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2.6 Horizontal Thermal Furnace
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tﬁuqaﬁum'luumﬁ'aﬁuﬂmuunsMyamlﬁtﬁuiﬂﬂsunmqm?uﬁ'ulnﬁ
Yo
0 CSV Report 1A 150azidoavesIna csv
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CSV Reports
CSY Reports MiuiindeynquingiivesinugugInd csv N whnsiiuiin

Arnmsufaoulasves PV, SV, Output gz mqmsmmq 9 Eyents 8315ty
foyavunavesina annsonald uaz Watlwinvegi IManes installdircsvdata.

Shimaden CS¥ Report

|1 Min ~| Rate _ﬂj

|Daiy ~| File Size

(9} The PV.SV.output are saved, along with the E vents for the controler.
If the controflet is an FP21 or FP93, the pattern, step etc are also saved.
Daily Fie Name (Type-Mac) Name dd mmm pwyy.csv
Monthly File Name  (Type-Mac) Name mmm yyyy.csv

The Files are stored in instalidir\csvdata
CbkdwCSVDdaMmm&wcomdakoobatoopmﬂufdda

. Enable ialdau CSV Report. :
L
®  Ratefio Sanmsgudeyaimihllifuiuiinbbd
File Size ApvuAv0a WA
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Shimaden Groups

Shimaden Groups 'l%'uﬁmuansiiﬁndmnmf)uﬁimaumnuazn"mafh‘lﬂw%'au

q A 4 gagaansngm landeufuia 6 ndesmuguuaziislaidunguge
93 100 Ngu

asuerasraiiiungy (Shimaden Group Display)

£
1_!

e -
[ -
23 3188 Mochms Hemes |
23 #0110 Mases Manker
T LH Mabme Rawio § e e —
- TP s Risted

T s | Fomei 1

M0 S Mesbier Berrbes T =2 AT Machmr Mamare )

a 4 ' o 4 IR, a o : - =4

ﬂaﬂnnam'laﬂamuuna:mmmﬂ;u?uazmmmq 9 18 dndnngUnsmdmenveanuduan
- . @

annsodh llgasmifndesniuguiul
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b 4
M3AINQY (Shimaden Group Setup)
Check “Edit Shimaden Groups” on the Shimaden Home page.
Shimaden Groups S x|
Growp | The [ Controler A | Cortroter B | Controles ok |
1 Panel 1 SR@Machine . MRAT3Machine . SR0Mach — '
Add Ne
Edt |
Remove I
Remove All
< | »
~ Options —— » — \ 4
¥ ShowPage TleBar ¥ Show Controles Tool Bars
@rmmmnnmmmbhmmnmum

wunguln 147y "Add New”
asudludennduiiad1e iud My “Edic
msaveen hidennguneuudalgiy “Remove”
&ripamsauseniiania “Remove Al

Add New/ Edit

Shimaden Group Edit

o e
Controler A [SR80.1 (SR80 Machine Number 1) | ——E'E—-J
Contioller B [MR13.2(MR13 Machine Number2) v |
Controller C [SR90.3 (SR30 Machine Number 3) v |
Controler D_[FP93.5 (FP33 Machine Number 5) |

|

Controler E [None >l
Controller F | None ~|
T Controfier Locations on Sawn—-——--*!
g A B (o ;
' D E F t

@endInIURN A 04 F 1az¥evesdiniuguaan OK
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Shimaden Wizard

Shimaden Wizard 1§ lunsdumdmniugu FWanuauuwesndoms mmnaunmmm‘lm suioonou
Fayueane

Fosrssmnomuvesanil lildassudeszRanssuiuvesdygyald

$ 4
YUun 1:

Shimaden Wizard

B

The Shimaden Wizard will help to setup the software
by looking for Shimaden controllers on the Serial Ports
of the computer.

Please read the following information pages carefully ;
as they detail how o set the contiofiers up.

Note: This is the Shimaden Lite Version. It will only find |
controllers on one serial port. i

Controllers supported:  SR50, SR704, SD20, SR80, SR80, FPS3, i
SD16. MR13, SR25, SR253, FP21. s

Chck Next to begin using the Wizard |

Click Next

d 4
YUN2:

shimaden Wizard - Communications & Machine Number- gy o ‘)_(”

\i)l:nnltolelswm

c g -
Each Controller must be set to 3600 baud, 8 bits and no parity

Machine Number
E ach Controller must be given a unique Machine Number.

The setup of the communications par is accomplished
vtalhelrorlpaneldhcorholumdsfuldbedmebdae
using this wizard to find the controllers.

The controllers Protocol Settings may have to be set according
to the Next Page.

_ Corcdl |

Click Next.
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} 4 [
=
Tun 3
Shimaden Wizard - Protocol Settings il : x|
\i) Protocol Settings for Each Controller Type
SRS50 Protocol = noml
SR70 Default (No selection Required)
SD20 Default (No selection Required)
SR25 Default (No Selection Required)
SR253 Protocol = SR25 Mode
FP21 4800 Baud ( If a FP21 is on the loop, all
controliers must be set to 4800 Baud)
SR80,SR30 CTd=STX ETX_CR.Bcc=Add
FP33 CTi=STX ETX_CR.Bcc =Add
SD16 SchA =STX_ETX
MR13 CTd=STX ETX CR.Becc =Add
cpock [CHet> | Conced | |
Click Next
o &
YUN 4

Shimaden Wizard - R5485 Settings i x|

\i‘) Controller Time Delay Settings (dELY] - RS485 only.

Controlles Value Required  Delay =
SRS0 200 0.128 * value (mSec)
SR70 200 0.1 * vakue (mSec)
SD20 12 2* vahue (mSec)
SR80, SR, FPI3 40 0.512 * value (mSec)
SD16 200 0.1 * value (mSec)
MR13 75 0.25* value [mSec)

for RS485 use. otherwise the controller will not
respond comectly.

\.) These settings must be set to the Value Required

Click Next
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Shimaden Wizard - Port Settings

~ Select Ports

W £

V¥ com2

r Select Baud Rate
¥ 3800

;'Scarthonholetrw

| lw Last machine numbes to scan on each port
Look for Machine 0 to Machine Number 10

M 4800 (Required for FP21 Controllers)

<Back Next >

Cancel |

A J A ° o 1 @ o o~
Qo WoIN “ﬂz'ﬂ‘lﬂ‘ﬁﬁ’u“‘| ﬂﬁﬁ"ﬂ‘ﬁﬂ‘!i'ﬂiﬂgﬁ (Baud rate) LaZUIUNIE

fmsfum

Click Next.

=h.
A

U

2ee

Shimaden Wizard - Find Controllers

! Find Shimaden Controllers
Ciick Start to begin scanning the portfs). Start l

During Searching, click the Continue button to stop the seach,
accepting the controlless found so far.

Click Start (SUAUAUNT



7

Mac .
5 = Looking for Controller S of 11 Cancel |
02 %] Stations Found 6 T l
Current Pot COM2 Baud 9600
[ <Back | n=i | canesl |
g oA
YUN: Search Complete

Shimaden Wizard - Find Controllers xj

Find Shimaden Controllers

Ciick Start to begin scanning the port(s).
Find Results
Machine Number Contioller Type
01 SR80
02 MRA13
03 SR93
05 FP33

[ECanfalecPouna

Operation Complete. Click Next to move to the Next Step.

<Back [ Net> |  cancel |

Click Next.
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9 .
YU 7: Finish

Shimaden Wizard - Finish

The Wizard has been completed successfully.

Controllers have been found and the software
has been setup to access them.

Click Finish ynmitiufinnassnuguinzswazidealumsdeas 35euies
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ms gsalumsidita (Access Codes)
asl¥svalumsdhfsannsadesiumsid ¥ Tlsunsuedishigndedld

0 “Enter Access Code” 19flouswalumsidhdaszuy
o “Cancel Access” 1§Uﬂlaﬂ Access code.

v
msaansralumsidnda (Setting Access Codes)

M1 Home AdN Setup "Passwords”

~ Passwords - Controller Buttons 1
Password | NewPasswod | | l

— Passwords - Program Setup 77

Password I NewPasswovdl i

- Passwords - Program Close = - T ;
[T UsePassword To Close |
|

Password |© 7 NewPasswadI

New Password 4 Rt x|

New Password l

Confim New Password |

o] oo |

3 k4 :
s Tilsunsusumisoudeoudrnezidhgiuaeuvesmsilesiu  dieszidnis
' 9 <
navanunuezAnstlon Password lumsiddeszuy
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SR93 Dialog Boxes
Toolbar

ool Tl SR Machma b3 Tie [FF0 Marte N 3 Dy berws | (5903 |

(DM | Saviha | Oupa | AaTwee | PDODupet | PO |

o] | mseny|
COM Mode

COM/LOC Settings - - x|

— 0K
COMMODE ¢ LOC « Com
Cancel

fAan COM,LﬁﬂtlLﬁUULﬂu COM mode fiain LOC se/aeu liilu LOCAL mode
_ -~ L o
fian OK mauunﬂmmmm‘»}n

Set Value

Setvalue SV_L-SV_H
Cancel |

b b4 [
M3AIAINAIJ Set value A2 Aastashl adn OK eliufinasianIugy
Output

Output Settings i B x|

Mode 6&3 " Man

go-1000:

Detpiatd

fAan “Auto” A umainuuuusalulia, aan “Man” udaldaueminnaslyl
o7 o a o =< o
dm5uNMITIIULLY Manual 3N OK INBTUNNAIAINILAN
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9
15USuAIIZULHUUOA 1u3iA (Auto Tune)

Auto Tune Settings

AutoTune & iﬁ_”r‘g C On
_ Cacel |

» L4 3
AnTjy Auto Tune wehmsSudsszuuansaonian 1AeAsans aan OK
o & o
eufinasiInIL

PID Output 1, 2

PID Output 1 Settings

P 00-%9%
I lm 0 - 6000 Secs __C;_"'_"f'_l

D |30 0-3600 Secs

E 4

e ' End A LY @

#3f1 PID parameters a3 1114189 ndin OK iveriuiinasdnaugy
EV1,EV2

Pl 4 a § o Y
[@emmansal Event doan1s Adin OK teriuiinasdaniugy

PV Settings
PY Settings = e x|
PV Bias |EI! -1993 - 1993 Unit l_—_UEI
PV Fiter [0 0-100 Secs _ Concel |

lde¥aise PV Bias HasA1 Filter 18mMuN@sinis aan OK tWelunnasii
ALY
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3.3 Msai1aasm31szney Thermal CVD

ndanesnuuLeIA Tdinmlszneusssididrenulugiiesnuuy Vuasgamoine
4 4 :l’ 9/ A A ) @ : A
vemeadunlszneululunsugaiaiesemsnageunies dmiviuasumsilszneunses

¥
aunsauaasldfadifunImaeaase lail

U0 3.4 ugmanmdied uuuvazids hitssneurieniend

= Yy o yad o ’ v Y a o ¥
14 3.4 ugasTimuduuaas i udumdsmsnamdeudasmud gantuguiasiinesdmiy
AuguIRzLAaINa dmiudundwazdunduazdudisans1ddegun 3.5, 3.6 uaz 3.7 mwdny

b4 4 ’
daumsaaflvanIan Lo 3 yaudrawsoudas lAdagiln 3.8
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314 3.6 uama Idiuiiad mmiuazdraveunies Thermal CVD
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» s . ¥
317 3.8 UTANATEI Thermal CVD iiedszneuadeuSouiovlavanasgavanmianiuiou 3 yandeumuqudae

ABURINADS
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Temp Left Zone

800
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= Shimaden Lite
XA N - LI s U0 b |
il wl 590
oNF o G &0
s -0 - - 0
- - - - 20
‘ 0
i 25748 2548 254 20040 20148 w0
‘ 1970572009
I v sv 2Sec Rale 5 Min View
< >
_'c‘.* - M._
1 SA%ILeRZone Hore
2 SR93Flat Zone Nore
3 SABIRg Nors
Contoler Tod B SR MachineNumber 1 Thle [SAS3LetZone  DisplayDetads | SV Dala |
COMMode | SetVaks | Ouput |[AstoTune | PDOWGM?T | PDOwpa2 |
i€ 2 "
f ] e |
COMS: Machine 16Go0d &) 2] e Nie |

’
v

v
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] s ¥
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Temp Right Zone
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Page Heb
o e ————— g —— ——— ————— e e — — -
{= Shimaden Home f
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[ SR93 Flat Zone 117" RetumToHome LastPages Back i
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- - - - - - - - - %0
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- Z - - - - 20
| o
25648 25046 25046 25046 30046 30145
| 18/05/2009
{ PV sv 2Sec Rale S Min View
¢ >
Controler | Alerts
1 SRY3LehZore None
2 SRY3Flat Zone None
3 SRS3RH None |
Conirolles Tool Bar SR0Machine Number 3 Tite [SRS3 Right Display Detals | CSV Data |
COMMode | SetVake | Ouput |[AuoTune | PIDOupu1 | PO Oupu2 |
< > .
{ 2
COMS:Machine 3 6ood R V| Ev2 | PV Seting
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SHIMADEN €O, LTD.

Shimaden Lite

Shimaden Controllers and Shimaden Lite software working together to offer

one of the most user friendly and advanced packages available.

RS232 po 485 converter
TR
RS232 1o 422 convirter

Data Hiway i

\/

B BT 0 P

\/

e —

\/

. ‘g

|

ey

O 001 thmadenTo Lad

20 IS - RS422 & RS4SS
2000 NS« RS4A22 caly

Shimaden € ontrollers: Indicaters

ezl

SR25

SR253 (R5455 not supported)
SR30

SRTAATYA

SR80 {RS422 pot available)
MRI23 (RS422 not availabled

SDHMa (RS422 not available) < x
SD2a y 7
SR20 {RS422 not available) D) L T -—'—J
FP93 (RS8422 pot available) st | : ——d

Fearares:

® Auto seck: Find controllers antomatically.

* Auto configuration:  MicreScan automatically adopts controller configuration.

. User friendly controller configuration from computer.

. Password protection.

. Trend graph of PV & SV,

. Trend graph has most re

* Scan settings | sec, 15 sec, | min.

. Controller identification label.

B Alert window for showing status of controller events.

® Recording function into CSV Report for viewing data.

Note:

+  MRI3 has no SV facility from computer.
+  2100-1S / 2100-NS not required when using RS232.
. RS232 will connect to one controller only.

T cBee Cantre) Socoinly
u

sherzaden ac:1pa 32 rpees faleyior dumase of bewr i Scfteans o Hadvae wyphed

The s omestr of am brchaws e ssbpcr s chasus evhownoncs |

Smg Chm IS0 amvaey Hewasty xvmw i
Fuoee -3 FEET TR Fe BrdaRL-XEE
Skl erop@ITTenT o E UL 2R fewe TRt S
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SR90 Series
Digital Controller

COMMUNICATION INTERFACE

(RS-232C/RS-485)

INSTRUCTION MANUAL

Thank you for purchasing the Shimaden SR90 series controller.

Plteése check that the delivered product is the correct item you ordered. Please do not begin operating
;thi:s product until you have read this instruction manual thoroughly and you understand its contents.
| This instruction manual describes the communication interface which is an optional
f function of the SRO0 digital controller. For details of SR90's performance and
: | parameters, please refer to the separate instruction manual.
CONTENTS
; IO 111 | U R R R 2
2.Specifications . ... ..eieeeiiisiiiae e 2
: 3. Connecting controller with host computer ............. 2~3
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|There are two types of communication systems, RS-232C and RS485 employable as the SR90 series communication interface
(however, only RS-485 applies for SR91). Each of them is capable of setting various data for the SR90 and reading through a

pexsonal computer or the like, using signals which comply with EIA standards. RS-232C and RS-485 are data communication
sta‘nda:ds established by the Electronic Industries Association of the U.S. (EIA). The standards cover electrical and mechanical
‘aspects that is, matters related to applicable hardware but not the data transmission procedure of software. Therefore, it is not

possnble to communicate unconditionally with an apparatus which has the same interface. Hence, users need to have sufficient
know]edge of specifications and transmission procedure.

iWhen RS-485 is used, two or more of SR90 controllers can be connected to one another. There seems to be a limited number of
personal computers, etc., which support this interface, but the use of a line converter for RS-232C <> RS-485 creates
stability.

]

Sbeciﬁcations
Signal level : Following EIA'S RS-232C and RS-485
Communication system : RS-232C 3-line half duplex system
RS-485 2-line half duplex multidrop (bus) system
Synchromzatlon system : Half duplex start-stop synchronization system
Commumcahon distance : RS-232C 15 m maximum .
| RS-485 maximum total of 500 m (differs depending orconditions.)
Connmmnmtlon rate : 1200, 2400, 4800, 9600 and 19200bps
Transmlsswn procedure  : No procedure
Data format : Data 7 bits, even parity stop 1 bit
|| | Data 8 bits, no parity, stop 1 bit
Cqmmnmwtxon code : ASCH codes .
Isolatlon : Insulated between communication signals and various inputs, system and various outputs

Fohnecting controller with host computer

El'he SR90 series controller is provided with only 3 lines for input and output, i.e., for data transmission, data reception and
groundmg for signals, not with any other signal lines. Since the controller has no control line, control signals should be taken
care of on the host side.

In this instruction, an example of control signal processing methods is shown in drawings (portions surrounded by dotted lines).

As the method depends on the system, however, you are advised to refer to the specifications of the host computer for details.

RS—23ZC
Host (25 pin) Host (9 pin)
[PC9800 series} SRA0 series [PC/AT compatible
FG(1) ----~, Controller machine] Controller
$D(2) —— > RD - + « data reception sD(3) ——> RD . - - data reception
RID:(S) <« sD . - - data transmission RD(2) «———— sD . . . data transmission
s6(?) ————| SC |.--groundingforsignals §G(5) —————| SC  |... grounding for signals
RS (4) RS (7)
cs(5) :—' CS (8) SR80 series terminal no.
DR (6) <:| DR (6) i] SR92 | SR93 | SR94
ER(20) — ™1 ER@ — " s | (1| (n] 11

sp | 12 | [ | [

*4:,Figures in ( ) represent pin numbers of connector.
‘ RD | [3) | [3] | [3]

;
I

|
I
i

!
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RS-485

The input/output logical level of the SR90 controller is basically as follows:

In the mark state - terminal < + terminal

lnﬂxespacestate terminal > + terminal

Uhﬁl immediately before transmission, however, plus terminals and minus terminals of the controller have high impedance
and outputs at the above levels are produced immediately before starting transmission. (See 3-3. 3-state output control.)

(
|

N = c S, - Controller 1—

1
(Y -+

SG

-

[P R SN S

11N

r~Controller 2—
+

SG

11

—Contn;ller N—
+

SR90 series terminal no.

{

!

|

! sG SRo1 | SRe2 | SR93 | SRea
| se [ tnfmm{ru]
N

i

i

!

|

|

Terminal + 12| 21| (2
resistor (1209)

- N2 18y i3 | 13

Note 1. In the case of RS-485, provide it with the attached terminal resistor of 1/2W, 120Q across termmals
| + and if necessary. Nevertheless, it should be provided to only the last controller. if two or more
| controllers are provided with terminal resistors, cofrect operation cannot be guaranteed.

.‘}-,state output control

Since RS-485 is of the multidrop system, transmission output has high impedance always while communication is not
catried out or signals are being received in order to avoid collision between transmission signals. It changes from bigh
unpedance to the normal output condition immediately before transmission and returns to high impedance control
§1muIMnmusly when transmission terminates. As the 3-state control is delayed by about 1 msec (maximum) from the
completxon of transmission of an end character end bit, however, a few microseconds' delay should be provided if the host
51de starts transmission immediately upon reception.

‘ “ END CHARACTER END CHARACTER
‘ Transmitted signal

R s-ammqeassatensianaa-t

High impedance High impedance

1 0 ---t--t-- N\ QR 77 00 ot ot R 9 ~
' r 7 0

END BIT START BIT ) END BIT

i

1

)|
Bettlng of parameters related to communication
n'here are the following 8 communication-related parameters for the SR90 series controller. These parameters are unable to be

et on ichanged by communication; use front key for setting and changing. When parameters are set, see 5. Explanation of

creeP and Setting of the separate instruction manual for the controller and follow the described steps.
$etﬁng of communication mode

== Initial value: Loc

L onNa Setting range: Com, Loc
i

|

|

Select communication mode. Front key operation allows only change from COM to LOC, though,
Code | Effective command ] COM lamp
Loc Read Unlighted
Com Read, write Lighted
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Setting of communication address

Initial value; 1
Setting range: 1 ~255

While one SR90 controller is connected to one host computer in the case of 232C, RS485 employs

the multidrop system allowing it to be connected to a maximum of 32. Actually, however,

communication has to be carried out bilaterally. Therefore, each instrument is assigned an address

(machine No.) so that only the instrument with the designated address can answer.

Note 1: Although 1 to 255 addresses are available for setting, the number of connectable controllers
is 31 maximum,

. Setting of communication data format
. 1-36
I 1 . -
NdRER Initial value: 7E1
C r’pg ! Setting range: 2 types shown in the following table.
i
D Select either one of the communication data formats shown below.
Lo
[ Code | Datalength Parity Stop bit
. 7Bl 7 bit EVEN 1 bit
b |__8N1 8 bit None 1 bit
! v
! ' .
§gthng of start character
i1-£37 Initial value: STX
T nitial e:
Setting range: STX, ATT
S5&4

]
i
i
'

i
|
|
1

Setting a control code to be used.

|_Code | Start character |Textend characler] End character
STX STX (02H) ETX (03H) CR (ODH)

ATY "@" (40H) ":"(3AH) < CR (ODH)

]
Communication BCC check setting screen
A-
A-38 Inijtial value: 1
ﬁbc‘-_ Setting range: 1 ~ 4
r

i 7
! Select a BCC operation method to be used in BCC checking.
P Code | BCC operation method

) 1 Addition

X 2 | Addition +2's complement

! 3 XOR

. 4 None
Communication rate setting screen
1-39
[&P5 Initial value: 1200 bps
2800 Setting range: 1200, 2400, 4800, 9600, 19200 bps
|
| ‘ Select a rate at which data are transmitted to host computer.
¥
1.
Setting of delay time
1-40

; 7 Initial value; 20
fLE‘-ei,., Setting range: 1 ~ 100

: [ ]

Set the length of delay time from receipt of a communication command to transmission.
Delay time (msec) = Set value (count) x 0.512 (msec)

1:\When RS-485 is used, some converters take longer time for 3-state control than others and it may lead to signal
collision. This can be avoided by increasing delay time. Care should be taken particularly when the
communication rate is slow (1200bps or 2400bps).

2:| Actual delay time from receipt of a communication command to transmission is a total of the above-mentioned
delay time and command processing time by software. Particutarly for writing commands, about 400 msec may
be taken for processing.
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t}-& lCommunication memory mode selecting screen
!
i 141
' | SES Initial value: EEP
! === Selectable range: EEP, Ram, r E
i ! Since the number of writing cycles of volatile memory EEPROM used in SR90 series is fixed, the life of
! ! EEPROM is shortened if SV data or the like are rewritten frequently by communication. To prevent this,
Iy in case data are to be rewritten frequently by communication, set the RAM mode in which only RAM data
! are rewritten without rewriting EEPROM, thereby maintaining the life of EEPROM as long as possible.
(ot
L Code Description
" EEPmode | Inthis mode EEPROM data are also rewritten every time data are changed by
l ' communication. Accordingly, data are maintained when power is turned off.
i RAM mode | In this mode only RAM data are rewritten but EEPROM data are not when data are
! : changed by communication. Therefore, RAM data are deleted when power is tumned off. Upon
' applying power again, operation starts with data stored in EEPROM.
: ! r Emode | SV and OUT data are written in RAM. All other data are written in EEPROM.
Lo
5. Outline of standard serial communication protocols
| Inthe SR90 series, the Shimaden standard serial communication protocol. This enables you to acquire and/or change data from
! instruments, which employ the standard serial protocol, by using the same format.
( ;
| I
5-1.| Communication procedure

%
l(l) Master/slave relation

+ The master side means personal computer or PLC (host).

!« The slave side means the SR90 serics controller.

} + A communication command from the master side starts communication and a response from the slave side

; terminates it. If abnormality such as a communication format error or a BCC error occurs, there will be no response.

i No response is sent, either, to broadcast instruction.

i(2) Communication procedure

! Communication goes on by transferring the transmission right to each other in the pattern that the slave side responds to

! the master side.

3(3) Time-out
In case receipt of the end character does not complete within one second aﬁer receiving the start character, it is time-out
and the controller is automatically put in the state of waiting for another command (a new start character). Accordingly,
the host side should set a one second minimum as the time-out duration.

|
5-2. {Commumuhon format

Th(. SR90 Series allows for a variety of communication formats (start character, text end character, end character and BCC
operatmg method) and communication data formats (data bit length, whether or not of parity, and stop bit length) for easy
coxlnphance with other protocols.
Nonetheless the following serves as their basic format and you are encouraged to use them uniformly:
. Commnmcatlon format
Control code (start character, text end character, end charactor)—»STX _ETX_CR

Check sum (BCC operating method)—>Add
. (‘Jommumcahon data format (data bit length, whether or not of parity, stop bit length)—>7E1 or 8N1
For seumg a communication format and a communication data format, see "4. Setting of parameters related to communication.”

|
(1) Outline of communication format
. The communication format comprises the basic format portion I, the text portion and the basic format portion I
| 1) Communication command format
| Text end character
| —[—SW‘ :::‘_‘er o ond End character (defimiter
%. ine address mmand type mg_nmhgTLqm BCC data
- a b c d e f g h i i
I
A NON RGN RO RON R RORRORRG) ®@|l®| @ 2B BB
! STX| O 1 1 R 0 1 0 0 0 ——— ETX] D A | CR
i STX] © 1 1 w 0 1 8 C 0 EEE R ETX} E 7 | CR
xt portio:

|~ Basicfomatpoion] ~ Textportion Basic format portion 1)
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|

[

|

1

|

|
2)Response format .
Text end character
Machine address | Command type

|

|
Stén character ub-address

T

o

L

\

1ia b cll o e g h i j
jo|lojelel|eo|ej0l ® @|®| 8|6
Istxf o | 1] 1 RIO| O} waas||ETX| 3| cClcCR
Pdstxfo |11 flwjo]o} --- ||lex| 4| E]CR
+ Basic format portion | Text portion- Basic format portion It

« The basic format portions I and II are common to read commands (R), write commands (W) and responses
P Nonetheless, in BCC data of i(@, ) operation result data is inserted each time.
oo « The text portion differs depending on the types of commands, data addresses, responses, etc.

(2) Details of basic format portion I
| | a: Start character [®: 1 digit/ STX(02H) or "@"(40H)]
i« Indicates the start of communication bloc.
o »  Upon receipt of start character, it is judged as the first character of a new communication bloc.
9 = A start character and a text end character are selected in a pair.
[ (See 4-4. Setting of start character.)
| Select with STX (02H) -— ETX (03H), or select with "@"(40H) — " : "(3AH).
|| b:Machine address [@, @: 2 digits]
[ * Designates the instrument to communicate with.
) e Address can be designated in a range from 1 to 255 (10 numerals).
* Binary 8 bit data (1 : 0000 0001 ~ 99 : 0110 0011) are split into high position 4 bits and low position 4 bits and

converted to ASCII data.

®: ASCI data converted from the high position 4 bits.

@ : ASCII data converted from the low position 4 bits.

» Since the machine address—0 (30H, 30H) is used for broadcast instruction, it cannot be used as a machine

L address. As the SR90 series controller does not support broadcast instruction, address=0 has no response.
1 c:Sub-address [@: 1 digit]
X « As the SR90 series are single loop controllers, their sub-address is fixed to @ =1 (31H).
| Designation of any other address is taken as a sub-address error and there
w1|l be no response.

(3) Details of basic format portion I
! ' h:Textend character [@: 1 digit / ETX(03H) or " : " (3AH) ]
= Indicates that the text portion terminates right before this character.
. i:BCCdata[@®, ®: 2 digits]
L ¢ BCC (Block Check Character) checks if there is any error in communication.
o * There will be no response if BCC operation results in a BCC error. .
i + The following indicates the 4 types of BCC operation: (Type of BCC operation can be set on the front screen.)
j (1)Add
;‘ . Add operation is performed on every 1 character of ASCH data (1 byte) from the start character @ through
[ the text end character @.
| (2)Add +2' complement
; Add operation is performed on every 1 character of ASCII data (1 byte) from the start character @ through
. the text end character @, and two's complement of the low position 1 byte of the operation
[ result is taken.
(3)Exclusive OR
XOR (exclusive OR) operation is performed on every 1 character of ASCII data (1 byte) from the machine
address (@) right after the start character through the text end character @.
(4)None
BCC operation is not performed. (®, ® are omntted.)
+ Regardless of the length of data bits (7 or8), operation is carried out with 1 byte (8 bits) as a unit.
» The low position 1 byte data obtained as a result of the operations mentioned above is split into high position 4
bits and low position 4 bits and converted to ASCH codes.
@®: ASCII date converted from high position 4 bits.
@ : ASCII date converted from low position 4 bits.

Example 1: In the case of a read command (R) with Add set for BCC

® & & © ® ® © ® © ® ® 6 6 6
sx o t+ t R 0 1t 6 0 0 EX D A CR

vl

i 024 +30H +31H +31H +52H +;&-l +31H +30H +30H +30H +03H = 1DAH

Low position 1 byte of result of addition (IDAHy=DAH
®: "D"=44H, ®: "A"=41H
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Example 2: In the case of a read command (R) with Add + 2's complement set f(_)r BCC
® @ & ® 6 6 o ® ® ® ® ® 6
STX 0 1 1 R 0 1 0 0 0 EX 2 6 CR

>

02H +30H +31H +31H +52H +30H +31H +30H +30H +30H +03H = 1DAH

Low position 1 byte of result of addition (IDAH=DAH
Two's complement of low position 1 byte (DAH)=26H
@:"2"=32H, ®@:"6"=36H

Example 3: In the case of a read command (R) with XOR set for BCC

® 2 ®© 6 6 ® o © © ®m & ® ® ®
¢« S8 © t 414 R 0 1 0 O 0 EIX 5 0 CR

1 . ~ v
02H 30H ©31H ©31H ©52H ®30H ©31H ®30H ©30H ©30H ®03H =50H
* D = XOR (exclusive OR), though.

Low position 1 byte of result of operation (S0H)=50H

! @:"5"=35H, @:"0"=30H

i+ j: End character (delimiter) [®: 1 digit/CR]

- * Indicates that it is the end of commumication message.

f(4) Basnc format portions I and If common condition
i {1, If abnormalities as listed below are found in the basic format portions, there will be no response:
| 1 = Thereis a hardware error.
b » Machine address or sub-address is different from that of the designated instrument.
* Any of the characters specified in the above communication format is not in its specified position.
' * The result of BCC operation differs from BCC data.
2. Conversion of data: Every 4 bits of binary data are converted to ASCII data.
' 3. <A> through <F> in hexadecimal numbers are converted to ASCII data by using capital letters.

(5) Outline of text portion
. The text portion changes according to the types of commands and responses. For details of the text portion, see 5-3
! Details of read commands (R) and 5-4. Details of write commands (W).
{ . d:Type of commands [® : 1 digit }
. * "R" (52H/capital letter): Indicates that it is a read command or a response to read command. Used to read
' (take) various data of SR90 from persenal computer, PLC, etc.
» "W" (57H/capital letter):  Indicates that it is a write command or a response to write command. Used to write
. (change) various data in SR90 from personal computer, PLC, etc.
b » "B" (42H/capital letter): Indicates that it is broadcast instruction. Since SR90 does not support broadcast
‘ instruction, this is unable to be used. °
» There is no response when any other abnormal character besides "R" and "W" is recognized.
¢ : Front data address {®, @, ®, @ : 4 digits ]
* For a read command (R) or a write command (W), designates a front data address of where to read from or write in.
« A front data address is designated by binary number 16 bit (1 word/0 ~ 65535) data.
* 16 bit data are split into 4 bit groups and converted to ASCII data.

‘ Binary numbers D15, D14, D13,D12 D14, D10, D9, D8 D7, D6, D5, D4 D3, D2, D1, DO
b (16 bits) 0 0 0 O 0 0 0 1 1 00 0 1 100
L N7 e v 7 — "
i Hexadecimal numbers oH 1H 8H CH
i ; (Hex) "g" "qe g “C®

ASCll data 304 31H 38H 43H
® Q) ® ®

|
{
|
1 B
| * For data addresses, refer to 6. Details of communication data addresses.
!l f: The number of data [ @: 1 digit ]
5 * For a read command (R) or a write command (W), designates the number of data to be read or written.
| * The number of data is designated in the following range by converting binary number 4 bit data to ASCII data:
, ‘ "0" (30H) (one) ~ "9" (39H) (ten)
i * For write commands, the number is fixed to "0" (30H) (one).
* The actual number of data is <the number of data = designated numerical value of data + 1>
| g:Data[@ : The mumber of digits depends on the number of data.]
I . Des:gnamdalxtobewmten(datatobechanged)forwntecommand(“’)ordatatobe:eadforresponsetoamd
! command (R).
H + The data format is as follows:
|
|
|
i

9 (®)
First data Second data nth data
'
B | =4 [ = c
. S & |s 5 8 5
2 s 18 8 2 S5

f Bl 8] = (B Bl Bl = |8 2l B8] = R
! asl 2| 2 |88|a%| 2| &|8® ab &| 2|82
. LX) 5'0 - -] ;'U -] :g T ;'U =0 e © ;‘D

» - B =3 - £ 2% c BlsE

2cH|TZ| & | & |25|T8] §| B |3¢% 2| &) B 13§

)
-
[
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Data is always preceded by comma ("," 2CH) to show the subsequent portion is data.
No punctuation code is used between data and data.
The number of data is determined by the number of data (f: 0) of the communication command format.
Each data is expressed by binary 16 bits (1 word), excluding a decimal point, as a unit. The position of decimal
point is fixed in each data.
* 16 bit data are split into 4 bit groups and respectively converted to ASCII data.
* For details of data, refer to 5-3. Details of read commands (R) and 5-4. Details of writc command (W).
: Response code {®, @: 2 digits]
* Designates a response code to a read command (R) or a write command (W).
« Binary 8 bit data (0 ~ 255) are split to high position 4 bits and low position 4 bits and respectively converted to
ASCII data.
®: ASCII data converted from high position 4 bits.
(@: ASCII data converted from low position 4 bits.
* In the case of normal response, "0" (30H), "0"” (30H) is designated.
* In the case of abnormal response, abnormal code No. is converted to ASCII data and designated.
* For details of response codes, refer to 5-5. Details of Response codes.

Details of read commands (R)
Read commands (R) are used by a personal computer, PLC or the like to read (take) various data in SR90.
(1) Read Command (R) format

¢+ The format of the text portion of a read command (R) is shown below:
(The basic format portions I and II are common to all commands and responses.)

Text portion
d e f
d: Indicates that it is a read command.
: Desi be read
® 0] ® | @ | o Designates the front data address of data to .
R|lo|l4]ofo] a f: Designates how many data (words) are to be read from
52H | 30H | 341 | 30H | 30H | 341 the front data address.

s The above command means the following:

Front data address of datatoberead = 0400H (hexadecimal)
= 0000 0100 0000 0000 (binary)
The number of data to be read = 4H (hexadecimal)
= 0100 (binary)
= 4 (decimal)
(The actual numberofdata) = 5(4+1)

Thus, the command designates reading of 5 data from the data address 0400H.

(2) Nommal response format to read command (R)
* The following is the normal response format (text portion) to read commands (R): .
(The basic format portions I and IT are common to all commands and responses.)

Text portion
d e g
®le o frstdata @ second data 5th data
R 0 0 . 0 0 1 E 0 0 7 8 0 1] 0 3
52H | 30H | 30H | 2CH | 30H | 30H | 31H | 45H | 30H | 30H | 37H | 38H 30H| 30H | 30H | 33H
s d(®): <R (52H)> indicating that it is a response to a read command (R) is inserted.
¢ ¢(®, @): The response code <0 0 (30H, 30H)> indicating that it is a normal response to the read command (R) is
inserted.
e g(@): Response data to the read command is inserted.
The data format is as follows:
1. To begin with, <, (2CH)> indicating the head of data is inserted.
2. Then, data in the number according to <the number of data to be read> are inserted one by one,

starting from the <data of the front data address for reading>.
Nothing is inserted between the respective data.
The respective data comprise binary 16 bits (1 word) data, excluding a decimal point, and are
converted, 4 bits as a unit, to ASCII data and inserted.
The position of decimal point is fixed in the respective daia.
. The number of characters of response data is as follows:
Number of characters=1 + 4x number of data to be read

W

S
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ol
! Data address Data
’I . 16 bits (1 word) 16 bits (1 word)
. \ Hexadecimal Hexadecimal| decimal
| . Read head
| : data address —> [ 0 0400 001E 30
} ) {0400H)
| , 1 0401 0078 120
t | .
5 it The number of data 0402 001E 30
| . to be read (4H: 5) 2
' 1 3 0403 0000 0
! |
, l 4 0404 0003 3

i
| Z

o To the above read command (R), the following data are returned one by one as response data:
‘ 4‘ Thus, the above data can be read.

i
\ (3) Abnormal response format to read command (R)
i |« The following is the abnormal response format (text portion) to read commands (R):
| (The basic format portions I and I are common to all commands and responses.)

Text Portion

i d e

® @
f R 0 7
52H | 30H | 37H

« d(®): <R (52H)> indicating that it is a response to a read command (R) is inserted.

o &(®, @): A response code indicating that it is an abnommal response to the read command (R) is inserted.
« For details of abnormal response code, refer to 5-5. Details of response codes.

\ « No response data are inserted in an abnormal response.

5-4.| Details of write commands (W)

| A 'write command is used by a personal computer, PLC, etc. to write (change) various data in SR90.
: L

'To Eusé a write command, the COM mode has to be selected on the 4-1 Communication mode selecting screen. As this

| parameter is unable to be changed from LOC to COM by front key operation, however, the change should be made by the

! following command transmission: (In the case of address=01, sub-address=1, start character=STX and BBC operation=addition)
t |

2 Command format
,|s\1‘x\ol1|1 w oll‘s c|o
| 0;H 30H| 31H| 31H| 57H| 30H| 31H| 38H} 43H

f o

,Once the above command is transmitted and a normal response is returned, the COM LED lamp on the front panel lights and
';moclie is changed to communication.

l,lololo‘llm E|7‘CR|
3ou| 2cHl 30H| 30| 308 | 31H| 03H| 45H| 37H| ODH

Lo _

\ ‘

! % (1) Write command (W) format

| 1 77 » The following is the text format of a writc command.

! ‘ ; (The basic format portions I and II are common to all commands and responses.)
i

Text Portion
Ll
! ' d e f g
l o ON NORNG] ® @

Data to be written

0

' wilo 4 0 0 0 0 2 8
30H | 30H { 32H | 38H

57H | 301 | 3aH | 30m | 30H | 301 | 2cH

d: Indicates that it is a write command. It is fixed to "W" (S7H).
e: Designates the front data address of data to be written (changed).
£ Designates the number of data to be written (changed).
g: Designates data to be written (changed).
1. To begin with, <, (2CH)> indicating the head of data is inserted.
2. Then, data to be written (changed) are inserted.
3. The respective data comprise binary 16 bits (1 word) data, excluding a decimal point, and are converted, 4 bits
as a unit, to ASCII data and inserted.
4. The position of decimal point is fixed in the respective data.
« The above command means the following:
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Front data address of data to be written = 0400H (hexadecimal)
L = 0000 0100 0000 0000 (binary)

!\ The number of data to be written = OH (hexadecimal)
i = 0000 (binary)
I =0 (decimat)
by (The actual number of data) = onc (0+1)
! I Data to be written = 0028H (hexadecimal)
N = 0000 0000 0010 1000 (binary)
| | =40 (decimal)
i i Thus, writing (cbangmg) of data address 0400H and one piece of data (40: decimal) is designated.
i
i ! Data address Data
n 16 bits (1 word) 16 bits (1 word)
o Hexadecimal] Decimal IHexadecimal| Decimal
o Address (400H) —> o | 0400 1024 0028 [ |
‘ The number of data
1o be written: one (OH) 0401 1025 0078 120
0402 1026 001E 30

l
!
1
{
|

(2) Normal response format to wme command (W)
l « The following is the normal response format (text portion) to a write command (W).
(The basic format portions I and If are common to all commands and responses.)

| text portion

o d e
1 Gl ORI

‘ Wio 0
57H | 30H | 30H

¢ d(®): <W (57H)> indicating that it is a response to a write command (W) is inserted.
« e(®, @): A response code < 00 (30H, 30H)> indicating that it is a normal response to the write command (W) is
inserted.

(3) Abnormal response format to writc command (W)
i The following is the abnormal response format (text portion) to a write command (W).
i (The basic format portions I and II are common to all commands and responses.)

[

i text portion

s

d e

®1©® |0
Wilo 9

57H { 30H | 39H

v d(@®) <W (STH)> ix;dicaﬁngthat it is a response to a write command (W) is inserted.
~ e e(®, @): A response code indicating that it is an abnormal response to the write command (W) is inserted.
 For details of abnormal codes, refer to 5-5 Details of response codes.

Details of response codes

(l) Types of response codes
Communication responses to read commands (R) and write commands (W) always contains response codes.
* Response codes are divided broadly into two types:
Normal response codes
Response codes {
Abnommal response codes
< A response code comprises 8 bits data of binary numbers (0 ~ 255).
* The types of response codes are listed below:
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|
! | A List of Response Codes
1
i i Response code
: Type of code Description
Binary numbers ASCH
000|0 0000 "0", "0" : 30H,30H { Normal response Normal response to read command (R) or
Ly . write command (W)
000.‘0;» 0001 "g", "1 : 30H, 31H | Hardware error When a hardware error such as framing overrun or
: | in text portion parity error has been detected in data in the text portion.

OOOP ‘0111 "0","7" : 30H, 37H | Format error of text portion | Format of text portion is different

from what was fixed.

00()0 1000 "0", "8" : 30H,38H | Error in data of text portion, |Data of text portion is not in fixed format,

data address or the number | or data address or the pumber of data is different

] of data from designated one.
0000 1001 "0", "9" : 30H, 39H | Data error Data to be written get beyond range in which
setting is possible.

OOOOf 1010 "0", "A" : 30H, 41H | Execution command error | Execution command (such as AT command) was

received in conditions where that execution
command is not acceptable.

Vi
B
0000, 1011 "0", "B" : 30H, 42H | Write mode error Some types of data are unable to be changed at
P
[
D

certain points in time. Write command containing
such data was received at such a time.

G

000 1100 "0", "C" : 30H, 43H | Specification or Write command containing data of specification or
! option eryor option which was not added was received.

;(2) Priority order of response codes
- - The smaller the value of response code, the higher the priority of the response code; When two or more response codes
are generated, a response code of higher priority order is returned.

‘Details of communication data addresses

(1) Data address and read/write

In a data address, binary numbers (16 bit data) are expressed by hexadecimal numbers, with 4 bits as a unit.

R/W means that data are capable of being read and written,

R means that data are only for reading.

W means that data are only for writing.

: In case a data address only for writing is designated by a read command (R), or a data address only for reading is

i designated by a write command (W), it results in a data address error and the abnormal response code "0", 8" (30H,
‘ i 38H) "error in data format, data address or the number of data in text portion” is returned.

(2) Data address and the number of data

e If a data address which is not included in the data addresses for SR90 is designated as the front data address, it results
' in a data address error, and the abnormal response code "0", "8" (30H, 38H) "error in data format, data address or the
‘ number of data in text portion" is returned.

{ « Even when a front data address is included in the data address list, the data address added with the number of data
- gets out of the data address list, it results in an error of the number of data, and abnormal response code "0”, "8"
(30H, 38H) " is returned.

|
Vo
{
i
{

(3) Data
;| * Sincedata wmpnse binary numbers (16 bit data) without a decimal point, the form of data, whether therc is a
o decimal point or not, etc., have to be confirmed. (See the instruction manual of the instrument itsclf.)
Y Example: How to express data with decimal point
ol Hexadecimal data
| 20.0% - 200 - 00C8
! 100.00°C - 10000 - 2710
-40.00°C - ~4000 - F060
* In data of which the unit is UNIT, the position of decimal point depends on the measuring range.
« In case of a special measuring range, (measuring range of over 0 ~ 50,000°C such as 32768) binary numbers without
code (16 bit data: 0 ~ 65535) will be used for the data which depends on the measuring range.
¢ In other data than the above, binary numbers with code (16 bit data: -32768 ~ 32767) are used.
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Example) How to express 16 bit data

Data with code Data without code
Decimal |[Hexadecimal] Decimal |[Hexadecimal
0 06000 0 0000
1 0001 1 0001
] ] 1 ]
32767 TFFF 32767 TFFF
-32768 8000 32768 8000
-32767 8001 32769 8001
t t ] l
-2 FFFE 65534 FFFE
-1 FFFF 65535 FFFF

, (4) <Reserved> in parameter portions

* When a <reserved> portion is read in reply to a read command (R), or written in replay to a write command (W),
normal response code "0", "0" (30H, 30H) is returned.

(5) Option-related parameters
+ 1 » When the data address of a parameter which is not added as an option is designated, abnormal response code "0",

"C" (30H, 43H)"Specification, option error” is returned to a read command (R) as well as a write command (W). If
an address of data only for reading is read, however, the (0000H) data are returned.

specifications are possible to be read and written in communication.

Communication data address list

{6) Parameters not shown in front panel displays owing to action specifications or setting specifications
* Even parameters which are not shown (used) on the front panel displays owing to action specifications or setting

Data R/W
address Parameter Setting range

{hex)

gg:(l) zm“ cxe ! Unless four series codes from i

00 erfesc e 2 0x0040 are read at a time, an

50042 Series code 3 error code (08) will be returned. R

0043 Seriescode 4 R

. 'fhe address arcas listed above become product ID data areas and data arc ASCIH data, 8 bids as a unit.
Therefore, one address represents two data.
* A scries code is expressed by 8 data maximum and a surplus area is filled with 00H data.

P

|
Example 1) SR91

Address

0040
0041
0042
0043

B

L H L

Example 2) SR92

"8§" , "R" S53H, 52H .

l!9n

, "1" 39H , 31H

00H , O0H -

00H , 00H
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Address H L H L
0040 "s" , "R" 53H, 52H
0041 "9" , "2" 39H , 32H
0042 00H , 00H
0043 00H , O0H

Code selection data are expressed by 56 data maximum and a surplus area is filled with 00H data.
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"
Data
address Parameter Setting range RIW
(hex)
0100 | PV.W Measured value R
01_1(:)1 SV.w SV value in execution R
0102 | OUTILW Control output 1 value R
0103 ouUT2_W Control output 2 value (without option = 0000H) R
0104 | EXE FLG Action flag (bit without action = 0) R
01 05 EV FLG Event output flag (without option = 0000H) R
0109 HB W HB current value (without option = 0000H) R
010A | HL W HL current value (without option =0000H) R

- EXE_FLG,EV_FLG  Details are shown below.

! ‘ D15 D14 DI3 DI2 DIl DI0 D9 D8 D7 D6 D5 D4 D3I D2 DI DO
F)gE;_FLG 0 0 0 0 0 0 0 COM © 0 0 0 0 0 MAN AT
E\]/_FLG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 EV2 EVl

. I‘iiéher-limit side PV_S0, CJ_SO,b-- -, REM SO, HB_SO = 7FFFH
» Lower limitside PV_SO, CJ_SO, - - -, REM_SO, HB_SO = 8000H
» Invalid data for HB and HL=TFFEH

|Data

alddress Parameter Setting range RW
i(hex)

‘0182 | OUTILW Control output 1, Set value in MAN operation w
0183 | OUT2 W Control output2, Set value in MAN operation \

E 0184 AT 0=No execution, 1=Execution w
0185 | MAN 0=AUTO, 1=MAN w

| loisc | com | o=LOC, 1=CoM [ w |
[

[ Todoo | svi [ Target set value [ R |
030A | SV L Set value limiter on lower linvit side L © | RIW
030B | svH Set value limiter on higher limit side RW

{1 3
0400 | PBI - | control cutput 1 proportional band R/W
o401 | ITI control outputl integral time ) RIW
0402 | DTI control output1 derivative time R/W
0403 | MRI manual reset RIW
0404 | DF1 Hysteresis R/W
0405 011 L control output ! lower output limiter R/W
0406 | 011_H control output 1 higher output limiter RIW
0407 SF1 control output | target value function R/W
0460 PB21 control output 2 proportional band (option) | R/'W
od61 | IT21 control output 2 integral time (option) | R/W
0462 | DT21 control output 2 derivative time (option) | R/'W
0463 DB21 dead band (option) | R/'W
0464 | DF21 Hysteresis (option) | R/'W
0465 | 021_L control output 2 lower output limiter (option) | R/'W
0466 021_H control output 2 higher output limiter (option) | R'W
‘ 10467 SF21 control output 2 target value function (option) | R/'W
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'
Data
address Parameter Setting range RW
(hex)
0500 | EVI_MD Event 1 mode Sec "7-2 Event type list."  (option) | R/'W
0501 | EV1_SP Event 1 st value Sec "7-2 Event type list."  (option) | R/'W
| f A change to communication is also possible when o~ £, 5o or A& is set for
i the event mode but any change of event mode is followed by initialization.
o (Writable range =-1999 ~ 9999)
0502 EV1_DF Event 1 hysteresis (option) | R'W
0503 EV1_STB Event 1 stand-by actions (option) | R/'W
o 1: Alarm action without stand-by
2: Alarm action with stand-by (when power is plied)
! 3: Alarm action with stand-by
I (when power is applied and when SV is changed)
i 4: Control action without stand-by
.
0508 EV2 MD Event 2 mode Sece "7-2 Event type list.”  (option) | R/W
0§09 EvV2_Sp Event 2 set value See "7-2 Event type list."  (option) | R/'W
| A change to comnumication is also possible when oFF , 50 or b is set for
o the event mode but any change of event mode is followed by initialization.
o (Writable range = —1999 ~ 9999)
050A | EV2 DF Event 2 hysteresis (option) | R/'W
050B | EV2 STB Event 2 standby actions (option) | R'W
.: 1: Alarm action without standby
) 2: Alarm action with standby (when power is plied)
i 3: Alarm action with standby
. (when power is applied and when SV is changed)
- 4: Control action without standby
10590 | HBS Heater break alarm setting (option) | R/'W
1 0591 HBL Heater loop alarm setting (option) | R'W
0592 HB_MD Setting of heater break alarm mode 0=LC, 1=RE (option) | R/’W
0593 Reserved Heater loop alarm setting (option) | R/'W
0594 HB STB Heater break standby setting 0=0FF, 1=-ON (option) | R/'W
05A0 | AOI_MD Analog output mode 0=PV, 1=SV, 2=dEV, 3=OUT1, 4=0UT2 (option) { R/'W
05A1 A01_L Anlog output scale on lower limit side (option) | R/'W
05A2 AO1_H Analog output scale on higher limit side (option) | R/W
0580 | COM_MEM | Communication memory mode 0=EEP, I=-RAM, 2T E __(option) | R/W |
0600 | ACTMD Output characteristics 0=rA, I=dA R/W
0601 01_CYC SV1 proportional cycle R/W
0604 | 02 CYC | SV2 proportional cycle (option) [ R/w |
060A | SOFTD1 | Set data for soft start 1 | RW |
[
0611 | KLOCK Keylock 0=OFF RIW
i 1=Lock except the screen group for user’s setting
I] and communication mode
| 2=Lock except SV and communication mode
' 3=Lock except communication mode
i
0701 PV B PV bias R/W
0702 | PV F PV filter W
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]
Data .
address Parameter Setting range RW
(hex)
0704 UNIT Unit of input data 0:"°C" 1:"°F" R/W
0705 RANGE Refer to 7-1. Table of measuring range codes R/W
0706 Reserved R/W
0707 DP 0: None 1:0.1 2:0.01 3: 0.001 R/W
0708 | SCL ~1999 ~ 9989 UNIT Unchangeable except linear input R/W
0709 | SCH —1989 ~ 9999 UNIT R/W
| .
7. §upp|ementary explanation
7-1. * Table of measuring range codes
: Input | Code | Type of Input sy rANge
' 01 B " 0__~ 1800 0~ 3300
! 02 R 0 ~ 1700 0 -~ 3100
! 03 S 0 ~ 1700 0 -~ 3100
. 04 K -199.9 ~ 4000 300 ~ 750
‘ .g_ 05 K 0.0 ~ 8000 0 -~ 1500
. 2 08 K 0 ~ 1200 0 ~ 2200
gl o7 E 0~ 700 0~ 1300
gl 08 J 0 ~ 600 0 ~ 1100
é’ 09 T -199.9 ~ 200.0 -300 -~ 400
10 N 0 -~ 1300 0 ~ 2300
11 PLIl 0  ~ 1300 0 -~ 2300
i 5 12 WRe5-26 0 ~ 2300 0~ 4200
P a2 13 U -199.9 ~ 2000 -300 ~ 400
l = 14 L 0__~ 600 0~ 1100
- g 31 Pt100 200 ~ 600 -300  ~ 1100
i ! 32 Pt100 -100.0 ~ 100.0 -150.0 ~ 2000
; .1 33 Pt100 -50.0 ~ 50.0 500 ~ 1200
23 T Puoo 0.0 ~ 2000 00 ~ 4000
| 35 Jpt100 =200 ~ 500 300 ~ 1000
‘ . 36 Jpt100 -100.0 ~ 100.0 -150.0 ~ 200.0
{ 3 37 Jpti00 -50.0 ~ 50.0 500 ~ 1200
. 38 Jpt100 0.0 ~ 2000 0.0 ~ 4000
b 71_[-10~ 10mV
| i 72 0~ 10mV | Owing to scaling function, any measuring range
I mv 73 0~ 20mV | can be set within the following range. -
. 74 | 0~ 50mv
S 75 | 10~ 50mv | Scaling range: -1899 to 9999 counts
s 76 0~100mv | Span: 10 to 5000 counts on condition of
v 81 4~ 1V lower side < higher side, though.
L ° 82 | 0~ 1v
Dy 4 83 0~ 2v
1y
i % v 84 0~ 5v
' = 85 | 1~ 6y
o 86 | 0~ 10V
o 91 0 ~20mA |
! E mA 92 4 ~20mA
L *1 Thermmocouple B: Acwracycannotbegua:anteedonﬁemperamras
! ; below 400 °C and 752 °F.
1
7i2. éble of event types
Ala!:npgwde Event type Number Initial value Setting range
cﬁﬁ:f: None 6 §{ —0————— | ———————
Hd Higher limit deviation 1 2000 Unit -1999 ~ 2000 Unit
L d | Lowerlimit deviation 2 -1999 Unit -1999 ~ 2000 Unit
o e Outside higher/lower limit deviations 3 2000 Unit 0 ~ 2000 Unit:
= Within higher/lower limit deviations 4 2000 Unit 0 ~ 2000 Unit
HA Higher limit absolute value 5 Higher limit vale of measuring range | Within measuring range
V& H Lower limit absolute value 6 Lower limit value of measuring range | Within measuring range
!j 59 Scaleover 7 EV output to continue after scaleover
HE Heater break/heater loop 8 EV output to continue after heater break alarm is output.
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ASCII code list
b7b6b5 000 001 | 010|011 100|101 110 111
b4 ~bl 0 1 2 13| 4)]5]|6]7
0000 0 NUL TCITOLE) | sp| 0 @ | P | | p
‘ 0001 1 TC1 (SOH) | DC1 ' 1 |A|Qf alq
f 0010 2 TC2 (STX) | DC2 12| B|RI Db |
0011 3 TC3 (ETX) | DC3 #1311 C|S|c]s
0100 4 TC4 (EOT) | DC4 $ |4 | DT | d]|t
0101 5 TCS(ENQ) [TC8(NAK)| % | s | E | U | e | u
| 0110 6 TC6(ACK) | TCO(SYN) | & | 6 | F | V| f | v
¢ 0111 7 BEL TC10 (ETB)| ’ 7{Gl{W!|lg|w
! , 1000 8 | FEO(BS) |CAN (l 8| H|IX|n]|x
| 1001 o |1 |EM Yy lol 1|y lily
| 1010 A |20 |suB S 1|z z
1011 B FE3 (VT) |ESC A VaNERING | X Y\ (
, 1100 C FE4 (FF) |IS4 (FS) 104 —— Rt |
; | 1101 D FES (CR) |IS3(GS) ~l=IM|1|ml|}
? 1110 E SO IS2 (RS) >|N|{~| n|~
| 3 1111 F S 1S1 (US) /1 210} | o |DEL
I
!
i
The contents of this instruction manual are subject to change without notice for improvement.
Temperature and Humidity Control Specialists
| SHIMADEN CO.LTD.
e one: <61.0-0831 7501 Fax, +01-0.90310088. o
E-MAIL: exp-dept@shimaden.co.jp URL: hitp://www.shimaden.co.jp
PRINTED IN JAPAN
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SR90 Series
(SR91, SR92, SR93, SR94)

Digital Controller

Instruction Manual

Y Thank you for purchasing a Shimaden product.

; Please check that the delivered product is the comrect item you ordered.

P Please do not begin operating this product before you read this instruction manual
: thoroughly and understand its contents.

= =

Notice: Please ensure that this instruction manual is given to the final user of the instrument.

Préfaoe‘ This instruction manual is meant for those who will be involved in the wiring, installation, operation and routine
'\ maintenance of the SR90 series (SR91, SR92, SR93 and SR94). It describes matters to be attended to in handling

{ | the SR90 series, how to install it, its wiring, its functions and operating procedures. Keep this manual at the work

site while handling the instrument and follow the guidance provided herein

P Contents

1. Safety Rules. 2 5-7. Explanation of Screen Group 1 and Setting................. 14~18
2. Introduction 3 (1) Setting of Key lock 14
241. Check before Use, 3 (2) Setting of Output 15
2-2. Handling Instruction 4 (3) Setting of Event 16

3. Insta]latxon and Wiring. 4~7 (4) Heater Current Monitor Screen 16
3- l Installation Site. 4 (5) Setting of Heater Break/Loop Alarm..........coeeeuernecssssenees 16
3-2 ~Mountmg 4 (6) Sectting of Analog Qutput Type. 16
3-3 External Dimensions and Panel Cutout........c.overeemvecrecsivenss 5 (7) Setting of Communication. 17
34, Wmng 6 (8) Setting of Control Qutput CharacteriStiC. . ....umsmersmsressrens 17
3 5 Termmal Layout 7 (9) Setting of Soft Start Time 17
3-6 Termmal Arrangement Table. 7 (10) Setting of SV Limiter. 17
4. Names and Functions of Parts on Front Panel...........coceccinvvanacn 8 (11) Setting of PV Bias Value. 18
5. Explanatwn of Screens and Setting. 9~18 (12) Setting of PV Filter Time. 18
5-1 Parameter Flow. 9 (13) Setting of Measuring Range Code 18
5-2 Dtsplay upon Power-ON 10 (14) Setting of Temperature Unit. 18
5-3 How to Change Screens. 10 (15) Setting of Input Scaling 18
(1) How to Change Screens in Screen Group 0....................... 10 5-8. Table of Measuring Range Codes 18
) ;prW to Change Screen Group 0 to/from Screen Group 1..10 6. Explanation of Functions 19~20
(3) How to Change Screens in Screen Group I.......ceeenscens. 6-1. Events, 19
(4) How to Change Set Values (Data), 6-2. Setting of Event Standby Action. 19
5-4. Before Starting Up 6-3. Alarm Actions Diagrams 19
(1)Checking of Wiring 64. P.LD. 19
(2)'Application of Operating Power. 6-5. Manual Reset 20
(3) Setting of Measuring Range 6-6. Lower Limit and Higher Limit Setting Limiters.............. 20
@) Settmg of Control 6-7. Proportional Cycling Time 20
(5)4Setnng of Control Qutput Characteristics......c.ewreeesrenracser 6-8. Auto Return Function 20
(6);Settmg of Event Type. 6-9. Control Output Characteristics 20
(7)|Scttmg of Analog Output 6-10. Soft Start. ; 20
(8) ‘Note on Initialization Following Data Change. 7. Maintenance and Troubleshooting, 21~22
545. Procednre of Setting in Screen Group O........uoovmeevececnennes 7-1. Procedure of Maintenance Replacement and Matters to Be
(1) Settmg of Target Set Value. Attended to 21
@), Manual Setting of Control Output. 7-2. Causes of Trouble and Troubleshooting..........ccoereueeee... 21
(3):AT (Auto Tuning) 7-3. Error Codes, Causes and Remedics 22
@, Settmg of Event Set Value. 8. Record of Parameter Setting. 23
(5) Set Value Bias . Specifications. 24~25

5.6. Explanahon of Screen Group 0 and Setting..........ccoovueee.

|
SHIMADEN CO.LTD. SROOF.1AE
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1. Safe1ty4Rules

|
For matters regardmg safety, potential damage to equipment and/or facilities, additional instructions and notes are indicated

by the following headings.

/A\ WARNING: This heading indicates hazardous conditions that could cause injury or death of personnel

| | I unless extreme caution is exercised.

A 'CAUTION: This heading indicates hazardous conditions that could cause damage to equipment and/or
i facilities unless extreme caution is exercised.

NOTE: This heading indicates additional instructions and/or notes.

' The mark ® represents a protective conductor terminal. Make sure to ground it properly.

|
|
o
L A\ WARNING A\ CAUTION

The SR90 series is designed for controlling temperature, ® The alert mark A\ on the plate affixed to the instrument:
humldlty and other physncal quantities of general industrial On the terminal nameplate affixed to the case of this
eqmpment Avoid using it for control of devices upon which instrument, the alert mark A\ is printed. This is to warn
tuman lhfe isd dependent. When used, adequate and effective you of the risk of electric shock which may result if the
safety mmsum must be taken. No warranty is valid in the charger is touched while being encrgized.

case ofjan alcmdent arising from the use of this product without ® As a means to turn the power off, a switch or a breaker
having taken §u3:h safety measures. should be installed in the external power circuit to be

= connected to the power terminal of the instrument. Fix the

v switch or the breaker adjacently to the instrument in a

/A WARNING position which allows it to be operated with ease, with an
indication that it is 2 means of turning the power off. Use a
switch or a breaker which meets IEC947 requirements.

® Fuse: Since the instrument does not have a built-in fuse, do

personnel 2 ] A, ¥
not forget to install a fuse in the power circuit to be
® Do nlot dmw out the instrument out from its case. Do not let b &g e terminal. A fuse should be

yonrlhand or any conductive body into the case. 1t may lead positioned between a switch or a breaker and the instrument

to serious injury or death due to an electric shock. : .
and mounted on the L side of the power terminal.
® Make sure to ground protective conductor terminals. Fuse rating/ck ctics: 250 VAC 0.5 A/medium | i

® For using thi§ instrument, house it in a control box or the
like to prevém terminals from coming inte contact with

or lagged type. Use a fuse which meets JEC127
requirements.
A CAUTION @ Voltage/current of a load to be connected to the output
To avoid damage to connected equipment, facilities or the terminal and the alarm terminal should be within a rated
SR90 l}selfl 'due to a fault of the product, safety measures must range. Otherwise, the temperature will rise to reduce the life
be taken before usage, such as the installation of a fuse, an of the product and/or to result in problems with the product.
overheatmg protection device and the like. No warranty is For rated voltage/current, see 9. Specifications.
valid in the|case of an accident arising from the use of this The output terminal should be connected with a device
product without such safety measures. which meets the requiremeats of IEC1010.

@ A voltage/current different from that of the input .
specification should not be applied to the input terminal. It
may reduce the life of the product and/or result in problems
with the product. For rated voltage/current, see 9.
Specifications.

: In the case of voltage or current input, the input terminal .

| should be connected to a device which meets IEC1010

i requirements.

. The instrument is provided with a draft hole for heat

o discharge. Take care to prevent metal and other foreign
matter from entering into it. Failure to do so may result in
trouble with the instrument or may even cause a fire.

@ Do not block the draft hole or allow dust or the like to stick
toit. A rise in temperature or insulation failure may result
in a reduction of the life of the product and/or problems with
it or may cause a fire.

For spaces between installed instruments, refer to 3-3.
External Dimensions and Panel Cutout.

@ It should be noted that repeated tolerance tests against
voltage, noise, surge, etc., may lead to deterioration of the
instrument.

® Users are prohibited from remodeling the product or using it
in a prohibited way.

[
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2. Ifri‘troduction

I
2-1 ] Check before Use
ThlS product has been fully inspected for quality assurance prior to shipment. Nevertheless, you are requested to make sure that there
is no error, damage or shortage of delivered items by checking the model codes and the extemal view of the product and the number
oﬁaccessones

@ Confirmation of Model Codes

: ) Check the model codes affixed to the case of the product to ascertain if the respective codes designate what was specified when
! you ordered |t, referring to the following code table:
' SR90 series is based on 3 types of selectable codes SR91-SR92-SR93 and SR94. Please refer to the following example of model
codes.

|
I
i
!

E)l(ainple of SR91 model type codes:
ISR91-8Y-90-0NO
T TT T TTT

) { 1. Series SR91
b 2. Input 8: Multiinput, Thermocouple, R.T.D., Voitage (mV),
4: Cumrent (mA), 6: Volitage (V)
3. Control output (1) Y: Contact, I Current, P: SSR drive voltage, V: Voltage
4. Power supply 90: 100-240V AC, 08: 24V AC/DC
i 5. Event 0: None, 1: Event output
- 6. Option N: None
b « Control output (2)  Y: Contact, I: Current, P: SSR drive voltage, V: Vohage
" « heater break alarm 1: heater break alarm (30A)
. 2: heater break alarm (50A)
i . [Seledab!e only when adjustment output 1 is Y, P and
' : event output is added
! » Analog output 3: 0-10mV DC, 4: 4-20mA DC, 6: 0-10V DC
* Communication 5: RS485
« Set value bias 8: Set value bias 1 point
§ —————— 7. Remarks 0: Without, 9: With
Example of SR92 model type codes:
SR92-8Y-N-90-0000
| T 1. Series SR92
2. Input 8: Multi-input, Thermocouple, R.T.D., Voltage (mV),
4: Current (mA), . 6: Voltage (V)
3. Control output (1) Y: Contact, I: Current, P: SSR drive voltage, V: Voltage
i 4. Control output (2) N: None, Y: Contact, |: Current, P: SSR drive voitage,
! V: Voltage
5. Power supply 90: 100-240V AC, 08: 24V AC/DC
, 6. Event output or 0: None, 1: Event output
: Event output + 2: Event output + heater break alarm 30A
' heater break alaftm  3: Event oufput + heater break alarm 50A
‘ [Both 2: 3: selectable only when adjustment output 1 is Y, P.}
7. Analog output 0: None, 3: 0-10mV DC, 4:4-20mA DC, 6:0-10V DC
8. Communicationor  0: None, 5: RS-485, 7: RS-232C,
Set value blas 8: Set value bias 1 point
— 9. Remarks - 0: Without, 9: With
Example of SR93, SR94 model type codes:
S R93-8 Y-N-90-0000
L - 1. Series SR93, SR94
2. Input 8: Muiti-input, Thermocouple, R.T.D., Voltage (mV),
4: Cumrent (mA), 6: Voltage (V)
3. Controt output (1) Y: Contact, I: Current, P: SSR drive voltage, V: Voltage
4. Conirol output (2) N: None, Y: Contact, I: Current, P: SSR drive voitage,
V: Voitage
5. Power supply 90: 100-240V AC, 08: 24V AC/DC
. 6. Event output or 0: None, 1: Event output
! Event output + 2: Event output + heater break alarm 30A
' heater break alarm  3: Event output + heater break alarm 50A
= [Both 2: 3: selectable only when adjustment output 1is Y, P.}
! 7. Option 00: None
I } * Analog output 30: 0-10mV DC, 40: 4-20mA DC, 60: 0-10V DC
- » Set value bias 08: Set value bias 1 point
; + Analog output + 38: 0-10mV DC + set value bias 1 point
! Set value bias 48: 4-20mA DC + set value bias 1 point
| 68: 0-10V  DC + set value bias 1 point
o » Communication 05: RS-485, 07: RS-232C,
—— 8. Remarks 0: Without, 9: With
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{I’hls instruction manual 1 copy
The}Commmtcatlon interface instruction manual (in case optional communication function is added) 1 copy
{Unit séals 1 sheet
Cum:nt detector for heater break alarm (CT) (in case optional heater break alarm function is added)
F or30A Model CTL-6-S 1pc.
For 50A Model CTL-12-836-8 1 pc.
NOTE: Forany pmblem with the product, shortage of accessories or request for information, please contact our agent or our
| : | sales office in your neighborhood.
2. Handling lnstructlon

@ Do not operate the keys on the front panel with a hard or sharply pointed object. Operate the keys only by softly touching them
by your fingertips.

@ ’When cleaning the instrument, wipe it gently with a dry cloth. Never use solvent such as a thinner.
i ]

|
|

3. Installation and Wiring

| i
-1. lns§allaltiqn;8ite (environmental conditions)

, -/\ CAUTION

{
This mstrum!ent should not be used in any of the places mentioned below. Selection of these places may result in trouble with the
instrument, damage to it or even a fire.

T
v

Where flammable gas, corrosive gas, oil mist and particles that can deteriorate electrical insulation are generated or abundant.
Where the temperature is below -10°C or above 50°C.

Where the relative humidity is above 90%RH or below the dew point.

IWhere highly intense vibration or impact is generated or transferred.

iNear high voltage power lines or where inductive interference can affect the operation of the instrument.

\Where the instrument is exposed to dew drops or direct sunlight.
Where the height is above 2000 m.

Outdoors.

@0POOOOO

NOTE: The environmental conditions belong to the installation category II of IEC664 and the degree of pollution is 2.

2. Mo unting? ‘

/A CAUTION

For safety s lsalce and to protect the functionality of the product, do not draw out its body from the case. If it needs to be drawn out for
replacement’ or repmr call our agent or our sales office in your neighborhood.

® (Cut !a hole for mounting the controller in the panel by refemring to the cutout drawing in Section 3-3.

@ |The! panel thickness should be 1.0 ~ 4.0 mm.

® As the instrument is provided with pawlis for fixing, just press it finnly from the front of the panel.

® The|SRO0 series instrument is designed in a panel-mounting mode. Never use it without mounting on the panel.
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s
3-3.| Extemal Dimensions and Panel Cutout

67

SRe4

96

111
11, 100 Panel cutout drawing
[= ] fags (48 x N-3)7
_ N §| 3
| s——————— ©
3 g In the case of installation
| me— | ks
_— a ihout leaying Spacs
N=The number cf instruments
—— Unit: mom
111
1, 100 Panel cutout drawing
) 100 or mors
% 1 = 687
e ———J io
] — 3
g
-t
© ©
@ g
. (7~}
o
Unit: mm
? 1 )
111
1, 100 Panel cutout drawing
1 130 or more
s
Bk
2
£
=2
2
Uni mm
Panel cutout drawing
]
e | 8= N3
e
© g
3 &
x 28| Inthocass of instalaton
o | without keaving space
-
[] ® N=Tho number of instuments
Unit: mm
[ |
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! Pl
External dimensions of current detectors (CT) of heater break alam

: | For 0~30 A (CTL-6-5) For 0~50 A (CTL-12-536-8)
; . e ~ -
' ' 21 ﬂ J] -
X 15 28 e

[ I ! H
I v,
1
} ' e58 f \ o o

DTN hl J - A

] ot 5 2 @) | L
% 30 s
I 30 i 40

5ls
10
‘ I
I
hd
15

=

3
4 + Unit
j \2-235 AN : e
2M3
4. Wmng
In the v|v1nng operation, close attention should be paid to the following:
! — /A WARNING

1
] Makc sure to disconnect this product from any power source during the wiring operation to prevent an electric shock.

® Be ccrtam that the protective conductor terminal (@) is properly grounded. Otherwise, an electric shock may result.
e To prevent an electric shock, do not touch wired terminals and other charged elements while they are being energized.

@ In the wiring operation, follow the terminal layout shown in Section 3-5 and the terminal arrangement in Section 3-6 and make
I sure to carry out the correct wiring process.

® Use a press-fit terminal which fits an M3.5 screw and has a width of 7 mm or less.

®! In the case of thermocouple input, use a compensating conductor compatible with the selected type of thermocouple.

©| In the case of R.T.D. input, the resistance of a single lead wire must be 5Q or less and the three wires must have the same
| resistance.

@. The mput SIgnal wire must pot be accommodated with a high-voltage power cable in the same conduit or duct.

. Shield wiring (single point grounding) is effective against static induction noise.

@l Twnstmg the input wires at short and equal intervals is effective against electromagnetic induction noise.

.f In wiring for power supply, use a wire or cable whose performance is equat to or higher than the 600V vinyl insulated wire
havmg a sectional arca of 1 mm? or larger.

@ The wire for grounding must have a scctional area of 2 mm? or larger and must be grounded at a grounding resistance of 100Q
or less
I Clamp the screws of terminals firmly.
| Clamping torque: 1.0 N +m (10 kgf - cm)

@r If the instrument appears to be easily affected by power supply noise, use a noise filter to prevent malfunctioning. Mount the
| noxse ﬁlter on the grounded panel and make the wire connection between the noise filter output and the power line terminals of

l the controller as short as possible.

Make this wire as short as possible.

: | Noise filter / Controller

100-240V AC

Protective Protective
grounding grounding

| Recommended noise filter: TDK's ZMB2203-13 |

|
|
E
L
® Connectlon of current detector (CT) .

«Insert a load line through the hole of the noise filter - - T(Somp%lgt;';m teminal of controler

'meant for the controller. With this wire, connect the

secondary side terminal of CT to the CT input terminal

‘of the SR90 series controller.

.

Heater (foad) wiring
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L
3-5. fei'minal Layout (Follow the terminal layout and terminal arrangement table shown below in your wiring operation.)
| s
SRo91
T OUTPUT2
1 i .D- - : e
. E] El EE l 24voc \6W nc . [ EE
| A ORG-S B Aoutput
o+ o+ oA 50160& va .
T 2 f?"‘ weny @S -
o w 0 B e
EV qnnn' \ E SG 4+
i l_- ‘3 1A240VAC- oW ez 1 crise ..El @
| L B . .7 -
I m‘ A4V AC e .2
.
| .
| ————
\ | 7 A + _ '
o 1002 4ov‘1 o 24VDCTBW E III
E . :0160& _ Hz SVA *.1 [zl
i [10) - E
f + ouTPaT 1 TERMINAL
gy BC sPECIFICATION [ 1 | 2 | 3
= AV AC Rs2x2C - | §G | 8D | RD
. - RS-485 s | *+ | -
1r240vac 20100 pi@ 420mA
0-10v .3
- 30mA 12v DC
Biloo! il o
! I B S T D L B
| |sresssre S —1— S8 o TP —— \\
o HE L I + E
: Acutput Gl A [ 100-240VAC~ gaReow H [
: : S0/60Hz 15VA Hz OVA -1 E
: L E y = .
13)} S I E]
l s8 + OUTPUTY
: H Ve €ui
1 UM g o bl
Aam 30mA 12V BC
; A4V AC =1 TERMINAL
cr / (AR sPeciFicaTion | 1 [ 2 [ 3
i hd Py~ ¥ i R RS-232C sG | sp | RD
[— O 4 g0y DC RS-485 s6| + | -
I’_ + AR P {17 } 24V AC
Dc
| L
!
3-6. | Terminal Arangement Table
: Terminal No. NOTE:
Name of terminal Description/Code SRo1 | SR92 |SR93 - o4 With thermocouple/voltage/
- current input, shorting across B
Power supply 100-240V AC24V AC: L, 24V DC: + 6 8 11 and B terminal will cause an
100-240V AC/24V AC: N, 24V DC: — 7 9 12 efror.
Protective conductor | @ 8 10 13 NOTE:
Input R.T.D.: A, thermocouple/voltage/current: + 2 4 7 The aptional functions of the
R.T.D.: B, thermocouple/voltage/current: — 4 6 9 SR"‘? are s.ub_]ect to the following
RTD.:B 5 7 10| oonditions:
Co'ntml output 1 Contact: NO, SSR drive voltage/Voltage/Current: + 9 1 14 ¥ of control output
Contact: NO, SSR drive voltage/Voltage/Current.— | 10| 12 15 b Atubhiiy ——
Contml output 2 Contact: NO, SSR drive voltage/Voltage/Current: + 11 13 16 output, communication and set
(option) Contact: NO, SSR drive voltage/Voltage/Current: — 12 14 17 value bias is selectable.
Evént output CoM 13 | 19 18 SR92:
(option) EV1 14 20 19 Communication and set value
: } EV2 15 21 20 bias are not selectable
Heater break (option) | CT input T2 | 1718|556 | oo miancously.
Analog output + 11 15 1 Communication and analog
(option) — 12 16 2 output, or communication and set
Communication RS-232C: SD, RS-485: + 2 2 value bias are not selectable
| (option) RS-232C: RD, RS—485 - 3 3 simultaneously.
SG 1 1 1 Simultaneous selection of analog
RS-485: + 1 output and set value bias is
RS-485: — 12 possible, though.
Set value bias (option) 11-12 1-2 3-4
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3 D

* 4, Names and Functions of Parts on Front Panel
|
itpv
} ] (1) Measured value (PV) display
| ]
Lol 11sv 3 oc (2) Target set value (SV) display
| J
! P DES S 58S (3) Action display lamps
! % i @@@@ (@) Operating keys
; iI_SR91 SHIMADEN
|
o
I ;Name Function

(® Measured vhlue (PV) display:

o
i

(1) Present measured value (PV) is displayed on the screen group 0, basic screen and output display
screens (OUT1 and OUT2). (red)
(2) Type of parameter is shown on each parameter screen.

@ Target set value (SV) display:

i

(1) Target set value (SV) is displayed on the basic screen of the screen group 0. (green)

(2) Present output value is displayed by % on control output monitor screens (OUT1, OUT2) of the
screen group 0.

(3) Selected item and set value are displayed on each parameter screen.

® Acti;on display Jamps:
i

(1) Control output indicators: OUT1 and OUT2 (option) (green)
¢ OUT1 lights when output turns ON and goes out when it turns OFF during contact or SSR drive
voltage output.
o The brightness changes in proportion to output increase/decrease during current or voltage output.
o OUT2 functions only if the option is added.
(2) Event output indicators: EV1/EV2 (option) (orange)
o Light when assigned events (including heater break/loop alarm) turn ON if event option is added.
(3) Auto tuning action indicator: AT (green)
o Flashes when ON is selected by CAD key on the AT action selection screen and AT is executed
by @D key, and goes out when AT terminates automatically or is released.
(4) Manuzl control output action indicator: MAN (green)
o Flashes when maaual controf output is selected on control output display screens (OUT1, OUT2);
remains unlit during automatic control output.
(5) Set value bias/communication indicator: SB/COM (option) (green)
e Lights when optional set value bias function is added and at the time of shorting across SB terminal
(set value bias in action).
o Lights when optional communication function is added and COM mode is selected. Goes out
when Local is selected for communication mode.

@ Operating keys:

(1) © (pamameter) key
o Pressing this key on any screen of the screen group 0 and the screen group 1 calls the next screen
onto display.
« When pressed continuously for 3 seconds, this key functions to move between the basic screen of
screen group 0 and the initial screen of screen group 1.
o Pressing this key simultaneously with @ key in the screen group 1 calls the preceding screen
onto display.
() (D (down) key
o When pressed on a parameter screen, the decimal point of the rightmost digit flashes and the set
data decreases or moves backward.
3) QA (vp) key
© When pressed on a parameter screen, the decimal point of the rightmost digit flashes and the set
data increases or moves forward.
(4) @D (entry/registration) key
o Used to register a set data changed by means of (&) or (¥ key on a parameter screen.
o Pressing this key simultaneously with (C key on a screen of the screen group 1 calls the
preceding screen onto display.
= When pressed continuously for 3 seconds on the control output screens (OUT1, OUT2), this key
functions to switch between automatic output and manual output.
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(J'I

Explanatlon of Screens and

Setting

-

5-1.

! {

Parameter Flow (Outline of Parameter Fiow displayed below. Set parameter according to the explanation of each setfing screen)

}
|
i
!
|
i
|
i

1 NOTE: Four kinds of frame lines signify the following:

: Screens regularly shown
by key operation and

other means action or ONJOFF action)

5""““‘“"'"""”' Screens which may or may not be shown

i:' Screens shown when go=c===-e~e==>=s Screens for monitoring (without automatic
appropriate options are H

s return after 3 minutes)

e oy
—_ -

g

e
R

added or selects
Screen Group 0 Screen Group 1
(S About 3 seconds
Basic screen 10 I'nmdsal:en . | 127 waue?mmmm?m
) 1 11 lKayfodxsfmng | 128 | ku?mmmrym
4

:.(;;;x;:n.m;;x;;.(;l;r;. 12 Iam1:xopomma|banlasemng] 1-29%[He@wbr:akalannvah;zm
”""Cc:;)" ceanensanal 3 IWTNMWT ] N Mbrmm?m %
£ Outputmonitoring OUT2 | 14 [omntmoiimss ] 101 { ot}
@1 15 [oroa 1 semomero e ] 132 { Mg ot sy ower .|
ATactionr 1-6 |O|mn1:nama|met | 1-33 Amam;wsmﬂnghig:'errmm

i) 1 17 mefr.-;vsavaueﬁmé:m | 1-34 covmlmmmodsse]mns
Event 1 action 18 Im1b:airdtam:nhx'ﬂimj 1-35 Wm?‘n@
‘ ') [ 1-9 | Ot  igher ik cspot et et | 136 | Cmmm:zbandalafmm?tsemng

1 1
{ Event2 action 1-10|°M1mem | 1-37 | Start charactersefting ]
) o) l 1-11§Oummzlmuﬁonaaw;dseﬁna§ 1-38 BCCnoe::nontwesewr]m
Set value bias 1-12§°"'P"‘2"Ysm*ﬁ"9 1-39 lCOﬂmnnmhonspeedsaumg
> 113 S i 140 wlv.zﬂmde!aywn:asemm
1-14§0m2;mmm;mm 141 Cu'rmme;hmmuynm:m :
1 1
0-0 To basic screen 1151 Otmd%dbamwﬂx{ 142 | mmm?nmmm |
y

Note 1: When the (&) key is pressed on

any screen of the screen group 0,
the next screen appears.

Nots 2: When the () key Is pressed on

any screen of the screen group 1,
the next scresn appears. To retum
to the preceding screen, press the
(S key while pressing the EnD)
key.

Note 3: Moving between the two screen

groups: Pressing the (&) key
continuously for 3 seconds on the
0-0 basic screen of the screen
group O calls the 1-0 initial screen
of the screen group 1 onto display
and vice versa.

1-16 Output 2 target value function setting
] |

1-47 } Output 2 lower lim output miter setting
] I

1-18 § Ouput 2 higher mit cutput fimiter salting

1 ]
1-19 | Output 2 propostional cycle tme seting
) L

1-20 | Evert 1 ype seting
] 1
1-21 } Event1 hysteresis setting

) |
1-22 Event 1 standby action seting
1 I

1-23 | Event 2type seting
1

I
1-24 | Evert 2 hysteresis setting
] I

1-25 | Event2 standby action setting |
........L.........I....--.

126} Heaﬁaram monitoring .

----- wesssosscspevenss’

To 1-27 screen

-9.

[®o

From 1-27 screen

143 | Softstan time sating ]
1 1

1-44 | SV tmiter tower timit value setting |

. i | 1

1-45 | SV mitor righer fma vaue setting |
1 1

146 | PV bias vaiue seting 1
1 L

1-47 | PV fiter mo satting ]
1

I

1-48 | Measusing range codoseting |
1 1

1-49 rTmrpermueunitwlﬂng ]

1-50 | mmmmmm ]

1-51 | wmmmmml :

_52-| Input scafing decimal point position l

> @D+

To 1-0 screen

From 1-0 screen
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2. Dis’play upon Power-ON
When power is applied, initial screens upon power-ON are displayed successively, each for about 1 second. Then the basic screen is

dlsplay:d, .

-
ke |

Nameofsefies (S~ 4L 5~92.5~93.5~9%)
input type (&  : Thermocouple, P& :RT.D., S 4: Voltage (mV), A &#: Voltage (V), & ': Current (mA))

Indicates contro! output 1.
OUT1 output type ( &: Contact, £: SSR drive voltage, &': Voltage, .~ : Cument)

Indicates control output 2.
OUT2 outputtype (Y. P. &, )

272 Lower limit value of selected measuring range
B”':': Higher limit value of selected measuring range
) AL
00 |l . ' _
Pﬁa Basic screen. The starting screen of the screen group 0 The 0-0 basic screen is followed by screens on which various
: Measured value (PV), functions ae set by means of operating keys. ) N
Eﬂ Target set value (SV) For the screen seqt refer to °F Flow™ in the p g page.
[
y
~3. How to Change Screens

Sc}een g'mup 0 (the group of screens for setting primarily by the end user)
Screen group 1 (the group of screens for setting primarily by the manufacturer and equipment manufacturers)
(1), How to change screens in screen group 0

 Evéry time the PARA key is pressed, the screen moves to the next and the 0-0 basic screen returns when it is pressed on the last

« Screen.

@

How to change screen group 0 to/from screen group 1
| Ptessmg the (& key continuously for 3 seconds on the basic screen of the screen group 0 calls the 1-0 initial screen of the
| screen group 1 onto display. Also by pressing the (& key continuously on the 1-0 initial screen of screen group 1 calls the

(3) How to change screen in screen group

bastc screen of screen group 0.
Screen group O Screen group 1
0-0 basic screen 1-0 initial screen
258 ©DKey PR~A
oo 3 seconds &y 1 SEE

1

i 0-0 Basic screen 0-1 OUT1 output monitor screen 0-6 Set value bias setting screen
sz | © 2af |l© e B e

o o54o i G0

1

Starting from the 1-0 initial screen of the screen group 1, every time the (€ key is pressed, the next screen appears and the
l-Olmhalscreenretumswhemtlspmssedonthelastscreen By pressing the (© key while pressing the @D key in the
screengroupl youmngobacktotheprecedmgscreen Whenthe@keylspmsedwhﬂeﬂle@keylsbemgpressed
onithe 1-0 initial screen, the last screen of this group, i.e., the 1-52 input scaling decimal point position setting screen appears

‘l@*@

on the display.

‘ ; . 1-52 Input scaling
1-0 Initial screen 1-1 Keylock setting screen decimal point position setting screen
F’:R;-R D [Eocr ] ©® D |5co”

S5E& ofFF o0

i < |
! ‘ ’ . 1-52 Input scaling

1-0 Initial screen 1-1 Keylock setting screen decimal point position setting screen
PR-A @D |Lock | @+ @D+ |Sca”

SEE oFF oo

1

(4) How to change set values (data)

| To change data on a screen which is called by pressing the (@ key, use the (& or (¥ key, and register the changed

| data by pressing the @ key.

I
i
i
¢
i
1 t
l

-10 -
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Sefme Starting Up .

To begin with, check the wiring and set the items listed below by the setting methods of the screen groups. (Factory-set items and
itl‘ems already set by equipment manufacturers need not be set here.)

(l')f Checking of wiring: Check that the wiring to connected terminals is carried out properly. Erroneous wiring will result in
i burnout.
(2:); Application of operating power: Apply opcrating power. The controller is energized and the data display and other lamps light.
(3): Setting of measuring range: Call the 1-48 measuring range code screen of the screen group 1 and select a code from the
} measuring range codes. For current, voltage or mV input, lower/higher limit values and the position of decimal point should be
1 set. (Depending on a selected code, selection on the 1-49, 1-50 or 1-51 screen will be required.)
(4)| Setting of control: In the case of ON-OFF (two-position) action, call the 1-2 output 1 proportional band setting screen of the
*{mode 1 screen group and select OFF and register it. Follow the same procedure for output 2 if the option is added. Omit this
! isetﬁnginﬂlemseofAT.
(5), Setting of control output characteristics: Call the 1-42 control output characteristic setting screen of the screen group 1 and
" i select either RA or DA correspondingly to output characteristic specification as shown in the table.
t (6): Setting of event type: If the optional event fumction is added, call the 1-20 event alarm type code setting screen of the screen
. 1 group 1 and select and register a code.
+ (7). Setting of analog output: If the optional analog output function is added, call the 1-31 analog output type setting screen of the
| » . .
; screen group 1 and select one from the setting range and register it.
(8) Note on initialization following data change: When the code of measuring range, type of event or type of analog output is
! | changed, a set value is initialized and resetting is required.

[}

i

X Pfr(‘)cedure of Setting in Screen Group 0

i
In the follwing section 5-6, the flow of setting screens is explained in the next section, "Explanation of Screen Group 0 and Setting.”
In l‘:his section, the procedure of setting is described.

Ke operation:
f ;y P Use the @ key to call the next screen. On each setting screen, use the (& or (¥ key for selection and
L the @D key for registration. Nevertheless, in case the value of manual conirol output is changed on the output
. monitor screen, the @ key need not be pressed.
| (1) Setting of target set value (SV) !

@ To set a target set value (SV), press the (& or (¥ key on the 0-0 basic screen. When cither of the keys is pressed
continuously, the decimal point of the rightmost digit flashes and the numerical value keeps increasing or decreasing.
When it reaches a target set value, press the ED key to register.

® Once it reaches the target set value, the digit stops flashing. (Setting of a target set value is not possible while auto tuning (AT)
is in execution. AT should be relieved for setting.)

Example: 500.0°C is to be set as a target set value.

0-0 basic screen
280 | @key 2580 | DkKey cal @D Key [t
G0 _|contnuousydy | 4Gy contrucusiyd [SOOZ4] b [SO2L

: ‘ Decimal point flashing Decimal point flashing Decimal point stops fiashing

(Zi Manual setting of control output
i i 1) Switching between automatic output and manual output on output monitor screen (OUT1 and OUT2) and setting:
: To switch auto to manual and vice versa, press the @D key for 3 seconds continuously on the output 1 or output 2 screen.
Upon turning to manual, the MAN lamp flashes and it remains unlighted during automatic output.
To set a target value, press the (&) or (¥ key on the output monitor screen to keep the numerical value increasing or
; decreasing until a target value is reached.
. Torelease manual output, press the ED key again for 3 seconds continuously, and automatic output returns.
| @ Ifthe output mode of either cutput 1 or output 2 is changed to manual, the cutput mode of the other is also changed to
. manual. Also, if changed to auto, the output of the other will be changed to auto as well.
!\ ® Incase the output of cutput 1 is at 100.0%, @GS is displayed on the output 1 screen and the decimal point of @ flashes.
{ i @ Incase the output of cutput 2 is at 100.0%, o G322 is displayed on the output 2 screen and the decimal point of o flashes.
| @ Incase output is of contact or SSR drive voltage and OFF is set for proportional band (P), the value of cutput will be 0.0%
or 100.0%.
® In case output is of voltage or current and OFF is set for proportional band (P), the value of output will be the lower limit
value or the higher limit value of a set limiter. :
While auto tuning (AT) is in execution, switching to manual output is not possible. It should be done after releasing AT.

|
!
|
|
|
[ 0-1 Output monitor screen
!
{
i
|
|
|
i

i Automatic Manual Manual Automatic
output output ut output
Press @Dkey oulp Press @Dkey
250 lfor3seconds| 250 | CAKey 250 lfor3seconds| 2580
osno V) o500 |continuousyd | 2000 y) D00
MAN display lamp MAN display famp MAN display lamp MAN display lamp
stops flashing flashes flashes stops flashing

L -11-
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.Supplemtary explanation of using the manual adjustment output
'Monitor screens (OUT1 and OUT2) and automatic/manual output:

@® When automatic output is changed to manual, output is put in a balanceless/bumpless action and the value of output
right before the change is displayed. Changing from manual to auto also causes bumpless action but not if the PV value
" is outside the proportional band.
@ If power supply is shut off and power is applied again, control output continues to be in auto or manual at the time when
power supply is shut off.

.+ Note: Although a change to another screen in the manual mode is possible, it should be noted that control output is

manual in this case. Flashing of the MAN monitor LED indicates that the manual mode is ON.

(auto tuning)
is the function of automatically processing and setting P.1.D., the parameters of P.L.D. coatrol. Processing time differs

. depending on the details of control.

1)

Execution of AT

‘Pressing the CAD or (3 key on the 0-3 AT action control screen changes o/~ & displayed on the bottom to o~ and the

decimal point of the rightmost digit flashes. Then press the @D key. The AT lamp flashes and AT starts. When AT is

-executed, ON/OFF action of output in response to rising and falling of the measured value from the target set value is repeated

several times to store PID values internally and AT ends. At the same time control using stored PID values begins and the AT
lamp goes out.

,0-3 AT action control screen

AL @ Key, (Dkey 1AL @dDKey AL
ofF on# V) on

P

i

12)

Decimal point flashes Decima! point stops flashing, execution
Halfway releasmg of AT

To stop AT in the middle of execution, sclect o/~ F by using the & or (¥ key on the AT action control screen and by
‘pressing the GnD key, releases the AT and the decimal pomt and the AT lamp stops flashing.

0-3 AT action contro! screen
At @ Key, (D kKey |FL @D Key 2L
onr ) ofFFx Y aofFF

/

Decimal point stops fiashing Decimal point flashes Decimal point stops flashing AT lamp stops flashing

|
i
{

.3)

‘
{
|
'
1
i

1 4)

5)I

I

y
|
o
i
|
{

AT famp flashes AT famp flashes AT released in the middle

I Note: In case AT is released in the middle, PID values are not changed.

ln the following condmons, AT is unable to be executed:
@ Control output is in manual. (The AT screen not displayed.)
@ Scaleover of PV (measured value). (The AT screen not displayed.)

@ OFF is selected for proportional band (P) of output 1. (The AT screen not displayed.)
i®.Lock No. 2 or 3 selected on the keylock screen.

If the following occur while AT is in execution, AT will be rcleased:

’G) The output value has been at 0% or 100% continuously for 200 minutes.

® Scaleover of PV value

AT works as follows in the instrument of two-output specifications:

{® RA characteristic: PID constants are common to OUT1 and OUT2.

@ DA characteristic: AT is executed only for OUT1 and while AT is in execution, output of OUT2 is at 0% or the lower
limiter value of output limiter.

(C)) Settmg of event set value
' Before a value is set, an event type should be set as described in the followmg paragraph, 1) Event type setting. When an
event type code is changed, however, all the set values (data) concemning the event are initialized.
l 1) Event type (alarm type) setting

1l
Pl

and LA by pressing the (& and (3 keys. Then register it by the G key.

Callthel-ZOeventltypeoodesemngscreenofthescreengroupl and select one from the type codes Hd, Ld, od, id, HA

. ‘There are the following 6 event type (alarm type) codes: ##c#: Higher limit deviation, { of: Lower limit deviation,

od Outside higher/lower limit deviations, - f: Within higher/lower limit deviations, &//7: Higher limit absolute value,
¢ A: Lower limit absolute value. A selected code is displayed and an action point is to be set for the selected event type
(alarm type). (o~ : None, §: Scaleover, and t#: Heater break/loop alarm are screen display only.)

2) Sethng of event value

cither of the previous 6 types of event is sclected.

'Set the aimed value by pressing the C&D or (¥ key on screen. When the @ key is pressed to register the set event value,

{
|
Q The]0—4 event 1 set value setting screen or the 0-5 event 2 set value setting screen will set. It will be on display when
f
1

the decimal point stops flashing.

-

Settmg ranges: Higher limit deviation value or lower limit value: —1999 ~ 2000 units
Outside or within higher/lower limit deviation values: 0 ~ 2000 units
Higher limit absolute value or lower limit absolute value: Within measuring range
(No event value can be set while AT (aunto tuning) is in execution. Set after releasing AT.)

-12.-
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0-4 Event 1 set value screen

£ Hd Q@ Key R E Ho | @DKey R E Hd | @DKey, @Key'E.,'Hd
a5 > Leagd b Lead y  |Lo00x

Decimal point flashes Decimal point stops flashing, registration Decimal point flashes, changeable

Changing the event value '
To change the value, pressing the (& or the (¥ key causes the decimal point to flash and the value will change. Press the
@D key 1o set your aimed value, the decimal points will stop flashing.

(5) Set value bias
Y

2)

Set value bias

As an optional function, additional setting of another target set value is possible.

It is set as a set value bias which indicates a deviation from the target set value.

For instance, when 20°C has been set as the target set and you want to set another set value at 30°C, set the set value bias at
+10°C.

The set value bias becomes effective when the SB terminals are closed.

‘When the SB terminals are open, the target set value becomes effective.

This function is used conveniently to switch a target value between "summer and winter"'/"day and night” and the like.
Setting of set value bias

In case the optional set value bias function is added, press the (& or (¥ key on the 0-6 screen to sct 2 numerical value of
set value bias and register the value by pressing the @D key. The decimal point stops flashing.

The sct value remains effective while the SB terminals are shorted and is added to the target set value. When a set value bias
is set, the SB/COM lamp lights.

Setting range: —1999~5000 units

-13-



6. Explanatlon of Screen Group 0 and Setting

- Screen Group 0
sy operation: -

76

5-7. Explanation of Screen Group 1 and Setting

Key operation:

To the
1-2 screen

Screen Group 1

The (& 'key is tised to proceed to the next screen, The (A key and
the (¥ key are used for selection on each setting screen and the )
key is used for registration. The @EnD key need not be pressed,

however,‘when a manual control output value is changed on the output

monitor screen .

The (CDkey is used to proceed to the next screen. The (A key and
the (¥ key are used for selection on each setting screen and the 8D
k% is used for registration. When the (GO key is pressed while the

key is being pressed, the preceding setting screen is called back.

To move between the screen group 0 and the screen group 1,
press the (&) key continuously for 3 seconds on the 0-0 basic screen
or the 1-0 initial screen as described below.

0 . Basic screen 1-0 Initial screen
— (© 3seconds y)
csa A PR~ ——— 152 . .
e, | [Initial value:  Lower limit value of measuring range GEE @D+ To the input scaling decimal point
(=0 Setting range: Within measuring range (within SV limiter) position setting screen
) Amgasmedvalu:_(?\’)isdisplayedonthclopandﬂ]ebottomis . . .
, . for dtsp!fay and sétting of a target set value (SV). Pressing the @ key for 3 seoionds.contmuwsly on |he basic
@ . For details, see Section 5-5 (1). @ screeneaﬂsthlsm Tbmnsnoxtcmtobesetonmxsscmfm.
: When the () key is pressed, the keylock screen, which
N is the first setting screen, appesrs. Pressing the key while
! y ' . the (ENT) key is being pressed calls the last screen, i.c., the input
1..1.....Qutput 1 (OUT1) monitor screen scaling decimal point position setting screen.
c L Ameasmedvalue(l’V)ns displayed. The bottom is for
] itoring of the 1 output value of output 1 in the automatic
75'2{_?’ . modeandfordmngmgasctvaluemthcmanmlmode
it it S Manualoutpu(settmgmge 0.0~ 100.0% .
> ! (within output 1 limiter) (1) Setting of keylock
| @ (ZJugl:.:t monitor screens (OUT1 and OUT2) and auto/manual 1.1} Key lock setting screen
| o
i 1 * For switching euto to manusl and vice versa, the END key L oc#’| Initiel value:  OFF
, . isp y for 3 ds on the omput 1 or Setting range: OFF, 1,2,3
output 2 screen. ofFf
* When the output mode (auto or manual) of either output 1 Lock items which you don't want to be changed. Data are unable
or output 2 is changed, the output mode of the other is also to be changed on locked screens.
: changed. Select OFF to release the lock.
| * When th is manual the Man 1 flashes.
! For detail ”s:"ps:hfin 55(2). gl Tamgtas e The following table shows lock numbers
lﬁ and ranges to be locked:
2 ] Output 2 (OUT2) monitor screen Lock No. Range to be locked
5,”, \ ! | A measured value (PV)i is displayed. The bottom is for OFF Release of lock (All data allowed to be changed.)
e. - itoring of the 1 output value of output 2 in the automatic @ :
ySE7 ¢ | mode and for changing a set value in the manual mode. 1 Keylock for all screens except the screen group 0
.......... ‘Manualoutpulsemngmnge 0.0~ 100.0% and communication mode.
! (within output 2 limiter) 2 Keylock for all screens except basic screen and
In the manual mode, the screen appears only if the optional communication mode
function of output 2 is added, Tock for all jcation
> For details, sce Section 5-5 (2). 3 T T =
3 ; AT (auto tuning) action control screen 4 o 1.2 n
Rt | Initial value:  OFF
| Setting renge: OFF, ON
©F £} | AT is set when ON is selected and is released whea OFF is
! selected. This screen does not appear during manual output and
> , when OFF is set for proportional band (P) of cutput 1.
| While AT is being executed, key operation other than for :
; :{:;:‘;8 n':;‘;;os”smgmg keylock and switching a commnmication 0-5 Event 2 (EV2) set value setling screen
! For AT action, sce Section 5-5 (3). £ EELd The above description of the 0-4 screen applies to the 0-5 screen,
! with a change of EV] to EV2.
| Ggg) o v
| 3
4 |__Event 1 {EV1) set value setting screen (&)
E et | mital vahxe:lmu
— " Higher limit deviation value 2000 units . .
S000! | | Lower limit deviation value ~1999 unit o6 Set value bias (SB) setting screen
: Outside higher/lower deviations or within deviations: 55 Initial value: 0 units
> | 2000 units e Setting screen: —1999 ~ 5000 units
, | Higher limit absolute value: Al
1 ' Higher limit valve of measuring range ‘This screen is displayed when the optional set value bias function
! Lowet limit absolute value: is added. A set value is effective while the SB terminals are
| Lower limit value of measuring range (™) shorted and it is added to or reduced from the set value.
Sqttmg range: ‘When an SB is set, the monitor LED lamp SB/COM lights.
ngher limit deviation value or lower limit deviation value:
~1999 ~ 2000 units
! Outxzde higher/lower limit deviations cr within deviations:
0 ~ 2000 units
| ' ngher limit absolute value or lower limit absolute value:
' Within measuring range
I ; This screen is displayed when the op I event fi is added
.anda!anncodensusxgnedmﬂd LA and the action point of the
assigned alarm type is seton it.
| 'For details, see Section 5-5 (4).
To the 0-5 screen
To the 0-0 basic screen
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(2) Setting of output
Output 1 propotional band (P) setting screen

Output 1 proportional cycling time setting screen

i | | Initalvale: 3.0% ©-&L | mitislvalue: Contactoutput: 30 seconds
Sctting range: OFF, 0.1 ~ 999.9% = SSR drive voltage output: 3 seconds
3{}] . . P . 30 Setting range: 1 ~ 120 seconds.
— Basically setting of this item is not y for the of Proportional cycling time of contro} output 1 is set.
auto tuning. For onal band, refer to Section 64 (1). The screen is not displayed for voltage or current output.
To change to ON-OFF (two-position) action, select OFF. For propostional cycling time, refer to Section 6-7
!
| Output 1 hysteresis setting screen | Output 2 (OUT?2) proportional band (P) seiting screen
C Initial valye: 20 units P 2} Initial value: 3.0%
| Settingrnge: 1~999 units . . . — Scttingrenge: OFF,0.1~999.9%
=2 Set the "Hysteresis® of ON-OFF action. This screen is displayed 7} The same as the output 1 (OUTT) proportional bangd (P) setting
only when OFF is selected for "P=OFF” on the preceding 1-2 screen.
sereea. (®) ‘This screen is displayed when the optional output 2 function is
added.
Output 1 integral ime setting screen 112} Output 2 hysteresis setting screen
Initial value: 120 seconds o~ &% nitial value: 20 units
— Setting range: OFF, 1 ~ 6000 seconds . ) Setting range: 1 ~ 999 units
(%) Basically, setting of this item is not necessary when auto tuning is Eﬂ “Hysteresis” for ON-OFF action is set.
| exccuted. . s This screen is displayed only when P=OFF is sclected on the
! For integral time, refer to Section 64 (2). @ preceding 1-11 screen.
This screen is rot displayed when P=OFF is selected.
i
1-13 Qutput 2 integral time setting screen
Output 1 derivative time setting screen. ¢ Ot Initialvalue: 120 seconds
by . Setting range: OFF, 1 ~ 6000 seconds
b Initial value: 30 seconds {20  The same as the output 1 integral time setting screen.
— Setting range: OFF, 1 ~ 3600 seconds
(¥ Basically, setting of this item is not necessary when auto tuning is ((®)
) executed. S —— -
For integral time, refer to Section 64 (3). 1-14 | Output 2 derivative time setting screen.
This screen is not displayed when P=OFF is selected. o c"} ‘Initial value: 30 seconds
= Setting range: OFF, 1 ~ 3600 scoonds
0} Thesamessthe output ! derivative time setting screen.
Output 1 manual reset setting screen @)
Initial value:  0.0% or —50.0% when the controller is of 2 output .
specifications. ) 1-15 Output deadband sefting screen
Q8 | Sciting moge: ~50.0% ~ 50.0% fla % toitial value: O units
g Avalucforoﬂ‘sew_onecﬁonissawhmOFFisseleﬂedforl Setting range: ~1999 ~ 5000 units
’ (P action or PD) action). T QD The position of the action output 2 against the action position of
This screen is not displayed when P=OFF is selected. output 1 is set.
Refer to Section 6-5. &) For dead band, refer to section 6-9.
Output 1 target value function setting screen 1-16 Output 2 target value function setting screen
L Initial value: ?,';‘.-2 b 07 S5F &% rmitial value:  0.40
=y Setting range: 5 0.01 ~ 1. o N & Setting range: OFF, 0.01 ~ 1.00
[ A value to be used to supp tmg or g 40 The same as the ontput 1 target value function setting screen.
! expert PID is set. -
| Setting 1.00 for SF makes overshoot minimum. <
When SF=OFF is selected, expert PID does not function and /
ordinary PID action is carried cut. .
' This screen is not displayed when P=OFF is sclected. 1-17 Output 2 lower limit output limiter setting screen
X o_L O Initial value: 0.0
: =y Sctting range: 0.0 ~99.9%
Output 1 lower limit output limiter setting screen Lits: A lower limit value of control output 2 s set.
) | italvaee: 00 (&)
T [
ALY ower of control ut 1 is set. " . . e .
e or output limtcr, rofer 1o Section 6.6, 1-18 Output 2 higher limit culput limiter setting screen
? o HS ital value: 1000
! v Setiing range: o _L2+0.1 ~ 100.0%
| SLALS 1 A higher limit value of control output 2 is set.
I
i
| Qutput 1 higher limit output limiter setting screen &%
Initial value:  100.0 . . .
H'ﬂ Setting range: 0_L1+0.1~ 100.0% 119 § QOutput 2 proportional cycle time setting screen
¥ A higher limit value of control cutput 1 is set. o_ LS mitial value:  Contact cutput: 30 seconds
U y~ SSR drive voltage output: 3 seconds
P FE} scting range: 1~ 120 seconds,
o Proportional cycling time of 1 output 2 is set.
)
1
t
"To the 1-10 screen To the 1-20 screen
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Please refer to section 6-1, 6-2 and 6-3.
Event 1 type code setting screen

lmpalvnlue Hd
Setting range: OFF, Hd, L4, od, id, HA, LA, So, Hb
The type of event to be sclected as event 1 is selected from the

i
|
(:|3) Setting of events

following code table.

Table of Event Type (Alam Type) Codes
Type of event

No selection

Higher limit deviation

[ 2 & |Lower fimit deviation

Octide Bigheowes it deviions

Witin ighelover fiit deviions

‘Higher linzit absolute value

& B | Lower limit absolute value

Scaleover

Beater break/loop alarnm

Remarks

Initial value of event 1
Initial value of event 2

Standby action is invalid.
Displayed oaly when the option is sikied |

Eve'n_i 1 hysteresis setting screen

1
llmlml value: 5 units
Setting range: 1 ~ 999 units
ON-OFF hysteresis is set for event 1.

Thlsscmemsdxsplayedwhcnanalarmtypccodelsselecbdﬁom
Ho, Lo, od, Jd, HA, LR.

Event 1 standby action code setting screen

Initial value: 1
Setting range: 1,2, 3,4
Ancvent | standby action type code is selected from the

)
w

' following table.
i This screen is displayed when an alamm type code is selected from
Ho, Lo oo Co HA LR

f Table of Standby Action Codes

Code Description

Without standby function

Standby action only when power is applied.
Smdbylﬁmwhmmklgﬁdm'ththmﬁmhdmpi
Control mode (without standby)

Event 2 type code setting screen

)]
F‘

A

A0

l Initial value: Ld
Setting range: OFF, Hd, L4, od, id, HA, LA, So, Hb .
The type of alarm to be selected as event 2 is selected from the

table of codes.

|

Event 2 hysteresis setting screen

Initial value: 5 units
Scumgmnge'l ~ 999 units
ON-OFF hysteresis is set for event 2.

Thxssaeemsdlsplayedwhcnana!mmtypcoodelsseleuedﬁ'om
Hd’ Ld od Jd HA LA

i
'

t

Event 2 standby action code setting screen

h'nt;al value: 1

Setting range: 1,2,3,4
An event 2 standby action type code is selected from the

To
4

followmg table.
Tlns screen is dlsplayedwhcn an alarm type code is selected from
HFd, Ld od.od HR.LA.
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peves

He_R T

(4) Heater current monitor screen

Heater current monitor screen
aeaany
This screen is displayed when the optionat heater break/loop alarm

:
Lenaoqacitdls

@

1-27

is added and used to monitor heater current. (There is no
itern to be set on this screen.)

Note:

Heater break/loop alarm works ont output 1.

Heater break/loop alarm is selectable as event 1 or event 2.

Heatc:breaklloopalamxsassxgnablemmseompmhsof
contact or SSR drive voltage.

lﬂﬂ.

As this screen is for monitoring only, auto return does not function.

(5) Setting of heater break/loop alarm

Heater break/loop alarm action setting screen

Hb

Initial velue: { &

nly

Settingrange: L, &

[d LI

1-28

L € (Lock mode): In this mode, once a break or loop alanm is
output, the alarm output is maintained until
OFF is selected on the heater break or loop
alarm value setting screen or the power
supply is cut.

An alarm is turned ON or OFF according to a
rise or fall of the value of current from a set
value. The hysteresis for the release of alarm
output is fixed to 0.2A.

£ (Real mode):

Heater breakfloop standby action setting screen

Hb_C

Initial value: OFF

Setting range: OFF, ON
When ON is set, alarm output is withheld or kept to be on standby

oFF

(&)

1-29

until the current value enters its normal range once even if the
current at the time of applying power is such that an alarm should
be output.

Heater break alarm value setting screen

Hb_S

Initial value: OFF

Setting range: OFF, 0.1 ~ 50.0A

oFF~ Heater current is detected by CT while control cutput is ON.

)

1-30

Lower current than a set value of current is taken as abnormal and
an alarm is output.

| Heater loop alamm value setting screen

HL_S

Initial value: OFF

Setting range: OFF, 0.1 ~ 50.0A

OF F} Heater current is detected by CT while control output is OFF.

()

Higher current than a set value of current is taken as abnormal and
an alarm is output.

(6) Setting of analog output type
Analog output type setting screen

Fo_

M} Initial value: 9%

i Setting range: PE 58 ouk ¢ oukl

@

1-32

An item intended to be output as an analog signal is selected from
4 items: Measured value (PV), target set value (SV), control
output 1 (OUT?) and control output 2 (OUT2).

Analog output scaling lower limit setting screen

Ao_L

Initial value: 0.0 (The Iower limit velue of setting range for PV

and SV and 0.0 for OUT1 and OUT2.)

G0 Setting range: Within measuring range when PV or SV is selected

LALs

0.0~ 100.0% when QUT! or OUT2 is selected.
A minimum value (0mV, 4mA or 0V) of analog output signal is
set as the lower limit value of scaling for an intended output
value.

To the 1-33 screen




Analog output scaling higher fimit setting screen

Initial value:  800.0 (The higher limit value of setting range for

PV and SV and 100.0 for OUT1 and OUT2.)
Setting range: Within measuring range when PV of SV is

selected 0.0 ~ 100.0% when OUT1 or OUT2 is
selected)
A maximum level (10mV, 26mA or 10V) of analog output signial
is set as the higher limit value of scaling for an intended output
value.
Inversed scaling of Ao_L>Ao_H is also possible. (H-L~11 count
or above)

The following diagrams show analog ocutput characteristics by scaling:
! * iInthe case of Ao_L<Ao H In the case of Ao_L>Ao_H

|
o
|
|

{analog | Analog ||

‘output output |
100% 100%

{ T T
% | — o —
|
! i 0% Ao L Ao_H 100% 0% Ao H Ao L100%
! 1 ( ) E
' 1 Scaling range Scaling range
' ‘ i
" i (7) Setting of communication

For the communication fonction, refer to the Communication

P

¥ 38

1-34 Communication mode setting screen
conn Initial value: ¢ o (local)
L oe Setting range: L o, Lo (com)
; Only a change from Com to Loc is possible by operating keys.
‘ : Communication is enabled in the mode displayed on the bottom.
I
1-35 Communication address setting screen
Bt~ | Initiavalee: 1
Setting range: 1~255
7 A machine number is set in case two or more controllers are
; connected through communication.
‘O
|
'-36'J 1| Communication data format setting screen
FRER | hitsivalue: 7E1 (Data length 7 bits, even parity, stop bit 1)
e Setting range: 7E}, SN1 (Data length 8 bits, non-parity, stop bit 1)
! 2L ! A communication data format is set.
v T
L
@
’5-371 i | Start character setting screen
SchA | kit See
GeY Settingrenge: S& &, REE
‘ Which of Stx (STX) and Rk & (@) is used as the start character
L of communication is set.
|
1-38{} . | BCC operation type setting screen
I
j Initial value: 1
bCC: Sctting range: 1~4
¥
i An operation type for emor detection BCC check is set fram 1 to 4
) I shown in the following table:
|| .
o Table of BCC Operation Types
T f o,
! O)g:a‘:ion Description
I I Add operation from start character to text end character
. & 17 complanent after add operation from start character to text end chracter
: 2 | Exclosive OR operation immediztely afier stnt chzracter to text end charactes
. 2 Without BCC operation

To the 1-39 screen

1-39 l

Communication speed setting screen

5P5

Initial value: 1200

e0n

Setting range: 1200, 2400, 4800, 9600, 19200 bps
A communication speed is set but 19200 bps is displayed as

@

140 |

3

958 v of limitation in the of digits.

Communication delay time setting screen

dELY

Initial value: 20

Setting range: 1~ 100
Time lag from receiving a communication command to

I~

transmission is set.
Delay time = Set value x 0.512 msec

Communication memory mode setting screen

Tnitial value: £ €L

Setting range: EEP, I‘RI;, r_&

1-42

A mode of writing data in EEPROM and RAM in communication
is set.

Writing Process
Writing entirely in EEPROM
Writing entircly in RAM
Writing OUT! and OUT2 in RAM and ethers in EEPROM

| Type
| EEL
~8A
~_E

(8) Setting of control output characteristic
Control output characteristic setting screen

1-43

istic of 1 output is set.
The following table shows output characteristics of the one-output
specification and the two-outpat specification.

Output
specification

} output

Characteristic ouT 1 ouT2

RA
DA
RA
DA

Heating None
Cooling
Heating
Heating
istic, refer to S

None

Cooling

Heating

2 output

For 6-9.

) output ch
(9) Setting of soft start time
Soft start sefting screen

SoFE

Initial value: OFF

oFF

Setting range: OFF, 1 ~ 100 seconds
Soft start time for changing output gradually is set.

@

144

Soft start does not function when OFF is set.
For details, see Section 6-10.

(10) Setting of SV limiter

SV limiter lower limit value setting screen

S56_L

Initin! value: Lower limit value of measuring range
Setting range: Measwring range lower limit value ~ higher Bmit

00 valee - 1 count

Ly

D

145

In case a narrower setting range of target value than a measuring
1ange is used, a lower limit value is set.

(It can prevent erroneous sctting in a risky range and has some
other advantageous effect)

4

SV limiter higher limit value setting screen

5

8080

' _ #f| Initial value:  Higher limit valuc of measuring range
Setting range: Measuring range lower limit vatue ~ higher limit
value + 1 count

-17-
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In case a namvower setting range of target value than a measuring
range is used, a higher limit value is set.

(It can prevent erroneous setting in a risky range and has some
other advantageous effect.)

Note:

An SV limiter is sct so as to be SV limiter lower limit value <
SV limiter higher limit and priority is given to the lower limit
valve. Therefore, a higher limit cannot be set at a smaller
value than a lower limit value + I count.

To the 146 screen
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PV bias value setting screen

lmt:a! value: O unit

80

5-8. Table of measuring range codes

Select a measuring range from the following table.
A change of the code will initialize alt date related to the

Sctting range: ~1999 ~ 2000 units measuring range.
T!usvaluslsmedmomectanmputenmﬁvmasensororﬂle .
" like. Table of Measuring Range Codes
{ vwalhu:abmsmmed,mml is also camried out with 3 comected Input type Code |M ing range ('C) | Measuring (P
) | i B =|0¢ 0 ~ 1800 0 ~3300
L
n ~ —
i (12) Setting of PV filter time R 44 0 ~1700 9 3100
47 | | PVfilerti tin 8 o3 0 ~1700 0 ~3100
I PV filter time setting screen
_'5 ; A U 9 DY 2] -199.9~4000 300 ~ 750
‘ - 1
g mﬁ; g 100 seconds K fs 0.0~ 800.0 0 ~1500
'\ f In case input changes conspicuously or noise continues, PV filter - 05 0 ~1200 0 ~2200
i , s used to mitigate such undesirable effect. 3
! Izly ]
: When 0 second is sct, filter does not function. g E Ul ¢ ~ 700 0 ~1300
D] ! E [} o8 0 ~ 660 o ~1100
i
~ 1999~ 300 ~
| (13) Setting of measuring range code T O8] -19%99~2000 3%0_- 40
N 0 0 ~1300 0 ~2300
1-48 Measunng range code setting screen L :
— PLO =] 2/ 0 ~1300 0 ~2300
~8nl lmtmlvalue Multi 05, voltage 86, current 92 .
NG Sett‘mg range:- Select from the Table of Measuring Range Codes Wre5-26%4| ¢ 0 ~2300 0 ~4200
(¥ in Section 5-8 5] 1Qe) ~200.0 = ~
Fxchcodereprmacombmanonofanmpuuypeanda L ‘3 19200 30 _- 40
mmsmngranse B L s} ? 0 ~ 600 0 ~1100
@) b - 27| 200 ~ 600 -300 ~1100
' =
(14) Setting of temperature unit = oo L FE_| D100~ 1000 ~1500~ 2000
[ . _ —50.0~ 50.0 -50.0~ 120.0
1-49 i Temperature unit setting screen . 73
Al a =i 0.0~ 200.0 0.0~ 4000
onCC | Initial value: & =
| Setingrange: c, & o 35 200 ~ 500 300 ~1000
- Select £ (°C) or &~ (°F) as the unit of temperature for sensor it 36 -1000~ 100.0 ~-150.0~ 2000
, input. . . o : 2 -50.0~ 50.0 -500~ 1200
@ | This screen is not displayed when linear input (mV, V or mA) is
, selected, 38 0.0~ 2000 0.0~ 4000
P . . ~10~10mV | 72 }
(15) Setting of input scaling G-10my | 732 | Initial value: 0.0~ 100.0
-50 In put §wlmg lower fimit value setting screen Y 0-20mv | 23 rr—— ing range: ~1999 ~ 9999
Sc_L | italvaue: 00 E | o-somv | ¢4 | Span: 10~ 5000 counts
Py Setting range: —1999 ~ 9989 units Position of decimal point: None
L] | Alower limit value of scaling of inear imput (mV, V or mA) is set 10-50mV | 75 | 1,2 or 3 digits on the right of decimal point
| mescmxsfmmonltonngonlyforsensormpmandsetmys o1 -
1 I not posslble OomV | 76
D | -1y |82
1
ininut Scaling hiches limi . o-v_ | &2
51 nput scaling higher limit value setting screen 2 o2v |53 | initiabvalue: 00~ 1000
5 lmnal value:  100.0 21> o 189 ) .
Settmgmse- Se_L+10~Sc_ L +500 > Input scaling measuring range: —1999 ~ 9999
A'higher imit valuc of scaling of linsar iput (mV, V or mA} is set v 185 Ps"om. ; 100—}3009 g a potshn: None
:&‘mgp"‘”m“f“mgm"“dmg“ 0~10V_ | 85 | 1,2 or3 digits on the right of decimal point
> E 02mA | 9 ¢
INote: E 4+20mA | G2
If input scaling higher/lower Hmits is sct to make difference 2 =
ib-:tween the higher and lower limit values less than + 10
‘oounts or more than +5000 counts, the higher limit value is Thermocouple B, R, S,K,E, J, T, N: JIS/IEC
}Tm&;;atmaﬂy changed to make the difference +10 counts or RTD. Pt100: JISTEC
! counts.
JPt100: Former JIS
\Altigher imit value which is smaller than a Jower limit value oA - . .
+[10 counts o larger than a lower Limit value + 5000 counts 1 Th ple B:/ 75 not applicable to 400°C (752°F) aad
isamable to be set. below.
*2 Th ple K,T,U: A y of those whose readings are below —100°C is
10,7% FS
. *3 Thermocouple PLII: Platinel
52 Input scaling decimal point position setting screen *4 Thermocouple Wre5-26: A product of Hoskins
| *5 Thermocouple U, L: DIN 43710

Y= lnmalvalue 1 digit on the right of decimal point (0.0)

I Y Seltu‘ng range: NI o decimal 1 poi &:%) 3 digits on the right of NOTE: Unless otherwise specified, the measuring range will be set as listed
The position of decimal point for input scaling is set. below during the shipment from the factory.
Forsensarmpm,thxsscreemsformommmgonly and setting is
no; T)ssﬂﬂe input Specification/Rat Measuring

i
g
> & + D Multi-input K thermocouple 0.0~800.0°C
. Voltage (V) 0~ 10V DC 0.0~ 1000
Fmrp the;1-0 initial screen of the screen group 1 (mA 4~ 20mA DC
To the 1-0 initial screen of the screen group 4 ) $077 1002

|
|
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(All the details sre mentioned here except the explanation of 5-5. Procedure of setting
screen group 0)

E%(planation of Functions

6-2.

]
EVents

1) Deviation Alarm
An alarm action point is set by a deviation from target set value (SV). For example, when the target set value is 20°C, +10°C
l should be set for higher limit deviation alarm in order to put an alarm in action at 30°C and higher. To put an alarm in action at
, 30°C and lower when the target set value is 1060°C, —=70°C should be set for higher limit deviation alarm. Higher limit deviation -
{ alarm must be higher than the target set value and lower limit deviation alarm must be lower than the target set value. This is
; i conveniently used to make the alarm action point follow deviation from the target set value. The sct range will be ~1999~2000
o mt
2), Absolute Value Alarm
¢ ' An alarm action point is set by an absolute value. For example, when the target set value is 20°C, 30°C should be set for higher
limit absolute alarm in order to put an alarm in action at 30°C and higher. To put an alarm in action at 30°C and lower when the
_ target set value is 100°C, 30°C should be set for lower limit absolute alarm. Both higher limit and lower limit can be set at any
value within the measuring range.
This alarm is convenient when the alarm action point is fixed.

1
§
)
i

© 3) Standby Action

. This is used to withhold alarm action even when an alarm action point is reached when power is applied and to put the alarm in

. action on the alarm action point after a target set value (SV) is reached.
4). No-standby Action

i | If an alarm action point is reached when power is applied, an alarm is output. This is used to output an alarm whenever an alarm
; l action point is reached.

Settmg of Event Standby Action

In'the 1-22 event 1 standby action code setting screen in the explanation of the screen group 1:

1): Select a code from 1,2 and 3 of the standby action code table when event output is used as an alarm;

2) Select 4 when event output is used for control. Note, however, that setting 4 will turn event output OFF if input goes out of
order;

 3) When 2 is set, the standby function is put in action only when power is applied;

o=
®

4) When 3 is set, the standby function is put in action when power is applied and when SV in execution is changed.

5} A changeto 1 or4 while smndby action is in execution, the standby action will be released immediately;

6) IfaPV value is out of a range in which an event action is ON, standby action becomes invalid even when 2 or 3 has been set for
standby action. The 1-25 event 2 standby action code setting screen is the same.

Alarm Action Diagrams
The following are diagrams showing alarm actions that can be sclected as event 1 and event 2.

i A percentage at which control output varies with respect to a measuring range is set. Control output increases or decreases in
proportion to a difference between PV and SV values. The narrower the proportional band, the more conspicuously output

. | changes to strengthen proportional action. Ifit is too narrow, however, the result of control will be close to ON-OFF action.
2)| | (Integral time)

i | This is the function to correct an offset (constant deviation). The longer the integral time, the weaker the corrective action and
. the shorter the time the stronger the action but control result may be undulated due to integral hunting.

3)' D (Derivative time)

This is the function to estimate a change in control output, suppress overshoot caused by integration and improve control
stability. The longer the derivative time, the stronger the derivative action but control result may be vibratile.

# ¢ : Higher limit deviation alarm {. of : Lower limit deviation alarm A\ :SVvalue A :Alam action point
i Action ON Action ON A

Hysteresi» L T, <_ﬂysterasls
1 Y | h 4

Y

o ¢f : Outside higherflower limit deviations alarm © ¢ : Within higherflower fimit devistions alarm
' Action ON Action ON

( A A PAN

!

HF? : Higher limit absclute value alarm L 7 : Lower limit absolute value alarm 50 : Scaleover

X { Action ON Action ON Action ON Action ON
[l

| | 1

; A

| ~10% +—PVvalue—s 110%

i .

i

P.1LD.

i

1)! P (Proportional action)

i

i
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n, an offset is corrected automatically by 1, i.c., integration. When OFF is set for 1, correction is not carried out and so

output should be increased or decreased manually. This method is called manual reset.

Lower lelt and Higher Limit Setting Limiters

1) Output hmnter means to limit a minimum or maximum value of control output and this function is effective in maintaining the

)

‘whlch‘:s less than a lower limit + 1%.

l I
Propomonal Cycling Time

low,est temperature or suppressing overshooting of control.
Output limiter gives preference to a lower limit value, When a larger lower limit value than a higher limit value is set, the higher

\limit value is automatically changed to the lower limit value + 1%. In other words, it is not possible to set a higher limit value

It should be'within a range from 1~120 seconds in the case of contact output or SSR. drive voltage output. Proportional cycling time

is ON time + OFF time within 2 proportional band.

{
. Auto Reftum Function

If o key is operated for 3 minutes or longer on a screen (except the 0-1 output 1 monitor screen, 0-2 output 2 monitor screen and 1-
26 hwter cutrent monitor screen), the screen automatically changes to the 0-0 basic screen of the mode 0 screen group. This is called

auto return.
1

Coptrol Output Characteristics

1) IOne output
For
2) {Two outputs

'@ two-stagc heating control.

heating and cooling action

@ Output characteristic diagram of 2-output

|heatmg action, RA (reverse action) OUT 1 is set, and for cooling action DA (direct action) OUT 1 is set.

@ RA ‘(reverse action) is set for heating action OUT! and cooling action OUT2.
@ DA ‘r(direct action) is set for heating action OUT]1 and heating action OUT2.
Control output characteristics with two outputs are shown in the following diagrams. ® shows heating and cooling control and

@ Output characteristic diagram of 2-output

heating and heating action
Control output 1 Control output 2
A A A
-DB DB=0 +DB

I NOTE: Inthese diagrams, the manual reset (MR) value {5 -50%. I

It is the ﬁxpction to raise control output gradually in a set time upon applying power and at the time of return from scaleover to

|
| Control output 1 Controf cutput 2
100% (= =\ ) y . 100%
[ g ¥ 3
50% {— X it s 50%
! :' :': -':
0% L— H 3 3 0%
A A A
|| -pB DB=0 +DB
\ t B
Control output 1: Solid line 2\ Target set value (SV)
Controt ou!put 2: Dotted line A : DB (dead band)
10. Soft Start
normal, Thé function effectively prevents excess current from being present in a heater or the like.

1) {The soﬁ start function is put in action in the following conditions:

@ |When P (proportional band) is not OFF.

® IWhensoﬁstartttmehasbeenset,le not OFF.

2) (Soft start is released in the following conditions:

0] Soﬁ start time has elapsed normally.

I

|
|

P!

-20-

® When power is applied in the automatic output mode and when a normal state is returned from scaleover.

@ 'An output value under soft start control exceeds an PID operated output value.
@ Soﬁ start time is tumed OFF by key operation.
! The! automattc output mode is changed to the manual output mode by key operation.
® AT (auto tuning) is executed by key operation.
® 1The setting of P (proportional band) is changed to OFF by key operation.
@ }Thle measuring range of input is changed by key operation.
A 'oontrol output characteristic is changed by key operation.



83

. Maintenance and Troubleshooting

7-2.

Procedure of Maintenance Replacement and Matters to Be Attended to (Steps for replacing defective items)

‘@ Confirmation of Mode! Code:

¢ Check the model code of the component part in trouble. (Open the control box, and you can find an appropriate code in the
i model label affixed to the instrument case.)

@ nquiry on Input Data:

« | error occurs) is necessary or not.
@ Confirmation of Present Wirin

g Condition:

| Ask the manufacturer if input data (control date of external aperation, event output, set value of position, etc. at the time when an

i+ Check and record the present wiring condition. Please note that in case input data is necessary for control, the same control
operation as before is not possible with a replaced product unless such data is input.

@ Confirmation of Present Input

Data:

When data is not known, call the input date for the product, check and record it. In case input data is required, the same control

operation as before is not possible with a replaced product unless such data is input.
® Repair of Present Product or Procurement of New Product:

In case the product in trouble is removable from the site of installation, remove and have it repaired. If it is not possible, arrange

to acquire a new product for replacement.
‘® Setting before Starting Operation:

|
'

! When replaced by a new product, check the wiring, apply power and set items as described in 5-4. Before Starting Up.

’dause of Trouble and Troubleshooting
]

| Problem Cause Remedy
‘@ Error code is displayed. Refer to "Error Codes, Causes and Refer to "Emror Codes, Causes and Remedies."
‘ Remedies.”
@ Displayed PV valueseems | @ Set measuring range code is @ Check if set measuring range code is correct for
to be incorrect. different from that of input input signal.
sensor/input signal. @ Correct wiring to input terminals of sensor.
@ Erroneous wiring to input
terminals of sensor
® Display on the front panei | @ Problem with power supply and | @ Inspect portions related to power source and wire
goes out and the instrument wiring connection. connection. Check wiring.
does not operate. @ Deterioration of the product. @ Examine the product and repair or replace.

® Key unable to be operated.

|
|
i
|
|
|

® Keylock is in effect.

@ Deterioration of the product.

® In case communication function
is added, the communication
mode (Com) has been set.

@ Release keylock.

@ Examine and repair or replace the product.

@ Change the communication setting to the local
mode (Loc).

;@ ON-OFF action of control
output is too fast.

® ON-OFF is set for P of PID.
@ Too small a value set for
hysteresis of ON-OFF action.

@ Change the OFF set for P to two-position type
ON-OFF action.
®@ Increase the hysteresis value of ON-OFF action.

-21-
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7-3. Erfor Codes, Causes and Remedies

b d
(1) Input measured value problems

84

Screen!display Problem Cause Remedy
Fo - ,d/ - Higher limit side scaleover | @ A break of thermocouple | ® Check thermocouple input wiring for a
(HHEH) input wiring possible break. _
; 1 ] ® Abreak of RT.D. input | @ Check R.TD. input A wiring for a possible
| 0 A wiring break. If wiring has no problem, replace
vl ® Input measured value RTD.
Voo exceeded higher limit of | ® For voltage or current input, check the
P measuring range by transmitting unit of measured values. Check
b 10%. if set code of measuring range is correct for
P input signal.
}_ LLL Lower limit side scale over | Input measured value fell Check wiring of inversed polarity for measured
(‘,L LLL ) from lower limit of value input.
it measuring range by 10%.
o J A break of RT.D. input ® Abreak of B Check R.T.D. input terminals A, B and B for
{b-—--) wiring. © Breaks of ABB breaks. If wiring has no problem, replace R.T.D.
,f_' _,' HH Higher limit side scaleover | Ambient temperature of the | @ Reduce ambient temperature to the level
(CJH EH' ) of reference contact (CJ) of | product has exceeded 80°C. provided in the environment conditions for
o thermocouple input. the product.
[ B @ In case ambicnt temperature has not
il exceeded 80°C, examine the SR90.
I Lower limit side scaleover | Ambient temperature of the | @ Raise ambient temperature to the level
(;C JLL ) of reference contact (CJ) of | product has fallen to ~20°C provided in the environment conditions for
i ; thermocouple input. or lower. the product.
| @ In case ambient temperature has not fallen to
v ~20°C, examine the product.
i i )
i )
(2) Heater break/loop alarm problems
Screen display Problem Cause Remedy
H b. HH Input value from heater Excess current @ Reduce the current.
(HBHH) current detector has ® Examine the product.
L exceeded 55.0A.
H ,'j L Input value from heater The product in trouble Examine, repair or replace the product.
(H BLL ) current detector fails to
| P reached 5.0A.

{ i i
[
A

{

|
1
|
|

2.




85

8. Record of Parameter Setting

(For convenience sake, recording sct values and selected items is recommended.)

The initial values are of Code 05 (K).
Screen No. Parameter (item)/screen display Initial value Setting/Selection Record
00 Basic screen 0 ) o)
0-1 Qutput 1 monitor
0-2 Qutput 2 monitor
03 AT action At (RE) ofFfF
04 Event 1 set value seiting EIHd. (£ Hd) 2000 units
0-5 Event 2 set value setting E2Hd. (E2Md) | —1999 units
0-6 Set value bias setting sb. (5&) 0 units
10 Initial screen PAA. (PA-A) SEE
11 Keylock setting KLe. (HLe) offF
12 Output 1 proportional band setting P. (P) 32
1-3 Output 1 hysteresis d@F. (dF) 20 units
14 Output 1 integral time 1. (D 20
1-5 Qutput 1 derivative time d  (d) o
1-6 Qutput | manual reset wmr. (Ar) a2
1.7 Qutput | target value function SF... (GF) ayq0
1-8 Output 1 lower limit output limiter * | ocL. (o_d{ ) /44
1-9 Output 1 higher limit output limiter | o-H. (@._ &) 0ag
1-10 Qutput 1 proportional cycling time oC. (o) Y:30,P:3
1-11 Output 2 proportional band setting . (P2) 0
1-12 Output 2 hysteresis dF2. (gF2) 20 units
1-13 Output 2 integral time 12 ( &2) o0
1-14 Output 2 derivative time 2. (g2) 30
1-15 Output dead band 2. (dbe) 0 units
1-16 Output 2 target value function SF2. (§F2) oxe
1-17 Output 2 lower limit output limiter ol2. (a_L2) [#/#]
1-18 Output 2 higher Jimit output limiter | o-H2. (o_ H42) {000
1-19 Qutput 2 proportional cycling time oC2. (o_ L) | Y:30,P:3
1-20 Event 1 type Elm. (£ I_A) Hd
1-21 Event 1 hysteresis Eld. (£ /I_d) 5 units
1-22 Event | standby action Eli. (£ /_C) i
1-23 Event 2 type E2m (E2_A) (X-4
1-24 Event 2 hysteresis R4 (E2.¢d) S units
1-25 Event 2 standby action E2i. (E2_C) u
1-26 Heater current monifor Hb-A. (H5_A)

‘ 1-27 Heater break/loop alarm Hb-m. (H6_r~) iLc
1-28 Heater break/loop alarm standby Hbi. (Hb_oL) ofFF
1-29 Heater break alarm value HbS. (Hb_5) oFF
1-30 Heater loop alarm value HLS. (HL_5) oFF
1-31 Analog output type Aom. (Ro_A) Py
1-32 Anzalog output scaling lower limit AoL. (Ro_L) a0
1-33 Analog output scaling higher limit AcH. (Ro. &) | 80080

. 1-34 Comimunication mode setting comm. ( &= ) Loc
1-35 Communication address Addr. (Rdg'r) 2
1-36 Communication data format dAA. (SRER) E ¢
1-37 Start character SchA. ( SchHA) Sk4
1-38 BCC operation type bee. (bee) J
1-39 Communication speed bPS. (HPS) 200
1-40 Commumication delay time dely. (JELY) ("

C 141 Communication memory mode mem. (~AEM) EEP

142 Control output characteristic Act. (Rek) ~R
143 Soft start time Soft. (SofFE) off
144 SV limiter lower limit value SV-L.(S&_L) a0
145 SV limiter higher limit value SVH.(S&_#) | 8002
1-46 PV bias value PVL. (PH_H) 0 units
147 PV filter time PV-F. (PH_F) o
1-48 Measuring range codes Multi: | rfAnG. (—~AnG) o,

V: | tAnG. (~Rn&) 85
A: | fARG. (—RRG) Cod
149 Temperature unit Unit. ({mcE) c
1-50 Input scaling lower limit ScL. (Sc.l) ag
1-51 Input scaling higher limit ScH. (Se_X&) | 8030
1-52 Input scaling decimal point position | Scdp. ( ScdoP) Lo

-723-
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9. Specifications

«| Display
Digital display: Measured value (PV)/7 segments red LED
Co 4 digits
i Target set value (SV)/7 segments green
} LED 4 digits
Dlsplay ccuracy H0.3%FS + 1 digit)

Excluding reference contact temperature
compensation accuracy of thermocouple
input.
Accuracy of readings lower than —100°C of
thermocouples K, T, U inputs is £0.7%FS.
Accuracy guarantee not applicable to
400°C (752°F) and below of B
thermocouple.

“ Dlsp]ay accm'acy mamtammg range:

23°C £ 5°C (18~28°C)

< Display Iresolutmn: Differs by measuring range (0.001, 0.01,

0.1 and 1)

<t Measured value display range: —10%~110% of measuring range
+ Display updanng cycle: 0.25 seconds
+ Action dlsplaylcolor 7 type, LED lamp display
]

! . Control output (OUT1, OUT2)/Green
] : Event (EV1, EV2)/Orange
‘ Auto tuning/Green
X Manual control output (MAN)/Green
o Set value bias, commumication
o (SB/COM)/Green
Setting
Setting method: By operating 4 keys (&, (D, (D
‘ and @) on the front panel

Target value setting range: Same as measuring range (within setting
limiter)

Setting limiter: Individual setting for higher and lower
limits, any value is selectable within
measuring range (Lower limit
value<Higher limit value)

Input |

Type of input: Selectable from multiple (TC, Pt, mV),

i voltage (V) and current (mA)

Thermocouple ‘ B,R,S,K,E, J, T, N, PL I, Wre5-26 (UL

‘ (DIN 43710))

Input nnpedance - 500k$2 minimum

External rwstanee tolerance: below 100Q

Bumout func‘uon' Standard feature (up scale)

Reference contact compensation accuracy:

{ + 1°C (within the accuracy maintaining
} range (23+ 5°C))

+2°C (between 5 and 45°C of ambient
. temperature)

RTD.:: Pt100/JPt100, 3-wire type

Normal current: 0.25mA

Lead wife tolerance: 5€2 maximum/wire (3 lead wires should

; | have the same resistance.)

Voltage! mV: -10~10, 0~10, 0~20, 0~50, 10~50,

| ‘ 0~100mv DC
| V ‘ ~1~1, 0~1, 0~2, 0~5, 1~5, 0~10V
Input mpedanee ‘ over 500kQ
‘ 0~20, 4~20mA DC

Receiving impedance: 250Q
Input scaling function: Scaling possible for voltage (mV, V) or

} ‘ current (mA) input
Scaling range: - ; —1999-9999 counts
Span: 10~5000 counts
Positioniof’ decimzil point: None, 1, 2 and 3 digits on the right of
i ‘ decimal point
Sampling cycle: 0.25 seconds
PV bias:; Co —1999~2000 units
PV filter: 0~100 seconds
Isolation: Control input not insulated from system, set
{ v value bias, and CT input but insulated from
! o others
Control |
Control mode
With 1 qutput: Expert PID contro} with auto tuning function
% RA (reverse characteristic): Heating action
' ‘DA (direct characteristic): Cooling action

With 2 outputs: 'Expert PID control with auto tuning function +

|
|
f
1
1
}

.PID control

224 .-

RA (reverse characteristic): Heating action (OUT1)
and cooling action (OUT2)
DA (direct characteristic): 2-stage heating action

@ Type of control/rating:

{Common to Output 1 and 2):

@ Control output resolution;

©® Control output 1
Proportional band (P):
Integral time (f):

Derivative time (D):
Target value function:
ON-OFF hysteresis:

Manual reset:
Higher/Tower limit cutput limiter:

Proportional cycle:

® Control output 2 (option)
Proportional band (P):

Integral time (I):
Derivative time (D):
Target value function:
ON-OFF hysteresis:
Dead band:

Higher/lower limit gutput limiter:

Proportional cycle:

® Manual contro}
Output setting range:
Setting resolution:
Manual «> auto switching:

@ Soft start:
® AT point:
@ Control output characteristic:

@ Isolation:

B Event output (option)
@ Number of event points:
©® Types:

ofFF:
o'
Lo
od:
o
+HA:

Contact/1 a 240V AC 2A (resistive load)
1.2A (inductive load)

SSR drive voltage/12V+1.5V DC
{(Maximum load current 30mA)
Current/4~20mA DC (Maximum load
resistance 600Q)

Voltage/0~10V DC (Maximum load
cuirent 2mA)

Contro] output 1: approx. 0.0125% (1/8000)
Control output 2; approx. 0.5% (1/200)

OFF, 0.1~999.9% (ON-OFF action by OFF)
QFF, 1~6000 seconds

(P or PD action by OFF)

OFF, 1~3600 seconds

(P or PI action by OFF)

OFF, 0.01~1.00

1~999 units (Effective when P=OFF)
~50.0~50.0% (Effective when I=OFF)
Lower limit 0.0~99.9%, higher limit
0.1~100.0% (Lower imit value < Higher
limit value)

1~120 seconds (for contact and SSR drive
voltage output)

OFF, 0.1~999.9%

(ON-OFF action by OFF)

OFF, 1~6000 seconds

(P or PD action by OFF)

QFF, 1~3600 seconds

(PorPlactionby OFF) .

OFF, 0.01~1.00

1~999 units (Effective when P=OFF)
~1999~5000 units (Overlap with a negative
value)

Lower limit 0.0~99.9%, higher limit
0.1~100.0% (Lower limit value < Higher
limit value)

1~120 seconds (for contact and SSR drive
voltage output)

0.0~100.0%

0.1%

Balanceless bumpless (within proportional
range, however.)

OFF, 1~100 seconds

SV value in execution

RA (reverse characteristic)/DA (direct
characteristic) switching by front key
Contact output isolated from all.

Analog output not insulated from SSR drive
voltage, current and voltage but insulated
from others. (In case another output is also
of SSR drive voltage, current or voltage,
however, two outputs are not insulated from
each other.)

2 points of EV1 and EV2

Selectable from the following 9 types for
EV1 and EV2:

No selection

Higher limit deviation

Lower limit deviation

Outside higher/lower limit deviations
Within higher/lower limit deviations
Higher limit absolute value

L A Lower limit absolute value

50:
Hb:

@ Event setting range:

® Event action:

Scaleover

Heater break/loop alarm

Absolute values (both higher limit and
lower limit): Within measuring range
Deviations (both higher limit and lower
limit): —1999~2000 units

Higher/lower limit deviations
(within/outside): 0~2000 units
ON-OFF action
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1~999 units

Selectable from the following 4 types for

1 Without standby action.

2 Standby when power is applied.

3 Standby when power is applied and
when SV value in execution is changed.

4 Control mode without standby action (No
alarm is output at the time of abnormal
input).

Contact (1a x 2 points common)/240V AC

R 1A (resistive load)

® Qutput updating cycle: 0.25 seconds

® Heater break/heater loop alarm (option)
Bteaklloop detection only for OUT1 (Selectable when output type is
contact or SSR drive voltage)

[ ] Out%m‘t type/rating:

f
|
\
i
|
t
!
|
'
;
'
t
i

@ Current capacity: 30A, 50A to be designated when CT is
: ordered.
'® /}laxm action: Heater current is detected by external CT
i provided as an accessory.
i ‘When heater break is detected while control
b output is ON=Alam output ON
; ]’ When heater loop alarm is detected while
. contro} output is OFF=Alarm output ON
] Cm'ment setting range: OFF, 0.1~50.0A (Alarm action is stopped
1 by sctting OFF)
L Settmg resolution: 0.1A
® Cumcnt display range: 0.0~55.0A
L ] Dlsplay accuracy: +2,0A (Sine wave at SO0Hz)
[ Mimmm time to identify action: 0.25 seconds (every 0.5 seconds) common
to ON and OFF
@ Alarm retention mode: Selectable from lock (to retain) and real
. (not to retain).
@ Standby action: Selectable from without (OFF) and with
oo (ON).
, @ Sampling cycle: 0.5 seconds
- @ Isolation: CT input not insulated from system and
o other inputs but insulated from the rest.
.M Set value bias (option)
'@ Setting range: -1999~5000 units
o Action input: No-voltage contact or open collector (Jevel

action) about 5V DC, 1mA maximum
0.15 seconds
Action input not insulated from system and
other inputs but insulated from others
[ Commummﬁon function (option)
' ® Type of communication: RS-232C, RS-485
o Commumcanon system:  RS-232C 3-line type half duplex system
:‘ RS-485 2-line type half duplex system
i‘ (RS-485 is of half-duplex multi-drop {bus)
system)
Start-stop synchronization system
RS-232C The longest: 15m
RS-485 The longest 500 m (depending on
conditions)
1200, 2400, 4800, 9600, 19200 bps
7 bits, even parity, 1 stop bit or
1 8 bits, non-parity, 1 stop bit
® Commumcauon address:  1~255
L4 Commymamon memory mode: EEP/RAM/r E
n;qnmcahon BCC: Add/Addtwo’ S cmp/XOR/None
. Comn‘mmcauon delay time: 1~100 (x 0.512 msec)
® Commumcanon code: ASCH code
L] Commumoat:on protocol:  Shimaden's standard protocol

1 [ ] M:mmum level retention time;
10 lsolatlon.

® Syncbmmzatlon system:
° Commtmscanon distance:

® Commtmmmon speed:
L Da&i format:

® Number of connectable ipstruments:
o RS-232 1
X RS-485 up to 31

® [solation: Communication signals insulated from
o system, each input and each output.

4
[
o

'
|
{
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® Analog output (option)
® Number of output points: 1 point
® Type of analog output: Selectable from measured value, target

value (SV in execution), control output 1
and control output 2.

@ Output signal/rating: 4~20mA DC/Mexirnum Ioad resistence 3002
0~10V DC/Maximum load current 2ZmA
0~10mV DC/Output impedance 102
@ Output scaling: Measured value, target value: Within
measuring range (inversed scaling possible)
Control cutput 1 and 2 0.0~100.0%
(inversed scaling possible)
® Output accuracy: 40.3% FS (with respect to displayed value)
@ Output resolution: About 0.01% (1/10000)
@ Output updating cycle: 0.25 seconds
@ Isolation: Analog output insulated from system and
inputs but not insulated from control output
except contact output.
B General specifications
® Data storage: Non-volatile memory (EEPROM)
® Environmental conditions for instrument operation:
Temperature: -10~50°C
Humidity: 90% RH or less (no dew condensation)
Height: 2000m from the sea level or lower
Category: I
Degree of pollution: 2
@ Storage temperature: =20~65°C
® Supply voltage: Either 100-240V AC+10% 50/60Hz or
) 24V AC/DC+10% to be designated.

SR91: 100-240VAC 11 VA maximum for
AC; 6W for DC 24V; 7VA for AC 24V

SR92, SR93 and SR94: 100-240VAC
15VA maximum for AC; 8W for DC
24V; 9VA for AC 24V

50 dB or higher in normal mode (50/60 Hz)

130 dB or higher in common mode

(50/60 Hz)

Safety: TEC1010 and EN61010-1

EMC: EN61326

Between input/output terminals and power

terminal 500V DC 20MQ or above;

Between input/output terminals and

protective conductor terminal 500V DC

20MQ or above

Between input/output terminals and power

terminal 2300V AC/minute; Between

power terminal and protective conductor

® Power consumption:

® Input/noise removal ratio:

® Conformity with standards:

@ Insulation resistance:

@ Dielectric strength:

terminal 1500V AC/minute

® Protective structure: Only front panel has dust-proof and drip-
proof structure equivalent to IP66.

© Material of case: PPO resin molding

(equivalent to UL94V-1)
® External dimensions:
SR91: H48 x W48 x D111 (Panel depth: 100) mm
SR92: H72 x W72 x D111 (Panel depth: 100) mm
SR93: H96 x W96 x D111 (Panel depth: 100) mm
SR94: H96 X W48 x D111 (Panel depth: 100) mm

@ Mounting: Push-in panel (one-touch monunt)
® Panel thickness: 1.0~4.0 mm
@ Panel cutout: SR91: H45 x W45 mm
SR92: H68 x W68 mm
SR93: H92 x W92 mm
SR94: H92 x W45 mm
® Weight: SR91: Approximately 170 g

SRY2: Approximately 280 g
SR93: Approximately 330 g
SR94: Approximately 240 g
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The of this ! arc subject to change without notice.
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Temperature and Humidity Control Specialists

SHIMADEN CO.LTD.

Head Office: 2-30-10 Kitamachi, Nerima-Ku, Tokyo 178-0081 Japan
Phone; +81-3-3931-7691 Fax: +81-3-3931-3089
E-MAIL: exp-dept@shimaden.co.jp URL: hitp://www.shimaden.co.jp

PRINTED IN JAPAN

-26-





