 1.
\l/ key  Output 2 monitoring screen displays only when output 2 option is added.

CT1 current monitoring-screen
Current display range: 0.0-55.0A
Displays at the time of CT input option addition, and the current value detected by CT
sensor is displayed.
key Current value is displayed.

CT2 current monitoring screen

Contents are the same with that of an output 1.

\L key

AT (Auto Tuning) execution screen
Initial value: :
Setting range:: .
key
AT is performed by ON selection ,and canceled by OFF selection.
Not displayed at the time of STBY(RST), a manual output, and P(proportional band) =OFF.
Except in the setting of keylock OFF, AT is unable to perform in scale over.
(At the time of DI allotment,execution of AT by DI can be performed .)
Even in such a case halfway release is performed on this screen.
Release of AT, STBY(RST), EV operating point, setting of keylock and mode 5 ~
9screen are operateable with key.
Except in th setting of AT normal end, execution of AT is canceled compulsorily at the time
of STBY(RST) selection and AT release setup.

EV1 (event 1) operating-point setting screen
Initial value: upper limit absolute value measuring range  Scaling upper limit
lower limit absolute value measuring range  Scaling lower limit
upper limit deviation
key lower limit deviation
within deviation
outside deviation
CTlorCT2
guarantee
Setting range: upper limit absolute value within measuring range within scaling limit
lower limit absolute value  within measuring range  within scaling limit

upper limit deviation ~ unit
lower limit deviation ~ unit
within upper-lower limit deviation ~ ~ unit
outside upper-lower limit deviation ~ unit
CTlorCT2 ~ A
The operating point of the alarm type allotted to EV1 is set up.

No option, No display when . , are allotted to EV1.
The operation mode of each deviation alarm is

Effective at the time of automatic output.

Each deviation alarm serves as PV’ s deviation to Execution SV.

Event operation other than each deviation alarm is always effective.

EV2 {gvent 2) operating-point setting screen

\L key

EV3 (event 3) operating-point setting screen

Initial value,setting range, contents are the same with EV1

Initial value,setting range, contents are the same with EV1
key
When EV3 option is added, event 3 is displayed as the same contents with EV 1 and 2,
irrespective of EV 1 and 2.

Latching release screen

Initial value: :
Setting range:: release EV1
release EV2
key release EV3
release all EVs at a time
On the latching setting screen of each EV mode, No. and which chose

are displayed. If latchingis ~ ,once EV is outputted, EV output state is maintained even if
EV is in the state of OFF. When EV is in a latching state, decimal point of the minimum digit
blinks, and it shows that release of EV is possible. If  key is pressed, EV is released and a

decimal point lights off.

However, release is impossible when a state is in EV power range.
Retum to basic screen

(2) FIX (constant value control) setting screens

At the time of no program option and with program option and is chosen on Action mode2
screen of basic screensead screen of FIX setting screens is displayed when  key is pressed for
3 seconds.

If key is pressed for 3 seconds on lead screen, it retums to basic screen.

basic screen lead screen of FIX setting
—— three seconds -
<— three seconds —
FIX lead screen

No setting on this screen.
\L key Press key,then it shifts to the first setting screen SV1 setting screen.

SV1 setting screen
Initial value : At the time of sensorinput 0
linear input time  scaling lower limit
Setting range: sensor input time  within measuring range
key linear input time - within scaling range
Moreover, within limit of SV limiter.
When SV1 is Execution SV being reflected in basic screen.
Being initialized when measuring range, unit, and scaling are changed.

SV1 outputl PID No. setting screen
Initial value : 1
Setting range:1, 2, 3
key When SV1 is Execution SV,PIDNo. that will be used for control of output 1
is chosen from 1~3.

SV1 output2 PID No. setting screen
Initial value:1
Setting range:12.3
key When SV1 is Execution SV,PIDNo. that will be used for control of output 2 is
chosen from 1~3.
Displayed when output 2 option is added.

SV2 setting screen
Initial value: same with SV1
Setting range: same with SV1
key
Displayed when SV2 is allotted to DI.When terminal of allotted DI short-circuits, it becomes
Execution SV.
When SV2 is Execution SV, it is reflected in basic screen.
Being initialized when measuring range, unit, and scaling are changed.

SV2 output 1 PIDNo. setting screen



Initial value:1
Setting range:12.3
Displayed when SV2 is allotted to DI.
key ~ When SV2 is Execution SV,PIDNo. that will be used for control of output 1 is
chosen from 1~3.

SV2 output 2 PIDNo. setting screen
Initial value:1
Setting range:12.3
key Displayed when SV2 is allotted to DI.
When SV2 is Execution SV,PIDNo. that will be used for control of output 2 is
chosen from 1~3.
Displayed when output 2 option is added.
SV3 setting screen
Initial value: same with SV1
Setting range:  same with SV1
key  Displayed when SV3 is allotted to DI.When terminal of allotted DI short-circuits,
it becomes Execution SV.
When SV3 is Execution SV, it is reflected in basic screen.
Being initialized when measuring range, unit, and scaling are changed.
SV3 output 1 PIDNo. setting screen
Initial value:1
Setting range:12.3
key  Displayed when SV3 is allotted to DI..
When SV3 is Execution SV,PIDNo. that will be used for control of output 1 is
chosen from 1~3.
SV3output 2 PIDNo. setting screen
Initial value:1
Setting range:12.3
key Displayed when SV3 is allotted to DI.
When SV3 is Execution SV,PIDNo. that will be used for control of output 2 is
chosen from 1~3.

Displayed when output 2 option is added.
SV4 setting screen
Initial value: same with SV1
Setting range: same with SV1
key Displayed when SV4 is allotted to DI.
When terminal of allotted DI short-circuits, it becomes Execution SV.
When SV4 is Execution SV, it is reflected in basic screen.
Being initialized when measuring range, unit, and scaling are changed.
SV4 output 1 PIDNo. setting screen
Initial value:1
Setting range:1,2.3
key  Displayed when SV4 is allotted to DI.
When SV4 is Execution SV,PIDNo. that will be used for control of output 1 is
chosen from 1~3.
SV4 output 2 PIDNo. setting screen
Initial value:1
Setting range:12.3
key Displayed when SV4 is allotted to DI.
When SV4 is Execution SV,PIDNo. that will be used for control of output 2 is
chosen from 1~3.

Displayed when output 2 option is added.

Retum to FIX lead screen

(4) Mode 1 screens

Mode 1 lead screen

Press key for 3 seconds on basic screen, then displayed

key No setting on this screen. Pressthe  key, then it shifts to the first setting screen,
keylock setting screen.

Keylock setting screen
Initial value:
Setting range: RN
key
Only change of Execution SV (basic screen) and  keylock is possible.
Possible to change numerical value value manualy ,and key lock level
Only change of a keylock is possible.
Only change of a keylock is possible It can be locked  key

Notes: Even when keylock is set as 1 and 2, manual output value is possible to change.

SV limiter lower limit setting screen
Initial value: measuring range lower limit
Setting range: measuring range lower limit value~measuring range upper limit value—1
key And (SV display tum off)
Lower limit value of target value is set .
When upper limit value is smaller than lower limit value, the value compulsorily becomes
lower limit value +1.
When you choose pressing at lower limit value ;the SV display tum off at
basic screen. But it will tum on at the setting screen.
SV limiter upper limit value setting screen
Initial value: measuring range upper limit
Setting range:SV limiter lower limit value +1~ measuring range upper limit value
J/ key Setting upper limit value of target value is set.

Retum to model lead screen.

(5) Mode 2 screens
Mode 2 lead screen
Press key in model lead screen, or press  key in mode3 lead screen,
then being displayed.
\L key If  keyis pressed, it shifts to the first setting screen PV offset correction screen.

PV offset correction (PV bias) setting screen
Initial value:0
S etting range:—500~500 Digits
key Used for correction of input errors such as sensor.
If offset correction is performed, control is also performed with the corrected value

PV gain correction setting screen
Initial value:0.00
Setting range: +=5.00%
key Maximum input value is corrected within limit of #+5.00% of measuring range.
If corrected, inclination of spang changes in straight line which connects zero point and

correction maximum value.

PV filter setting screen
Initial value:0
Setting range: 0 ~ 9999 seconds
key When input change is violent or noise is overlapped, used in order to ease the
influences.
In 0 second setting, filter does not function.

Mesuring range setting screen
Initial value: multi ~ , voltage  , current
Setting range: Chosen from 5-5.measuring range code table.
key
Combination of input type and measuring range is set by code.

Temperature unit setting screen
Initial value:
Setting range: .
key The temperature unit at the time of a sensor inputis setup from  (°C), ().
Not displayed when the linear input is chosen.

Input scaling lower limit value setting screen
Initial value:0.0
Setting range:  -1999 ~ 9989 digits
J/ key Scaling lower limit value at the time of linear input is set up.

Input scaling upper limit value setting screen
Initial value:100.0
Setting range: —1989 ~ 9999 digits
key  Scaling upper limit value at the time of linear input is set up.

NOTE: Suppose that the difference between a lower limit value and upper limit value is 10
or less,or over 10,000. In this setting, upper limit value is compulsorily changed
into that of +10 or == 10000 count. Upper limit value cannot be set as lower limit

value of +10 count or less,or that of over 10,000 count.




Input scaling Decimal point position Setting screen
Initial value: the first place after decimal point (0.0)
Setting range: no decimal point 0~the third place after decimal point(0.000)
Decimal point position of input scaling is set .
key

NOTE: The screen of input scaling serves as a monitor at the time of a sensor input.

Setting change cannot be performed.

Retum to mode 2 lead screen.

(6) Mode 3 screens

Mode 3 lead screen
No setup
If  key is pressed, it shifts to the first setting screen, output 1 proportional band
key  setting screen. In this screens, PID which can be used in output 1, 1~3 related Items and
soft start of output 1,and proportional period output characteristics are set up.

Qutput 1 PID1 proportional-band (P) setting screen
Initial value:3.0%
Setting range:OFF, 0.1 ~ 999.9%
key
When performing auto tuning, no necessity for a setting basically.
If OFF is chosen, it  becomes ON-OFF (two positions) operation.

Output 1 PID1 Integral time (1) setting screen
Initial value: 120 seconds
Setting range: OFF, 1~6000 seconds
key

When performing auto tuning, no necessity for a setting basically.
This screen is not displayed at the time of ON-OFF operation.
Becomes P operation or PD operation in I=OFF setting.

Qutput 1 PID1 Derivative time (D) setting screen
Initial value: 30 second
Setting range: OFF, 1~3600 seconds
key
When performing auto tuning, no necessity for a setting basically.
This screen is not displayed at the time of ON-OFF operation.
Becomes P operation or Pl operation in D=OFF setting.

Qutputl PID1 manual reset setting screen
Initial value:0.0
Setting range: —50.0~50.0%
key
The offset correction at the time of I=OFF ( P operation,PD operation]) is performed.
This screen is not displayed at the time of ON-OFF operation.

Qutput 1 PID1 differential-gap setting screen
Initial value: 5
Setting range: 1 ~999 unit
key
The differential gap at the time of ON-OFF operation is set.
Displayed at the time of P=OFF ( ON-OFF operation) setup.

Qutputl PID1  minimum limiter setting screen
Initial value:0.0
Setting range: 0.0~99.9%
key Output lower limit value of output 1 PID1 is set up.

Note: At the time of STBY (RST) and scale over output,
limiter value is disregarded.

Qutput 1 PID1 maximum limiter setting screen
Initial value:100.0
Setting range: output limiter lower limiter values +0.1~100.0%
key  Upper limit value of output 1 PID1 is set .

QOutput 1 PID2 proportional band (P) setting screen
Initial value:3.0%
Setting range: OFF, 0.1~ 999.9%
l key Content is the same with output 1 PID1.

Qutput 1 PID2 integral-time (I) setting screen
Initial value: 120 seconds
Setting range: OFF, 1~6000 seconds
l key  Contents is the same with output 1 PID1.

Qutput 1 PID2 derivative-time (D) setting screen
Initial value: 30 seconds
Setting range: OFF, 1~ 3600 seconds
l key Contents is the same with output 1 PID1.

Output 1 PID2 manual reset setting screen
Initial value: 0.0
Setting range: —50.0~50.0%
l key Contents is the same with output 1 PID1.

Qutput 1 PID2 differential gap setting screen
Initial value: 5
Setting range: 5~999 unit
J/ key Contents is the same with output 1 PID1.

Qutput 1 PID2 minimum limiter setting screen
Initial value:0.0
Setting range:0.0~99.9%
l key Contents is the same with output 1 PID1.

Qutput 1 PID2 maximum limiter setting screen
Initial value: 100.00
Setting range: output limiter lower limit value +0.1~100.0%
l key Contents is the same with output 1 PID1.

Qutput 1 PID3 proportional - band (P) setting screen
Initial value: 30%
Setting range:OFF, 0.1~ 999.9%
\L key Contents is the same with output 1 PID1.
Qutput 1 PID3 integral-time (I) setting screen
Initial value: 120 seconds
Setting range: OFF, 1~ 6000 seconds
l key Contents is the same with output 1 PID1.

Output 1 PID3 derivative time (D) setting screen
Initial value: 30 seconds
Setting range: OFF, 1~3600 seconds
l key Contents is the same with output 1 PID1.

Output 1 PID3 manual reset setting screen
Initial value:0.0
Setting range: —50.0~50.0%
l key Contents is the same with output 1 PID1.

Qutput 1 PID3 differential gap setting screen
Initial value:5
Setting range:1~999 unit
\l, key Contents is the same with output 1 PID1.
Qutput 1 PID3 minimum limiter setting screen
Initial value: 0.0
Setting range: 0.0~99.9%
J/ key Contents is the same with output 1 PID1.

Qutput 1 PID3 maximum limiter setting screen
Initial value: 100.0
Setting range: output limiter lower limit values +0.1~100.0%
l key Contents is the same with output 1 PID1.

Output 1 soft starting time setting screen
Initial value: OFF
Setting range:OFF, 0.5~120.0 seconds (setting resolution 0.5 second)
This is the function that eases change of output at the time of a power-on and startup.
key  Does not function at the time of OFF setup.



Qutput 1 proportional periodic time setting screen
Initial value: Contact output 30.0 seconds
Voltage pulse output 30 seconds
key Setting range: 0.5~120.0 seconds (setting resolution 0.5 second)
Proportional periodic time of output 1 is set.
Not displayed when output 1 is current.

Qutput 1 characteristics setting screen
Initial value:
Setting range: .
key  Characteristics of control output is chosenfrom (heating characteristics)
and (cooling characteristics)

Retum to mode 3 lead screen

(7) Mode 4 screens

Mode 4screens is the setup screens of output 2 option. Not displayed when option is not added.

Mode 4 lead screen
No setup
Press  key, then it shifts to the first setting screen,output 2 proportional band 1
key  setting screen.
On this screen, PID1~3 related items that can be used in output 2,
soft start of output 2,and proportional period output characteristics are set.

Qutput 2 PID1 proportional band (P) setting screen
Initial value:3.0%
Setting range:OFF, 0.1~ 999.9%
\L key Contents is the same with output 1 PID1.

Qutput 2 PID1 integral-time (I) setting screen
Initial value: 120 seconds
Setting range: OFF, 1~ 6000 seconds
l key Contents is the same with output 1 PID1.

Qutput 2 PID1 derivative-time (D) setting screen
Initial value: 30 seconds
Setting range: OFF, 1~3600 seconds
l key Contents is the same with output 1 PID1.

Qutput 2 PID1 dead-band setting screen
Initial value:0
Setting range: —1999~5000 unit
key
Output 2's operation zone to output 1 is set with dead- band.

Qutput 2 PID1 differential-gap setting screen
Initial value:5
Setting range: 1~999 unit
J/ key Contents is the same with output 1 PID1.

Qutput 2 PID1 minimum limiter setting screen
Initial value: 0.0
Setting range: 0.0~99.9%
key Contents is the same with output 1 PID1.

Qutput 2 PID1 maximum limiter setting screen
Initial value:100.0
Setting range: output limiter lower limit values +0.1~100.0 %
\l/ key Contents is the same with output 1 PID1.

Qutput 2 PID2 proportional-band (P) setting screen
Initial value:3.0%
Setting range: OFF, 0.1~ 999.9%
\L key Contents is the same with output 1 PID1.

Qutput 2 PID2 integral-time (I) setting screen
Initial value: 120 seconds
Setting range: OFF, 1~6000 seconds
\L key Contents is the same with output 1 PID1.

QOutput 2 PID2 derivative-time (D) setting screen
Initial value: 30 seconds
Setting range: OFF, 1~3600 seconds
\L key Contents is the same with output 1 PID1.

Qutput 2 PID2 dead-band setting screen
Initial value:0.0
Setting range: —50.0~50.0%
\L key Contents are the same as output 2PID1 dead-band setting screen.

Qutput 2 PID2 differential-gap setting screen
Initial value: 5
Setting range: 1~999 digits
\L key Contents is the same with output 1 PID1.

Qutput 2 PID2 minimum limiter setting screen
Initial value: 0.0
Setting range: 0.0~99.9%
\L key Contents is the same with output 1 PID1.

Qutput 2 PID2 maximum limiter setting screen
Initial value:100.0
Setting range:output limiter lower limit values+0.1~100.0 %
\L key Contents is the same with output 1 PID1.

Qutput 2 PID3 proportional-band (P) setting screen
Initial value:3.0%
Setting range:OFF, 0.1~999.9%
\L key Contents is the same with output 1 PID1.

Qutput 2 PID3 integral-time (I) setting screen
Initial value: 120 seconds
Setting range: OFF, 1~6000 seconds
\L key Contents is the same with output 1 PID1.

Qutput 2 PID3 derivative-time (D) setting screen
Initial value: 30 seconds
Setting range: OFF, 1~3600 second
\L key Contents is the same with output 1 PID1.

Qutput 2 PID3 dead-band setting screen
Initial value:0.0
Setting range: —50.0~50.0%
\L key Contents are the same as output 2 PID1 dead-band setting screen.

Qutput 2 PID3 differential-gap setting screen
Initial value:5
Setting range: 1~999 digits
\L key Contents is the same with output 1 PID1.

Qutput 2 PID3 minimum limiter setting screen
Initial value:0.0
Setting range: 0.0~99.9%
\L key Contents is the same with output 1 PID1.

Qutput 2 PID3 maximum limiter setting screen
Initial value:100.0
Setting range: output limiter lower limit values+0.1~100.0%
J/ key Contents is the same with output 1 PID1.

Output 2 soft starting time setting screen
Initial value:OFF
Setting range:OFF, 0.5~120.0 seconds (setting resolution 0.5 second)
l key Contents is the same with output 1.

Qutput 2 proportional periodic-time setting screen
Initial value: Contact output 30.0 seconds
Voltage pulse output 30 seconds
key Setting range: 0.5~120.0 seconds (setting resolution 0.5 second)
Contents is the same with output 1.



Qutput 2 characteristics setting screen
Initial value:
Setting range: .
\l, key Contents is the same with output 1.
Retum to mode 4 lead screen.

(8) Mode 5 screens
Mode 5 screens is the setup screens of event option. Not displayed when option is not added.
Mode 5 lead screen
No setup.
Press
key

Event 1 operation-mode setting screen
Initial value:
Setting range: Chosen from event type character table.
key
Event type allotted to  event 1 is chosen from character table.
Event type character table

Character Type

No allotment

Upper limit absolute value
alam

Lower limit absolute value
alam

Scale over alarm

Maximum deviation alarm

Minimum deviation alarm

Within deviation alarm

Without deviation alarm

RUN signal

Control loop alarm 1

Control loop alarm 2

3 Being initialized if measuring range, scaling, and unit are changed.
3 Deviation alarm is possible to output at the time of RUN+AUTO.

In other events, output is always possible.
Event 1 differential-gap setting screen
Initial value:5Digits
Setting range: 1~999 Digits
key  ON-OFF differential gap of event 1 is set .
Not displayed, when the event 1 mode are as follows. NN .are
Al
lotted.

Change in measuring range, scaling, unit, and the event 1 mode make it initialize.

Event 1 standby operation setting screen

Initial value: :
key Setting range:: NN
:No standby operation.  : standby-operation only at the time of a power-on.

: Standby-operation in the following cases. ;At the time of power-on.
When each alarm's operating point is changed,
When deviation alarm's SV is performed,
When RUN/STBY (RST) is switched,
When AUTO/MAN is switched.
Not displayed, when the event 1 mode are as follows. ; NN .
Change in measuring range, scaling, unit, and the event 1 mode make it initialize.
Event 1 latching setting screen
Initial value:
Setting range: .
key
When latching is set as
state isheld.  Not displayed when event 1 mode is
Being initialized if measuring range, scaling, and unit are changed.

,once event is output, even if event is OFF state event output

Event 1 output characteristics setting screen

Initial value:
Setting range: .
key Output characteristics event 1 is chosen from  : normal open,
- normal closing.

key , it shifts to the first setting screen, event 1 operation-mode setting screen.

Not displayed when event 1 mode is

Note: If is chosen,relay tums to ON about 1.8 seconds later when power source is

switched on,and tums to OFF in event output range.

Event 2 mode setting screen
Initial value:
Setting range: Chosen from event type character table.
key  Type allotted to event 2 should be chosen from character table.
Change in measuring range, scaling, unit, and the event 1 mode make it initialize.

Event 2 differential-gap setting screen
Initial value: 5digit
Setting range:1~999 digit
\L key ~ The same asevent 1.

Event 2 standby operation setting screen
Initial value:
Setting range: NN
\Lkey The same as event 1.

Event 2 latching setting screen
Initial value: :
Setting range:: .
\L key ~ The sameasevent 1.

Event 2 output characteristics setting screen
Initial value: :
Setting range:: .
\Lkey The same as event 1.

Event 3 mode setting screen
Notes: Apart from event 1—2, event 3 is displayed when being added as additional option.
Initial value:
Setting range: Chosen from event type character table.
key  Type allotted to event 2 should be chosen from character table.
Change in measuring range, scaling, unit, and the event 1 mode make it initialize.

Event 3 differential-gap setting screen
Initial value: 5 digit
Setting range: 1~999 digit
\L key ~ The sameasevent 1.

Event 3 standby operation setting screen
Initial value:
Setting range: NN
\L key ~ Thesameasevent 1.

Event 3 latching setting screen
Initial value:
Setting range: .
\L key  The same asevent 1.

Event 3 output characteristics setting screen

Initial value:
Setting range: .
\l/ key ~ The sameasevent 1.

Retum to mode 5 lead screen

(9) Mode 6 screens

Mode 6 screens is the setup screens of extemal control input (DI) option.

Not displayed when option is not added.

Dl input is a no-voltage contact or open collector

Mode 6 lead screen
Press  key, it shifts to the first setting screen, DI1 mode setting screen.
key
In MAC50D (48x48), when option of CT OUTPUT is added,
DI 1~DI3 cannot be chosen and not displayed.

DI 1 mode setting screen
Initial value:
10



Setting range: chosen from DI operation character table
key
Choose DI operation that is allotted to DI 1 from character table.

DI 2 mode setting screen
Initial value:
Setting range: chosen from DI operation character table
key
Choose DI operation that is allotted to DI 2 from character table.

DI 3 mode setting screen
Initial value:
Setting range: Chosen from DI operation character table.
key
Choose DI operation that is allotted to DI 3 from character table.

DI 4 mode setting screen
Notes: Apart from DI 1—3, DI 4 is displayed when being added as additional option.
Initial value:
Setting range: Chosen from DI operation character table.

key
\LChoose DI operation that is allotted to DI 4 from character table.
Retum to mode 6 lead screen
DI operation character table and restrictions conceming DI
DI operation character table

Dl character | Operation type Input Contents
detection
No allotment
2st SV level With closed DI terminal - Execution SV = 1st SV
2nd SV level With closed DI terminal  Execution SV = 2nd SV
3rd SV level With closed DI terminal - Execution SV = 3rd SV
4th SV level With closed DI terminal - Execution SV = 4th SV
control RUN level RUN with closed DI terminal, STBY with open one.
manual inpu t level Manual with closed DI terminalauto with open one.
auto tuning edge AT-start with rise edge.
latching release edge All latching are released by rise edg.
super key lock level Super keylock with closed DI terminal.
Release with opened.
*When ~ are conducted during AT execution, they are performed at the time of AT
termination.

*When ~ are allotted to to each DI, priority isgivento - - - inorder.

*  can be performed at the time of a RUN-automatic output.

*When is allotted to, release in the middle of AT operation is carried out by off-key operation chosen in

AT screen.

*While AT is performed, if STBY (RST) or a manual output is performed, AT is released.

*Even when a keylock is not OFF,conducting of DI is effective.

*The same operation other than is impossible to allot to DI1-D4 at a time.

*Qperation allotted to DI takes priority over DI.. Key operation cannot be performed.

*Execution of DI operation is possible to perform. But neither release of AT nor numerical change of SV and
manual output is possible to perform.*In DI input, 5VDC 0.5mA per point is impressed.Use endurable
switch, transistor and so on.  =Wiring distance of DI should be less than 30m.

(20) Mode 7 screens

The Mode 7 screens is the setup screens of analog output option.
Not displayed when option is not added.
In MAC50D (48x48)when communication option isaddedit is impossible to choose and display.
Mode 7 lead screen

When  key is pressed, it shifts to the first setting screen,analog output mode
\L key  setting screen.

Analog output mode setting screen
Initial value:
Setting range: PV

(does not output)

key execution SV
control out put 1
control out put 2
CTOUTPUT 1
CT OUTPUT 2
, , is displayed when option is added.

Data type allotted to analog output are chosen.

11

Analog output scaling lower limit value setting screen
Initial value: the following table
Setting range: the following table
key
Lower limit value of range allotted to analog output is set up.
However, AS L<AS H Lower limit value is given priority

MODE Sdtingrange Initid vaue
PV | sensorinput within measuring range measuring rangelower limit vaue
SV | linear input withinscalingrange sding lower limit vdue
OUT1,0UT2 00~999 00
CT1,CT2 00~499 00

Analog output scaling upper limit value setting screen
Initial value: the following table
Setting range:the following table
key
Upper limit value of range allotted to analog output is set up.
However, AS L<AS H  Lower limit value is given priority

MODE Sdtingrange Initid vadue
pPv enorinput  [withinmeasuring range measuring rangeuppe limit vdue
sV lineerinput | within scdingrange scaling upper limit vdue
OuUT1,0UT2 0.1~1000 1000
CT1,CT2 0.1~ 500 500

Lower limit value takes priority, therefore upper limit value cannot be set below the value of
lower limit value +1. When a lower limit value is set more than upper limit value, upper limit value
is push to the level of lower limit value +1.

Analog output limiter lower limit value setting screen
Initial value: 0.0
Setting range:0.0~100.0%
key
The lower limit value of analog output value (4-20mA) is set up by %.
For example, output value of a lower limit value in each setup are:8mA(25.0),
12mA(50.0), 16mA(75.0) and 20mA(100.0 ) respectively.

Analog output limiter upper limit value setting screen
Initial value:100.0
Setting range: 0.0~100.0%
key
Upper limit value of analog output value (4-20mA) is set up by %.
If set as the same value as and , itis fixed to the value.

Retum to mode 7 lead screen

Note: An analog output limiter can be made into reverse scaling.
Example: Output range :0°C (4mA)~ 1200°C (20mA) can be 0°C (20mA) ~ 1200°C (4mA).
Set AL L as 100% and AL_H as 0.0%.

(11) Mode 8 screens

Mode 8 screens is the setup screens of CT OUTPUT option.

Not displayed when option is not added.

In MAC50D (48x48)when DI 1~3 are addediit is impossible to choose and display.
Mode 8 lead screen

Press  key, it shifts to the first setting screen, CT1 mode setting screen.
key

Initial value:
Setting range: N . N
key . N
Object detected by CT (current) sensor is chosen.
In the case of a current output, is not displayed.
is not displayed without current output or output 2 option.
and  are not displayed without any option, respectively.

CT1 delay time setting screen
Initial value:0.5



Setting range: 0.5~30.0 seconds
key When control loop abnormal alarm is allotted to event,delay time from switchover of
operation (ON-OFF) to detection start is set up.

CT2 mode setting screen
Initial value:
Setting range: N . N
key . N
The same as CT1 mode setting screen.

CT2 delay time setting screen
Initial value: 0.5
Setting range: 0.5~30.0 seconds
J/ key The same as CT1 delay time setting screen

Retum to mode 8 lead screen

About control loop abnormal alarm
When the targeted output of a control loop abnormal alarm is ON, if current detected by CT is lower
than the allotted event's operating point(Setting Value of a basic screens, event operating point setting
screen)
alarm output is issued as breaking alarm.
When the targeted output is OFF, if detected current is higher than the allotted event's operating point
(short-circuit, earth fault, etc.)

(12) Mode 9screens
Mode 9screens is the setup screens of communication (RS-485) option.
Not displayed when it isnot added. See the attached Communication Instruction Manual (in the
appendix : ""at the time of communication option added"") about communication,

5-5. measuring rangecode table

Mesaurdng Range
InpUtType ok nitcoe (O UnitCode ()
R 0 ~1700 0 ~3100
K -1999~ 4000 300 ~ 700
K 0 ~1200 0 ~2200
K 00~ 3000 0 ~ 600
K 00~ 8000 0 ~1500
J 0 ~ 600 0 ~1100
Thamo J 0.0~ 6000 0 ~1100
Caugle T 1999~ 2000 300 ~ 400
E 0 ~ 700 0 ~1300
S 0 ~1700 0 ~3100
*5U 1999~ 2000 300 ~ 400
N 0 ~1300 0 ~2300
*1B 0 ~1800 0 ~3300
M *3\Wre5-26 0 ~2300 0 ~4200
u *APLTI 0 ~1300 0 ~2300
' 200 ~ 600 300 ~1100
t -1000~ 2000 -1500~ 4000
i *6 00~ 1000 00~ 2000
*6 -500~ 500 -600~ 1200
! -1000~ 3000 -1500~ 6000
n 1999~ 3000 300 ~ 600
P | ResiganceBulb P00 1999~ 6000 00 ~110
L: 0 ~ 250 0 ~ 500
200 ~ 500 300 ~ 900
:Z 1000~ 2000 -1500~ 4000
00~ 1000 00~ 2000
-500~ 500 -60.0~ 1200
-1000~ 3000 -1500~ 6000
1999~ 3000 300 ~ 600
-1999~ 5000 300 ~ 900
0 ~ 25 0 ~ 500
Volatage(mV)*70~ 10
0~100
*7-10~ 10
0~ 20 Scling  Range:-1999~9999 Digjt
0~ 50 Span :10~10000Digit
Voltage(V) 1~ 5§ Changeof dedmal point’spostionispossble
0~ 5 (nodedimdl port, 0.1,001,0.001)
A~ 1
0~ 1
0~ 2
0~ 10
Current(mA) 4~ 20
0~ 20
thermo couple  BRSKEJTNJIS/IEC

resistance bulb  Pt100:JIS/IEC
JPt100: former JIS
Accuracy is not guaranteed below B:400°C (752 ).
In K, T, Uaccuracy is£05%FS for 0~—100°C (-148 )and
+10%FS if it is below—100°C
Wre 5-26: Product of Hoskins Mfg. co,,
PLI: Platinel
U:DIN43710
accuracy of Pt/JPt+500°C, 0.0~1000°C is *0.3%FS.
0~10mV, accuracy of 0~10mVis =0.3% of input range.

*1 themmo couple
*2 themmo couple

*3 thermo couple
*4 thermo couple
*5 thermo couple
*6 resistance bulb
*7 voltage(mV)

* Setup of factory shipmentis Multiinput.  thermo couple 0-1200°C
Voltage input ~ :1-5V 0.0-1000
Currentinput  : 4-20mA 00-1000
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6. Supplementary Explanation of Function
6-1. Auto retum function
When there is no key operation 3 minutes or more,on the screen except for basic screen and each
monitoring screen, screen automatically shifts to basic screen. (Auto retum).

6-2. Output Soft Start Function
This is the function to increase the control output gradually with set-up time at the time of
power-on,
STBY—RUN, and normal retum from scale over. This is effective for controlling the excessive
current to loads, such as a heater.
1) Soft- start functions in the following conditions.
+At the time of the power-on in automatic operation, STBY(RST)—RUN, and normal retum from
scale over.
+Setup of proportional band (P) is other than OFF
»Soft starting time is not OFF
6-3. Event Selection Alarm Operation Figure
The figure of alarm operation figure allotted to event 1~3 is shown.

. Lower limit absolute value alarm :Upper limit absolute value alarm

ON operation ON operation

N N

A A
A:SV A Alarm operating point setting value

: Upper limit deviation alarm :Lower limit deviation alarm

ON operation

N
Differential gap —> < — <&— Differential gap
A A A A
:Without deviation alarm :Within deviation alarm
ON operation
A A peral 7/}
ON operation
A A A A A A
. Scale over
— ON operation
A perl ,r
—10% 0% —PV— 100% 110%

6-4. AT (Auto Tuning)

+If AT is performed by FIX (constant value control), AT monitor LED blinks and light is put out by
termination or intermediate release.

+When auto tuning is ended in inclination step or chosen all PID(s) , it is in standby state until one
pattem is completed. then lights up, then puts out when one pattem is completed.

+AT at the time of 2 output specification is as follows.
At the time of heating / cooling operation and cooling / heating operation = OUT1, OUT2
common - PID value
At the time of heating / heating operation and cooling / cooling operation, only OUT1 performs AT.
OUT 2 output while performing AT is 0% or output limiter lower limit value.

13

6-5. 2 output-characteristics figure
2-output —characteristics is shown in the following figure.
© Conditions: P operation, manual reset () —50.0%

1) OUT 1 RA (heating) -OUT 2 DA (cooling) operation

contyol out put 1 (RA characteristics)  control out put 2 (DA characteristics)
output 100% | |
i i
! A
L
L !
| |
output 0% i
A A A
—DB DB=0 +DB

A : Setting Value (SV)  A: DB (dead band)

2) OUT 1RA (heating)* OUT 2 RA (heating)

contyol out put 1 (RA characteristics)  control out put 2 (RA characteristics)
output 100% i i
| |
b, !
L
| N
| |
output 0% - |
A A A
—DB DB=0 +DB

A : Setting Value (SV)  A: DB (dead band)



6-6 PID control methid

(Flex PID Method add from Ver 1. .2)

MAC50 equipped with flex PID which can be suited SV (target value) change followingness as a disturbance
in addition to the usual type SHIMAX PID which can be suited for a few target of a disturbance element
(factory sewtting)

This is explainaton a modification method of two tyoes PID method both SHIMAX PID methid and Flex PID
method.

(2)Setting of PID method

AN A AN

<—> <—> <—
v v v
3seconds T \L 3seconds
: SHIMAX PID
PATEEN : Flex PID
v

Press  key 3seconds at each setting lead screen from Mode 1 to Mode 9, it move to the screen that can be

shoosen both SHIMAX PID or Flex PID.

(2) About the factor used for Flex PID.(Add from ver 1. 2*)

There are a factor  for SV change followingness and a disturbance response factor and in addition to the

SHIMAX PID method, P (proportional band), | (integration time) and D (derivative time) in flex PID,
and it's possible to set from 1 to 3 at PID setting screen of output 1 and 2.

At PID setting screen it can be movedto  setting screen by pressing  key for 3seconds.
Move to  setting screen by pressing  key, move to  setting screen by pressing  key, move to
setting screen by pressing  key, move to PID setting screen by pressing  key 3secondsat  setting
screen.
Same as . N N
and
3seconds 3seconds 3seconds 3seconds
<— <]
Fector canbesgt to SHIMAX

PID methid, but it can be fandtioned only
Flex AD.

(3) Adjustment of each Factor
Auto tuning fundion cdaulates gandard PID for the turbulence response but best value is not necessarily
obtained for dl applications
When the auto tuning fundion finished, it should be confirmed whether theauto tuning reuilt is excdlert by
giving turbulence by intention while chedking the control result.
Theintegration limitation coeffident istimmed  asan adjusment of the overshoat and undershoats When
is enlarged, it becomes easy for the overshoot and undershoat to go out though the restoration speed
quickens
setting range=0.00~1.00 Default Vaue(Vaueof Outputl 04 assame Output 1 &2)
(0.8 AsRevarse-charadeidic Output 1& 2)
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Adjustment of follow for Start up and SV change
The turbulence response and the SV change follow can be individually set by Flexible PID method in
MAC50.It already set up the turbulence response, and now set it according to the purpose based on the

table below.
Control method Festures Remaks
I — P D (Messuramets proportion | For fixation control
differentiation eerly type)
1 1
1flexible
ID—P(Messurements proportionally | The kidkbeck by the SV value chengeis inferior and a PID contrdl
1 (o)
early type) nobur and thetarget value
IP—D (Messurements differentiction | follow arealittleinferior. For ramp control
o 1
earlytype)
o] o] PID (Deflection PID) For target valuefollow valuingand cascederegulation
P—I—PD(P2 flexitype) like2fledble
[0} Turbulence responseand target valuefollow
PID oontrol
setting rangg=0. 00~1. 00 Default value(FIX: =0.40 =1.00 )

should be reduced when you want to improve the step response at the SV change and the
start-up,
to reduce the output change.

should be expanded when you wants to reduce the overshoot at the step responds and

should be reduced when you want to improve the follow performance at the lamp control,  should

be expanded When you wants to reduce the overshoot at the lamp ends and to reduce the output
change

7. Touble Shooting

7-1. Cause and Treatment of Main Defects

Contents of defects Cause Treatment
Error message display Refer to cause and treatment of Refer to cause and treatment of error
error display
display

PV display is not normal Mismatch of instrument and input. Type code, check of specification.

Fault in the wiring.

Check of wiring.

Display disappeared and
does not operate

Power is not supplied.

Abnormality of instrument.

Check of a power supply (voltage of
terminal, switch, fuse, wiring).

Key operation impossible

Keylocked.

Abnormality of instrument.

Release of keylock
Check of instrument, repair, exchange.




7-2. Cause and Treatment of Error Display

(1) Abnormality Display of Measurement Input

Error display Contents Cause Treatment
Scale over in upper limit L.wire breaking of thermocouple input 1.wire breaking check of thermocouple input wiring,
(HHHH) 2.wire breaking of resistance bulb input A replacement of thermocouple
3.when input exceeds upper limit of measuring range by 10% 2.check of resistance bulbA wiring, replacement of
resistance bulb
3.check of input voltage value and current value, input
transmitter and specification (matching of incoming
signal and meter specification)
Scale over in lower limit 1.when input exceeds lower limit of measuring range by 10% 1.polarity of input is everse, check of wiring and an input
(LLLeL) 2.wire breaking of resistance bulb input B* transmitter
2.check of resistance bulb B wiring,replacement of
resistance bulb
*B: Wiring of MAC50A, 3B's terminal No.11, Wiring of MAC50D's terminal No.5
Breaking of resistance bulb input L.wire breaking of b* 1.check of resistance bulb wiring
B——-) *b: Wiring of MAC50A, 3B's terminal No.12,wiring of MAC50D's terminal No.6
2.multiple wire breaking combinations in Abb 2.replacement of resistance bulb
(Aand B, A and b, B and b, all of ABB)
Cold junction (CJ) temperature of thermocouple | When ambient temperature of a meter exceeds 80°C | 1.make Ambient temperature of meter within use environment
(CJHH) input is scale over in upper limit side condition temperature
2. Check the meter when ambient temperature is not over 80°C
Cold junction (CJ) temperature of thermocouple | When ambient temperature of meter becomes less 1.make Ambient temperature of meter within use environment
(CJLL) input is scale over in lower limit side than —20°C condition temperature
2. Check the meter when ambient temperature is not less than
-20°C

8. Specification
Display

Display method  Digital display:

MAC50B(48x96 size)

MAC50C(72 X72 size)

MACS50D (48x48 size)

MACS0A (96 x 96 size)

PV red 7 segment LED
SV green 7 segment LED
PV red 7 segment LED
SV green 7 segment LED
PV red 7 segment LED
SV green 7 segment LED
PV red 7 segment LED
SV green 7 segment LED

Status display: RUN (green), PRG (green), AT (green), OUT 1(green)
EV1 (yellow), EV2 (yellow), OUT2 /EV3 (yellow)

Display accuracy

. £(0.25%FS+1digit)CJ errors not included, B thermo couple below 400°C is not guaranteed.

Display accuracy during EMC examination is #=5%FS.

Accuracy maintenance range  : 23%5°C
Display range
Display resolution

Input scaling

: Possible at the time of voltage input and current input

: -10%-110% of measuring range, but Pt100's -200~600°C is -240~680°C
. Changes with measuring range and scaling.

no decimal point 0.1, 0.01, 0.001)

Setting
Setting system : By five front keys (

SVSetting range

: Same with measuring range

4 figure (character quantity about 13mm)

4 figure (height of character about 20mm)

4 figure (height of character about 12mm)
4 figures (height of character about 9 mm)
4 figure (height of character about 16mm)
4 figures (height of character about 16 mm)
4 figure (height of character about 12mm)
4 figures (height of character about 9mm)

-1999-9999 (spang 10 — 10000 count, decimal point position

Setting lock : Communication and key seting (three levels), DI (one level)
Operations Level Lock Content
Communication OFF No lock
& 1 Execution SV and a manual numerical change are possible. And change of a keylock level is possible.
Key setting 2 Possible to change numerical value manually and keylock level.
3 Possible to change keylock level.
4 Only change of a keylock is possible It can be locked  key
DI Setting Super Key Lock (Shift between screens prohibited. Fixed only to the basic screen.)

* Regardless of the setting lock by communication & key setting, the

However, even
SV setting limiter
Unit setting
Input
Multi input
Thermocouple
Influence of lead-wire :124V./109
Burnout
Measuring range

Compensation accuracy

key is not received when super keylock by DI is performed.

:500Q or more, external resistance tolerance level

:Same with measuring range ( lower limit < upper limit )
:Settable at the time of sensor input °C,° F

100Qor less input resistance

: Standard equipment (Up Scale only)
:Item 5-5. Refer to measuring range code table.
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of reference junction :+=1°C (ambient temperature 18-28"C) At the time of vertical plural proximity attachment +=2°C
=+2°C (ambient temperature 0-50°C) At the time of vertical plural proximity attachment =3°C
Several minutes after power-on, accuracy is not guaranteed. Reaches the accuracy level within 5 minutes after power-on.
Tracking of a reference
junction :Below the ambient temperature of 0.5 °C / min, compensation accuracy of reference junction +=1°C
Resistance bulb stipulated
current resistance bulb  :Approx. 0.25mA
Lead wire resistance
tolerance level :5Q or less per wire (Resistance of three lines should be equal)
Influence of lead-wire
resistance :5Q or less per wire 0.2%FS
10Q or less per wire 0.5%FS
20Q or less per wire 1.0%FS
Measuring range  :Item 5-5. Refer to measuring range code table.
Voltage (mV) Input resistor :500k 2 or more
Input voltage range :Item 5-5. Refer to measuring range code table.
Voltage input (V) Input resistor:500kQ or more
Input voltage range :Item 5-5. Refer to measuring range code table.
Current input (mA) reception
Resistance :250Q (built-in)
Input range :Item 5-5. Refer to measuring range code table.

Sampling period :0.25 second

PV filter :0 - 9999 second
PV offset compensation : =500 unit
PV gain correction : =5.00%PV filter

Control

Control system :PID control with an auto tuning function or ON-OFF operation
Proportional band (P) :OFF and 0.1 - 999.9% of measuring range (ON-OFF operation by OFF setting)
ON-OFF Differential-gap (DF) :1 - 999 unit
Integration Time (1) :OFF, 1- 6000 seconds (PD operation by OFF setting) } If both | and D are OFF, P operation.
Manual Reset (MR) : +50.0% (effective when set as | = OFF)
Output 2 dead band : -1999 - 5000 unit

Output limiter (OL, OH) :0.0 - 100.0% (OL<OH) (set resolution 0.1)
Soft start :OFF, 0.5 - 120.0 seconds (set resolution 0.5)
Proportional period :0.5 - 120.0 seconds (set resolution 0.5)
Control output characteristic :Output 1, output 2. Possible to choose either RA (heating) or DA (cooling).
Manual output :0.0 - 100.0% (set resolution 0.1)

* Each parameter,( P, |, D, DF, MR, OL, and OH) of Outputs 1 and Outputs 2, Flex PID belongs to 1~3 categories.

Control output 1

Contact :normal open (1a) 240V AC 2A (resistance load)
Voltage pulse (SSR drive) :12V DC+1.0--1.5V MAX20mA
Current :4 - 20mA DC load resistance 500Q or less Display accuracyaccuracy= 1% (accuracy maintenance range 23°C+5°C)

Load regulation #0.2%, resolution approx. 1/12000

Control out put 2 (option) :Control out put 2 is exclusive option of event 3 and DI4.

Contact :normal open (1a) 240V AC 2A (resistance load)

Voltage pulse (SSR drive) 112V DC+1.0--1.5V MAX20mA

Current :4 - 20mA DC load resistance 500 R or less ,display accuracy= 1% (accuracy maintenance range 23°C+5°C )

Load regulation ~ =0.2%, resolution approx. 1/200
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Event 1-2 (option) :2 sets

Output rating :Contact  Normal open (la) 240V AC 2A (resistance load) EV1-EV2 and common
Kind of event :Refer to following table.
Function Character Note
No allotment

Upper limit absolute value Alarm

Lower limit absolute value alarm

Scale over alarm HHHH, LLLL, B---- Operates, when displayed.

Upper limit deviation value Alarm

Lower limit deviation value alarm

Within deviation alarm

Without deviation alarm

RUN signal Operates during PROG and FIX in operation.

Control loop alarm When contact/voltage pulse output is ON Breaking alarm, when it is below EV set.

(Heater breaking / loop) When contact/voltage pulse output is OFF Loop alarm, when it is more than EV set.
Setting range :Upper limit absolute value alarm, Lower limit absolute value alarm within measuring range

Upper limit deviation alarm, Lower limit deviation alarm -1999 - 2000 unit

Within deviation alarm, without deviation alarm 0 - 2000unit

Control loop alarm 0.0-50.0A
Standby operation :OFF No standby operation

1 Only at the Time of Power-on, standby operation
2 At the Time of power switch on, each alarm operating point is changed, deviation alarm's execution SV is changed,
and RUN/STBY (RST) is switched over standby operation, at the time of AUTO/MAN switchover

Latching :Alarm operation maintenance function(Release is done by key operation, DI, or power OFF.
In the case of release by DI and power OFF, all alarms are called off simultaneously)
Differential gap : 1 -999 unit
Output characteristic : Choose from normal open (NO) or normal closing (NC).
If NC is chosen and power is turned on, relay becomes ON about 1.8 seconds and becomes OFF at event power range.
Event3 (Option) : Event3 is exclusive selection option of control out put 2 and Dl4.
: Item and contents are same with event 1 and 2.
DI 1-2-3 (option) : Set of 3 In MAC50D, exclusive selection option with CT input .
Input rating : 5V DC 0.5mA
Allotment function . Refer to following table.
DI Operation type Input Contents
character detection
No allotment
2nd SV level With closed DI terminal Execution SV = 2nd
SV
3rd SV level With closed DI terminal Execution SV = 3rd
SV
4th SV level With closed DI terminal Execution SV = 4th
SV
control RUN level RUN with closed DI terminal, STBY with open
one.
manual inpu t level Manual with closed DI terminal,auto with open
one.
auto tuning edge AT-start with rise edge.
latching release edge All latching are released by rise edg.
super key lock level Super keylock with closed DI terminal.
Release with opened.

Input minimum retention time : 0.25 second

Input of operation : Non-voltage contact or open collector
DI4 (option) : DI4 is exclusive selection option with control output 2, Event3
Number of input : One

. Item and contents are same with DI 1, DI 2 and DI 3.

Communication function(option) :Output and an exclusive selection option for MAC50D.
Read attached communication instructions manual that detailed about communication function.
Communicative type : EIA standard  RS-485
Communication system  : Two-wire system half duplex multi-drops (bus) system
Synchro system : Asynchronous system
Communication distance : Maximum 500m (dependson conditions)
Communication Speed : 1200, 2400, 4800, 9600, 19200 or 38400bps
Data format : Start 1bit, Stop 1 2 bits, Data length 7 or 8 bits, Parity without, odd number, even number
Master function : Chooses from SV, OUT1, OUT2 (1:n number of slaves maximum 31)

% When MAC50 is a master, slave address range must be continuation.
% When MACS50 is a master, bus connection with other host PCs is not allowed.

% Input range of master machine and slave machine should be equal,at the time of cascade control
Slave address : 1-255
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Parameter preservation mode: Choose from RAM, MIX and EEP mode.

Error detection : None, Choose from ADD, complement of ADD +2, exclusive OR, CRC-16 and LRC
Flow control : none
Delay : 1 - 500ms (resolution 1ms)
Communication code : ASCII code or binary code
Protocol : SHIMAX Standard or MODBUS ACII, MODBUS RTU protocol
Termination resistance : 120Q (external connection)
Number of connection : Maximum 32 sets (depends on conditions, host is included)
Analog output(AO) : In MAC50D, exclusive selection option with communication function
Output kind : Choose from PV, SV, OUT1, OUT2, CT1, and CT2.

Output rating : 4-20mA DC 3009 or less, Display accuracy =£0.3% (accuracy maintenance range 23°C£5°C )

Load regulation==0.05%, Resolution approx 1/50,000

Scaling function : with (range depends on output type) analog output lower limit value < analog output upper limit value

Output limiter : 0.0 - 100.0% (reverse setting is possible)
CT1-CT2 input : In MAC50D, exclusive selection option with DI-D2-D3

Detection method : Current judging system by CT sensor
Detection range : 0.0-55.0A
Sampling period : 125ms
Detection accuracy : =5%FS

Detection delay time : 0.5 - 30.0 seconds

Alarm output . Assigned to event
Detection Objects : Assigned to OUT1, OUT2, EV1, EV2, and EV3.

Alarm operating point
setting range : 0.0-50.0A
Recommended CT sensors : Products of URD co.,, CTL-6-L ,CTL-6-V, CTL-6-P-H, CTL-6-S-H, CTL-12L-8

General specification

Data save : By nonvolatile memory (EEPROM)
Temporary dead time : no influence within  0.02 second 100% dip
Use environmental condition : Temperature: —10~55 °C
Humidity : Below 90%RH (no dew condensation)
Hight . Altitude of 2000m or less
Category I
Contamination degree 12
Storage temperature Conditions : —20~65 °C
Supply voltage : 90-264V AC 50/60Hz or 21.6-26.4V AC (50/60Hz)/DC
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Power consumption : 90-264V AC maximum  9VA 21.6-26.4V AC maximum 6 VA 21.6-26.4V DC maximum 4W
Applicable standard Safety : |EC1010-1 and EN61010-1:2001
EMC : EN61326-1:1997+Amendment1:1998+Amendment2:2001
(EMI: ClassA, EMS: AnnexA)
EN61000-3-2:2000 EN61000-3-3:1995+Amendment 1:2001

Oscillation : IEC60068-2-6/1995
Insulated class : Class | apparatus
Input noise removal ratio : Normal 50dB or higher
Impulse-proof noise : Power-source Normal 100ns/1 u s=+=1500V
Insulation resistance : Between input/output terminal and power supply terminal 500V DC 20 or higher

: Between analog output or communication and other input/output terminals 500V DC 20%Q or higher
Withstand voltage : Between input/output terminal and power supply terminal 1500V AC 1 minute or 1800V AC 1 second

: Between analog output or communication and other input/output terminals 500V AC 1 minute or 600V AC 1 second

Resistance to vibration : Frequency 10~ 55~10Hz, amplitude  0.75mm (one side amplitude )= --100m/S? Direction 3 directions
Sweep speed 1 octave/minute (about 5 minutes for both-way/cycle) Number of sweep 10 times
Case material : PPO or PPE
Case color . Light gray (Mansel value 3.73B7.77/0.25)
Outside dimension MAC50 A : H96 X W96 X D69mm (depth in panel 65mm)
MAC50 B : H96 x W48 x D66mm (depth in panel 62mm)

MAC50C : H72XxW72 X D62mm (depth in panel 62mm)
MAC50 D : H48 X W48 X D66mm (depth in panel 62mm)
Thickness of applied panel : 12-2.8mm

Size of attachment hole
MAC50A  : H92 XW92mm Attachment hole size of horizontal plural proximity attachment ~ W(96 X N-4) mm H92mm

MAC50B  : H92 X W45mm N=number of equipment W(48 X N-3) mm  H92mm
MAC50C  : H68 x W68mm W(72 X N-4) mm H68mm
MAC50D  : H45XW45mm W(48 X N-3) mm H45mm

Weight MAC50A : About 220g :
MAC50B : About 160g
MAC50C : About 160g
MAC50D : About 120g

Isolation . Except for input, system and contact, all control output are no-isolation

Between event output EV1 and EV2 1 is not insulated
Others are basic insulation or functional insulation.
Refer to the following insulation block chart.
Insulation block chart

Basic | nsulation Functional insulation ——— Not insulated e

Power supply

Control output 1 (contact)

Measurement input (PV) Control output 1 (a voltage pulse/ current)

Control output 2 (contact)

External control input1 (DI1) System Control output 2 (voltage pulse/ current)
External control input2 (DI2) Event output 1 (EV1)

External control input 3 (DI3) Event output 2 (EV2)

External control input4 (Dl4) Event output 3 (EV3)

Current transformer 1~ (CT1) Analog output  (AO)

Current transformer 2~ (CT2) Communication

The contents of this instruction are subject to change without notice.
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