Auto—tune PID

Temperature
Cantmlllelf

FEATURES
» Easy-o-use

* Fuzzy moditied PID heat & cool control

= Fast A-D sampling rate (5 times/s)

* Unhversal input (PT100, thermocouple)

with high accuracy 18-bit A-D

= Analog output (lingar curment or voltage)
uses high accuracy 15-hit 0-A

» A5-485 RS-222 Intorface

= Programming port provided on board

= Support manual conirol & auto-tune funciion
= Wide variety of alarm mode selection

* Lockout protection contral

* Bumpless transfer during fallure mode

* Soft-start ramp and dwedl imer

= Bright display stabilized with digital filter

* Front panel sealed to NEMA 4X & IP65

* ULICSA/CE appraval
* High performance wilh low cosi




F32ia 8 1/32 DIM aize panel mount controller. F4RIz a 1716 DIN
size panal mound controfler, These wnits are powared by 11-28 or
B0-250 VDCAAL supply, Incorporating a 2 amp. control relay out-
put a5 standard, The second output can be used a5 coaling cortrol,
an alarm or dwell timer. Both outputs can select friac, 5V logic
oulpul, limear currenl or linear vollage to drive exbemal device,
There are six types of alarm plus a dwell timer can be configured
for the second output. Tha units ane fully programmable for PT100
and thermocouple tvpes J, K, T, E, B, R, 5, M, L with no need to
meod|fy the unit, The input signal i digitized by using a8 18-bit A to
O converter, Its fast sampling rale allows the unit o control fast
processes,

Digital communications RS-485 or RS-232 | for F 32) are avail-
abla a5 an addilional oplion. These options allow the units bo be
integrated with supendsory control system and software.

A programmable port ts avallable for automatic configuration, cat-
brafion and testing without the need fo access the keys on front
pansl,

By wsing proprietary Fuzzy modified PID technology. the control
loop will minimize the owarshoot and undershoot in a shortest lime.
The following diagram is a comparison of results with and without
Fuzzy tachnology.

PID contro | with propery tuned —
PID + F uzzy contro |

Warm Up Load Disturbance

Time

High Accuracy

The series ara manufactured with custom designed ASIC
{Application Specific Integrated Circult ) tachnology which con-
taings a 18-bit A to D converber for high resolulion measurement |
true 0.1%F resolution for thermocouwple and PT100 ) and & 15-bit
O to & converter for linear current or voltage control cutput, The
ASIC technology provides impaoved operating performance, low
cost, anhanced rel@bility and higher density,

iew

Sampling Rato

sampling rate of the input A to D converter reaches 5
sisecond, Tha fast sampling rate allows this series to con-

trol fast processes,

Fuzzy Control

The function of Furzy conlnol is to adjust PID parameters from
timee fo fime in order to make manipuletion output value more
flaxible and adaplive to variows processas, The resulls s to
enable 3 process to reach a predetermined set point in the
shortasd time, with the manimum of evarshoot and undershoot
during power-up or external load disturbance.

Digital Communication

The units are equipped with R5-485 or R5-232 intarface card
to provide digital communication. By using the twisted pair
wires there are at most 247 units can be conpecied together
via RS-485 interface fo a host computar.

Programming Port

A programming port is used o connect the unit to 8 pe for
quick configuration, also can be connecled to an ATE system
fior automatic testing & calibration.

Auto-tune

The auta-tune fusclion allows the user to sBimglify initial setup
for & new system. A clever algorithm is provided o obtain an
optimal st of confrol parameters for the process, and it can
be applied either &s the process is warming up | codd star jor
a5 the process has bean in sieady state | warm start ).

Lockout Protection

According to actual securnity requiremneant, one of four lockout
levals can be salacted to pravent the unit fram baing changed
abnarmally,

Bumpless Transfer

Bumplass transfer allows the contraller 1o continue k control
by uséng its previous value as the sensor breaks. Henca, the
process can be well controlied tempaorarily as if the sensor is
nonmad,

Soft-start Ramp

The ramping function (s performed during power up as well as
any lima the set point is changed. It can be ramping up or
ramping down. The procesa value will resch the set point with
a pradatermined constant rate.

Digital Filter

A firat order low pass fifter with & programmable fime constant
is uzed b improve the stability of process value, This is par-
ticulary useful in cartain application where the process value
i5 oo unstable to be read.



Specifications

Power
80-250 VAC, 47-63 Hz, 100VA, 5W masimum
11-28 VaC VDS, 10vA, 5W maximum

Signal Input
Resclution : 18 bits
Sampling Rate : 5 timas | second
Maximum Rating : -2 VDG minimaim, 12 VDC maximum
{ 1 minute for m& input )
Temperature Effect : +1.5 uV/ °C for all inputs except
md input
#3.0 ! *C for médy input
Sansor Lead Resistance Effect :
TIC: 0.2uvfohm
3-wira RTD: 2.8 "Clohm of resistance difference of two leads
2-wire RTD: 2.6 “Ciohm of resistance sum of hwao leads
Burn-out Current : 200nA
Common Mode Rejection Ratio { CMRR }: 12048
Mormal Mode Rejection Ratio { NMRR ). 554B
Sensor Break Deiection :
Sansor apen for TC, RTD and mV inpuis,
Sensor short for RTD Input,
below 1 mA for 4-20 mA input,
below 0.25V for 1 - 5% Input,
unavailabia far alfver mputs.
Sensor Break Responding Time ;
Within 4 seconds for TG, RTD and mV inputs,
0.1 second for 4-20 ma and 1 - 5§V inpuis.

Characteristics
Type Range Accuracy Input
EEs"c Impedance
J 2070100070 2 22M0
{-184°F-1832°F)
K =200FCA3T0C *2°C 2.2M0
{-328°F-249B°F)
T -260°C-400°C *3°C 2.2M0
{-118"F-TE2F)
E =T C-80050 20 2.2M0
(- 148 F-1652°F)
B DC-1800°C +2°C 2.2M0
(ATF-32T2°F) (200"C-1800°C)
R 0"C-1T67.8°C +2°0 2200
(AT F-3214°F)
s DC-1T67.B°C 270 2200
(A2F-3214°F)
M =2B0r=-1300° 0 g 2280
(-4 1EF-23T2°F)
L <200°C-800°C *2°C 2200
(-328°F-1652°F)
PT100 S210PE-TO0EG +HiAG 1.3K41
(M) {-34E°F-1292°F)
PTI0O -200°C-600°C H)4C 1.3K81
(JS)  {-328°F-1112°F)
my =gm\ = TOmY H0L05% 2.2M0
ma -3mA - 2T md H0.05% TO.A
W 1.3V - 11.6v +0.05% GEOKD

Output 1/ Output 2
Relay Rating : 24240 VAC, ife cycles 200,000 for
resistiva load
Pulsed Voltage : Source Voltage 5Y,
currant Emiting resistance GELL

Linear Output Characteristics
Type Zoro ‘Span Load
Toderance Tolerance Capacity
4-20 mA 3.6-4 mA 20-21 mA  5000max,
=20 m&A 0 maA 20-21 ma SO00mas,
0-5Y URY 5525 Y 10 KQmin.
1-5Y 0.8V 5525Y 10 Kamin.
0-10 v 10105V 10 KQmin
Linear Output

Resolution 1 15 biis

Qutput Regulation ; 0.02 % for full load change
Dutput Settling Time : 0.1 sec. | stable fo 899 % )
isolation Breakdown Voltage : 1000 VAC
Temperature Effect : £0.01 % of SPAN/"C

Triac { SSR ) Output
Rating : 14/ 240 VAC
Inrush Current : 204 for 1 cycle
Min. Load Current : 50 mA s
Max. Off-state Leakage : 3 mA mms
Max. On-state Voltage : 1.5V rms
Insulation Resistance : 1000 Mohms min. at 500 WDC
Diglectrie Strength : 2500 VAC for 1 minute

Alarm | Qutput 2 )
Alarm Relay : Form A, Max. rating 282400AC.
e cyeles 200,000 for resmstive hoad.
Alarm Functions : Dwell timar,
Dewviation High ! Lew Alarm,
Cieviation Band High [ Low Alarm,
Procass High / Low Alarm,
Alarm Mode : Mormal, Latching, Hold, Latching ¢ Hold.
Drwell Timer : 0.1-4553.8 minules

Data Communication
Interface : RS-232 ( 1 unit ). RS-485 | up to 247 units |
Protocol : Modbus Protocol RTU mode
Address : 1-247
Baud Rate : 2.4 ~ 36,4 Kbils/'sec
Data Bits : 7 or 8 bits
Parity Bil : None, Even or Odd
Stop Bit : 1 or 2 bits
Communication Buffer ; 160 bvies

Analog Retransmission
Output Slgnal : 4-20mA, 0-20mdA, 0-5V, 1-8V, 0-10V
Resolution : 15 bits
Accuracy ; +0,05% of span 20.0025%/°C
Load Resistance : 0-500 ahm {for current aulput)
1 0% ohvm minimum {for voltage owtpat)
Dutpit Regulation : 0.01% for full koad changs

User Interface
Single 4-digit LED Displays : 10 mm



Connection Diagrams

Keypad : Jkays F32 4 keys F48
Programming Port : For automatic satup, calibration
and lasting
Communication Port : Connection to PG for
suparvisary control

Control Mode
Output 1 : Reverse | heating | or direct [ conling ) action
Qutput  ; PID cooling contrdd, cooling P band 50 - 300%:
of PB, dead band -38.0 ~ 36.0% of FB
ON-0FF : 0.1 - B0.0 [ °F ) hysterasis control
(Pband=0)
Poor PD : 0 - 100.0 % offsal adjustmeant
PID : Fuzzy logic modified
Proparticnal band 0.1 - 800.0°F.
Integral ime 0 - 1000 saconds
Drerivative tima 0 - 360.0 seconds
Cycle Time : 0,1 - %0.0 seconds
Manual Control ; Heal (M) and Cool (MVZ)
Auto-tuning : Cold start and warm stari
Failure Mode : Auto-transfer to manual made while
sensor break or 4-0 converter damage
Ramping Contral : 0 - 900.0°Fiminube o
(b - B00.0°Fhour ramp rate

Digital Filter
Function : First order
Time Constant : 0, 0.2, 0.5, 1, 2, 5, 10, 20, 30, &0
seconds programmable

Environmental & Physical
Operating Temperature : -10°C to 50°C
Storage Temperature ; -40°C fo 6070
Humidity : 0 fo 80 % RH { non-cendansing |
Altitude ; 2000m maximum
Pollution : Degree 2
Insulation Resistance : 20 Mohme min, { 2t 500 YDC )
Dielectric Strength : 2000 VAC, 50060 Hz for 1 minuba
Vibration Resistance : 10 - 55 Hz, 10 m's® for 2 houra
Shock Resistance : 200 m's? (20 g )
Maldings : Fiame retardant polyearbonate

Dimensions :
F32 — 50mm(W) X 26.5mm{H) X 110.5mm{D),
98,0 mm depth behind panel
F48 . 4Bmm{W) X 48mm{H) X 84mmi(D),
86 mm depth behind panal

Mounting: F 32 -— pansel mount, cutout 22 X 45 ( mm )
F 48 . panal mount, cutout 45 X 45 { mm )
Welght : F 33— 120 grams
F 48— 140 grams

Approval Standards
Safety : ULE1010C-1
C5A C22.2 No. 24-53
EME1010-1 [ IEC1010-1 )
Protective Class :
MEMA 4% ( IPBS | frant panel for ©21,
IP30 front panel for 31, all indoor use,
1P 20 housing and tarminaka
EMC: EME1326
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Ordering Code

1! Relay rated 20240000
2: Pulsaed voliage to
drive S5R, SWi30ma

Fil- T b EF 11
Fi8-
Power Input Display Color
4; 80 - 260 VAC, SOMG0 HZ 0 Red color
& 11 - 26 WAC or VDG 1: Green color
9: Special Order
————————————— Communication (lor F 32 onty)

Sigmal Input —— 0: Mona
1: Standard Input 1: RE-445 interface {lor F 33

Thammocouple: J, K, T, E, B, 2: RS5-232 interface {for F 32)

R, S NL 3 Retransrmit £4-20ma, / 0-20mA (for F 33

RTD: PT100 DIM, PT10Q JIS 4: Retransmit 1-5V f 0-5Y (for F 33
20 0= 60 my & Retranamit 0=10Y (for F 33
H0-1¥ 9: Special order
4 0-5¥
H1-5W
G 4 - 20 mA, Dutput 2
T 0-20maA 0: Nome
& 0-10v 1: Form A relay 20024 00AC
9: Special Ordar 2: Pulsad voltage o

drive B8R, BY [ 30maA
3: Isolated 4 - 20mA ¢ 0 - 20ma

Output 1 4: Izalated 1 - 5V /0 - BV
0: Mone 5: lsolated O - 10V

6 Triac cutput, 1A 7 240VAC, S8R
7: Isolated 200125mA transducer power supply
8! lzolated 12VIA0mA ransducer power supply

3 lsolated 4 - 20mA 7 0 - 20mA 9 lsolated SVIE0mA transducer power supply

4: bsolated 1 -6V /0 -5 Ac R5-4B85 interface (for F 48

5: lsolated O - 10V C: Pulsed voltage to drive S5R, 14V40mA

6 Tria: outpul O: Reetransmit 4-20ma, | 0-20ma (for F 48)
147 2400MAC S5R E: Refransmil 1-5% / 0-5Y (for F 48}

C: Pulsed voltage to drive SSR, 14V140ma F: Retransmit 0-10% {for F 48}

A: Spacial order B: Spacial order

Standard model without option
Fxi - 411000 power 90-2500WAC, standard input thermocouple + PT100,
output 1 - refay, output 2 - none, communication - none, red display



