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Display of
IMR02L14-E1 All Rights Reserved, Copyright © 2021, RKC INSTRUMENT INC. each mode
Thank you for purchasing this RKC product. In order to achieve maximum performance and ensure Input type
proper operation of the instrument, carefully read all the instructions in this manual. Please place In t range —\ *MONI <MODE )
the manualin a convenient location for easy reference. This manual describes the paramter of the [ put rang -RESET
PF900/901. 653 . SET+<MODE (2 seconds)
; - - v i (2 second Auto- i Operation mode
For detailed handling procedures and key operations, refer to separate - ) Parameter Settlng seconds) matically -No key is operated for
PF900/PF901 Instruction Manual. Iy P Input symbol 60 seconds.
The manual can be downloaded from the official RKC website: sv mOde
https://www.rkcinst.co.jp/english/download-center/ T liq—Input type W Any one of the above <
(Refer to the Input type \
symbol table) A <&
meeessssssss Notes for the display msss— Unit . . <«
p y Temperature input: °C or °F €63 —> SV Settlng & monltor €@+<MODE . )
« See the following legends for the key operations described in this manual. Voltage/Current input: (2 seconds) mode (2 seconds)
Legend No display »~ i .
x: Press X key once Automatically (in 2 second) ) ”| Engineering mode
X (n times): Press X key n times v A >
X (nseconds):  Press and hold X key for n seconds or more. o YT . set)+<{ MODE
X+Y: Press X and Y keys simultaneously VQ Iq ANE) Setup Sett|ng < CD < \. r J
X+Y (nseconds): Press and hold X and Y keys simultaneously for n seconds or more 200 sv 1372 mode - . |
“cuy <t—Input range high
¢ The PV/SV monitor screen in the SV setting & monitor mode is the base screen of this = @@ +<MODE I Inltlal |eVe|
instrument. The PV/SV monitor screen can be reached from any screens by any of the Input range low eng”’]eenng mode I
following operations. (2 seconds) I
“MONI Automatically (in 2 second) e ———— — —
-RESET (When i trol, the insts t will st . .
»SET+<N€ODEn in control, the instrument will stop) \_ P, To enter the “Extended engineering mode”,
-No key operated for 60 seconds. press @ET +<MODE+ for 2 seconds
Input type symbol WARNING 4 ) K
« Parameters with “s” in the Name will be displayed only when all the display conditions Symbol | ¢ | J | T | g | =] | E | b | = | [z] L ’_‘ \ or longer in one of the following modes:
are satisfied. TC Parameters in the Engineering mode should be set according to the application before setting any Mor}ltor and SV setting ) mode, Parameter
« Each mode title describes the key operations to switch from SV setting & monitor mode Input type [ | J | T | s | R | E | B | N |p|_|| parameters related to operation. Once the Parameters in the Engineering mode are set correctly, no | setting mode, or Setup setting mode.
to other modes. (The SV setting & monitor mode describes the key operation to return further changes need to be made to parameters for the same application under normal conditions. If they
from other modes) Symbol | | U | L |F‘F’ r | JP |V ! are changed unnecessarily, it may result in malfunction or failure of the instrument. RKC will not bear any
TC RTD responsibility for malfunction or failure as a result of improper changes in the Engineering mode.
Input type \\//v\lzsgsé U | L |P,§?)0 Pt100|JPt100 Voltage | Current

2. PARAMETER LIST Symbol Name Data range sFefflt’:\)lLye Symbol Name Data range SZ??/‘:ILVE Symbol Name Data range sFefflt’:l)lLye
mi/ 1| Manipulated PID control, Heat/Cool PID control: — ‘_Pr Control response [0: Slow 2 rm 5, r | Time signal —
A. SV setting & monitor mode s MON| m— T 1] output value 1 -5.0t0 +105.0 % " |parameter 1: Medium 11131 U | memory group
(MV1) [heat-side] | Position proportioning PID control: 2: Fast setting block
. it N .
(1) sv settlng mode monitor o_q t0 100.0 % ) P action apd ‘PD action, the control - 5 "',Q Time signal 1to 16 1
(Displays the FBR input value) response is fixed at 2 (Fast). I 3T | memory group
Symbol Name Data range Factory mi+ 3 | Manipulated -5.0to +105.0 % — P Proportional band | TC/RTD inputs: TC/RTD: number
- - - set value e output value 2 € |fcook-side] 1(0.1,0.01) to Input span 30 n  [Time signal 1 to 8: Time signal 1 to 8
— PV monitor PV display unit: — (MV2) [cool-side] | (Unit: °C [°F]) \ZH 0 ioll tout 0: No assi t 0
Input range low — (5 % of input span) monitor - Volt v C ) inouts: 30 outpu : No assignmen
to Input range high + (5 % of input span) oltage (V)/Current (I) inputs: 3 assignment
[Varies with the setting of the Decimal 0.110 1000.0 % of Input span 0 155N [Start segment of [1t0 89 1
° o Integral time 0 to 3600 seconds or 240 U L3-JWV ime signal ithii i
point position.] - < Ic ! Within the maximum segment number.
I — ¥
oy Set value (SV) in |Setting limiter low to Setting limiter high 0 B. operatlon mode MODE (2 seconds) [cool-side] - g’(ootg)??gﬁ;;?"ds 0isrM Time signal start |From 0:00 to 500:00 (Hour: Minute), or | 0:00 (0 hour
Reset mode Factory T . = time from 0:00 to 500:00 (Minute: Second) 00 minutes)
PN [Execution pattem |1 1099 7 Symbol Name Data range set value \éa'!est‘.”"ht.‘he Ze“.'”g |°f ‘.hf '”’??’a'/ 07 1E.5N/|End segmentof 11099 1
selection (Within the maximum pattern number) MDdE Operation mode |RESET (Reset mode) RESET Servatve T 0?”‘?6‘(‘)’; ime :ama point position. Ul Vltime signal Within the maximum segment number.
transfer PROG (Program control mode) dc | Penvative time N seconds or 60 A 1 m|Time signalend | From 0:00 to 500:00 (Hour: Minute), or | 0:00 (0 hour
FIX (Fixed set t control mod [cool-side] 0.0 to 3600.0 seconds I E i
B Program control mode (RUN) (Fixed set point control mode) - : v "time from 0:00 to 500:00 (Minute: Second) 00 minutes)
Fach MAN (Manual control mode) 0 (0.0): Pl action
Symbol Name Data range ?3 olry r Step function ON: Forward to the next segment in OFF Varies with the setting of the Integral/ PROMY Output program —
set value memory grou
i Derivative time decimal point position. ry group
— PV/SV monitor PV display unit: — progress. . Overian! TORTD inputs: setting block &
Input range low — (5 % of input span) Turn_s OI_:F automatically when the Step a'b verlap Inputs: 0 T TV T
i % of i function is completed Deadband —Input span to +Input span My LR Output program to (128/Maximum number of segments) 1
to Input range high + (5 % of input span) . * Unit: °C [F] Sivu memory group Up to 99
[Varies with the setting of the Decimal CARL 1| Seareh function 8;:: gearc: start OFF vénagé (V)/Cu)"em (1 inputs: number -
oint position. : Search stop :
S\F/) dispTay unit'] Turns OFF automatically when the -100.0 t0 +100.0 % PMy | Output program  |-5.0 to +105.0 % -5.0
Segment level (SV monitor) Search function is completed. Minus (-) setting results in Overlap. value 1 *
i 9
TIME display unit: H‘ﬁ 1| PID/AT transfer |PID: PID control PID However, the overlapping range is within ,DMVE ?;:L;;ulzprogram* 5.0 to +105.0 % 5.0
Segment remaining time u AT:  Autotuning (AT) start the proportional range. ot 50101050 %
y utput program  |-5.0 to +105.| .
LEVE! Segment level Setting limiter low to Setting limiter high 0 When the AT is finished, the control will Ui |Open/Close 0.1t020.0 % 20 PMy3 | p 3p g . o 5.0
LCYCcL automatically returns to “PID control.” output neutral value
Segment time From 0:00 to 500:00 (Hour: Minute), or [ 0:00 (0 hour i : i i i
riHE ™ fom 0000 50000 tinte' Secony | aominss | | AT [ aning " |oF*: toong ) i koring o | v AT E TR O o [ afroe =
N . Bas . : . block
. . function Turns OFF automatically when the AT " * - -
B Fixed set point control mode (FIX) with learning function is completed. ol H|Outhutimiter | Output imiter low (MV1) 10 105.0 % 105.0 LE L, ||sevel PID seting |input range low o Level PID seting 2 | Input range
8 . i
Symbol Name Data range Factory N P Interlock release [ON: Interlock OFF high (MV1) - - - 9
Y1 9 set value [N OFF: Interlock release DL‘L Output limiter low [-5.0 % to Output limiter high (MV1) 5.0 LEVL Ej Iéevel PID setting |Level PID setting 1 to Level PID setting 3 Inpl;]tv ringe
— PV/SV monitor PV display unit: — ) _r1,|Setdatalock ON: Set data lock OFF (Mv1) _ _ _ 9
Input range low — (5 % of input span) LaLn OFF: Set data unlock f HE Output limiter Output limiter low (MV2) to 105.0 % 105.0 L EV'L 3 Level PID setting |Level PID setting 2 to Level PID setting 4 Input_ range
to Input range high + (5 % of input span) oL high (MV2) * =13 high
[Varies with the setting of the Decimal all E' Output limiter low |-5.0 % to Output limiter high (MV2) 50 LEV". Y Iievel PID setting |Level PID setting 3 to Level PID setting 5 Ian# rz;nge
oint position. . . ig
pont bositon] C. Parameter setting mode s (S€7) (2 seconds) s mv2) * ‘ , ,
SV display unit: HH ON/OFF action | TC/RTD inputs: TC/RTD: 1 LEH_ 5 Level PID setting |Level PID setting 4 to Level PID setting 6 | Input range
Settvallue (dSV) in Fixed set point Symbol Name Data range Factory O gifferential gap 0(0.0, 0.00) to Input span VI 0.1 15 _ i i high
control mode set value (upper) | (Unit: °C [°F]) LEVLE Level PID setting |Level PID setting 5 to Level PID setting 7 | Input range
(% Set value (SV) in | Setting limiter low to Setting limiter high 0 PRSG Program setting — Hi ON/OFF action | Voltage (V)/Current (1) inputs: TC/RTD: 1 LEvtOle high
leetd Iset p;mt ou block OML | gifferential gap 0.0 to 100.0 % of Input span V/I: 0.1 l'.EV'L r} Level PID setting |Level PID setting 6 to Input range high Input range
control mode PN No Setting pattern 11099 1 (lower) * 7 high
. number (Within the maximum pattern number) Il Control loop 0 to 7200 seconds 480
B Manual control mode (MAN Reset mod —
(MAN) | £1/EL |Seamentlevel [ Setling imiter low to Sefting fimiter high 0 LbA| ek atarm 0: Unused RESEM s:tzigrgﬁmi
Factory (LBA) time *
Symbol Name Data range set value r !ME Segment time From 0:00 to 500:00 (Hour: Minute), or | 0:00 (0 hour L bd LBA deadband |0 to Input span 0 5,, Set value (SV) in [Setting limiter low to Setting limiter high 0
12 | PV monitor/ PV display unit: 50 L from 0:00 to 500:00 (Minute: Second) 00 minutes) L (LBD) - ¥ | Reset mode
" (Manual Input range low - (5 % of input span) G £ | Seament repeat [Start number: 10 69 1 w1, 1| Manipulated output | 5.0 to +105.0 % 50
manipulated to Input range high + (5 % of input span) start/end number |End number: 1 to 99 EVENT Event memory — VT value 1 (MV1)in
output value [Varies with the setting of the Decimal Within the maximum segment number group setting Reset mode
point position.] RPr 5,—- Segment repeat |1 to 9999 times 1 block Mw'_j Manipulated output | -5.0 to +105.0 % -5.0
SV display unit: .U f execution time 1: No segment repeat EV LR Event memory 1t08 1 TV C 1 value 2 (MV2) in
Manual manipulated output value - L group number Reset mode -
» . RPr PN Pattern repeat 1to 10000 times 0 —
 PID control or Eosltlon Pproportioning g execution time 1: No pattern repeat EV ! Event 1 set value |Deviation: 50 EV ISIQ Event memory Oto8 1
control (Wi input): N i ~Input span to +Input span . group numberin | 0: Even
PID control (With FBR input) 10000: No limit (EV1) Input to +Input by 0: Event OFF
Output limiter low to Output limiter high - - Process and set value: Reset mode
LNKPN Link pattern 0to 99 0 Input range low to Input range high
« Heat/Cool PID control: L TN humber (Within the maximum pattern number) Manioulated outout value (MV1 or MV2): | v Fixed set point -
%Cool-side_output Iimil_er_(high)_) 0: No pattern link ig{gh{:z ogeop;] value ( or ) Fi x control mode
::* (Hea:-sﬂe;:)\lép;t "m:f);(gl%/h)*) ENdIM Pattern end From 0:00 to 500:00 (Hour: Minute), or | 0:00 (0 hour Event T set value |input span o +Input span 50 setting block
or overlap: —105. ‘o.+ 05 /o ! output duration from 0:00 to 500:00 (Minute: Second) 00 minutes) (EV1) [high] - 5“ Set value (SV) in |Setting limiter low to Setting limiter high 0
* Actual output value is limited by the Output remains ON at 0:00 (Hour: Minute Event 1 setval 50 Fixed set point
output limiter function. or Minute: Second) o p|Event 1 setvalue a control mode
Set value (SV) in |Setting limiter low to Setting limiter high 0 Ti ignal 0to 16 1 (EV1) [low] *
1 rcr ime signal 0 1 o|PID memory O0to8 0
SV Magual control I EUR memory group 0: No assignment EVC—, (EEVSS; 2 set value [Same as Event 1 set value (EV1). 50 P C{UP group numberin | 0: Level PID
mode number - Fixed set point
M1/ 0 |Output program |0 to (128/Maximum number of segments) 0 Event 2 §et value | Same as Event 1 set value (EV1) [high]. 50 control mode
. PMyGR Un to.99 (EV2) [high] &
(2) MOnItOI’ mode memory group pto - E:, r‘Q Event memory Oto8 1
number 0: No assignment V'_jn Egs;t 2[Iset] valu‘e'. Same as Event 1 set value (EV1') [low]. -50 V.U group number in | 0: Event OFF
w " N
Symbol Name Data range Factory ( ) llo Fixed set point
set value PR ME M | Program memory _ :,5, Event 3 set value |Same as Event 1 set value (EV1). 50 control mode
P N[ M |Pattern remaining. |From 0:00 to 999:59 (Hour: Minute), or — HETT  group setting G%)
VT time monitor from 0:00 to 999:59 (Minute: Second) block Event 3 set value |Same as Event 1 set value (EV1) [high]. 50 MAN Manual co_ntrol —
RPISE0 Segment repeat |0 to 9999 times - PINN, Setting pattern 1t0 99 1 (EV3) [high] & E;Odl? setting
i remalr:_lng tt'lme/ FININD | ymber (Within the maximum pattern number) V 3; Event 3 set value | Same as Event 1 set value (EV1') [low]. -50 oc
execution time 3
! PID memory Oto8 0 (EV3') [low] L P!’ d LR PID memory Oto8 0
i) i .
monitor P! dGR | group number  |0: Level PID 1| Event 4 set value [ Same as Event 1 set value (EV1). 50 group number in | 0: Level PID
o | Pattern repeat 0 to 10000 times — V1l (Eva) Manual control
PP' 'P'V remaining time/ 10000: No limit E'y’ rP Event memory 0to8 1 mode
execution time . LI group number 0: Event OFF Event 4 set value |Same as Event 1 set value (EV1) [high]. 50
monitor 11 r o |Wait memory 0to8 1 (EV4) [high] L) EVLFJP Event memory UIto 8 1
Wi ,uP . I group number in |0: Event OFF
- group number 0: Wait OFF “Ll' Event 4 set value | Same as Event 1 set value (EV1') [low]. -50
RPrPR Total pattern 0 to 10000 times — - v (EVA) [low] % Manual control
B remaining time/ | 10000: No limit 5:' ENL Segment signal  |0: OFF 00000000 mode
execution time &|1: ON -
monior nnonnoon WA |Waitmemory - Editing block
UUUUUULILI<- Value at SV display W group setting Edl' r 9
WAL T Wait condition - Display: Not in wait state — 1\;3 t signal 1 block
monitor O Display:  In wait state egment signal .
play: Segment signal 2 Ir - O | Wait memory 08 1 EDPH Pattern copy Copy source r_|umber. 0 19 99 0
000 <€—Value at SV display Segment signal 3 WFGR group number Copy destination number: 0 to 99
n Within th i e .
Zone wait of the controller Segment signal 4 7 GNE H|Watzone high | TOIRTD inputs: 0 fthin the Maximum patem numbr.
Zone wait of the slave Segment signal 5 LONC 0(0.0, 0.00) to 200 (200.0, 200.00) re Data clear All set values in the Parameter setting 0
, Segment signal 6 (Unit: °C [°F]) Lt mode will be initialized after setting 9999
Zone wait of the DI Segment signal 7 . and switching from NO to YES.
i " — 9! 9 Voltage (V)/Current (1) inputs: .
E,, Event state — Display: OFF Segment signal 8
V| monitor O Display: ON 0.0 to 20.0 % of Input span
0000000< Value at SV displa [=] PID memory group — 2040, 0.00) .
play ‘ seting block Wait zone high becomes OFF D. Setup setting mode = (S7)+MODE s
Event 1 PID memory T8 T 7DNE‘L Wait zone low TC/RTD inputs: 0
Pr ¢ L K
Event 2 Pl dLR group number ° 200 (~200.0, ~199.99) to 0 (0.0, 0.00) Symbol Name Data range Factory
Event 3 - (Unit: °C [°F]) set value
Event 4 P Proportional band | TC/RTD inputs: TC/RTD: Voltage (V)/Current (I) inputs: Ph PV bias ~Input span to +Input span 0
HBA1 [heat-side] 0(0.0, 0.00) to Input span 30 —20.0 t0 0.0 % of Input span —
HBA2 (Unit: °C [°F]) VI 0(0.0, 0.00): dF PV digital filter 0.0 to 100.0 seconds 0.0
LBA Varies with the setting of the Decimal 3.0 Wait zone low becomes OFF S g-g:gz.l;}uze;‘gg
[ G| Time signal state | - Display: OFF — point position. _ REF [ [Watrelease [0 Invalidate 00001 pR|"Vrate D010 8. 1.000
monitor O Display: ON Voltage (V)/Current (1) inputs: 4 WU ltrigger selection  |1: Validate | _r1r | PViow input 0.00 to 25.00 % of Input span 0.00
P — Val £ SV displ 0.0 to 1000.0 % of Input span Annnn LTLU | cyteoff * .
alue a isplay . i ULLUL €= Value at SV displa: =
'_ _ » 0 (0.0, 0.00): ON/OFF action = play ~ JOUT1 proportional | 0.1 to 100.0 seconds M:20.0
Time signal 1 | |ntegral time ™ [PID control or Heat/Cool PID control: 240 ' " Moycletime & | VIT/D: 2.0
Time signal 2 [heat-side] 0 to 3600 seconds or Zone wait 1 - M: Relay contact output -
Time signal 3 (the controller) [~ 2| ©QUT2 proportional | T: Triac output M: 20.0
ime s 0.0 o 3600.0 seconds I 72| eyiet : :
Time signal 4 0(0.0): PD acti Zone wait 2 cycle time *|V: Voltage pulse output VIT/D: 2.0
Time signal 5 o (‘ ): aft ion PID control (all slave controllers) D: Open collector output Factory set
Time signal 6 osition proportioning control: Wait release by digital input (DI) value No
Time signal 7 (1)“10363%%39000"‘13 °d" L Unused Relay contact output and Triac output output: 2.0
L Time signal 8 Vo 03 o secon Sf o ntearal M 111 |Wait time-out set | From 0:00 to 500:00 (Hour: Minute), or | 0:00 (0 hour 3| 0UTS proportonal cannot be selected for OUT3. VID: 2.0
rr 1| Cument transformer |0.0 to 100.0 A — arl_es ‘_N" _‘ e sem_ng of _e n 99_'_3 Frour value from 0:00 to 500:00 (Minute: Second) 00 minutes) ! cycle time * Factory set
[N Derivative time decimal point position. "
1(CT1)input value S 0:00 (Hour: Minute or Minute: Second): value No
monitor L d Derlvat_lve time 0 to 3600 seconds or 60 Unused output: 2.0
r‘.E Current transformer 0.0 to 100.0 A — [heat-side] 0.0 to 3600.0 §econds
LI C12(CT2) inputvalue 0(0.0): Pl action
monitor L) Varies with the setting of the Integral/
Derivative time decimal point position.
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Factory Factory Factory Function block
Symbol Name Data range set value Symbol Name Data range set value Symbol Name Data range set value Fgl.f ion bloc —
1|Heater break CTL-6-P-N: 0.0 i Function block _ v DO9 to DO12 0: Energized 0000 - -
Hb‘q "lalarm 1 (HBA1) 0.0t0 30.0 A F'-j I E"d03 Energized/ 1: De-energized l d }|PO1 assignment 0: None. . Based on
set value - » De»egergized jifiagials g Lao i 1to8: Time signal 1to Time signal 8 | model code.
CTL-12-556-10L-N: I} N[ ineut type Voltage (low) input group Based on U000 <—value at SV display I doc|POZassignment (9 to 12: Event 1 to Event 4 When not
HipA2 | Heater break 0.0t0 100.0A 0.0 P 0: TC input K model code. 1 Loo 13: HBA1 specifying:
alarm 2 (HBA2) |0.0: Unused (Current value monitoring 1: TCinputJ bos | DO3 assignment | 14: HBA2 DO1: 9
set value - still available) 2: TCinputR When not bo1o ‘-dﬂa 15: Logical OR of HBA1 and HBA2 DO2: 10
SV soiot : - - 3 TCinputS specifying: 0 pott ; 16: LBA DO3: 1
Sr 5 n selection at | 0: Start with the Set value (SV) in the 2 N . DO12 L daY DO4 assignment :
-3V | Program start Reset mode. 4 Tg input B Unused Loo 17: Input error state DO4: 25
. . " 5. TCinputE i :
1: PV start 1 [Time fixed type] 6 TCi P tN Transmission 0: Action stop 00 {da5 DOS assignment 18: Program control mode (RUN) state When
. N . : inpul PFI’D L . " . 19: Fixed set point control mode (FIX) specifying
2: PV start 2 [Time saving & ramp 7. TCinputT output actionin | 1: Action continued Ld 5 DO6 assignment state 12 points of
holding type] 8: TCiny Reset mode Inlzlzlnln] L OO
3 put W5Re/W26Re <« i - 20: M:
3: PV start 3 [Time saving & level 9: TCinput PLII JLug Value at SV display Ld r|DO7 assignment (. R:;L;alsf:{:rm mode (MAN) state oz(e)r'? .
searching type/with HOLD function at 10: TC input U ouT2 Loo . ng:
P DOB assignment |22 Soak state DO5 to DO12:
start] 11: TC input L ouT3 Ldof 9 23: Hold state 108
4: PV start 4 [Time saving & level 12: TC input PR40-20 Unused | DO9 assignment |24: Wait state
searching type/without HOLD function 13: RTD input Pt100 RE 1, | Event action in 0: Action stop 00000 LdDS 25: Pattern end signal W,h‘?n
at start] 14: RTD input JPt100 £V |Reset mode 1: Action continued LdalD DO10 assignment | 26: Autotuning (AT) state specifying 4
ENdP Control action at | PID control, Heat/Cool PID control or 0 22: Voltage (low) 0 to 10 mV DC 00000 <— va SV di DOT1 asei i 27: FAIL state points of DO
WO pattern end Position proportioning PID control (With 23: Voltage (low) 0 to 100 mV DC ey alue at SV display Ldo ! assignment | 58: Host communication error at ordering:
FBR input): 24: Voltage (low) 0 to 1V DC Event 1 ; 15 |DO12 assignment | 29: Intercontroller communication error [DOS to DO12:
0: Control continued 255 Voltage (low) -10 to +10 mV DC Event 2 Ldo i? 30: Feedback resistance (FBR) input error 0
2o voelon e thomoc
Setting is still effective when using : Voltage ( Event 4 Fu! Function block -
Output program function. Voltage (high) input group HBA1 or HBA2 - 41
" . 17: Voltage (high) 0 to 10 V DC Transmission 0: Action sto| 1| Event 1 type 0: None Based on
Position proportioning PID control (When ; - P 00 NIV
there is rf; Fpi;JR inpu?orthe FBR irE\;,)\iA s 18: Voltage (h!gh) O0to5VDC PE dHC’ output action at 1: Action continued ES ! 1: Deviation high model code.
break): 19: Voltage (high) 1 to 5 V DC Pattern end Annnn . 2: Deviation low ' Wh "
ak): ) 20: Voltage (high) -5 to +5 V DC UUUUIL < Value at SV display 3: Deviation high/low ' $”, no 4
0: Control_connnued 21: Voltage (high) —10 to +10 V DC ouT2 4 Deviation high/low specifying:
1: Open-side output OFF, Current input group OUT3 (Individual high and low setting) '
Close-side output OFF - 1
2: Open-side output OFF, 15: Current 0 to 20 mA DC Unused g ga”:
: B . : Ban
Close-side output ON 16: C“"emf‘ to 20 mA DC Action of OUT1 stops or continues based (individual high and low setting)
3: Open-side output ON, For the selecting procer_iure, refer to the on the setting of Control action selection 7: Process high '
Close-side output OFF PF900/PF901 Installatlon.ManuaI or at Pattern end. 8: Process low '
Hdd 1| Device address 1 |0 to 99 RKC ;:e ::900/PF901 Instruction Manual PEC’E“ Event action at 0: Action stop 00000 9: SV high
! communication: Seoi T o -"C ) LOLY |pattern end 1: Action continued 10: SV low
0 1 vy (Display uni - 0 . i -side] 12
Modbus: 1 [\ 1: °F EDUBE <4—Value at SV display 1; mm \rggvh[}glzet‘}sis(;i?]‘-z
RS | Communication | 2400: 2400 bps 19200 PLdp Decimal point 0 No decimal place Based on LEvem 1 13: MV2 high [cool-side] '
| speed 1 4800: 4800 bps position ; (T)ne gec!mall pl‘ace model code. Event 2 14: MV2 low [cool-side] '
9600 bps : Two decimal place Event 3 ion is avai
* - 19200 Eps 3: Three decimal place When not Event4 ' Event h9|d action is ava.llable.
38400 bps 4: Four decimal place specifying: 1 HBA1 or HBA2 ? If there is Feedback resistance (FBR)
: 57600 bps TC inputs: Only 0 or 1 can be set. input in Position propor.tlonmg PID
P control, set to the FBR input value.
D - - - - RTD inputs:  From 0 to 2 can be set. | Function block — . P -
bir! ata bit Refer to Data bit configuration table 8N1 Voltage (V)/Current (1) inputs: F3 1 1 [Event 1 0. OFF Based on
configuration 1 & 9 From Otoz can be set. = O emaes s TV EHo ! hold action 1: Hold action ON model code.
Interval time 1 - - | orr : Manipulated output value .
N ! - 010 250 ms 10 G5H Input range high [TC/RTD inputs: TC/RTD: LOUL 1| gssignment [For Control out’;ut] 0 [EWheT ptovr:erstcmr?d on,dwhen When not
Device 2dd > u Input range low to Maximum value of the | Maximum [PID control or Heat/Cool PID vent start (SV changed)] specifying: 0
Hddl.j evice address 2 [( to 99 0 selected input range value of the control: Heat-side output EH 1| Event 1 Deviation, process or set value: TC/RTD:
Communication |9600; 9600 b Voltage (v)/Current (1) inputs: _selected Position proportioning PID control: ' gifferential gap | 0 to Input span (Unit: °C [°F]) 2
bP5¢ speed 2 »[19200: 19200 E;S)s 19200 ~19999 fo +32000 ) IT,S?{;SQQ Open-side outpuf] MV: 0.0 to 110.0 % VI 0.2
38400 38400 bps Vavrles W|$h the setting of the Decimal : .0 1: Output program value 1 MV: 0.2
. point position. [For Control output or Transmission Ebo ! Event Toupul  [0104 )
i i i i : : output (Voltage/C : f
Data bit configuration table 0S50 Input range low | TC/RTD inputs: . TC/RTD: utput ( ge/Current output)] O Tl action at input Refer to the selection table of Event output
p
Symbol Data bit Parity bit Stop bit Minimum value of the selected input Minimum error action at input error.
BN~ ) Non 1 range to Input range high value of the F_:E' Function block _ _ P! -
. © Voltage (V)/Current (1) inputs:  selected : Eyf )|Event1timer  10.0t0600.0 seconds 0.0
8N2 - 8 None 2 —-19999 to +32000 input range ) rrE OuT2 Voltage output or Current output Heat/Cool 11 1|Event 1interlock [0: Unused 0
8E1 8 Even 1 Varies with the setting of the Decimal VI/I: 0.0 LOULC | assignment (Control output: 1, 2,7 PID control: ElCd 1: Used
8E2* 8 Even 2 point position. Transmission output: 3 to 7): 220r2 2: Activate Interlock and switch to the
801 8 Odd 1 Pl Input error Input range low — (5 % of Input span) to Input range 0: None (varies with Manual control mode to produce
802 8 Odd 2 0¥ | determination Input range high + (5 % of Input span) high + (5% 1: Manipulated output value 1 (MV1) output type) Manipulated output at Input error.
point (high) Maximum setting value of Input error of Input span) [Feedback resistance (FBR) input - 1 _n1|Event 1 minimum 0.0 to 600.0 seconds 0.0
;:; ; :one ; determination point (high): value when FBR input is specified Poi'[!'on_ E loN ON time )
lone i ; : ith iti ionii proportioning n
—E1 - oo : PUN Input error 3?7?7 (exclu§|ng decimal point) Input range :;m::le] Position proportioning PID PIb confrok E y’DFF Event_1 minimum | 0.0 t 600.0 seconds 00
determination Minimum setting value of Input error low — (5 % of . 22 OFF time
7E2 7 Even 2 point (low) determination point (low): Input span) 2: Manipulated output value 2 (MV2) - - -
7ol 7 odd 7 ~19999 (excluding decimal point) [Cool-side output at Heat/Cool PID Other control Selection table of Event output action at input error
702 7 Odd 2 b 5 Burnout direction [0: Upscale 0 control] method: When E’V (eachgs Ingut error . When PV rveache.s Input error
- o 1: Downscale 3: Measured value (PV) 0or20 determination point (high) or higher determination point (low) or lower
* Available for only Modbus Valid only when the Voltage (low) input 4: Deviation value (DEV) (varies with temperature: temperature:
group selyected 9 P 5: Set value (SV) monitor output type) | | O Conforms to Event action Conforms to Event action
. 6: Segment time (percentage basis) ] ON Conf o Event acti
; ; 0| Sauare root 0: Used 0 7: Output program value 2 OfTormes ® —vent soTon
E. Englneerlng Mode mmm @EB+<MODE (2 seconds) mmm LR extraction 1: Unused utput program valu When the 2 Conforms to Event action ON
Manipulated output value (MV1 or MV2) OUT2 is not
Factory | Power supply 0: 50 Hz 0 A o 3 ON ON
Symbol
ymbol Name Data range set value P,E/-?u frequency 1© 60 Hz may be used as a transmission output. prov(l)ded. 7 OFF OFF
[= ',U Function block _ SMP Sampling cycle 0: 50 ms 1 Relay contact output, Voltage pulse
3 10 1: 100 ms output, Triac output or Open collector F"’E Function block —
CI'SDP P,V flashing o: Flashing' at inp'ut error 0 PV bias EInpzustospr)nasn to +Input span 0 ?(;lgx:ol output: 21, 22, 23 '
display at input 1: No flashing at input error ,Db p.u Yl Event 2 type Same as Event 1. Based on
error Event output: 24 to 53): ESE
- - PV digital filter | 0.0 to 100.0 seconds 00 20: None model code.
ddrp Dot monitor type  [0:  Program pattern type 0 dF 0.0: Unused . . - When not
4 1: Output bar graph type S 0'0'01 159,999 21: Manipulated output value 1 (MV1) specifying: 2
- - - ratio . 0 9. 1.000 PID control or Heat/Cool PID control: .
Dot it le | Dot itor low to M:
dSCH highmom or scale seoleg:gglig;r)u??a:ge aximum value of the |nDl:1t_ finge FR Heat-side output EHod Event2 Same as Event 1. Based on
Validate the Dot monitor tvoe for th 9 | [ [PV iowinput 0.00 to 25.00 % of Input span 0.00 [Feedback resistance (FBR) input hold action model code.
alidate the Dot monitor type for the L7LU Jeut-off value when FBR input is specified When not
Program pattern type. with the Position proportioning PID specifying: 1
dsrl Dot monitor scale | Minimum value of the selected input Input range F23 Function block — control.] Event2 s Event 1
low range to Dot monitor high low M 22: Manipulated output value 2 (MV2) EHC | gitoromtial gap |0 o Evemt
Validate the Dot monitor type for the R Digital input (D) [0to 5 Based on Heat/Cool PID control: Event 2 output
_ Program pattern type. assignment Refer to the table of DI to DI6 (Optional)| Model code. Cool-side output ! Ebald action at input
RLL {[AMlamplight |0: No lighting 1111 and DI7 to DI11 (Standard). When not Pasition proportioning PID control: error
condition 1 1: Lighting specifying: 0 Close-side output -
pecitying 1, 7| Event 2 timer
Islalalnln] 23: Output program value 2 Ey I
UUUUL 44— Value at SV displ i i
L splay C” ‘rN Pattern mpu! _ 0: Set Pattern _number by using the 0 24 to 31: Time signal 1 to Time signal 8 = .
Event 1 method of Digital Pattern set input. 32to 35: Event 1 to Event 4 ElLe vent 2 interlock
Event 2 input (DI) Pattern number = Binary number of DI 36: HBA1
Event 3 +1 37: HBA2 £ |Event 2 minimum
——Event4 1: Set Pattern number by switching the 38: Logical OR of HBA1 and HBA2 ON time
Unused contact input. 39: LBA EJoFF Event 2 minimum
- Pattern number = Binary number of DI : i
H, rE, ALM lamp light 0: No lighting 0011 “ y 40: Input error state OFF time
LL L condition 2 1: Lightin 41: Program control mode (RUN) state
: Highting 2: Set Pattern number by using the 42: Fixed set point control mode (FIX) F“fﬂ Function block —
00000 <—value at sv display Pattern set input. state .
L Pattern number = Binary number of DI 43: Manual control mode (MAN) state Event 3 t
pe Same as Event 1. Based on
HBAT 3: Set Pattern number by switching the 44: Ramp state E53 i model code.
HBA2 . . 3
LBA contact input. 45: Soak state Wh
Self.diagnostic efror Pattern number = Binary number of DI 46: Hold state in. "O_to
Unusedg For the switching method of Pattern 475 Wait state . Speclyng:
_ ___ number, refer to the PF900/PF901 48: Pattern _end signal EH03 Event 3» Same as Event 1. Based on
=1 r3 ALM lamp light ~ [0: No lighting 000 Instruction Manual (P. 6-14 and P. 6-23). 49: Autotuning (AT) state hold action model code.
L | condition 3 1: Lighting 50: FAIL state When not
Inlalnlnls] . X 51: Host communication error iei
UUUUULF Value at SV display DI1 to DI6 (Optional) 52: Intercontroller communication error — S S specifying: 0
FAIL DI DI2 DI3 D4 DI5 DI6 53: Feedback resistance (FBR) input error EH3 di‘;g:emial oap ame as Event 1.
Host communication error 0 PTN1 PTN2 PTN4 PTN8 | PTN16 | P.SET HHSE’ ouT2 Varies with OUT2 assignment. Measured Event 3 outout
Intercontroller communication 1 | PINT | PIN2 | PTN4 | PTN8 | PTN16 | P.SET transmission Measured value (PV), Set value (SV) value (PV), Ebo3 P
error output scale high itor: Set value action at input
Unused 2 [ WAT | WAIT | WAIT | wAaIT | wAT | wAIT monitor: v o error
3 | WAT | WAT | WAT | WAIT | WAT | WAT Input range low to Input range high | (V) monior: Event 3 f
ddEy ot monitor at ~To: ~ Normal display 0 Deviation value (DEV): Input range EyF3|Fvent s timer
Y [ALM lamp light 1: Red flashing display 4 WAIT WAIT WAIT WAIT WAIT WAIT _Input span to +lan'“ span high
n - — Event 3 interlock
o (|TSlamplight —o: Nolighting 111 5 | WAIT | WAIT | WAIT | WAIT | WAT | WAT (Within ~19999 to +32000 [excluding | Deviation B3
condition 1 1: Lighting DI7 to DI11 (Standard) decimal point]) value (DEV): Evoni3 o
A | Eve inimu
00000 <—value at sv display DI7 DIg DI9 DI10 DIt Output program value 2: +Input span EdoN ON time
L 0 RESET RUN STEP HOLD PTN32 Fixed at 100.0 % (scaling is not available) . —
TS1 Other: EJoFF Event 3 minimum
T82 1 | RESET [ RUN STEP | PTN32 | PTN64 Segment time (percentage basis): 100.0 o OFF time
TS3 2 PTN1 PTN2 PTN4 PTNS P.SET Fixed at 100.0 % (scaling is not available)
TS4 3 PTN1 PTN2 PTN4 PTN8 | PTN16 When using Manipulated output value Fyy Function block —
. Unused 4 | RESET | RUN STEP | HOLD DIR (MV1 or MV2) asaa transmission output: . 44
52| TS lame fight 0: No lighting 111 5 | RESET | RUN | STEP | HOLD | PININC Fixed at 100.0 % (scaling s not available) £5y|Event 4 type Same as Event 1. Based on
condition 2 1: Lighting — FH_ SE ouT2 Varies with OUT2 assignment. Measured model code.
Ialalninln] PTN1 to PTN64: Pattern number switch transmission Measured value (PV), Set value (SV) value (PV),
. A g Wh
’-"—’U'-”-’/LF Value at SV display P.SET: Pattern set output scale low | monitor: Set value Spec;;ir?; t0
TS5 WAIT: Wait state release : (SV) monitor: -
LTSB RESET: Reset mode setting In?“? range low to In.put range high Input range EHDL, Event 4_ Same as Event 1. Based on
TS7 RUN: Program control mode setting Deviation value (DEV): low hold action model code.
TS8 STEP: Step function ~Input span to +Input span When not
U HOLD: Hold function (Within —19999 to +32000 [excluding Deviation ifying: 0
nused DR’ Direct/R ti itchi decimal point]) value (DEV): Speclymg:
- : irect/Reverse action switching R
CIFF;'—M Power saving 0 to 60 minutes 0 PTN_INC: Pattern increment Output program value 2: — Input span EH’-’ E‘vem 4, Same as Event 1.
mode duration (0: Lights at all times) = put prog o " differential gap
Fixed at 0.0 % (scaling is not available) Other: Eb q Event 4 output
1 Function block — Segment time (percentage basis): 0.0 07| action at input
Fii |y F3g  |Function block - Fixed at 0.0 % (scaling is not available) error
e ||RESET keytype  [0: Invalid 1 - - When using Manipulated output value 1/ )| Event 4 timer
1ryp 1: Press once Exall OUTZ,’ OuT3 o Energlzeq 00 (MV1 or MV2) as a transmission output: evi
: \ Energized/ 1: De-energized Fixed at 0.0 % ling is not availabl i
'(‘—HPE RUN key ype 2: Press twice 7 De-energized s ) ixed at 0.0 % (scaling is not available) E" Ly Event 4 interlock
I 3: Press and hold UUULUL <4 Value at SV display T ook -
ti — —
Kryp3 FIX key type _ _ 1 ouT2 F33. jnetion blec EYgN Event 4 minimum
Y Key type is not available for ouT3 OV ON time
the PTN END key. | _rr3|ouT3 The data range is same as OUT2 Oor20 —
MAN key t Unused Event 4 minimum
KrypPy ©yype 1 Lall3 assignment assignment. (varies with EYaFF O\IIZF time nimu
HOLD key type Exdg ||PO1 o DO4 0: Energized 0000 However, No. 7 or 23 becomes output | output type)
I(‘!‘HFIS Yy typ 1 I:E)nerglzed_/ | 1: De-energized program value 3. F"fS Function block —
STEP k S-energize 00000 <«—value at sv display There are no relay contact output and When the . 4
“YPE ey type 3 It tout in OUT3, OUT3 is not n
- DO1 riac outputin : ovided: rr }|CT1 ratio 0 to 9999 CTL-6.P-N:
DO2 No control output when No. 21 or 22 is 3 V(I) . L ! 800
DO3 seletctslsd at Position proportioning PID CTL-12-S56:
DO4 control. 1000
Unused OouT3 Varies with OUT3 assignment.
E Vd E’ DO5 to DO8 0: Energized 0000 HHSH transmission ) The data rangg is the same as the OUT2 transmission sv;\nlzsi?yinnogt:
~OOi Energized/ 1: De-energized output scale high |output scale high. 800
De-energized Annnn . ) ouT3 Varies with OUT3 assignment. - -
UUUU'T:‘ Value at SV display AL53 transmission The data range is the same as the OUT2 transmission re! CT1 assignment 2: g&r]; sp\gc?fi/?ng
DO5 output scale low |output scale low. 2 OUT2 CT at
Bg? 3: OUT3 ordering: 1
DO8 When not
Unused specifying: 0
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Symbol Name Data range SZ?(\:/taOIruye FSI_D Function block — Symbol Name Data range SZ??;LVQ Symbol Name Data range SZ?(\:/taOIruye
Number of i i — Derivative time 0 to 3600 seconds or 3600
H":'E " heater break 010255 times s H‘rb AT bias —Input span to +Input span 0 Fq ll Punction block dCLH limiter (high) 0.0 to 3600.0 seconds
The unit is the same as input value.) N .
alarm 1 (HBA1) ( — — - [cool-side] Varies with the setting of the Integral/
y y : Setting limiter Setting limiter low to Input range high oL . " P
delay times ArHG|AT differential gap 0.0 to 100.0 seconds 10.0 SLH high 9 (The ugnit is the same a’; n utgvalug) Inpl;ti rerllnge dci | |perivative time Derivative time decimal point position. 0
Hblq 1| Heater break CTL-6-P-N: 0.0 tlme. _ _ _ — — p — — 9 CLL |limiter (low)
Ilalarm 1 (HBA1) 0.0t0 30.0 A Arrs AT time signal ~ [0: Time signal OFF 0 ol Setting limiter Input range low to Setting limiter high Input range [cool-side]
set value CTL-12-556-10L-N: action 1: Time signal ON low (The unit is the same as input value.) low PRy Proportional band |0.01 to 10.00 1.00
0.0to 100.0 A Arc AT cycles 0: 1.5cycles 0 ST — U | adjusting factor
0.0: Unused (Current value monitoring 1: 2.0 cycles F80. [heat-side]
still available) 2: 2.5cycles - - - ! | ntegral time 1.00
Hb' | Heater break 0: Unused 0 3: 3.0cycles 5}-‘51/ SV selection at | 0: Start with the Set value (SV) in the 2 adjustir.]g factor
'L alarm 1 (HBA1)  [1: Used AroN Output value with |Output value with AT turned off to 105.0 Program start Reset mode [heat-side]
interlock 2: Activate Interlock and switch to the AT turned on +105.0 % 1:PV start 1 dAd Derivative time 1.00
Manual control mode to produce Actual output values become those [Time fixed type] U1 adjusting factor
Manipulated output at Input error. restricted by the Output limiter. 2:PV start 2 [heat-side]
- Position proportioning PID control: [Time saving & ramp holding type] P-A Proportional band 1.00
FYs Function block — Becomes valid only when there is 3:PV start 3 CMU| adjusting factor
} 46 Feedback resistance (FBR) input and it [Time saving & level searching type/ [cool-side]
,_FPE, CT2 ratio Same as Function block 45 (F45.). CTL-6-P-N: doe_s not br_eak (high limit of Feedback With HOLD function at start] ) ‘q [ Integral time 1.00
L 800 resistance input at AT). 4:PV start 4 _ I EFU adjusting factor
CTL-12-S56: HrDF Output value with |-105.0 % to ~105.0 [Tl_me saving & \evel_ searching type/ [cool-side]
1000 AT turned off Output value with AT turned on Without HOLD function at start] ey Dorivative time 100
Actual output values become those 11 | Wait memory 0: Wait OFF 0 CMU | adjusting factor
Sv;/z;?yi"nz_ restricted by the Output limiter. 5TAI group number at |1 to 8: Wait memory 1 to Wait memory 8 [cool-side]
800 Position proportioning PID control: Program start
- Becomes valid only when there is r Program setting |0: Batch setting type 1 Function block —
frAe CT2 assignment sp\gcri]fi/?ng Feedback resistance (FBR) input and it PRIYP type 1: Partial setting type F53.
CT at does not break (high limit of Feedback rC ryp|Signal type 0: Time signal type [ Action at saturated [0: Invalid 0
resistance input at AT) g H i HHSD
ordering: 2 _ _ .p ) _ N 1: Segment signal type output Valid
et | [“AITR[Sbieres [ oAb eamgoi st —| 0| [~pygy [sawmmm [0 i v Bl
ifying: - inute : Secon —
specifying: 0 segment 1: Conduct AT with learning function at - - - - FEU
a1y C a1 | Maximum pattern/ | Maximum pattern number: 1 to 99 Maximum
Hbrl_j Number of 5 ramp segment PN*SN i
L C | heater break segment number | Maximum segment number: 1 to 99 pattern CMAM | Communication 1 |0:  Normal 0
alarm 2 (HBA2) _— Maximum pattern number x Maximum | number: 32 LHRT T error 1: Overrun error
FSEI Function block N . I "
delay times . segment number = 1024 at maximum Maximum (Monitor item) 2: Parity error
segment 4: Framing error
HbHE Heater break 0.0 fa] Action at feedback [0: Action depending on the Valve action 0 numgber' 32 8: Receive buffer overflow
alarm |2 (HBAZ) Hb resistance (FBR) at Reset mode - 16: Data not received
:et \:a u: P input error 1: Control action continued When multiple errors occur, displays sum
eater breal
Hb! ‘LE alarm 2 (HBA2) 0 B, 5 Feedback AdJ:  Adjustment end AdJ . . . total of each error value.
interloak 0 adjustment aPEN; D_;ring adjustment on the open- F. Initial level engineering mode Mg 1| mterval tme-outt [0to 100 ms 0
side
) - .
[ Fareton Dlook — CLoSE: g;zng adjustment on the close- @EB +<MODE+ (2 seconds) mm o1 Toncion Blook —
) To start Feedback adiust t " Parameters of the Initial level engineering mode are in the function blocks: F10, F50, F52, I
| ) | Control loop 0: Without LBA 0 o start Feedback acjustment, press an F53, F60, F61 and F80. Parameters of the Initial level engineering mode display in the P Communication 2 |0:  Normal 0
LbASL break alarm 1: With LBA E’glff 12_9 \T—"" key for 5 seconds or more at Engineering mode. CMRME error 1. Overrun error
(LBA) selection u clspay. dor i 2 Parit
i © Adj Factor (Monitor item) : Parity error
Ll Control loop 0: Unused 0 Err d'39'3¥- Adlﬁls‘me"‘ error Symbol Name Data range set Va|uye 4: Framing error
LOPL fbreak alarm 1: Used When FBR input is not specified, only T — 8: Receive buffer overflow
(LBA) interlock | 2: Activate Interlock and switch to the Add displays. F o | 16: Data not received
Manual control mode to produce Mol Control motor 5 to 1000 seconds 10 — T When multiple errors occur, displays sum
Manipulated output at Input error. i time RPr5L Repeat remaining |0: - Segment repeat remaining time 0 total of each error value.
AT — alA Integrated output (0.0 to 200.0 % of Control motor time 150.0 process/program |1:  Segment repeat execution time LERR Action at Link 0 Resel 5
n unction blocl — limiter . progression L : '
FS,_,A 0.0: QFF ‘ display selection error __ 1: Continue
- — - - Invalidate when Feedback resistance Unit disor 0 Conf o the mout © 0 5 5 1 |Communication |2 to 100 seconds 3
05 Control action 0: Berilliant I PID control (direct action) Based on (FBR) input is selected. UNFSL nit display ;I'C/;Tl'sr’m ° zmqu ype LT Istart time
1: Brilliant Il PID control (reverse action)| model code. o " - iputs: °C or ° -
= 1,0 | Valve action in 0: Open-side output OFF, 0 . . 1 1,0 1|Slave 1 ratio 0.001 to 9.999 1.000
2: Birilliant [l Heat/Cool PID control v HL : Voltage (V)/Current (I) inputs: B
(water cooling) When Reset mode 1 8'089-85(3 ou‘tpu:gFFE No unit display iR Siave 2 ratio 1000
o . - : 1 .
3 Briliant | Heat/Cool PID control et Close-side oput ON 1: No unit display SLyvRe
(air cooling) FBR input at 2 0 ide output ON 20 % SLyRI Slave 3 ratio 1.000
4; Brilliant Il Heat/Cool PID control ordering: 5 e e e OFF 3 °C Ly i
(cooling gain linear type) When initial \nvalid hen F P dback resist 4: °F SL V ,QL/ Slave 4 ratio 1.000
5: Berilliant Il Position proportioning setting is not g‘éaR' _ate V: en Ieet dac resistance - Slave 1 bias ~1000.0 to +1000.0
PID control (reverse action) specifying: 1 ( ) input is selected. FSn Function block — 51’. Vb I' o . . 00
6: Brilliant Il Position proportioning Function BIock U N Slave 2 bias Va_rles W"h the setting of the Decimal 0.0
PID control (direct action) FE0. unction blocl - - - SLvhe point position. -
. 60 Il ddP Integral/Derivative [0: 1 second setting 0 Siave 3 bias
Pd Hot/Cold start 0: Hotstart 1 0 S o RIC m— ho time decimal point (No decimal place) SLvk3 0.0
1: Hot start 2 rMp 1| Communication : communication Based on - . " _
IR i | 1+ Modb: del cod position 1: 0.1 seconds setting 1, Slave 4 bias 0.0
2: Cold start protocol : Modbus model code. (One decimal place) Ly b Y .
3: Reset start Add ! Device address 1 [RKC communication: 0 to 99 RKC — Set memory area | 0000H to FFFFH
I . N r 0 | Derivative gain 0.1to0 10.0 6.0 ry 0500
PaA Start 0 to Input span 3 % of Input Modbus: 1 to 99 communication: dGA Rdd5E switching address
determination (The unit is the same as input value.) span 0 dre Derivative action [0: Measured value derivative 0 1| Control memory 0024
point __ Modbus: 1 o 1: Deviation derivative AddR! area switching
A y/E Action (high) at  |0: Normal control 0 ,I:“DS | Communication  [2400: 2400 bps 19200 i ,5 Undershoot 0.000 to 1.000 Water cooling: address
0V C linput error (with the latest output) ) speed 1 gggg gggg EPS YU suppression factor 0.100 Add55 SV address of set 0507
ALINE Action (low) at 1: Manipulated output value at input ) 1920'0_ 19200 Es Air cooling: - memory area
UINE linput error error . ps 0.250 EEPROM
38400: 38400 bps . . AddEP OM mode FFFF
o[ Manipulated PID control: ~5.0 to +105.0 % 0.0 57600: 57600 bps Cooling gain ‘=" | setting address
putput value at Heat/Cool PID control: ~105.0 to +105.0 % |  1|Data bit Refer to Data bit configuration table 8N1 I|ne1a{)(%pe. HddPS RUN/STOP 0023
input error Actual output values become those bl configuration 1 - __~ |setting address
restricted by the Output limiter. o 1| Interval fime 1 010250 ms ™ dbhAR O\;eﬂap/Dead'band 0.0to 1.0 0.0
ENdP Control action at |PID control, Heat/Cool PID control or 0 LA reference point  10.0: - Reference in the heat-side FBO0 Function block —
Nd Pattern end Position proportioning PID control (With 1.0:_Reference in the cool-side .
. Data bit configuration table oo v S OFF
FBR input): - - - - Il attern en 000
0. Control confinued Symbol Data bit Parity bit Stop bit FCO | Function block — PESL output action at | 1: ON (0.5 seconds)
1: Control stop 8N1* 8 None 1 Pattern repeat/ 000 <— value at sV disp!
Setting is still effective when using 8N2* 8 None 2 PLH Proportional band | TC/RTD inputs: TC/RTD: Pattern link oo alue al isplay
Output program function. 8E1 8 Even 1 ||}:“"Tf (_zlgh) 0(0.0, 0.00) to Input span Input span Pattern end output is ON at
Position proportioning PID control (When 8E2* 8 Even 2 heat:side] (Un"t: Cv[ Fl) . . 18& 0 ga::ern re%eat.t tis ON at
there is no FBR input or the FBR input is 801 8 Odd 1 Varies with the setting of the Decimal - attern end output is a
break): o Proportional band| point position. TC/RTD: Total pattern repeat.
0: Control continued 8o2 8 Odd 2 LL L limiter (low) Voltage (V)/Current (1) inputs: 0 Pattern end output is ON at
1: Open-side output OFF, N1 7 None 1 [heat-side] 0.0to 1000.0 % of Input span VI Pattern link.
Close-side output OFF 7N2 7 None 2 0.0
2: Open-side output OFF, TE1 7 Even 1 ‘y 1l H Integral time PID control or Heat/Cool PID control: 3600
Close-s_lde output ON 7E2 7 Even 2 L limiter (high) 0 to 3600 seconds or
3: Open-side output ON, [heat-side] 0.0 to 3600.0 seconds
Close-side output OFF 701 4 Odd 1 n
. 702 7 Odd 2 [y Integral time Position proportioning PID control: PID control,
‘QSS H 1| Intensity factor of [0.0 to 1.0 0.5 LL llimiter (low) 1 to 3600 seconds or Heat/Cool
11 | RampiSoak 0.0: Unused * Available for only Modbus heat-side! PID control:
Ramp/e y L 1 0.1 to 3600.0 seconds °
r [ouTt 0.1 10 100.0 seconds M:20.0 Yaries wih (e sefting of the Integral Position
" Ml proportional cycle [M: Relay contact output VIT/D: 2.0 Symbol Name Data range Factory erivative fime decimal point positon. proportioning
time T: Triac output set value PID control:
V: Voltage pulse output FE 1 Function block — 1
D: Open collector output I 61 EH_ H Derivative time 0 to 3600 seconds or 3600
o I M| OuT minimum o 0 1000 ms 0 Gy J/ G |Siave controler ]0: FB series: F5100/400/900 0 "r:""f' (_2'9“) 0.0 to 3600.0 seconds
ON/OFF time of Lr.oo 1: RB series: RB100/400/500/700/900 [heat-side] Varies with the setting of the Integral/
proportioning cycle 2: PF900/901 dit Derivative time | Derivative time decimal point position. 0
ro[ouT2 0.110 100.0 seconds M: 20.0 CLJ No [NmeroTsae {0104 o & | limiter (1ow)
proportional cycle |M: Relay contact output VIT/D: 2.0 LVIND | ynit [heat-side]
time T: Triac output When the Devii Il Proportional band | TC/RTD inputs: TC/RTD:
evice address 2 i .
V: Voltage pulse output OUT2 is not HddE’ 0099 0 PCL H limiter (high) 1(0.1, 0.01) to Input span Input span
D: Open collector output provided: hIDSE, Communication |9600: 9600 bps 19200 [cool-side] (Unit: °C [°F]) VII:
2.0 speed 2 19200: 19200 bps Varies with the setting of the Decimal 1000.0
2 M[0uT2minimum o to 1000 ms 0 38400: 38400 bps P| | |Proportional band| - point position. TC/RTD:
ocyn ON/OFF time of HER[M[Host 0 to 600 seconds 10 CLL Llimiter (low) Voltage (V)/Current (1) inputs 1
proportioning cycle communication (0: Unused [cool-side] 0.1 to 1000.0 % of Input span ViI:
r3[outs 0.1to 100.0 seconds VID: 2.0 error judgment fime 01
! proportional cycle |V: Voltage pulse output When the E EFI'F'M Interoontl_'olle_r 0to 600 _seconds 10 lclH Integral time 0 to 3600 seconds or 3600
time D: Open collector output OUT3 is not T communication 0: Real-time error ! CL M fimiter (high) 0.0 to 3600.0 seconds
provided: error judgment time [cool-side] Varies with the setting of the Integral/
2.0 1 _1 1 |Integral time Derivative time decimal point position. 0
5, M | OUT3 minimum 0 to 1000 ms 0 FELL jimiter (low)
O34 7T ONJOFF time of [cool-side]
proportioning cycle

3. PROGRAM CONTROL START SELECTION

Segment level and action at Program control start are selectable from the following
5 types of SV at Program start in the Setup setting mode.
« Start with the Set value (SV) in the Reset mode.

PV start 1 [Time fixed type]

PV start 3 [Time saving & level searching type/with HOLD function at start]

.
e PV start 2 [Time saving & ramp holding type] (Factory set value)
.
.

PV start 4 [Time saving & level searching type/without HOLD function at start]

I=%" For detalils, refer to the PF900/PF301 Instruction Manual (P. 6-148).

B Start with the Set value (SV) in the Reset mode

Start with the Set value (SV)
in the Reset mode.

Level

Program pattern

Segment 1

A
RESET — Program start (RUN)

e Set value (SV) in the Reset mode
Data range: Setting limiter low to Setting limiter high [Factory set value: 0 (0.0)]

B PV start 1 [Time fixed type]

Level Program pattern

Start at the same level of the Time-fixed

Measured value (PV) at start. ime-fixed |
7
//
Measured value (PV) p> e
e
~ " Segment 1

Time

Time

B PV start 2 [Time saving & ramp holding type]
(Factory set value)

® When Set value (SV) in the Reset mode is smaller than the

Segment level of the Segment 1
Level Program pattern

Segment level of
Segment 1P

Measured
value (PV) ¥ |
- \
Set value (SV) in > Time
»!
the Resetmode | ——b Forward the time of process to the same level
Time-saving

(PV) at start.

of the Set value (SV) of the Measured value

® When Set value (SV) in the Reset mode is larger than the

Segment level of the Segment 1

Level

Set value (SV) in
the Reset mode N
~N
Measured ~
value (PV) B>
Segment level p

of Segment 1

Program pattern

Time

Time-saving

Forward the time of process to the same level

of the Set value (SV) of the Measured value
(PV) at start.

B PV start 3/PV start 4 [Time saving & level searching type]

Search locates the intersection of the Measured value (PV) at start and Set value (SV)
in the program pattern to skip time of process until the PV and the SV intersect.

QJ Differences between PV start 3 and PV start 4:
+ PV start 3: Starts in Hold state
+ PV start 4: Starts in RUN state (without Hold)

® When the intersection is found:

Measured value (PV) p

Set value (SV) in

Level

Skip the time of process to the

intersection.

Program pattern

B SV selection at Program start

A: SV setting & monitor mode
(Reset mode)

pvisv | 28+
monitor sv
l () +<MODE
G: Setup setting mode

Y Pbt

the Reset mode

Measured value (PV) B>

Set value (SV) in

PV bias o
0oooo
——— |
e bl l (<D (Several times)
|
i i |
i Il 1 "
Time SV selection | S 'f' Ll SV selection at Program start
Time-saving at Program o S.ettlng range .
start goooe 0: Start with the Set value (SV) in the Reset
mode.
©® When no intersection was found: @ 1: PV start 1 [Time fixed type]
Level 2: PV start 2 [Time saving & ramp holding type]
3: PV start 3 [Time saving & level searching
_________________ type/with HOLD function at start]
4: PV start 4 [Time saving & level searching
type/without HOLD function at start]
r f
i i ( Settingend )
i i
L L Time

the Reset mode

Measured value (PV) p>|

« Displays the next parameter.
« Press the MONI key to return to the PV/SV monitor.

Start from the beginning of the program.
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4. HOW TO CHANGE THE INPUT TYPE

The Input related parameters may include: Input type, Decimal point position, Input range high, and Input range low.

These parameters can be set in the E: Engineering mode.
Changing the Input to Thermocouple type J (0 to 800°C) m— v [Data range of decimal point v
. i int [PV iti Input v -1/
Assuming that the present Input is configured to Thermocouple type K (~200 to +1372 °C). [Data range of input type] E:;'{igf‘l point PG dP No decimal place position] dr;‘;:n?i'::tion P orT
i 0: No decimal place
To change the input type from a thermocouple type K to type J, setting the input select switch is not required Voltage (low) input group ro ynasvnnnnn No change : nal p point (high) £ /0 ' o
. . . . 0: Thermocouple K (A= 1: One decimal place o ui i
because both of these input types belong to the same input group. If they belong to different input groups, - P 2: Two decimal places
you have to change the input select switch. 12 Thermocouple J D) Flashing 3: Three decimal places MONI
For the details of the Input select switch, refer to the PF900/PF901 Installation Manual or the PF900/PF901 2: Thermocouple R 2 Four decimal places
Instruction Manual (P. 6-4). 3: Thermocouple S
4: Thermocouple B v TCinput: Oor1 Y .
: ) 5. Thermocouple E - e Dat fnout high RTD input: 0 to 2 A: SV setting & monitor mode
A: SV setting & monitor mode 6: Thermocouple N Input range IDU G H | [Datarange of Inputrange highl § y;cy4aqe/Gurrent input: 0 to 4 (Reset mode)
(Program control mode) 7 i:ermocoup:eT high o anf"n 1372 Input range low to pusy [P
35 ESERGineeringImods Input type| ™" N Thermocouple |  8: Thermocouple 104 [ 13712 g Maximum value of input range S 28¢
PV/SV T . v K W5Re/W26Re Flashin monitor v
monitor [us_ v - Function block 10 Fau0 N ennnn 9: Thermocouple PLII 9
3000 20 = T d o uduity 10: Thermocouple U Set to “800” "
F I ﬂ Flashing 11: Thermocouple L v For the input range, refer to RUN
RESET s 12: Thermocouple PR40-20 " P[r 5 T the Input range code table in
To set up in the Engineering _dl 5P 13: RTD Pt100 - che PF?OOIP;%:’ Flr;;;j:::t;g:
mode, control must be . 14: RTD JPt100 Fc 04 00800 anual or the A: SV setting & monitor mode
stopped (set to Reset mode). (Twice) 22: Voltage 0 to 10 mV DC Instruction Manual (P. 1-7). P 9 trol mod
23: Voltage 0 to 100 mV DC l G (Program control mode)
24: Voltage 0 to 1V DC [
. . Function block 21 25: Voltage 10 to +10 mV DC Lj 8 T
A: SV setting & monitor mode v 26: Voltage ~100 to +100 mV DC Inputrange | DF G} | [Datarange of Input range low] "onnn’  an
(Reset mode) ~E E ,I o | NP ]’hermocouple 27: Voltage -1 to +1 V DC low o isv 0200 Minimum value of input range to 3000 20
PRI - Input range high
pusv [* c8: Yo ron o000 Voltage (high) input group bl Bkt pulrenge g
monitor t o uuout 17: Voltage 0 to 10 V DC Flashing
o 18: Voltage 0 to 5 V DC .
G EeD (Twice) 19: Voltage 1 to 5V DC Set to ‘0
€D +<monE 31- VE:EZSZ :?otig 31\6 I\D/CDC * PLE! .
(2 seconds) ) e
Current input group 210 N onnnn
15: Current 0 to 20 mA DC 2 105 00000
16: Current 4 to 20 mA DC
GD
The event related parameters may include: Event type, Event hold action, Event differential gap, and Event timer, etc.
These parameters can be set in the E: Engineering mode.
Changing Event 1 to Deviation high/low v v
Assuming that the present Event 1 is configured to Deviation high. Event 1 W E H !"[ w2 ([)Dtatla range of event differential gap] Event 1 Pu E "U N 0.0° [Data range of event minimum ON time]
i i o Input span o -
A: SV setting & monitor mode differential gap FY 10 BSVDUUUE No change . ?r:]n;mum on FYy ID’ISVUUUU i Nochange 0.0 to 600.0 seconds
(Program control mode) ) T » il : 0.0: Function OFF
Function block 41 [Data range of event type] Flashing i i
M . CSED [Data range of event output action at @ Flashing
PV/S‘V 88 T . F Lf .' ?: gon_e tion high input error]
monitor [us_ s v : Deviation hig
3000 20 5 £ 2. Deviation low —— ~ E T When PV reaches | When PV reaches
. - s X b ai |o Input error Input error
3: Deviation high/low output action L . L [ ] L .
RESET 4: Deviation high/low P! sv No change determination point | determination point Event 1 E lo FE loo [Data range of event minimum OFF time]
. . . @ED . ! ign/ic . atinputerror |y 10y 0000 (high) or higher (low) or lower minimum OFF
To set up in the Engineering b (High/Low individual setting) 5 D‘ temperature: temperature: y £y ’DHSVUUUUU No change | 0.0 to 600.0 seconds
mode, control must be FE 5: Band Flashing Ton‘;orms—t(.)m time - : 0.0: Function OFF
stopped (set to Reset Event 1 t 5 I | Deviation 6: Band @ Event action Event action CSED Flashing
mode). type v hiah (High/Low individual setting)
yp Fy (ol ooooy|™ 7. P high 4 OoN Conforms to
| ;oo
A: SV setting & monitor mode Flashing - § 9. sV high Conforms to ON Function block 41
(Reset mode) (Twice) 10: SV low 3 E"e"(‘):‘c""” o -y
= 11: MV1 high (MV1) [heat-side] 3 OFF OFF .
PV’S_'V cOt 12: MV1 low (MV1) [heat-side] p o
monitor B v 13: MV2 high (MV2) [cool-side] A i v
: 5 / Deviati 14 MVZ low (WV2) (oot sice] Event 1 " v | |oo [Data range of event timer] MONI
. eviation timer No ch
ser)+{MODE v . v o change
CD < FY 0 oonn3 high/low FY 105 00008 0.0 to 600.0 seconds
(2 seconds)
) ) GeT) Flashing . i i A: SV setting & monitor mode
E: Engineering mode @EB CD SV set:ggsitn::gg)r mode (Progragw control mode)
Function block 10
TE ] [Data range of event hold action] _ [Data range of event interlock] pisv [ 28+ RUN
I Event 1 EHo | |o 0: OFF Event 1 ElL ) |o 0: Unused monitor v
= drsp hold action Fyy nES‘“ nnnnn | Nochange 1: Hold action ON interlock sv No change 1 Ug:ze
e dulilg gvher; ptO\:l/irSl\L/Jrn:d on;d\;\]/hen FY 106 G0000 2: Activate Interlock and switch to the
i vent stal change ] Manual control mode to produce
Flashing p
€ED @ Flashing Manipulated output at Input error.
(Several times)

Event action

Some examples of event action are described in the following:

ON: Event action turned on

OFF: Event action turned off (A Set value (SV) *

A\ Event value

“: Event differential gap)

* Segment level and Set value (SV) in Fixed set point control mode

m In the following explanation, the “Set value (SV)" means “Segment level SV” and “Set value (SV) in Fixed

set point control mode.”

I~ For details, refer to the PF900/PF901 Instruction Manual (P. 6-61).

@ Deviation action (High, Low, High/Low, Band)

When the deviation (PV — SV) reaches the E vent set value, event ON occurs.

Deviation high

(Event set value is greater than 0.)

(Event set value is less than 0.)

OFF * ON oFf__ * ON L
»p » PV
Low A High Low High
Deviation low
(Event set value is greater than 0.) (Event set value is less than 0.)
ON| VP oFF oy ON * OFF > PV
—> 'y —
Low High Low High

Deviation high/low
Two types of Deviation high/low action are available.

(Without high/low individual setting)

(With high/low individual setting)

ON T off (*F TON .y ON = off {*FON .y
Low —— A —— High Low ——A— High
Band
Two types of Band action are available.
(Without high/low individual setting) (With high/low individual setting)
OFF ON Y OFF o py OFF __y* ON * OFF by
> >
Low ——A—— High Low —A— High!
@ Input value action (High, Low)
When the Measured value (PV) reaches the Event set value, event ON occurs.
Process high Process low
OFF vV oN ON Ty OFF > PV
»p »
Low High Low High
@ Set value action (High, Low)
When the Set value (SV) reaches the Event set value, event ON occurs.
SV high SV low
OFF VA oN ON 7+ OFF » SV
— »
Low High Low High

@ Manipulated output value action (High, Low)
When the Manipulated output value 1 (MV1) or Manipulated output value 2 (MV2) reaches the Event set value,

Event ON occurs.

MV1 high [heat-side]
MV?2 high [cool-side]

MV1 low [heat-side]
MV2 low [cool-side]

OFF VR

ON

ON OFF

Ty

L
Low High”

» MV
Low High

condition in Reset mode is satisfied.
— Event action at Pattern end is changed from “0: Action stop” to “1: Action continued” when Event occurrence
condition at Pattern end is satisfied.

[Example]

Measured value (PV)

A

Set value (SV)

® When the power turned on

Measured value (PV)

Event set value

Set value (SV)

— Event action in Reset mode is changed from “0: Action stop” to “1: Action continued” when Event occurrence

Measured value (PV)

A

Event set value &

Set value (SV) &

Measured value (PV)

$Devwahon

Event set value

j)Deviation

Event state 2

Event output ON =

Event output OFF =&

Measured value (PV)

[Example] When the setting of Event 1 timer is 50.0 seconds

Non-event state 2 0
«—> Event 1 timer
1 (50.0 seconds) !

—mepm———

1
H—Di Event 1 timer
1(50.0 seconds)
'

/.

ALM lamp state |

Event interlock

o

The Event interlock function is used to hold the event state.

» Time » Time
Power ON /'? Power ON
Hold action area
Event status | OFF ON Event status | ON OFF ON
[With hold action] [Without hold action]
Event differential gap
It prevents chattering of Event output due to the measured value fluctuation around the Event set value.
Measured value (PV) Measured value (PV)
A Measured value (PV) A
Measured value (PV).
Event
Set value | Differential
gap Event | Differential
Set value ¥ gap
» Time » Time
Event statusl OFF | ON OFF Event statusl OFF | ON | OFF |
Process high Process low

Event output action at Input error

Event output action at Input error is selectable.

Event se value [>t--------

Event status

PV

Event interlock

Deviation high

sV p

» Time

1
|
OFF |

ON

[Without Event hold action]

Event minimum ON time/Event minimum OFF time mes——

Event minimum ON time or Event minimum OFF time can be set only in the Reset mode (RESET).

Action

Description

Conform to
Event action

When Measured value (PV) exceeds the Input error determination point, Event output
turns ON to conform to the Event action being selected at Event type.

ON

determination point.

Event output turns ON when Measured value (PV) exceeds the Input error

OFF

determination point.

Event output remains OFF when Measured value (PV) exceeds the Input error

[Example] Turn ON Event 1 when Measured value (PV) exceeds the Input error determination point.

Differential gap *
(0.1 % of Input span)
Action area at input error

Event se value [

Action area at input error

0°C

50°C

Input error determination

point (low) Input scale range

300 °C 400 °C
Input error determination
point (high)
»

|

P Event 1 output turns ON

>

o Event 1 output turns ON

d

N}

Event hold action
@ Hold action

»

* Differential gap of PF900/901 (Value of Differential gap cannot be changed.)

When the following operation is conducted, the Hold action deactivates the event function until the measured value

(PV) leaves the event state once.

When the measured value (PV) enters the Event off area, the HOLD action is released.

* At power ON
* At Event ON

“At Event ON” refers to the following circumstances

Event timer

v

When an event condition becomes ON, the output is suppressed until the Event timer set time elapses. If the event
output is still ON after time is up, the output will resume.

— Event occurrence condition is satisfied after changing the Event memory number from “0” to other number when

Event is OFF.

— Event occurrence condition is satisfied after changing the Operation mode when Event is OFF.

4

Event condition _established

Minimum ON time
Minimum OFF time

Event state
(Event otput)

® Event minimum ON time
Event remains ON during the Event minimum ON time being set while the Measured value (PV) satisfies Event
release condition.

Event minimum OFF time
Event remains OFF during the Event minimum OFF time being set while the Measured value (PV) satisfies Event
occurrence condition.

[Example] When the Process high is selected

PV
A

Differential gap

I
Eventrelease!
condition

Event occurrence
condition established

Event release

» Time
condition

Event occurrence
established condition established

Minimum ON time

| Minimum
ON time

Minimum OFF time

OFF

ON

I OFF ON
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