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The NEW F series direct digital controllers have been
designed with the concept of “"Excellent control with user-
friendly operation.” A bar-graph display unit has been added
for easy and prompt readout of the output status and the

deviation from the setpoint.

The NEW F series use the unique “Brilliant PID” control

with the “"Enhanced Autotuning” and perform control at

fast sampling time of 0.25 second.

The NEW F series provide three levels of operation;

operation levels 1 and 2, and engineering
level. This is to suppress the display of
unnecessary functional parameters. Major
operations are done via front keypad

with easy key operations.

Applications include various plastic
machines (extruders, injection
machines, etc.), electric furnaces, semi-
conductor processing equipment, pack-
aging machines, environmental cham-

bers and many others.

BMFeatures
Brilliant PID

The new PID algorithm assures stable control.

Enhanced Autotuning

The new PID autotuning method using AT

bias and new calculation method.

Bar-graph Display

At-a-glance monitor of output and process

status.

Programmable Input

Input type is field configurable within the

same input group.

Selaction for Front Panel Color

Selection of front panel color (blue or black)

according to the installation location.
SAN UL recognized (File NO.E82331)

Model REX-F900 and REX-F400 (Except triac
trigger output)

@B CSA certified (File NO.LR4G566)

Model REX-F900 and REX-F400
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Major Functions

EBrilliant PID

The PID control is one of the control methods. A stable result
can be obtained by selecting proper values of P (proportional
band), I (integral time) and D (derivative time). However, if
vou select PID values to improve "response against the
setpoint change, "vou may have "response against the process
upset” spoiled. On the contrary, if you select PID wvalues to
improve "response against the process upset,” you may have
"response against the setpoint change” spoiled.

The Brilliant PID provides PID values suitable for "response
against process upset” and simultaneously offers selection of ”
response against the setpoint change” from Fast, Medium and
Slow,

[Conventional PID control]
When PID values are set to improve response against setpoint change
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Response against process upset

Response against setpoint change

When PID values are set to improve response against process upset
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[Brilliant PID control]
When PID values are set with Brilliant PID
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®mControl response
This parameter has three types of response (Fast, Medium and
Slow), If fast response is required, "Fast” is recommended. If

overshoot is critical, "Slow" is recommended.
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MBar-graph display

The two 7-segment LED display units show various process

data, but the output and the deviation status are displayed on

the bar-graph display unit. The resolution is 20 segments for
REX-F900 and 10 segments for REX-F400/REX-F700

MEnhanced autotuning

This autotuning method has been developed from our conven-
tional autotuning method. In our former method, ON OFF
cycling (hunting) was generated for calculation of PID values.
Some process applications dislike overshoot caused by this
hunting. In this latest autotuning, we can perform autotuning
below (or above) the setpoint with the use of the AT bias

function.

WPV Bias

This is an input corrective function. For example, if PV bias
value is 2 degrees and the actual value is 98 degrees, the
controller displays 100 degrees.

EMemory Area

This is a function to store groups of PID set values in memory.
The parameters that can be stored are main setpoint, propor-
tional band, integral time, derivative time, control response
and alarm settings. When the setpoint is changed, other param-
eters can be easily changed by changing the memory area.

Example :
Memory area 1
SV=50%, P=10%, I=240, D=60, Slow,
AL1=5°C, AL2=5°C
Memory area change i. 3
Memory area 2
SV=80%, P=20%, I=360, D=90, Slow,
AL1=10°C, AL2=20°C

HAlarm Delay

This is a function to delay alarm action, If alarm state is
released during this delay period, alarm output will not be
produced. For example, external disturbance such as noise
may cause a momentary increase of the process value into the
alarm area. This alarm delay function prevents alarm output
to be generated in such a case. (Setting range : 0 to 600
seconds).

( Alarm set value
pv,... o
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BName of Parts
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B Application Examples

1

|. PV display unit
2 play

2. SV display unit

3. Memory area display unit
4 4. Bar-graph display unit

5. Operation keys
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Temperature control of conveyor furnace. Computer supervi- Cascade control of reacting furnace. Cascade control is effec-
sory system is possible via RS-422A interface. tive in a process with a large time delay.
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ESpecifications

1.

b)

c)
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Input
a)Temperature input group
T/C input
Input type : KJLRS.B.ET (JIS/IEC), NUEC) PLHNBS),

WS5Re/W26Re (ASTM) UL (DIN)

Effect by signal source : Approx. 20uV/Q.

Action on input disconnection : UP scale.

RTD input

Input type : PtI00 (JIS/IEC), JPtIOO (JIS)

Leadwire resistance : Approx. less than 2002,

Action on input disconnection : UP scale.
DC voltage input group
Input level : 0-10mV, 0-100mV, 0-1V, 0-5Y, 0-|0V, |-5V
Action on input disconnection : DOWN scale (value around zero).
DC current input group
Input level : 0-20mA, 4-20mA
Action on input disconnection : DOWN scale (value around zero).
Accuracy
{a)Measurement accuracy : +(0.1% of span + | digit.)
(b)Cold junction compensation error : within £ 1.0°C (between 0 and 50°C)

* Accuracy is not guranteed between 0 and 399°C (0 and 800°F) of type

B Thermocouple input.

PV sampling time : 0.25 second,
PV bias : -5.00 to 5.00% of span.

. Bar-graph display

REX-F900 : 20-dot green LED.
REX-F400 REX-F700 : I0-dot green LED,
MV, deviation or POS (valve position) display (configurable)

. Control method

a)ON/OFF control.
b)Brilliant PID control with enhanced autotuning.
c)Brilliant PID (heaticool type).
(Possible to select dedicated autotuning function for extruder)
d)Paosition proportioning control.
Memory area
REX-F900 REX-F700: 8 areas
REX-F400 : 2 areas (8 areas if Z-163 is specified)
Control start/stop function : supplied as standard.
Balanceless bumpless
Balanceless bumpless transfer between Auto and Manual (both direc-
tions). This function is not supplied on T/C and RTD input types except
position proportioning type (code Y).

10. Major setting range

Setting range : Same as input range.
Heating prop. band : 0.1 to 999.9% of span (Zero is not settable),
Cooling prop. band : 0.1 to 999.9% of span (Zero is not settable).

Integral time : | to 3600 sec. (Zero is not settable).
Derivative time : 0,] to 3600 sec. (PI action when D=0).
Deadband 1 =100 to +10.0% of span.

Control response  : Slow, medium and fast.
Proportional cycle : | to 100 sec.
Qutput limiter high : 5.0 to 105.0%
Output limiter low : -5.0 to 105.0%
Output changing rate limiter ; 0.1 to 100.0%/sec (OFF by setting zera).
. Control output
Current output : 4-20mA or 0-20mA DC (Load resistance less than 6000)
Continuous voltage output : 0-5V, 0-10V, 1-5V DC (Load resistance
more than |K0Q).
Voltage pulse output : 0/12 DC (Load resistarice more than 600£2).
Relay output : (OUTI1) |c contact, 250V AC 3A (resistive load)
(OUT2) la contact, 250V AC 3A (resistive load)
Triac trigger output : Zero-cross method. Effective ON current 50mA
(at 50°C), 70mA (at 25°C).
* Triac trigger output is not available on OUT2 of heat/cool and
position proportioning types.

|12. Motor valve control (Position proportioning type only)

Input resistance (Feedback resistance) : |35 ohms as standard
(Other feedback : 100, 200, 500, K, 5K, (0K ohms).
POS sampling time : | sec.
Neutral band : 0.1 to 10.0% (Output), resolution 0.1%
Output : Relay output, 250V AC 3A (resistive load)
lc contact for OPEN and |a contact for CLOSE.
Motor rotating speed : Suitable for 20 to 240 seconds (Full open to
full close).

. Alarm function (option)

: @ points (Independently programmable).
. Programmable (Process, Deviation, FAIL)

a)No. of alarm
b)Alarm action

ciAlarm delay : 0 to 600 sec.
d)Alarm output : Relay output, la contact 250V AC |A (resistive
load).

. Remote setpoint function (option)

a)Remote setpoint signal (RS input)
|] DC voltage (low) : 0-10mV, D-100mY, 0-1V DC
2] DC voltage (high) : 0-5Y, |-5V, 0- 10V DC
3] DC current : 0-20mA, 4-20mA DC

bjSampling time : 0.5 sec.

* PV input and RS input are not isolated from each other.

. Heater break alarm (option)

a)lnput : Current detector CTL-6-P-N (30A) or CTL-12-556- 10L-N (100A).
b)Display range : 0.0 to 100.04
c)Output : Relay output, 250V |A (resistive load), la contact.
* When heater break alarm (HBA) function is used, remote setpaint
function is not available.
* When control output type is current output or continuous voltage,
heater break alarm is not available.

. Retransmission output (option)

a)No. of output : | point.
* Output data can be configured. PV for process value, DEV for
deviation, SV (L) for local setpoint, SV (R) for remote setpoint,
MV for heating or cooling output and POS for valve position.
bjOutput type
|] DC voltage : 0-10mV, 0-100mV, 0-1V, 0-5Y, 0-10V, | -5V
2] DC current : 0-20mA, 4-20mA

. External contact input (option)

REX-F3900, REX-F700 : 4 points.
a)Memory area; 3 points (BCD)
b) Mode change ; | point
REX-F400 : | point (memary area or mode change).

. Digital communication (option)

a)Communication method : RS-422A (4-wire), RS-485 (2 -wire),
RS-232C (3-wire)
b)Communication speed : 1200, 2400, 4800, 9600, (19200) * BPS
c)Bit format
I] Start bit : |
2] Data bit : 7 ar 8
3] Parity bit : "with" or "without", even or odd in case of "with" parity
4] Stop bit: | or 2
diCommunication code : ASCIl (JIS) 7-bit code
* RS-485 only.

. General specifications

Self-diagnosis function : ROM/RAM check, input value check, CPU
power supply monitor, and watchdog timer,
Insulation resistance
a)Between Input and ground terminals : More than 20M ohms (500 DC).
b)Between power and ground terminals : More than 20M ohms (500 DC).
Dielectric strength
a)Between input and ground terminals : 1000V AC for one minute.
b)Between power and ground terminals : 1500V AC for one minute.
Supply voltage : 90 to 264V AC (including supply voltage variation).
[Rating : 100 to 240V AC| (50/60Hz common use)
24YDC, 24VAC
Power consumption : REX-F900 : Less than |5VA (at 264V AC)
REX-F700 : Less than |3VA (at 264V AC)
REX-F400 : Less than |2VA (at 264V AC)
24V AC : Less than 8BVA.
24Y DC : Less than 350mA.
Effect by power failure : HOT or COLD start selectable,
Memory back up
a)RAM is backed up by lithium battery.
b)Data retaining period : Approx. 10 years (Depends on storage and
operating conditions)
MNet weight : REX-F300 : 0.45kg.
REX-F700 . 0.35kg.
REX-F400 : 0.31kg.
External dimensions : (REX-F900) 9696 % |00mm.
(REX-F700) 7272 |00mm.
(REX-F400) 96 48X |00mm.
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BModel and Suffix Code

Model and Suffix Code
Specification flseminll
5 REX-F700 0 5 R R 5 ) 8 ) o 5 L1
REX-F900
ON/OFF control AR T (RRSTE (RES: Lo I Bl
PID control with AT F i ' ! ! | i | E
Heat/Cool PID Vo i | ! { i ] i !
Control action | o eo0) pID with AT for extruder (Aircoolingtype) | B ¢+ {14 i Rt
Heat/Cool PID with AT for extruder (Water cooling type) | W | | ! : H | i i H
Position proportional PID Yo i : | | ' ! | i ! i
Input type See input and range codes -— | [} } ; ' ] ' | | |
Scale range Seeinput and renge codes | —=m=r--=- [T | ! : | !
e e e M [ SR
Control output Voltage pilsel it R e vV i | | | |
(OUT1) R EE e e s e G ! | : : !
PemAI(Nos S8 e ] | i ; 5 ;
GONTOl G DRBAA BN i e i [Fem e ten st No code | | . | | '
RelEaiionts S e s o S e M i ' | | ! i
Control output Vollsgepilgel it R S care - SRS T V H | | | i |
(ouT2) Tramtriogee . [eeemsemeneenanes G R  E— e
potnAvibosie=e) . e [W]E: i ] ! ! ; !
NOHEIMO s 0 IeeeEeeeee e N | : | : : |
Alarm 1 ShaatmeacEl N LR et (B | i i | i
e == e N : | | i
Alarm 2 Seealarmeode = =00 | cmmmmeecmemedaaccececmaiesemeea D ! E E E I:
NEtstppliean v s . [ M e
Remote setpoint | soogjgnaledde | i [ S -
Noistippfigdioe 0 0 0 T e N
Memanzareass L 8 L e e e e e T | i
AlMEslestion: - a0 e e neesteak e s maRa 2 : {
; Hifselections & o || Eeesssemsessssrenononneae e asen g 3 | ! '
Contact input | o cojection  (Only F700/F900) | ~-------mm=mm=emmrmmmemmmrmman oo 40
Memory area+A/M (Only F700/F900) | ---------=mmmmmmmmmmmmmooooooooooooooooes 5 1 i |
Memory area+R/L (Only F7T00/F900) | =r===m-r=mmmmmmmmmmmcmcmommmoc oo oo oo e 6 | ! '
Memory area+C/L (Only F900) | cmmm e T i i
Notsupplisd s 0 0 e N i |
Analog output See signal code B e e ] i
Notsupplied = 0 e e e N
Computer L I | e e e b e e ey if
interface o e SIS B s | e e e e e S e S R B e A = S e T R R 454
RS85 (2wire), | s St ittt 5 |
Blie(standard), = e oo oo n e N
Erontpatel egiofllFesmpte =0k T e R e R R SR A
W Table 1. Combination of control action and output
== Output M v G 4—8 Note &
“’“"m,_ﬂ_ Relay Voltage Triac DC mA. V |. A/M function is not avilable on thermocouple and RTD input types
Action = output pulse trig_ger L except control action Y.
ON/OFF control O O O X 2. No need to specify (%) if no option is required. If any option is
PID control with AT O (@) () @) supplied, please specify all suffix code.
ouT(l) of heat/cool PID &) O ) @) 3. Please use alarm 2 for heater break alarm (HBA).
OUT(2) of heat/cool PID @) ®) % @) 4. Heater break alarm and remote setpoint are not available at the same
: - = time
> > ) ;
P.05|t|t?n proportt.onal PlDI Q X 5. CT (Current transformer) fo heater break alarm is sold separately.
(¢ Available, X Not available + CTL-6-P-N (0—30A) Through hole #5.8
W Table 2. Combination of option and type + CTL-12-856- 10L~N (0~ 100A) Through hole $12
e = Type
Option = Fa00 F700 F400
Contact input (Memory area) Q VA O How to specify safety standard
Analog output ) (@] X
Computer interface C." N A When you specify the models with CE mark+ UL/ CSA certification,
Position proportional PID @) )] @) Please add the suffix of "/ CE " to the model code.
. - . F700 is not available with UL, CSA and CE marking.
(1 * Available, % : Not available
/4 1 Other options are not selectable if this item is specified.
mOutput code
[ 4 | otosvoc | 5 | ntolovoc | 6 [ 1tosvDC [ 7 | o0to20maDC | 8 | 4to20maDC |
WAlarm code
A Deviation High B Deviation Low C Deviation High-Low D Deviation Band
E Deviation High (with alarm hold)| F Deviation Low (with alarm hold)| G Deviation High-Low (with alarm hold) H Process High =
J Process Low K Process High (with alarm hold) L Process Low {with alarm hold) M FAIL
P | HBA (CTL-6-P-N) S | HBA (CTL 12-S56 I0L-N)
M Signal code
1 | 0to 10mV DC 2 | 0to 100mV DC 3 | 0toIVDEC 4 | 0to5VDC | 5 | 0tolovDC
6 | to 5V DC 7 0 to 20mA DC 8 4 to 20mA DC

| Supply voltage | AC100~ 240V AC24V | DC24V




WScale Range and Input Code

(Black type)

Code !

s Do) ¥
e Scale Range it s | Soale Range by Scale Range
K | 08! -199.9—300.0°C K {09 0.0~400.0°C K {10 | 0.0~800.0C
Type K : - ! !
ISAED Koo 0~ 1300°C 5 :
K | A4 0.0~800.0°F K | A5 | 0~ 2400°F
S o] SR RaE -199.9~300.0C J |08 0.0~400.07T J o039 0.0~800.0C
(JI};}IEC) A Ll : 5
J | A4 0.0~700.0°F J s 0~ 2100°F
Type R R |03 0~ 17007
(JIS/IEC) R A1 0~ 3200°F
Type S g ing | 0~ 1700°C
(JIS/IEC) [RESR A 0~ 3200°F
Type B B .03 0~ 1800°C
(NIS/1EC) B | A3 0~ 3300°F
= Type E E ! 03 0.0~700.0C E ! 02| 0~ 1000°C
o (JIS/IEC) E | A3 0~ 1800°F '
i Type T T | 05 199.9~300.0C T |06 0.0~400.0°C
(JIS/IEC) T | A6 |  -199.9—400.0°F i A 0.0—700.0°F
Type N N {02 i 0~ 1300°C
(IEC) N [ AT 0~ 2300°F
Type PLII A L0 0~ 1300C
(NBS) A A3 0~ 2300°F
Type (ASTM) w 03 0~ 2300C
W5Re/W26Re W A2 0~ 4200°F
Type U U @04 0.0~600.0C
(DIN) U | A4} 0~ 1100°F _
Type L i 03 | 0.0~400.0°C [ERE N 0.0—900.0'C
(DIN) LA 0~ 1600°F ; :
5 JPE100 P 04 -100.0~100.0C P il -199.9~500.0°C
= (J1s) P ! Bl | ~-150.0~200.0°F P | B2 | -199.9~900.0°F
=] Pt100 D | 04 -100.0~100.0C D {12! -199.9~600.0C
= (JIS/IEC) D !B1 -150.0~200.0°F D' i B3 1 +193.9=893.91F
0~ 10mv 1401 0.0~100.0% :
0~100mV 2 01 0.0~100.0%
0~ 1V 3 107 0.0—100.0%
E‘ 0~ 5V 4 01 0.0~100.0%
0~10V 5 {01 0.0~100.0%
2 |~ 5V 6 ! 01 0.0~100.0%
0~ 20mA 7 007 0.0—100.0%
4~ 20mA 8 01 0.0—100.0%




W Rear Terminal Wiring and Dimensional Details
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