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Features

KOl. Multi Color LCD Display 02. High Accuracy 18 Bit A-D Input and 15 Bit D-A Output \
03. 200 msec Sampling Rate 04. Universal Inputs of Thermocouple, RTD, mA, VDC
05. Fuzzy+ PID Control and Auto-Tuning 06. Soft-Start Function
07. Possibility of both RS -485 and Analog Retransmission 08. Ramp & Soak Profiler
09. CT Inputs for Heater-Break Detection 10. Bumpless Transfer
11. Remote Setpoint and Up to 6 Event Inputs 12. Bidirectional Menu Navigation
le. Lockout Protection 14. Approvals: UL, cUL, CE, RoHS, WEEE /

Specifications

C22 Cc62 C82 C83 \SZ/ C42 R22
Power Supply 90 to 250VAC, 47—63Hz ;11 to 40VDC / 20 to 28 VAC, 47—63 Hz
Power Consumption C22/R22: 8VA, 4W maximum, C62: 10VA, 5W maximum, C72/C82/C83/C42: 12VA, 6W maximum
Signal Input
Type Thermocouple(d, K, T, E, B, R, S, N, L, U, P, C, D), RTD (PT100 (DIN), PT100 (JIS)), Current(mA), Voltage (V,mV)
Resolution 18Bits

Sampling Rate
Maximum Rating

5Times/Second (200 msec)
-2VDC minimum, 12VDC maximum

Type ‘ Range Accuracy @ 25°C ‘ Input Impedance

J -120°C t01,000.0°C (-184 °F t0 1,832 °F ) +2°C 2.2MQ

K -200°C t01,370.0°C (-328 °F 102,498 °F ) +2°C 2.2MQ

T -250°C to  400.0°C (-418 ‘F to 752 °F ) +2°C 2.2MQ

E -100°C to 900.0°C (-148 °F t0 1,652 °F ) +2°C 2.2MQ

B 0°C t01,820.0°C (32 °F 103,308 °F ) +2°C(200°C t0 1,800°C ) 2.2MQ

R 0°C t01,767.8°C ( 32 °F t03,214°F ) +2°C 2.2MQ

S 0°C t01,767.8°C ( 32 °F t03,214°F ) +2°C 2.2MQ

Input Characteristics N -250 :C t01,300.0:C (-418 :F 102,372 :F) 12:C 2.2MQ

L -200°C to  900.0°C (-328 °F 101,652 °F ) £2°C 2.2MQ

u -200°C to  600.0°C (-328 °F 01,112 °F ) +2°C 2.2MQ

B 0°C t01,395.0°C ( 32 °F t02,543 °F ) +2°C 2.2MQ

Cc 0°C t02,300.0°C ( 32°F t04,172°F) +2°C 2.2MQ

D 0°C t02,300.0°C ( 32 °F t04,172°F ) +2°C 2.2MQ

PT100(DIN) -200°C to 850.0°C (-328 °F t0 1,562 °F ) £0.4°C 1.3KQ

PT100(JIS) -200°C to  600.0°C (-328 °F t01,112 °F ) +0.4°C 1.3KQ
mA -3mAto 27mA +0.05% 250

VDC -1.3VDC to 11.5VDC £0.05% 1.5MQ

mvV 0 to 50 mV +0.05% 2.2MQ

Temperature Effect

1.5uV/°C for all inputs except mA input, 3.0uV/°C for mA

Sensor Lead Resistance
Effect

Thermocouple : 0.2uV/Q ; 3-wire RTD : 2.6°C/Q of Difference of Resistance of two leads :

2-wire RTD : 2.6 °C/Q of Sum of Resistance of two leads

(NMRR)

Burn-out Current 200nA
Common Mode Rejection

Ratio (CMRR) L2l
Normal Mode Rejection Ratio 55dB

Sensor Break Detection

Sensor open for Thermocouple and RTD inputs, sensor short for RTD input,

below 1 mA for 4—20mA input, below 0.25VDC for 1-5VDC input, not available for other inputs

Sensor Break Responding
Time

Within 4 seconds for Thermocouple and RTD inputs, 0.1 second for 4—20mA and 1-5VDC inputs
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Model

C22 C62 C82 C83 C72 C42 R22

Remote Set Point Input

Type Linear Current, Linear Voltage

Range -3mAto 27mA, -1.3VDC to 11.5VDC

Accuracy +0.05%

Remote Set Point Option Not Available Not Available Available Available Available Available Not Available
Input Impedance Current : 2.5Q, Voltage : 1.5MQ

Resolution 18Bits

Sampling Rate 1.66 Times/Second

Maximum Rating 280 mA maximum for Current Input, 12VDC maximum for Voltage Input

Temperature E [edt +1.5uV/°C for Voltage Input, £3.0uV/°C for Current Input

Sensor Break Detection Below 1 mA for 4—20mA input, below 0.25VDC for 1-5VDC input, not available for other inputs
Sensor Break Responding Time 0.1Seconds

Number of Event Input 1 2 6 6 2 6 2

Logic Low -10VDC minimum, 0.8VDC maximum
Logic High 2VDC minimum, 10VDC maximum
Function Refer to user manual
CT Input

CT Type CT98-1

Accuracy +59% of Full Scale Reading, +1 digit maximum
Input Impedance 294 Q

Measurement Range 0to 50AVAC

Output of CT 0to5VDC

CT Mounting Screw Mounting

Sampling Rate 1Time/Second

Output 1/Output 2

Type Relay, Pulsed Voltage, Linear Voltage and Linear Current
Relay Rating 2A, 240VAC, 200,000 Life Cycles for Resistive Load
Pulsed Voltage Source Voltage 5VDC, Current Limiting Resistance 66Q

Linear Output Resolution

15Bits

Linear Output Regulation

0.02% for full load change

Linear Output Settling Time

0.1 Second (Stable to 99.9 %)

Isolation Breakdown Voltage

1,000VAC

Temperature E [edt

+0.01% of Span/°C

Load Capacity of Linear Output

Linear Current : 500 Q maximum, Linear Voltage : 10 KQ minimum

Linear Output Ranges

0-22.2mA (0 - 20mA/4 - 20mA), 0-5.55VDC (0 - 5VDC, 1 - 5VDC), 0 - 11VDC (0 - 10VDC)

Alarm
Relay Type

Form A

Maximum Rating

2A, 240VAC, 200,000 Life Cycles for Resistive Load

Alarm Function

Dwell Timer, Deviation Low, Deviation High, Deviation Band Low, Deviation Band High, Process High, Process Low,
Range Low, Range High, Range High Low, Heater Break, Heater Short, Profile End, Profile Holdback

Alarm Mode

Latching, Holding, Normal, Latching / Holding, Set Point Holding

Dwell Timer

0.1 to 4,553.6 Minutes

Data Communication

Interface RS-485

Protocol Modbus RTU (Slave Mode)
Address 1 to 247

Baud Rate 2.8KBPS to 115.2KBPS
Parity Bit None, Even or Odd
Stop Bit 1 or 2Bits

Data Length 7 or 8Bits
Communication Bu [ef 160Bytes

Analog Retransmission

Output Signal 4—-20mA, 0—20mA, 0—-10VDC
Resolution 15Bits
Accuracy +0.05% of Span +0.0025%/°C

Load Resistance

0 to 500 Q for Current Output, 10KQ minimum for Voltage Output

Output Regulation

0.01% for full load change

Output Setting Time

0.1 Second (Stable to 99.9 %)

Isolation Breakdown

1,000 VAC minimum

Integral Linearity Error

+0.005 % of Span
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Model m= B
C22 C62 C82 C83 C72 C42 R22

Analog Retra 0
Temperature E [edt +0.0025 % of Span/°C
Saturation Low OmA or 0VDC
Saturation High 22.2mA or 5.55VDC, 11.1VDC minimum
Linear Output Range 0-22.2mA (0—20mA / 4—20mA), 0—5.55VDC (0-5VDC / 1-5VDC), 0-11.1VDC (0—10VDC)
Keypad 4Keys
Display Type 4Digit LCD Display
Number of Display 2 2 B 8 3 3 2
Upper Display Size 0.4”(10mm) 0.58"(15mm) | 0.7"(17.7mm) | 0.7"(17.7mm) | 0.58”(15mm) 0.98" (25 mm) 0.31”(8mm)
Lower Display Size 0.19”(4.8mm) 0.3"(7.8mm) 0.47(11.2mm) 0.47(11.2mm) 0.327(8.3mm) 0.55”(14 mm) 0.25”(6.5mm)
Progra g Po
Interface Micro USB

PC Communication Function

Parameter Configuration and Firmware Upgrade

Output 1 Reverse (Heating) or Direct(Cooling) Action

Output 2 PID cooling control, Cooling P band 50 ~300% of PB, Dead band -36.0~36.0% of PB

ON-OFF 0.1~50.0°C (0.1~ 90.0 °F) hysteresis control (P band =0)

P or PD 0-100.0% o [Sét adjustment

PID Fuzzy logic modified Proportional band 0.1~500.0°C(0.1~900.0°F), Integral time 0—3,600 Seconds, Derivative time 0-360.0 Seconds
Cycle Time 0.1 to 90.0 Seconds

Manual Control Heat(MV1) and Cool (MV2)

Auto-tuning Cold Start and Warm Start

Failure Mode Auto transfer to manual mode while sensor break or A—D Converter damage

Ramping Control

0~500.0°C (0~900.0°F) / Minute or 0~500.0°C (0~900.0°F) / Hour Ramp Rate

Digita e
Function

First Order

Time Constant

0,0.2,05,1, 2,5, 10, 20, 30, 60 Seconds Programmable

Availability No No Option Option Option Option No
No of Programs N/A N/A 4/2/1 4/2/1 4/2/1 4/21/1 N/A
Number of Segments / Program N/A N/A 4/8/16 4/8/16 4/8/16 4/8/16 N/A
Environmental and Physical Specifications

Operating Temperature -10°C to 50°C

Storage Temperature -40°C to 60°C

Humidity 0 to 90% RH (Non - Condensing)

Altitude 2,000 Meters maximum

Pollution Degree Il

Insulation Resistance 20MQ minimum (@ 500VDC)

Dielectric Strength 2,000VAC, 50/60Hz for 1 Minute

Vibration Resistance 10 to 55Hz, 10m/s” for 2Hours

Shock Resistance 200m/s’(20Q)

Molding Flame Retardant Polycarbonate

Mounting Panel Panel Panel Panel Panel Panel DIN Rail
DIN Size 1/32 1/16 1/8 1/8 9/64 1/4

Dimensions (W*H* D) (mm) 48*24*92 48*48*59 48*96*59 96*48*59 72*72*59 96*96*59 22.5*96*83
Depth Behind Panel (mm) 84 50 50 50 50 50 -
Cut Out Dimensions (mm) 45%22.2 45*45 45*92 92*45 68*68 92*92 -
Weight (grams) 120 160 220 220 190 290 160

Approval Standards

Safety UL61010-1, CSA 22.2 N0.61010-1-12, EN61010-1(IEC1010-1), RoHS, REACH
Protective Class IP50 for panel, IP20 for terminals and housing, all indoor use
EMC EN61326

Temperature Controller

C Series (C22, C42, C62, CT2, C82, C83, R22)



Ordering Code

= Uuugg
= Uty

Power Input
4 90 to 250VAC, 47—-63Hz
5° 11 to 40VDC / 20 to 28VAC, 47—63Hz

Output 1
* Form A Relay
SSRD, 5VDC / 30mA
Isolated 4—20mA / 0—20mA (OM98-3)
Isolated 0—10VDC (OM98-5)
' SSRD, 14VDC / 40mA (OM94-7)

0O o w N e

Output 2/Alarm 1
* None
Form A Relay
SSRD, 5VDC / 30mA
Isolated 4—20mA / 0—20mA (OM98-3)
Isolated 0—10VDC (OM98-5)

© SSRD, 14VDC / 40mA (OM94-7)

0O 0w N B O

Option 1

None
RS-485

1Event Input (EI1)
1CT Input (CT1)

w N -k O

Option 2
None
Retransmit 4—20mA / 0—20mA (OM98-3)
Retransmit 0—10VDC (OM98-5)

© Alarm 2 (Form A relay)

* 1 Event Input (EI2 only for R22)

* 1 CT Input (CT2 only for R22)

g A W N B O

Accessories for All Models

OM94-7=14VDC / 40mA SSR Drive Module

OM98-3=Isolated 4—20mA / 0—20mA Analog Output Module

OM98-5=Isolated 0—10VDC Analog Output Module

CM98-3=lIsolated 4—20mA / 0—20mA Retransmission Module for all models except C22 & R22
CM98-5=Isolated 0—10VDC Retransmission Module for all models except C22 & R22
CT98-1=Current Transformer 0-50A

PA98-1=USB Programming Adaptor

CC98-1=Programming Port Cable (1.5M)

BC-SET=Configuration Software

Related Products

SNA10A =Smart Network Adaptor for third party software, which converts 255 channels of RS-485 or RS-422 to RS-232 Network

5 Temperature Controller
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«- 00000000

Power Input
4 90 to 250VAC, 47—-63Hz
5: 11 to 40VDC / 20 to 28 VAC, 47-63Hz

Output 1
* Form A Relay

* SSRD, 5VDC / 30mA

: Isolated 4—20mA / 0—20mA (OM98-3)
* Isolated 0-10VDC (OM98-5)

* SSRD, 14VDC / 40mA (OM94-7)

0O U w N

Output 2/Alarm 1
* None

* Form A Relay

© SSRD, 5VDC / 30mA

. Isolated 4—20mA / 0—20mA (OM98-3)
: Isolated 0—10VDC (OM98-5)

* SSRD, 14VDC / 40mA (OM94-7)

O U w N P O

Alarm 2
0 - None
1° Form A Relay

Option 1

0 * None

1: RS-485

Option 2 g
0 * None

1: 2Event Inputs

2 1Event Input and 1CT Input

3 2CT Inputs

Option 3 -
0 None

1 Retransmit 4—20mA / 0—20mA (CM98-3)

2 : Retransmit 0-10VDC (CM98-5)

3 Alarm 3 (FormA Relay)

Option 4

0 * None

1 Terminal Cover

Temperature Controller
C Series (C22, C42,C62,CT2,C82, C83, R22)



C82 - [
C83 -
C72 -
C42 - L
Power Input J
4 90 to 250VAC, 47—-63Hz
5 11 to 40VDC/ 20 to 28VAC, 47-63Hz
Output 1
1: Form A Relay
2. SSRD,5VDC / 30mA
3 Isolated 4—20mA / 0—20mA (OM98-3)
5 Isolated 0-10VDC (OM98-5)
C: SSRD, 14VDC / 40mA (OM94-7)
Output 2/Alarm 1 -
0: None
1: Form A Relay
2 SSRD, 5VDC/ 30mA
3 Isolated 4—20mA / 0—20mA (OM98-3)
5 Isolated 0-10VDC (OM98-5)
C : SSRD, 14VDC / 40mA (OM94-7)
Alarm 2to 3
0* None

1: Form A Relay on Alarm 2
2. Form A Relay on Alarm 2 to 3

Event Inputs
0: None
1: 6 EventInputs (2 Event Inputs for C72)

Option 1
0 None
1: RS-485 and Remote Setpoint

Option 2
0: None
1: 1CT Input and Remote Setpoint
2 ¢ 2CT Inputs and Remote Setpoint

Option 3
* None
Retransmit 4—20mA / 0—20mA (CM98-3) and Remote Setpoint
Retransmit 0—10V (CM98-5) and Remote Setpoint

: Alarm 4 (Form A Relay) and Remote Setpoint

a A W N BB O

: Alarm 4 (Form A Relay), Retransmit 4-20 mA / 0-20mA (CM98-3) and Remote Setpoint (Unavailable for C72)
: Alarm 4 (Form A Relay), Retransmit 0-10VDC (CM98-5) and Remote Setpoint (Unavailable for C72)

Option 4
* None
Terminal Cover

Ramp & Soak Profiler

w N B O

Terminal cover and Ramp & Soak Profiler

Temperature Controller
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Connection Diagrams

BTC-4300, BTC-8300
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Resolution : 18 bits
Sampling Rate : 5 times / second
Maximum Rating : -2 VDC minimum, 12 VDC maximum
( 1 minute for mA input )
Temperature Effect : +1.5 uV/ °C for all inputs except mA
input +3.0 uV/ "C for mA input
Sensor Lead Resistance Effect :
T/C: 0.2uV/ohm
3-wire RTD: 2.6 "C/ohm of resistance difference of two leads
2-wire RTD: 2.6 "C/ohm of resistance sum of two leads 200nA
Common Mode Rejection Ratio ( CMRR ) : 120dB
Normal Mode Rejection Ratio ( NMRR ) : 55dB
Sensor Break Detection :
Sensor open for TC, RTD and mV inputs,
below 1 mA for 4-20 mA input,
below 0.25V for 1 - 5 V input, unavailable for other inputs.
Sensor Break Responding Time :
Within 4 seconds for TC, RTD and mV inputs,
0.1 second for 4-20 mA and 1 - 5 V inputs.

Pt F

Resalution ; 18 bits

Sampling Bate : 168 times / ssoond

Maximum Rating : -2 VDT mirdmum, 12 VDO madimem

Emperatura Effect : +1.5u\ *C for all Irputs except mA

Irput £330 "C for mA Input

Common Mode Rejection Aatio { CMAR ) 123dE

Normal Mode Rejection Ratio | NMAR ) : 5545

Sanzor Brask Detection | Balow 1 mea for 4-30 mA Input,
balow 0.25Y for 1 - 3V Input,
unavalabda for othar inpuls.

Sensor Braak Aesponding Time 0% seoond

Characlerisiics &

Type Asrge Aesumacy Ingis
[~ Lo o Impedence
2%
G- SEn0A inl Misrdiey mEK
=028
mA AmA-ata S0 D5 05+ — DB
gt eursend
W EE- TN T SOL0AE e g

Irumut 3 {Event Ingsat)

Logic Low ! -10V mingmum, 08V mesimum.

Logic High : 2V minimum, 10V maximum

Exiernal pull-down Resistonce : 400 K mawimum
Exiernal pull-up Resistanee < 1.5 M miimom
Functions :

Salect second eat point andior PLD | reset alsrm 1 andfor
alarm 2 . disable casput 1 andfor cutput 2 , remose lockout

Crutpint 1 J Outpul 2
Relay Rading = 200280 VAT, o opclos 2000000 lor ressivg nad
Pulsed Valtage : Scorce 'Wollags BY, curent limiting resistance B8

Linear Oulpul Characteristica
Type Fi ] Epan Load
Tolerance Talararso Capacity
430 554 mA, 2028 ik EDO Mk
G20 A 0 ma 2021 ik 200 max
0 o B-HZnY 10K man,
UG iy E5Z5 Y 10K man.
R i [ 0185 10K mn
Linaar Oulpul

Resalution : 15 bits

Quitput Reguiation : 0.01 % jor il icad change
Dutpul Settiing Time - 0.1 sac_ [ stable o 555 % )
Isalation Breakdown Voltage © 1000 WAD
Temperatura Efleel : +0 0035 % of SPAN /'O

Temperature Controller
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Triac { 55R ) Output
Rating - 14 7 240 WVAD
Inrush Current = 204 for 1 cycle
Min. Load Currant : 50 ma rms
Mac, Off-state Leakage : 3 md rms
Max. On-state Voltage : 1.5V rms
Insulation Resistancs : 1000 Mahms min, &l 500 VDO
Dizlectric Strength : 2500 VA for 1 minule
OC Voitage Supply Characteristics (Insialied at Ouiput 2)
Type Toderance Mex Outpu!  Ripple  lsolstion

Currenl  Voltage  Barrier
20 it W Fﬁ.rn.ﬁ 0.2 Vo-p SO0 VAT
1=y 06 Y A0 mid &1 Vpp S0 WD
=y 025 B A OLOS Vo-p S0 WAl

Almrm 1F Alarm 3 [ Dutput 2

Alarm 1 Relay :

Form & or Form B foe BTC-8300, Form O for BTCS300
BTC-8300, 5V Logic cuipul for BTC-2500 Max. Rakng
ZAZADNVAL, life cycles 200,000 for resistive load. e
cycles 200,000 for resistive load.

Alarm 2 Relay :

Form A Max, rafing 242400VAC, Wi cycles 200,000 for
resistive load.

Alarm Functions :

Owell times, Eweswinbion High | Low Alanm,
Deviation Band High ) Law Alerm, PVE High / Low Alssm,

P2 High ! Lorw Alarme, P ar PV bigh fLow Blar,
PP High Low Alarm, Loop Break Alamm,
Sansar Break Alm.

Alarm Mode : Mormal, Latehing, Hald, Letehing | Hold,
Dweell Timer @ - G535 minumes

Ligte Ceomamunicallon

Interface 1 RS-232 ( 1 unit ), AS-485 { up fo 247 units |
Protocal : kModbes Proocsl BTU mode

Address : 1 - 247

Baud Rate : 0.3 ~ 384 Kbits/'sec

Data Bits : 7 or B hils

Parity Bit : Bona, Even o Odd

Stop BIE: 1 or 2 hits

Communicaltion Buffer 1 50 bylas

Analog Retransmission
Fumctions : PV, PV2, PVW1-PVE, PY2-FV1, Set Point,
RV, MW2, PARSN daviation wvalue

Durtpul Sigmal : 4-20 mb, 0-200ma, 0=1W, =6, 1-5Y, (=10

Resolution ; 15 bis

Apcuracy : =0.05 % of span +0.0025 % "0

Load Aesistance : 0 - 500 chma | for curmant output §,

10 K etems minimum | Tor vollage ouput }

Dritpul Regulation ; 5.07 % b Tull Gad changs

Curtput Setifing Time : 0.1 seo. (stablefo 995 %)

isotation Breakdown Voftage @ 1000 WAC min,

integral Linearity Error : £0.005 % of epan

Temperaiere Effect : £0/0025 % of spand LG

Baturation Low : O mA{ or OV )

Satwration High ; 222 ma ( or 555, 1.0V min, |

Linear Dutput Rangs : 0 - 22 2mA0-20maA or 4-20mAaj,
0- 555V [ 0-5v.1-5¢),
=14 VD=0V )

Uper intarface
Dual 4-digit LED Disglays :
BTC-4300 Upper 0557 ( 14mim )
Lenwie 00l | 10 rarm )
BTC-E300, BTC-2300 Upper 0.4° ( 100mm )
Lowar 0.31° ([ Bmm )

8TC-2500 0.4 10mm}

Keypad : 3 keys
Programming Port @ For aulomatic sedip, calbration and [Estng
Communication Port : Conredion o PG fer suganisory canbmd

Control Aods

Curtput 1 : Reverse | keating §or direct [ cooing Jaction

Ouatput 2 : PID cocling cordral, codling P band 1 - 255% of PB

ON-OFF : 0.1 - 556 { G ) hyslenasis conlred | P band = 0 )

Por PO 0 - 10000 % offsef adiusimant

PID : Fuzzy logic modihed , Proporional band O - 50000 °C

Intageal e O - 1000 gecands | Darvative tims 0 - 3600 eaconds

Cyele Time @ 01 - 1000 seconms

Manual Contral : Heat (MY1) and Coal (MY}

Aute-tuning : Cold sam and wam sfan

Failure Moda : Auto-trarster to manual mede while sensor break

or A-D corwariar damage

Ramping Control : 0 - 600.0 "C'minute or
0 = 500.0 "Ghaur ramp Fabe

Sleap Mode : Enakla or Disabla

Ramping Gontrod ; 0 - 5000 "Ciminute or 0 - 50000 "Ghour
ramp rate

Power Limil : 0 - 100 % cutpud 1 2nd oulput 2

Pump ! Pressune Confral @ Sephislicatad Sinctions prosvidad

Remote Set Point ; Programmable range: for woliage or
currant ingut

Differantlal Controd | Contral PY9 - PA2 at sl point

Digltal Filter

Furmslion : Firsl drcdee
Tima Constant ; 0, 0.2, 0051, 2.5 10, 20, 30, 50
seconds programmais

Envirenmental & Phyalkoal
Operating Temperature : -10°0 to 50°C
Storage Temperature : -20°C to 6070
Humidhty : 0t 80 % B | nen-condensing )
Insulation Resistancs : 20 Mobrma mmin. | st 500 VD)
Diebeciric Strength : 2000 WAL, BO'G0 Hz for 1 minute
Vibration Resistance : 10 - 55 Mz, 10 m@ [or 2 howrs
Shock Resistance ; 200m's’ (209
Moddings : Flams rstardant pohyarbonata
Dimensions :
BTC-4300 ---FEmm( W] X 3emm{H) X &5 mm|0},
53 mm gopth behind panal
BTC-B300 --4BmmiWW] X S6mmi{H) X BmemiD,
85 mm cepth behind panal
ETC-5300 —-50.7mmiw) & 50, 7mmiH) & 86.5mmiD),
TEein dugth bebnd panal
BTC- 2500 ~-S0rmme W) X 28 8rren(H) X 110.8 mm(Dn,
980 mem depth bahind panal
Mounting:
ETC-4300 -—panal mount, cubout 92 %92 ( mm )
BTC-8300 -—panel moun, cubout 45 X 92 ( mm |
ETC-H300 -—pardl mound, cubout 45 X 45 [ mm )
BTC-2500 -—panal mownt, cutout 45 X 222 { mm |
Wedght :
BTG-4300 - 255 yams
BTC-B300 - 220 rams
BTC-5300 -« 150 grama
BTC-2500 - 120 grams

Approvel Blandards
Safety @ UL 8100001 | CEA 222 Mo, 24.93
ENGI010-1 IEG1070:1)
Protective Class :
BTC-8300, BTC-4300
1P 20 hoasing &nd IEminals Wil prodechive Covers,
ETC-2500, BC-5300:
MEMA 4X[IPES) tront panal | [P 20 housing ard tarmingls
EMC : ENG132%
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Ordering Code

BTC-2500- O 0O O

Power Input

4: 90 - 264 VAC, 50 / 60 HZ
5:11-26 VAC or VDC

9: Special Order

Signal Input
1: Standard Input
Input 1-Universal Input
Thermocouple: J, K, T, E, B,
R,S,N, L
RTD: PT100 DIN, PT100 JIS
Current: 4 - 20mA, 0 - 20mA
Voltage: 0- 1V, 0- 5V, 1 - 5V,
0-10Vv
Input 2-CT: 0 - 50 Amp. AC
Current Transformer
Analog Input: 0- 1V, 0 -5V,
1-5V,0-10V
Event Input (EI)
9: Special Order

Output 1
0: None
1: Relay rated 2A / 240VAC

2: Pulsed voltage to drive SSR, 5V / 30mA
3: Isolated 4 - 20mA / 0 - 20mA

4: Isolated 1 -5V /0 -5V

5: Isolated 0 - 10V

6: Triac output 1A/ 240VAC,SSR

C: Pulsed voltage to drive SSR, 14V / 40mA
9: Special order

Output 2/ Alarm 2

0: None

1: Form A relay 2A / 240VAC

2: Pulsed voltage to drive SSR, 5V / 30mA
3: Isolated 4 - 20mA / 0 - 20mA

4: Isolated 1 -5V /0 -5V

5: Isolated 0 - 10V

6: Triac output, 1A/ 240VAC, SSR

7: Isolated 20V / 25 mA DC Output Power Supply
8: Isolated 12V / 40 mA DC Output Power Supply
9: Isolated 5V / 80 mA DC Output Power Supply

C: Pulsed voltage to drive SSR, 14V / 40mA
A: Special order

Alarm 1

1: 5V Logic Output
9: Special order

Communications

0: None

1: RS-485 interface

2: RS-232 interface

3: Retransmit 4 - 20 mA/ 0 - 20 mA
4: Retransmit 1 -5V /0 -5V

5: Retransmit 0 - 10V

9: Special order

12

BTC-9300- 5 S 0 I i i i

Power Input

4:90 - 264 VAC, 50/ 60 HZ
5: 11 - 26 VAC or VDC

9: Special Order

Signal Input
1: Standard Input
Input 1-Universal Input
Thermocouple: J, K, T, E, B,
R,S,N, L
RTD: PT100 DIN, PT100 JIS
Current: 4 - 20 mA, 0 - 20 mA
Voltage: 0- 1V, 0- 5V, 1 -5V,
0-10v
Input 2-CT: 0 - 50 Amp. AC
Current Transformer
Analog Input: 4-20mA, 0-20mA,
0-1V,0-5V,
1-5V,0-10V
Input 3-Event Input (El)
9: Special Order

Output 1
0: None
1: Relay rated 2A / 240VAC

2: Pulsed voltage to drive SSR, 5V / 30mA
3: Isolated 4 - 20mA / 0 - 20mA

4: Isolated 1 -5V /0-5V

5: Isolated 0 - 10V

6: Triac output 1A/ 240VAC,SSR

C: Pulsed voltage to drive SSR, 14V / 40mA|
9: Special order

Qutput 2/ Alarm 2
0: None

1: Form A relay 2A / 240VAC

2: Pulsed voltage to drive SSR, 5V / 30mA
3: Isolated 4-20mA / 0-20mA

4: |solated 1-5V / 0-5V

5: Isolated 0-10V

6: Triac output, 1A/ 240VAC, SSR

7: Isolated 20V-25mA DC Output Power Supply
8: Isolated 12V-40mA DC Output Power Supply

9: Isolated 5V-80mA DC Output Power Supply
C: Pulsed voltage to drive SSR, 14V /40mA
A: Special order

Alarm 1

0: None

1: Form A relay 2A / 240VAC
2: Form B relay 2A / 240VAC
9: Special order

Communications
0: None

1: RS-485 interface
2: RS-232 interface
3: Retransmit 4-20 mA / 0-20mA
4: Retransmit 1-5V / 0-5V

5: Retransmit 0-10V

9: Special order

Temperature Controller

300 Series (BTC-2500, BTC-4300, BTC8300, BTC-9300)



Accessories

CTa4-1 = §-50 Amp, AC Curent Transformer

BTC-8300 - OMEE-3 = sclated 4-20mA { 0-20maA Analog Output Moduie
BTC-4300 - iy e JRm s = A CM95-4 = Isolaled 1 - BV / 0-5Y Analog Cutpul Modue
CA95-5 = lsolated 0- 10V Analog Cuiput Modula
Power Input O84D4-6 = lsolated 1A/ 24DVAC Triac Cutput Modue (S5H)
*w%lmfmm OG- T = 14 fddmA S5 Drive Module
& 1138 VAC or VDO DC24-1 = |solated 200/ 25 mé DE Outoul Power Suppdy
T Oirch DCg4-2 = |snlated 12V 7 40 ma D Dutsut Fowar Supply
% DC94-3 = Isolated 5V / B0 mA DT Cuiput Powar Supply
Signal Inpuf —— CME4-1 = |zolatzd AS - 485 Inledece Module
i Mlmﬂ CMB4-2 = Igplated RS - 202 Inlerlacs bModulke
[Pt 1-Lirivarsal Faut Ch8d-3 = [solated 4 - 20 md ¢ 0-20 ma Relransmissan Modals
Thormocoupie LK. T.E B ChB4-4 = |solated 1 - 5 /0 - BV Retransmissan Module
A S ML CM94-5 = [solatod O - 10V Actransmessson Module
BTO: PTI00 DN, PTI00 J28 CCO4-1 = R3-232 Intedface Cable [2M)
Cument 4 - S0ma (- S0mA GCHY-3 = Fn:'ﬂmmm'ﬂiﬂ For Gab
\nitage: 0- 1% 0-5Y,
1-6V, 0 -1 0%
Irput & « CT; 0« 50 Amp. A0
Cutert Trareforme: Related Products
Araog Input: 4 . 50mA,
0 -20mA o ShA1 DA = Srnar Mebwerk Adaptor fae Third Pary SoMware,
0.- 1%, D=5, corveris 355 channels o AS-I85 or RS-422 1o
1.+ ¥, O 10 A5-232 Metwork
"*"t_a"E“mm“ﬂEu ShA12A = Smart Network Adspior for Frogramming Por
& Spodal Order to AS:-232 ntmriace
Ouwput 1 BC-Sed = Conliguration sottware
ik hang

1; Ralay ratad 541 MAOVAC

2 Pulsed vokage o dive 550, BV i 30mA
X Isodaned 4 = 20l 1D - E0ms,

A; |spdated 1- 5% /' 0 - 5

5! laplated 0 -10%

& Triac oulpit 1A/ 2400, 520

G Putsedl Voltags o drva SER, 144 S0mA
O: Spcial croes

Outpart 2
% Mone

1: Form Aoseley 241 2400VALC

2 Pulsd wollags 10 drive SSA. 5 ¢ 30ma

3 Isplafed 4 - 20mA, F {-20md,

4 sclated | - 5¥ { 0-8Y

5 laclased - 10V

& Triag outped, 1A/ 240VAC, S50

¥ Isotabed 200 ¢ 25mé D0 Cutout Powar Sapply
B Isnlaned 120 ¢ 80ma DC Output Power Supply
#: leclated BY f B0mA OC Dulpt Powar Supply
i Pulsed Yoltans o dive S5R, 14V SlmA

#: Special ordar

flarm 1
¥ Mong
1; Form O meiey 247 240080
i Spacial oriee

Alarm 2
i Mone
T anﬂ.mmyzn..'zlwm
O Spocial ordoe

Communications
i Mane

1: A5 - 485 inleripce
& RS - 232 interiace
3 Realransmil 4 - 20emA 0 - 20
4; Fairamsmil 1-5% 1 0= 5%

& Bairansmif 0 - 504

& Special crder
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Auto-tune PID

Temperature
Controller:

FEATURES
 Easy-to-use
* Fuzzy modified PID heat & cool control
¢ Fast A-D sampling rate (5 times/s)
¢ Universal input (PT100, thermocouple)
with high accuracy 18-bit A-D
* Analog output (linear current or voltage) [_E':T I‘r ﬁ_
uses high accuracy 15-bit D-A !g.'lﬂl !-F‘T
* RS-485 RS-232 interface
* Programming port provided on board
 Support manual control & auto-tune function
* Wide variety of alarm mode selection
¢ Lockout protection control
e Bumpless transfer during failure mode
¢ Soft-start ramp and dwell timer
* Bright display stabilized with digital filter
* SEL function allows to rearrange user menu
e UL/CSA/CE approval
¢ High performance with low cost

KT
<

BTC-4100 BTC-7100 BTC-8100 BTC-9100

® 14 Temperature Controller
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Dverview

ast Sampling Rate

he sampling rate of the input A to D converter reaches 5
times/second. The fast sampling rate allows this series to con-
trol fast processes.

Fuzzy Control
The function of Fuzzy control is to adjust PID parameters from

BTC-9100 is a 1/16 DIN size panel mount controller. BTC-7100 is time to time in order to make manipulation output value more
a 72X72 DIN size panel mount controller. BTC-8100 is a 1/8 DIN flexible and adaptive to various processes. The results is to
size panel mount controller and BTC-4100 is a 1/4 DIN size panel enable a process to reach a predetermined set point in the
mount controller. These units are powered by 11-26 or 90-250 shortest time, with the minimum of overshoot and undershoot
VDC/VAC supply, incorporating a 2 amp. control relay output as during power-up or external load disturbance.
standard. The second output can be used as cooling control, or
an alarm. Both outputs can select triac, 5V logic output, linear Digital Communication
current or linear voltage to drive external device. There are six The units are equipped with RS-485 or RS-232 interface card
types of alarm plus a dwell timer can be configured for the third to provide digital communication. By using the twisted pair
output. The units are fully programmable for PT100 and thermo- wires there are at most 247 units can be connected together
couple types J, K, T, E, B, R, S, N, L with no need to modify the via RS-485 interface to a host computer.
unit. The input signal is digitized by using a 18-bit Ato D converter.
Its fast sampling rate allows the unit to control fast processes. Programming Port

A programming port is used to connect the unit to a pc for
Digital communications RS-485 or RS-232 ( for BTC-9100, BTC- quick configuration, also can be connected to an ATE system
08100, BTC-4100 ) are available as an additional option. These for automatic testing & calibration.
options allow the units to be integrated with supervisory control
system and software. Auto-tune

The auto-tune function allows the user to simplify initial setup
Aprogramming port is available for automatic configuration, cali- for a new system. A clever algorithm is provided to obtain an
bration and testing without the need to access the keys on front optimal set of control parameters for the process, and it can
panel. be applied either as the process is warming up ( cold start ) or

as the process has been in steady state ( warm start ).
By using proprietary Fuzzy modified PID technology, the control

loop will minimize the overshoot and undershoot in a shortest time. Lockout Protection

The following diagram is a comparison of results with and without According to actual security requirement, one of four lockout

Fuzzy technology. levels can be selected to prevent the unit from being changed
abnormally.

PID contro | with properly tuned ———
Bumpless Transfer

PID + F uzzy control Bumpless transfer allows the controller to continue to control
Temperature by using its previous value as the sensor breaks. Hence, the
A process can be well controlled temporarily as if the sensor is
Set normal.
point 1

Soft-start Ramp

The ramping function is performed during power up as well as
any time the set point is changed. It can be ramping up or
ramping down. The process value will reach the set point with
a predetermined constant rate.

Digital Filter

A first order low pass filter with a programmable time constant
is used to improve the stability of process value. This is par-
ticularly useful in certain application where the process value
is too unstable to be read.

Warm Up Load Disturbance

[

Time

High Accuracy

The series are manufactured with custom designed ASIC
(Application Specific Integrated Circuit ) technology which con-
tains a 18-bit A to D converter for high resolution measurement (
true 0.1°F resolution for thermocouple and PT100 ) and a 15-bit
D to A converter for linear current or voltage control output. The
ASIC technology provides improved operating performance, low
cost, enhanced reliability and higher density.

® 15 Temperature Controller
100 Series (BTC-4100, BTC-7100, BTC-8100, BTC-9100)

SEL Function

The units have the flexibility for user to select those param-
eters which are most significant to him and put these param-
eters in the front of display sequence. There are at most 8
parameters can be selected to allow the user to build his own
display sequence.



Specifications

Power
90-250 VAC, 47-63 Hz, 12VA, 5W maximum
11-26 VAC / VDC, 12VA, 5W maximum

Signal Input
Resolution : 18 bits
Sampling Rate : 5 times / second
Maximum Rating : -2 VDC minimum, 12 VDC maximum
( 1 minute for mA input)
Temperature Effect : +1.5 uV/°C for all inputs except
mA input
+3.0 uV/°C for mA input
Sensor Lead Resistance Effect :
T/C: 0.2uV/ohm
3-wire RTD: 2.6°C/ohm of resistance difference of two leads
2-wire RTD: 2.6°C/ohm of resistance sum of two leads
Burn-out Current : 200nA
Common Mode Rejection Ratio ( CMRR ): 120dB
Normal Mode Rejection Ratio ( NMRR ): 55dB
Sensor Break Detection :
Sensor open for TC, RTD and mV inputs,
Sensor short for RTD input,
below 1 mA for 4-20 mA input,
below 0.25V for 1 - 5V input,
unavailable for other inputs.
Sensor Break Responding Time :
Within 4 seconds for TC, RTD and mV inputs,
0.1 second for 4-20 mAand 1 - 5 V inputs.

Characteristics

Type Range Accuracy Input
@25°C Impedance
J -120°C-1000°C +2°C 2.2MQ
(-184°F-1832°F)
K -200°C-1370°C +2°C 2.2MQ
(-328°F-2498°F)
T -250°C-400°C +2°C 2.2MQ
(-418°F-752°F)
E -100°C-900°C +2°C 2.2MQ
(-148°F-1652°F)
B 0°C-1800°C +2°C 2.2MQ
(32°F-3272°F) (200°C-1800°C)
R 0°C-1767.8°C +2°C 2.2MQ
(32°F-3214°F)
S 0°C-1767.8°C +2°C 2.2MQ
(32°F-3214°F)
N -250°C-1300°C +2°C 2.2MQ
(-418°F-2372°F)
L -200°C-900°C +2°C 2.2MQ
(-328°F-1652°F)
PT100 -210°C-700°C +0.4°C 1.3KQ
(DIN) (-346°F-1292°F)
PT100 -200°C-600°C +0.4°C 1.3KQ
(JIS) (-328°F-1112°F)
mV -8mV - 70mV +0.05% 2.2MQ
mA -3mA - 27mA +0.05% 70.5Q
V -1.3V - 11.5V +0.05% 650KQ

Output 1/ Output 2
Relay Rating : 2A/240 VAC, life cycles 200,000 for
resistive load
Pulsed Voltage : Source Voltage 5V,
current limiting resistance 66€.
Linear Output Characteristics

Type Zero Span Load
Tolerance Tolerance Capacity
4-20 mA 3.6-4 mA 20-21 mA 500Qmax.
0-20 mA 0 mA 20-21 mA 500Q2max.
0-5V oV 5-525V 10 KQmin.
1-5V 0.9-1V 5-525V 10 KQmin.
0-10V oV 10-10.5V 10 KQmin.

Linear Output
Resolution : 15 bits
Output Regulation : 0.02 % for full load change
Output Settling Time : 0.1 sec. ( stable t0 99.9 % )
Isolation Breakdown Voltage : 1000 VAC
Temperature Effect : £0.01 % of SPAN/°C

Triac ( SSR ) Output
Rating : 1A/ 240 VAC
Inrush Current : 20A for 1 cycle
Min. Load Current : 50 mA rms
Max. Off-state Leakage : 3 mA rms
Max. On-state Voltage : 1.5V rms
Insulation Resistance : 1000 Mohms min. at 500 VDC
Dielectric Strength : 2500 VAC for 1 minute

Alarm
Alarm Relay : Form C, Max. rating 2A/240VAC,
life cycles 200,000 for resistive load.
Alarm Functions : Dwell timer,
Deviation High / Low Alarm,
Deviation Band High / Low Alarm,
Process High / Low Alarm,
Alarm Mode : Normal, Latching, Hold, Latching / Hold.
Dwell Timer : 0.1 - 4553.6 minutes

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 ~ 38.4 Kbits/sec
Data Bits : 7 or 8 bits
Parity Bit : None, Even or Odd
Stop Bit : 1 or 2 bits
Communication Buffer : 160 bytes

Analog Retransmission
Output Signal : 4-20mA, 0-20mA, 0-5V, 1-5V, 0-10V
Resolution : 15 bits
Accuracy : +0.05% of span +0.0025%/°C
Load Resistance : 0-500 ohm (for current output)
10K ohm minimum (for voltage output)
Output Regulation : 0.01% for full load change

User Interface
Dual 4-digit LED Displays :
BTC-4100
Upper 0.55" ( 14mm)
Lower 0.4" (10 mm)

Temperature Controller
100 Series (BTC-4100, BTC-7100, BTC-8100, BTC-9100)



BTC-8100, BTC-7100, BTC-9100

Upper 0.4" (10 mm)

Lower 0.31" (8 mm)
Keypad : 4 keys
Programming Port : For automatic setup, calibration

and testing
Communication Port : Connection to PC for
supervisory control

Control Mode
Output 1 : Reverse ( heating ) or direct ( cooling )
action
Output 2 : PID cooling control, cooling P band 50 ~
300% of PB, dead band -36.0~36.0% of PB
ON-OFF : 0.1 - 90.0 ( °F ) hysteresis control
(Pband=0)
P or PD : 0 - 100.0 % offset adjustment
PID : Fuzzy logic modified
Proportional band 0.1 ~ 900.0°F.
Integral time 0 - 1000 seconds
Derivative time 0 - 360.0 seconds
Cycle Time : 0.1 - 90.0 seconds
Manual Control : Heat (MV1) and Cool (MV2)
Auto-tuning : Cold start and warm start
Failure Mode : Auto-transfer to manual mode while
sensor break or A-D converter damage
Ramping Control : 0 - 900.0°F/minute or
0 - 900.0°F/hour ramp rate

Digital Filter
Function : First order
Time Constant : 0, 0.2, 0.5, 1, 2, 5, 10, 20, 30, 60
seconds programmable

Environmental & Physical
Operating Temperature : -10°C to 50°C
Storage Temperature : -40°C to 60°C
Humidity : 0 to 90 % RH ( non-condensing )
Altitude : 2000m maximum
Pollution : Degree 2
Insulation Resistance : 20 Mohms min. ( at 500 VDC))
Dielectric Strength : 2000 VAC, 50/60 Hz for 1 minute
Vibration Resistance : 10 - 55 Hz, 10 m/s? for 2 hours
Shock Resistance : 200 m/s2 (20 g)
Moldings : Flame retardant polycarbonate
Dimensions :
BTC-4100 ---96mm(W) X 96mm(H) X 65 mm(D),
53 mm depth behind panel
BTC-7100 ---72mm(W) X 72mm(H) X 78.2 mm(D),
65 mm depth behind panel
BTC-8100 ---48mm(W) X 96mm(H) X 80mm(D),
65 mm depth behind panel
BTC-9100 ---48mm(W) X 48mm(H) X 116mm(D),
105 mm depth behind panel
Mounting:
BTC-4100 ---panel mount, cutout 92 X 92
BTC-7100 ---panel mount, cutout 68 X 68
BTC-8100 ---panel mount, cutout 45 X 92
BTC-9100 ---panel mount, cutout 45 X 45
Weight : BTC-4100 --- 250 grams
BTC-7100 --- 200 grams
BTC-8100 --- 210 grams
BTC-9100 --- 150 grams

P
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Approval Standards
Safety : UL61010C-1
CSA C22.2 No. 24-93
EN61010-1 (IEC1010-1)
Protective Class :
IP65 front panel with additional option,
IP50 front panel without additional option,
all indoor use,
IP 20 housing and terminals with protective cover.

EMC: EN61326

Connection Diagrams

BTC-9100

RETRANSMISSION : RE+ RE-
RS-232 : TXD RXD CON

 RS485:7x1 TR o
1[N 13[14|15| L| 7 90-250VAC
1[50 | [13]14]15] _3947.63 o
AM | 2 i N |8 [T 12vA
3(C Crio|?
7| 10lJ”"
HTDEH iTc+ V+ NOLE-
B[] 5 | ore ma+ C}_” +
i ? TC-, \- NO Tl |0
- | P18 mA- T—1_'
BTC-7100
90-250VAC 7] gl Eow
47-63Hz @El - }_ 81+ OP1
12VA (2N {9~
3 RE+[10|TX1 s
hd —_ |Rs-485 OR
ALM i o RE- 1 TX2 | RETRANSMISSION
|5 PTA [12] RTD )
or2| T18{ ] ;%%LE}; D
ST R 14T e
— ' —TC V mA RTD

BTC-8100, BTC-4100

so-2s0mc ] 1 | L 11
47-63Hz o —
12VA Cf\E 2N 12
+ ?c_l\RE+TX1 TXDE

Pl _ 4 Nof Re-Tx2rxp|{4 ::}4§§r?s?\n|SS|ON

RS-232

. +ic_j\ com1_5
ekt 1
7le 7
ALM 8 [No pTa |18
9 [ne | pr5ma |19
10| Hhal20
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Ordering Code

BTC-9100 -
BTC-8100 -
BTC-7100 -
BTC-4100 -

Power Input
4:90 - 250 VAC, 50/60 HZ
5:11-26 VAC or VDC

9: Special Order

Signal Input

1: Standard Input
Thermocouple: J, K, T, E, B,

R,S,N, L

RTD: PT100 DIN, PT100 JIS

:0-60mV

0-1V

0-5V

1-5V

14 -20 mA

:0-20mA

:0-10V

: Special Order

©O®NDU AN

Output 1

0: None
1: Relay rated 2A/240VAC
2: Pulsed voltage to
drive SSR, 5V/30mA
. Isolated 4 - 20mA /0 - 20mA
:Isolated 1 -5V /0 -5V
: Isolated 0 - 10V
: Triac output, 1A/ 240VAC, SSR

o O~ W

C:Pulsed voltage to drive SSR, 14V/40mA

9: Special order

Standard model without option

Options

0: Panel mount IP50 standard

1: Panel mount IP65 water
resistant rubber installed

2: DIN Rail mount with IP50
(for BTC-9100 only)

3: DIN Rail mount with IP65
(for BTC-9100 only)

Communications

: None

: RS-485 interface

: RS-232 interface(not available for BTC-7100)
: Retransmit 4-20mA / 0-20mA

: Retransmit 1-5V / 0-5V

: Retransmit 0-10V

: Special order

© 0 WN=2O

Alarm

0: None

1: Form C relay 2A/240VAC
9: Special order

Output 2

0: None

1: From A relay 2A/240VAC

2: Pulsed voltage to
drive SSR, 5V/30mA

3: Isolated 4 - 20mA / 0 - 20mA

4: Isolated 1 -5V /0 -5V

5: Isolated 0 - 10V

6: Triac output, 1A/ 240VAC, SSR

7: Isolated 20V/25mA Transducer
Power Supply

8: Isolated 12V/40mA Transducer
Power Supply

9: Isolated 5V/80mA Transducer
Power Supply

C:Pulsed voltage to drive SSR, 14V/40mA

A: Special order

BTC-x100-4110000: power 90-250VAC, standard input thermocouple + PT100,
output 1 - relay, output 2 - none, alarm - none, communication - none, panel mount IP50 standard
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Accessories

OM94-6 = Isolated 1A/ 240VAC Triac Output Module ( SSR)

OM94-7 = 14V / 40mA SSR Drive Module

OM096-3 = Isolated 4 - 20 mA / 0 - 20 mA Analog Output Module

OM96-4 = Isolated 1 - 5V / 0 - 5V Analog Output Module

OMQ96-5 = Isolated 0 - 10V Analog Output Module

CM94-1 = Isolated RS-485 Interface Module for BTC-7100 /8100 /4100
CM94-2 = |solated RS-232 Interface Module for BTC-8100 /4100
CM94-3 = Isolated 4-20mA / 0-20mA Retrans Module for BTC-8100 /4100 /7100
CM94-4 = Isolated 1-5V / 0-5V Retrans Module for BTC-8100 /4100 /7100
CM94-5 = Isolated 0-10V Retrans Module for BTC-8100 /4100 /7100
CM97-1 = Isolated RS-485 Interface Module for BTC-9100

CM97-2 = Isolated RS-232 Interface Module for BTC-9100

CM97-3 = Isolated 4-20mA / 0-20mA Retrans Module for BTC-9100
CM97-4 = Isolated 1-5V / 0-5V Retrans Module for BTC-9100

CM97-5 = Isolated 0-10V Retrans Module for BTC-9100

DC94-1 = Isolated 20V / 25mA DC Output Power Supply

DC94-2 = Isolated 12V / 40mA DC Output Power Supply

DC94-3 = Isolated 5V / 80mA DC Output Power Supply

CC94-1 = RS-232 Interface Cable (2M )

CC91-1 = Programming Port Cable

RK91-1 = Rail Mount kit for BTC-9100

Related Products

SNA10A = Smart Network Adaptor for third party software,
which converts 255 channels of RS-485 or RS-422
to RS-232 Network.

SNA12A = Smart Network Adaptor for programming port to
RS-232 interface.

BC-Set = Configuration Software
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>
Auto-tune PID

Temperature
Controller

T

FEATURES
= Ensy-io-uss
= Fuzzy modified PID haat & coal contnol
» Fast A0 sampling rate {8 fimesis)
= Unkvarsal Input (PT100, tharmocoupla)
with high accurasy 18-bit A-O
= Analog oulpul (limesr currenl or valtsgs)
usos high aceursoy 15-bil D-4
= RS.485 AS-232 interiaca
= Programméng port provided on board
* Buppert manual conirol & auto-uns function
= Wide variety of alesm mode selection
* Lockout profection control
» Bumpless iransfer during failuse mode
* Sofi-slan ramp and dwall iimer
= Bright display stabilized with diglial filter
= Froal pans sedled to HEMA 4K & P85
[model G21)
* ULICEAJCE approval
+ High performance with low oost

c Cco1
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Manuel Alejandro
Óvalo


21 ks B 1732 DIM size panel mount contreder,CO1 ks 8 1116 DIN
size paned mount condrolier, Thesa unia afe powered by 11-26 or
B0-250 VOCAVAL supply, incorporaling & 2 amp. control relay out-
put &% &landapd. The sacond outpul can be usisd s coaling conbrol,
an alanm or dwall timer. Bosh outpots can saloct frac, BY logic
o, linsar cumant o linear voltage o drive exiemal devics,
There are sk types of alarm ples a owell imer can be configurad
for the sacond cutput. The units ane fully programmeizie for FT100
and thaesmocouple typee J, K. T, E, B, . 5, M, L with no nead o
iy the uril The input signal &= digilized by wsing & 1858 Ao
O corwarber, Ibs fas) sampling rate allcws the unit 1o conbrl ast
ROCERRAS.

Digited communications RS-485 or A5-232 { for G241 ) are avall-
abls as an adoitona cption, These ootions allow the units o ba
imegrated wih supanvisory coniod systam and so'haans.

B pragrammable pod s available for automatic confguration, cali.
bration and iesing withoe the nesd 0 acoess tha keys on fronl
paned.

Evy using propristary Fuzzy modigied PID iechnology, the contnot
loap will menimizs 1he oearshoo and undeshisol ina shariest ime.
The followeng diagram is a compansan of resulls with and without
Fuzzy technalogy,

FIC contro | with propery iuned —
PIQ + F uzzy condns|

Wamm Up Load Disiurbance

Time

High Accuracy

The series are manulactured with cusiom designed AS|C
[Agplicalion Spealfic Inlegrabed Circuil )} lechnalogy which son-
tairg a 18-bit A %o D comvertar for high resolubon measurament |
true 0. 1°F mesolugion for fharmocouple and PT100 ) and a 15-bit
O fo A corestar for linsar current of voltage coatral outpid, The
ASEC tachnalogy provides improved operating performancs, ow
coal, enhanced refabkby and higher dansily.

21

Fast Sampling Rate

fhe eEmpling rete of tha input A to O converter reeches 5
imes'second. The fest sampling rste allows this seres to con-
trof el processes.

Furzy Control

Tha function of Furzy condn is io adjust PD paramaters from
time o hme In crder to meke manipalstion output vakue mona
fexible snd adapive bo vamious processas. The n_a-aLli'B L3
enable a procass o reach & predatermined sat point in the
ahartast firs, with the minimum of svarshoal ard undarshool
during powar-up or axbarnal load disturbanca,

Bigital Communication

Tha unita ana equipped with AS-445 or RS-F32 intarface card
to provide digital communication. By using the twisied peir
wires e ane o most 247 wnils can be conneched ogethar
viag RE-4B5 inlerlaos ho a host oompuder.

Programming Port

A programming port (5 used 1o cormect the unlt tooa po for
oulck configuration, sleo can be connecied to an ATE system
for sutamalic tesling & calibration.

Auto-tune

Thar autn-Suna functicon allews (b usar o Smplify inhiE setug
{or-a new system. & clever algonithm = provided {o obéain an
optimal sai of control parematars for the procese, and it can
e appliad eithar ag the procass is warming wp | cold siet ) or
85 the procees has been in sieady stabe { warm star ).

Lockout Protection

Apcording o aciual secority requiement, onsg of four inciot
lavels can be selechad to pravent the unil from baing changed
abromally,

Bumpless Trans{er

Bumpless Imnader allows the controller ta conlinue o contml
by using i praviows valua ag the sensor breaks Hanoe, the
process can be well controlled semporarfly as i the sansor ks
rapmal

Soft-starl Ramp

Thea rsmging funclion is perfarmed during powar s as wel a5
any tima tha sut painl 15 changed. H can be rampkng up of
ramping down. The process value wil reach the sed point with
& pradatarmined constank rete

Digital Filbar

A Frst oocler kow pass fer with & programemsabla tirme constam
is used o improve the siabikty of process valus, This 5 par-
ticularly ugaful in cerain applicetion whane tha process vales
= b0 unsishle o be read.
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Specifications

Power
B-250 WAL, 47-63 Hz, 1008, 5W meximum
11 -28 WVAC VDG, TOVA, SW maxrmuam

Signal Input
Fesalution & 18 bis
Bampling Rate 1 5 Ermes / second
Maximum Rating - <2 YOO minimueem, 12 W0E maximem
{1 minute for mé inplt §
Temperatere EMect @ +1.5 Uy “C for &l Inpuis excent
A inpud
A8, 0 W 0 far b input
Sonsor Lead Resistance Effect :
T 02UV Aonm
Gowire ATDE 2.6 “Clohm of resisiance diferercse of bea leads
2oy RTD: 2.6 “Clohm of resistance sum of o s
Burn-out Current : 200nA
Comman Mode Rejection Retio | CMRR 1 12048
Mormal Mede Rejection Ratio [ NMRR |: 5548
Sensor Braak Detaction ;
Sangzor opan for TC, RTD and mV inputs,
Sensar ghort tor BTD input,
below 1 mof tor £-20 mol inpud,
bedowy 0, 28Y for 1 - 6 Winpud,
unavalable for othar inputs,
Sensor Break Responding Time -
Wilkin 4 seconds foe TE, RTD and m\ inputs,
0.1 sacand for 4-20 mé and 1 - 3V inpuss,

Characteristics
Type Range Accuracy Input
7ML Imoedance
4 -120°C-1000°0 +20 2.2M0
{-AB4°F-1BITF)
K 2003705 240 2.2M0L
{-32 240897
T -PEOCC-4007G 1270 2260
[-418°F. T2°F |
E 100 G500 G 120 i
(- 148 F-1B52F)
k] 0~C-1B20~C 1290 2.2M01
(AIF-A2T2°F) (005 1R00°C )
R C-1T67.8°C +24C 22601
|:3.E‘°F-»3-E‘_I-ﬂ"F]
= 0PC-17E7.8°C g 2.2M01
(32 F-3214°F)
M 25001 3004 &G 22001
(-4 8°F-27FY
L =200 C0005C +F0 2.2M11
(-3 F-1652F)
FT100 P Ll et 11 H 475G 13K
(D) (-346°F-1282°F) _
PTG =P =G 440 1.3RE
{JI15) (-32B*F-1112°F)
' -Bami'F - TOmY HILO5% 2280
(il =3, - 2T A H1.05% TOLED
W =15 = 1.5V H0.05% BS0KL
22

Output 1/ Qutput 2
Relay Rating : 280240 VAL, Iife cycies 200,000 for
resistive losd
Pulsed Voltage : Source Valags 5V,
currant imiting resistance GG,
Linear Ouipui Characisristics
Type Zaro Span Load
Tolwance  Tolsance  Capacily
42 mA 364 mA, 2021 mA SOOEbmE
=20 mA 1 mé 20-21 s SO0
05 oW 525 Y 10 K,
1AW L SR BB 25V i Wi,
p-10 W o 10105 10 Kikman,
Linear Output

Reaalution @ 15 b

Cwtput Regulation ; 002 % for full load change
Crrtput Sattltng Time - 0.1 sec. [ stanle o 88,9 % )
lsatation Breshdown Yallage : 1000 WaAGC
Tarmperalune Effect © 20001 % ol SPAN { =0

Triac { 55R ) Dutput
Rating : 14/ 240 VAC
Inrush Curnent @ 205 for 1 epele
Min. Load Curment : 50 mA rms
Max, Off-state Leakage | 3 mA rms
Max. Cre-alabe Vollage : 1.5V rms
Inzulation Registanca © 1000 Malwms min. at 500 VDG
Diglectric Strength : 2500 VAL for 1 minube

Alarm | Quiput 2 )
Alarm Relay : Fomm A, Mex. rating 20340080,
life cychas 200,000 for resistive Ipad,
Alarm Funciions @ Dwell timar,
Diervigtion High o Low Alarm,
Deviation Band High f Low Alarm,
Process High ! Low dlamm,
Alarm Mode : Mommal, Latching, Hold, Ledching { Hold
Drweall Timer = 0.1-4553.5 mnulas

Data Communication
Interface : RS-232 { 1 unit L RS-485 ( up to 247 ualts )
Protocal : Modbus Pratocs! RTU moda
Addrpss : 1- 247
Baud Fate 2.4 - 3584 Khitslzac
Data Bits : 7 or B bels
Parity Bit : Mone, Evanor Odd
Stop Bit; 1 or 2 Gils
Communécation Buffer @ 160 bytas

Analog Retransmission
Duwrtpart Signal | 4-20mmd, B-20mA, O=-5V, 3-5%, 0-100
Resolution : 15 bits
Bccuracy : H0L05% of span H0025%M0
Load Resistancs : 0-500 ahm (for cument oulpul)
0K afrm mirimum (for sollage cutput)
Cutput Reguiation ; 0.01% for full ipad chenge

User Interface
Bingle 4-digit LED Displays : 10 men {G21, 001 )

Temperature Controller
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Connection Diagrams

Keypad : 3 keya | C21 ), 4 keya { CO1 )
Programming Porl : For aubormalic selup, calibsalion oy
and 1Bsting
Communicetion Part : Connection i FC far oRg [ 1]
suparvisary sontrol é]—esa% %{ & %‘; 5
Control Mode SEGL  mnmTC  SATRG
Qutput 1 Revanss { heating | or direct | cooling ) action o5 by I
Oudput 2 : FID cooling conkrgd, coaling P band 50 ~ 300% Fh' FTE FIE
of PB, desad band -36.0 = 36.0% of PB
OM-OFF ; 0.1 - 9010 [ 'F | hysterask contral
(P band =0}
Por PD ;0 - 10,0 % offsed adjustment
PID : Fuzzy ingic modified
Proporional band 0.1 < 800.0°F.
Intagrad tira (- 1000 seconds
Derivalive lime 0 - 360.0 seconds
Cycha Time : 0.1 - 8000 seconds
Manual Contred @ Heat (M1 and Coal {Muz2)
Aurto-tuning - Cold slar and warm slard
Fallure Made : Auto-transter to manual modse while
sensor break or A-D converer damegs co
Ramping Gontrgl ;0 - 200.0°F minule o
0 = 900.0°F/hiour ramg rabe

ERE-SETAD
P
_T 1ewa

Digital Filter
Function : Firs! ardsr
Time Constant : 0. 0.2, 0.5, 1. 2,5 10, 20, 3, G0
ESCONdS programanahie

ﬁl.'.ﬂl'“-im|

. 101 [B] 2

Environmantal & Physical
Operating Temperature : -10°C o 5040
Storage Temperature ; -40°C o §0°0
Humidity : 0 to 90 % RH | non-condansing )
Altitude 1 Z000mM mamum
Pollution : Degrae 2
Insulation Resistance : 20 Mahms min. [ at GO0 WDE |
Dilelactric Strangth @ 2000 WAL, S0080 Hz for 1 minute
Vibration Resistance ; 10 - 65 Hz, 10 mis® far 2 hours
Shock Reslstancs : 200 m/s* {20 9§
Moldings : Flame relandant piycabonass
Climensions ;
CEY — SOrmerd VW) 2 26 5mmiH) X 110.5mmi{[}),
9E,0 mm doegth behind pangl
CBY — 48emend W) X 48mmiH) X S4mmiD),
86 mrm depl behind panel
Mounting: C21 — pang mount, cutoul 22 X 48 ([ mm )
CBY — panel maount, cLiout 45 X 45 { mm )
Waight : G — 120 grams
Ci — 140 grams

Approval Standards
Salety : LLE1H oG-
CBA G222 Mo, 24-83
ENE100-1 | I[ECT090-1 |
Proteative Class :
MEMA 43 { IPES § front paned for G21,
IP3E frond parsd far CB1, all indoos e,
IP 20 hoeesing and terrminals
EMC: EME132E
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Ordering Code

cH-[0 O
co1 -

Power [nput

4: 90 - F50 VAT 5080 HZ
B 11 - 26 VAL arVDC

o Special Ordar

Bignal Inpust ————————

1: Stendand Inpud
Themooguple: J, K, T, E, B,

RS8N L

RTD: PTH0) DN, PTI00 IS

2.0 -60my

F0=1Y¥

A 0-8Y

i

fii 4 - 20 mA

T 0 - 20 mb

B - s

0 Special Grder

Chutput 1
10 Mong
1: Refay roded 20/240VAD
2 Pulsad voltage to
drive 33R, BVIElma
& isolsted 4 - 20mA SO - 20mA
4! Isoleted 1 -5V 0 -5V
5 isolsted O - 10Y
B Trisc aulput
180 F0vAG 55R
G Pulsed vollage 1o drive S5R, 149W40ms
i Specisl ordar

Standard model without option

Display Color
O Fad ooldor
1; Giregn color

Comrmunication (for C21 anly)

0: Nong

1; RS-485 interfaca {for C21)

2; A5-282 interface (ior C21}

%; Fietransemil 4-20ma ! 0-20ma (for C21)
4; Refmnsmi 1-8Y 7 -84 (for C21)

5. Retransmit 01004 (lor G21)

8. Special onder

Chstput 2
O Bona:
1: Form A relay 2A02400AT
2 Pulzad veltage o
driva 55F, 5V 7 30ma
3: lsclsdad 4 - 20ma, | 0 - 20m8,
4: Isoladed 1 =54 [0 - 5Y
5: laoleted O - 10V
B: Tring output, 147 240VAL, 55R
T lscleted 200 25ma transducar power suppldy
B: Isolaied 120 40mA ransducer power supply
B lsolated SWEGMA transducer power sapply
A R5-485 interface {for G291}
G- Fulzed voftage 1o drive S5R, 14v/40mAa
0: Ralrarsmit 4-20md ¢ 0=-20rma, (Tor C8T)
E: Refransmit 1-8Y / 05V (for G31)
F: Ratansmit O-10% {for GH1)
B: Specisl order

Cxl - 411000: power 80-280VALC, standard input thermocouple + PT100,
cutpul 1 - relay, output 2 - none, commumication - nondg, rod display
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Accessories

DAMGE-6 = Isolatad 1A § 2800AC Triae Oulput Madule [ S5/ )
OA824-T = 14Y | 4DimA 35R Drive Moduls

O4096-3 = fsoiabed 4 - 20 /a0 - 20 ma Analog Oulpot Module
&G = Isolabad 1 - 5 {0 - 5% Analog Oulput Module
CAME-E = Isoiatad O - 10V Anslag Output Madula

CMS4-1 = isotabed RS5-485 Inferiaos Module b 521

CMB4-2 = [ssfated AS-232 Imerdscs Madule foe 521

CMBa-3 = |zniated 4-20ma ( D-20mA Retrans Module for S21
CMB4-4 = isplabted 1-5V 7 0-5% Retrans Module for 21
0445 = Isolatad 0 - 10% Refrars Module for C21

CHMEE-1 = Isplated R3-385 Interface Module for 0821

DCO4-1 = Izelabed 200 [/ 26mA DC Outpul Power Sugply
DCB4-2 = lsalaten 12V 40mA DO Outpul Power Supply
DCH4-3 = Isclated 5V B0mA DL Culput Powar Supply
CCOd-1 = RE-332 intedace Cable | 0 )

CCat-1 = Programming port for G21

LC91-2 = Programming pord tor C81

Relaltaa Progduels

SMA10A = Smart nabwark adeptor ior Brainchild software Shee Aagpestiee Sadln
or third party solbarea, which cowests 256 channals of RS-485 or
FeS-422 to AE-232 network

SMA124 = Srmart nabwork adaptar for programmng pod 1o BS-232 imerfaca

BC-50 = Conliguralion safwate

Tlase Aoguaitinn Spspaia software = PO software for gata logging

PC-E = RS-Z32085 to Etharmal convarar

PC-W = RS-ZI2MZN48E « 2 + Ethemet x 1 converted to Ethemet wineless
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1/16 DIN Microprocessor Based PID Controller BTC-9090

FEATURES

* Full 4 digit display.

* Autotune PID.

* Input user selectable.

* 90-240 VAC supply.

* Ramp rate function.

* Timer function.

» SEL function.

* Optional 4-20 mA input.

* 4-20 mA control output version.
* Three level software access.
« Safety: UL, CSA

* EMC, LVD: CE

KEYPAD OPERATION

The BTC-9090 is a new generation miniature controller
using the latest SMD technology. Assembly is fully
automatic and the units are checked and configured by
computer. Software has been refined over several years
and offers a very logical menu structure and high noise
immunity. Using an unique command called SEL, the user
has some flexibility in which parameters are accessible in
level 2 of the menu. This is of great value for users as it is
easy to limit access to suit the application specifically.

With 4 digit resolution and fully programmable decimal
point, the 9090 can be configured for linear voltage and
current inputs and with the addition of a single module,
with 4-20mA

control output. This is one of the most versatile units
available.

Manual control of the output is possible and Offset and
Shift functions allow process values to be readily corrected
for instinct offsets and in-site calibrations.

TOUCHKEYS FUNCTION DESCRIPTION
Advance the index display to the desired position.
Scroll Key indexes advanced continuously and cyclically by
pressing this keypad.
o~ Up Key Increased the parameter.
~ Down Key Decreased the parameter.
Resets the controller to its normal status.
Return Key Also stops auto-tuning, output percentage
monitoring and manual mode operation.
Press Seroll Allows more parameters to be inspected or
longer than 6 secs. Long Scro changed.
Press
longer than 6 secs. Auto-tuning Executes auto-tuning function.
Press and Output Percentage Allows the set point display to indicate the
Monitoring control output value.
Press and
Manual Mode Allows the controller to enter the manual
longer than 6 secs. Execution mode.
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BTC-9090

RANGE AND ACCURACY OF INPUTS

IN Sensor Input Type Range (°F) Accuracy (°F) Range (°C) Accuracy
0 J Iron-Constantan -58 to 1830°F +3.6°F -50 to 999°C +2°C
1 K Chromel-Alumel -58 to 2500°F +3.6°F -50 to 1370°C +2°C
2 T Copper-Constantan -454 to 752°F +3.6°F -270 to 400°C +2°C
3 E Chromel-Constantan -58 to 1382°F +3.6°F -50 to 750°C *2°C
4 B Pt30%RH/Pt6%RH 572 to 3272°F +5.4°F 300 to 1800°C +3°C
5 R Pt13%RH/Pt 32 to 3182°F +3.6°F 0to 1750°C +2°C
6 S Pt10%RH/Pt 32 to 3182°F +3.6°F 0to 1750°C +2°C
7 N Nicrosil-Nisil -58 to 2372°F +3.6°F -50 to 1300°C +2°C
8 RTD PT100 ohms (DIN) -328 to 752°F +0.72°F -200 to 450°C +0.4°C
9 RTD Pt100 ohms (JIS) -328 to 752°F +0.72°F -200 to 450°C +0.4°C
10 Linear -10mV to 60mV -1999 to 9999 +0.05% -1999 to 9999 +0.05%
SPECIFICATIONS DIMENSIONS

INPUT
Thermocouple (T/C):
RTD:

type J, K, T,E, B, R, S, N.
PT100 ohm RTD (DIN 43760/BS1904 or JIS)

H 48mm (1.89")

W 48mm (1.89")

D 94mm (3.7")

Depth behind panel 86mm (3.4")

Linear: -10 to 60mV, configurable input attenuation.
Range: User configurable, refer to Table above. Panel cutout 45 X 45mm (1.77" x 11.77")
Accuracy: Refer to Table above

Cold Junction Compensation: 0.1°C / °C ambient typical.

Sensor Break Protection:
External Resistance:

Sam.
Normal Mode Rejection: 60dB Aalarm
Common Mode Rejection: 120dB W

Sample Rate:

CONTROL
Proportion Band.
Reset (Integral):
Rate (Derivative):

Protection mode configurable.
100 ohms max.

3 times / second

0-100% of SPAN
0-3600 seconds
0-1000 seconds

CONNECTION DIAGRAM

BTC-pren

Alprm

ORDERING INFORMATION

Ramp Rate: 0-2000°C / Hour (0-3600°F / Hour)
Dwell 0-3600 minutes MedelNo. D ODOOOOODO
Anti-Reset Windup: Inhibit integral action outside P band L@@ 60 E)

) ) o (1) Power Input
ON-OFF: With adjustable hysterisis (0-20% of SPAN) 4 | 90-240VAC
Cycle Time: 0-120 seconds 5 20-32VAC-VDC
Control Action: Direct (for cooling) and reverse (for heating) 9 - Other

(2) Signal Input
1| 0-8V [3]PT100DIN |[5] TC [[7] o-20mA |

INDICATION 8| o-10v

Process Display:

0.4" red LED, 4 digits

(3) Range Code

. . . 1 fi I

Setpoint Display: 0.3" green LED, 4 digits 9 g?r:lelrgurab €
Status Indicator: Control-green LED, Alarm-red LED (4) Control Mode

3 [ PID/ ON-OFF Control
POWER (5)OOutp’\l|1;:eOpt|on
Rating: 90-240VAC 1 | Relay rated 3A/ 240VAC resistive

50/60Hz 2 SSR Drive rated 20mA / 24V

Consumption: Less than 5VA 3 | 4~20mA linear, max load 500 ohms (Module OM93-1)

4 | 0~20mA, linear, max. load 500 ohms (Module OM93 -2)

5 0-10V linear, min. impedance 500K ohms (Module OM93-3)
ENVIRONMENTAL & PHYSICAL 9 Other
Operating Temperature: -10 to 50°C (6) Output 2 Option
Humidity: 0 to 90% RH (non-condensing) (7)0Alir2°8§tion |
Insulation: 20M ohms min. (500VDC) 0 | None
Breakdown: AC2000V, 50/60Hz, 1 minute 1 Relay rated 2A / 240VAC resistive
Vibration: 10-55Hz, amplitude 1mm 200 m/ 9 Other. -

(8) Communication

Shock: s2 (20g) [0 [ None
Weight: 170 grams
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Temperature / Process Controllers & Programmers

PID with Time / Temperature Profiling Controllers

Features

Total 9 profiles, a profile with 16,32 or 64 segments at most

Each segment to be configured as a ramp or dwell (soak)

After event process goes to run, hold, abort, manual, failure transfer,
off mode, next segment or select the second PID values

High accuracy of 18-bit A to D input, and 15-bit D to A output

The fast sample rate of 200 msec

Fuzzy control to reach set point at the least overshooting & less time

Up to three relays are configurable for event output

Analog retransmission of process value & set point value

Optional RS-485 or 232 communications

Programmable port for easy configuration or calibration

Lockout protection for security requirement

Bumpless transfer of safely control while sensor breaks

Digital filter to improve the stability of process value

SEL function for easy operation
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Overview

The Fuzzy Logic plus PID microprocessor-based profiling controller series, incorporate
two bright, easy to read 4-digit LED displays, indicating process value and set point
value.The Fuzzy Logic technology enables a process to reach a predetermined set point
in the shortest time, with the minimum of overshoot during power-up or external load
disturbance.

P91 is a 1/16 DIN size panel mount profiling controller. It can also be used for rail mount
by adding a rail mount kit. P41 is a 1/4 DIN size panel mount profiling controller. These
units are powered by 11-26 or 90-250 VDC/VAC supply, incorporating a 2 amp. control
relay output as standard. The second output can be used as cooling control, an event
output or an alarm. Both outputs can select triac, logic output, linear current or linear
voltage to drive external device. The units are fully programmable for PT100 and
thermocouple types J,K, T,E,B,R,S,N, L, C, P with no need to modify the unit.The input
signal is digitized by using a 18-bit A to D converter. Its fast sampling rate allows the
unit to control fast processes.

There are more functions than the heating and cooling control could be configured for
the controller outputs, these include: up tp three alarm outputs, up to three event
outputs and up to two analog retransmission outputs.

Digital communications RS-485 or RS-232 are available as an additional option. These
options allow the units to be integrated with supervisory control system and software.

A programming port is available for automatic configuration, calibration and testing
without the need to access the keys on front panel.

By using proprietary Fuzzy modified PID technology, the control loop will minimize the
overshoot and undershoot in a shortest time. The following diagram is a comparison of
results with and without Fuzzy technology.

PID control with properly tuned
PID + Fuzzy control

Temperature
A

Set

point -
Figure 1.1
Fuzzy Control
Advantage

Warm Up Load Disturbance

Time

The series can be configured as a single set point controller (static mode) or a ramp and
dwell profiling controller (profile mode). The profile mode feature allows the user to
program up to 9 profiles of up to 64 free-format (ramp, dwell, jump or end) segments
each.The total segments available for the product is 288 segments

The profiling controllers contain the following features:

Flexible Configuration of Program

There are up to 64 segments can be defined for a profile. Each segment can be
configured as a ramp or a dwell (soak) segment or defining a repeat number of cycles at
arbitray location within the profile and finally terminated by an end segment. The user
can edit a currently running profile.

Maximum Capacity of Program

There are at most 9 profiles can be defined and 288 segments totally available for all
profiles. The profiles are divided into three kinds of length.. The short length profile
contains 16 segments, the medium length profile contains 32 segments while the long
length profile contains 64 segments at most.

Event Input

The event input feature allows the user to select one of eight functions:

enter profile run mode, enter profile hold mode, abort profile mode, enter manual
mode, perform failure transfer, enter off mode, advance to the next segment and select
second set of PID values.
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Programmable Event Outputs
Up to three relays are configurable for event outputs and the state of each output can
be defined for each segment and end of profile.

Analog Retransmission

The output 4 and output 5 (P41 only) of the products can be equipped with anolog
output module.The output can be configured for transmitting the process value as well
as set point value.

High Accuracy

The series are manufactured with custom designed ASIC(Application Specific Integrated
Circuit ) technology which contains a 18-bit A to D converter for high resolution
measurement ( true 0.1°F resolution for thermocouple and PT100 ) and a 15-bit D to A
converter for linear current or voltage control output. The ASIC technology provides
improved operating performance, low cost, enhanced reliability and higher density.

Fast Sampling Rate
The sampling rate of the input A to D converter reaches 5 times/second. The fast
sampling rate allows this series to control fast processes.

Fuzzy Control

The function of Fuzzy control is to adjust PID parameters from time to time in order to
make manipulation output value more flexible and adaptive to various processes. The
results is to enable a process to reach a predetermined set point in the shortest time,
with the minimum of overshoot and undershoot during power-up or external load
disturbance.

Digital Communication

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

Programming Port

A programming port is used to connect the unit to a hand-held programmer or a PC for
quick configuration, also can be connected to an ATE system for automatic testing &
calibration.

Auto-tune

The auto-tune function allows the user to simplify initial setup for a new system. A
clever algorithm is provided to obtain an optimal set of control parameters for the
process, and it can be applied either as the process is warming up ( cold start ) or as the
process has been in steady state (warm start ).

Lockout Protection
According to actual security requirement, a password is provided to prevent the unit
from being changed abnormally.

Bumpless Transfer

Bumpless transfer allows the controller to continue to control by
using its previous value as the sensor breaks. Hence, the process
can be well controlled temporarily as if the sensor is normal.

Digital Filter

A first order low pass filter with a programmable time constant is used to improve the
stability of process value. This is particularly useful in certain application where the
process value is too unstable to be read.

SEL Function

The units have the flexibility for user to select those parameters which are most
significant to him and put these parameters in the home page. There are at most 8
parameters can be selected to allow the user to build his own display sequence.

Temperature Profiling Controller
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Connection Diagrams
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Use copper conductors (except on T/C input ) Rear Terminal

Connection
for P91
Mounting Dimensions
©o
N
3 I:I Panel Cutout
3 P41
- | 92 mm |
1
I T |
53 mm
45 mm ,/~ Panel
J
@ Panel P91
gl Cutout Panel Mount
104.8mm |
11.5mm  — 1
75mm 11—
“D: 62.0mm
48.0mm
% P91
“[ Rear Mount
11.5mm  —j i ——
104.8mm —
I 6.5mm
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— _\
3 —
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Rear — ¢ — < Front
Terminal _€ Panel
E .
I Figure 1.2
= Programming Port
=€ Overview
K
[
= -

Access Hole

A special connector can be used to touch the programming port
which is connected to a PC for automatic configuration, also can be
connected to an ATE system for automatic calibration and testing.

The programming port is used for off-line automatic setup and testing
procedures only. Don't attempt to make any connection to these pins
when the unit is used for a normal control purpose.

Power
90 ~ 250 VAC, 47 63 Hz, 12VA, 5W maximum
11 ~26 VAC/VDC, 12VA, 5W maximum

Input
Resolution : 18 bits
Sampling Rate : 5 times / second
-2VDC minimum, 12 VDC maximum
(1 minute for mA input )
A1.5uV/ °C for all inputs except mA input
A3.0uV/ °C for mA input
Sensor Lead Resistance Effect :
T/C:0.2uV/ohm
3-wire RTD: 2.6 “C/ohm of resistance difference
of two leads
2-wire RTD: 2.6 ‘C/ohm of resistance sum of two leads
Burn-out Current: 200 nA
Common Mode Rejection Ratio (CMRR ): 120dB
Normali Mode Rejection Ratio (NMRR ): 55dB
Sensor Break Detection :
Sensor open for TC,RTD and mV inputs,
Sensor short for RTD input
below 1 mA for 4-20 mA input,
below 0.25V for 1 -5V input,
unavailable for other inputs.

Maximum Rating :

Temperature Effect :

Sensor Break Responding Time :
Within 4 seconds for TC, RTD and mV inputs,
0.1 second for 4-20 mA and 1 -5V inputs.

Temperature Profiling Controller
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Characteristics:

Accuracy Input
@25°C

-120°C~1000°C (-184°F ~1832°F) £2°C 22MQ

K -200°C~1370°C (-328°F ~2498°F) £2°C 22MQ

T -250°C~400°C (-418°F ~752°F) +2°C 22MQ

E -100°C~900°C (-148°F~1652°F) £2°C 22MQ

B 0°C~1800°C (32°F~3272°F) +2°C(200°C~1800°C) 22MQ

R 0°C~1767.8°C (32°F~3214°F) £2°C 22MQ

S 0°C~1767.8°C (32°F~3214°F) £2°C 22MQ

N -250°C~ 1300°C (-418°F~2372°F) £2°C 22MQ

L -200°C~900°C (-328°F~ 1652°F) +£2°C 22MQ

C 0°C~2315°C (32°F~4199°F) EE24C 22MQ

P 0°C~1395°C (32°F~ 2543°F) +2°C 22MQ

mﬁ‘; -210°C~700°C (-346°F ~ 1292°F) +£0.4°C 1.3MQ

'?TJ:SO? 200°C~ 600°C (:328°F ~ 1112°F) +0.4°C 13MQ

mv -8mV~70mV +0.05 % 22MQ
mA -3mA~27mA +0.05 % 70.5 MQ

v -1.3V~11.5V +0.05 % 650 KQ

Output 1/ Output 2
Relay Rating : 2A/240 VAC, life cycles 200,000 for resistive load
Pulsed Voltage : Source Voltage 5V, current limiting resistance 66Q
Linear Output Characteristics:

Zero Tolerance

Span Tolerance

Span Tolerance

4~20 mA 3.6~4 mA 20~21mA 500Q max.
0~20 mA 0mA 20~21 mA 500Q max.
0~5V oV 5~5.25V 10 KQ min.
1~5V 0.9~1V 5~525V 10 KQ min.
0~10V ov 10~10.5V 10 KQ min.

Linear Output
Resolution : 15 bits
Output Regulation : 0.02 % for full load change
Output Settling Time : 0.1 sec. ( stable t0 99.9 % )
Jsolation Breakdown Voltage : 1000 VAC
Temperature Effect : £0.01 % of SPAN /°C

Triac ( SSR) Output
Rating : 1A/ 240 VAC
Inrush Current : 20A for 1 cycle
Min.Load Current : 50 mA rms
Max. Off-state Leakage : 3 mA rms
Max. On-state Voltage : 1.5V rms
Insulation Resistance : 1000 Mohms min.at 500 VDC
Dielectric Strength : 2500 VAC for 1 minute

DC Voltage Supply Characteristics ( Installed at Output 2)

Tolerance | Max. Output Current e Isolatlion
Voltage Barrier
20V +1V 25 mA 0.2Vp-p 500 VAC
12V +0.6V 40 mA 0.1Vp-p 500 VAC
5V +0.25V 80 mA 0.05Vp-p 500 VAC
Alarm

Alarm Relay : Form C Rating
2A/240VAC, life cycles 200,000 for resistive load.
Alarm Functions : Dwell timer, Deviation High / Low Alarm,
Deviation Band High / Low Alarm,
PV High / Low Alarm,
Normal, Latching, Hold, Latching / Hold.
0.1-4553.6 minutes

Alarm Mode :
Dwell Timer :

Data Communication
Interface : RS-232 (1 unit), RS-485 (up to 247 units)
Protocol: Modbus Protocol RTU mode
Address: 1-247
Baud Rate : 2.4~38.4 Kbits/sec
Parity Bit: None, Even or Odd
Stop Bit: 1 or 2 bits

Communication Buffer: 64 bytes

Analog Retransmission
Output Signal: 4-20 mA, 0-20 mA, 0-5V, 1-5V, 0-10V

Resolution : 15 bits

Accuracy : +0.05 % of span +0.0025 %/°C

Load Resistance : 0 -500 ohms (for current output)

10 K ohms minimum (for voltage output)

Output Regulation : 0.01 % for full load change

Output Settling Time : 0.1 sec. (stable to 99.9 %)

Jsolation Breakdown Voltage : 1000 VAC min.

Integral Linearity Error : +£0.005 % of span

Temperature Effect : £0.0025 % of span/°C

Saturation Low : 0 mA (or V)

Saturation High : 22.2 mA (or 5.55V,11.1V min.)

Linear Output Range : 0-22.2mA(0-20mA or 4-20mA)
0-5.55V (0-5V, 1-5V)
0-11.1V(0-10V)

User Interface
Dual 4-digit LED Displays
Keypad : 4 keys
Programming Port : For automatic setup, calibration and testing
Communication Port : RS-232 and RS-485

Control Mode
Output 1: Reverse (heating) or direct (cooling) action
Output 2 : PID cooling control, cooling P band 50~300%
of PB, dead band -36.0 ~ 36.0 % of PB

ON-OFF : 0.1 -90.0 (°F) hysteresis control (P band = 0)
PorPD: 0-100.0 % offset adjustment
PID : Fuzzy logic modified

Proportional band 0.1~900.0 °F.Integral time 0-1000 seconds

Derivative time 0-360.0 seconds
Cycle Time : 0.1-90.0 seconds
Manual Control : Heat (MV1) and Cool (MV2)
Auto-tuning : Cold start and warm start
Failure Mode : Auto-transfer to manual mode while

sensor break or A-D converter damage

Ramping Control : 0-900.0 °F/minute or 0-900.0 °F /hour ramp rate

Digital Filter
Function : First order

Time Constant: 0,0.2,0.5,1,2,5,10, 20, 30, 60 seconds programmable

Profiler
Number of profiles : 9
Number of Segment per profile
Profile 1,2,3,4: 16
Profile 5,6,7: 32
Profile 8,9: 64
Event Outputs:3

Environmental & Physical
Operating Temperature : -10°C to 50°C
Storage Temperature : -40°C to 60°C
Humidity : 0to 90 % RH ( non-condensing )
Altitude: 2000m maximum
Pollution: Degree 2
Insulation Resistance : 20 Mohms min. (at 500 VDC)
Dielectric Strength : 2000 VAC, 50/60 Hz for 1 minute
Vibration Resistance : 10 - 55 Hz, 10 m/s* for 2 hours
Shock Resistance : 200 m/s* (20 g)
Moldings : Flame retardant polycarbonate
Dimensions : P41 - 96mm(W) X 96mm(H) X 65mm(D),
53 mm depth behind panel
P91 - 48mm(W) X 48mm(H) X 116mm(D),
105 mm depth behind panel
P41 - 250 grams
P91 - 150 grams
Approval Standards
Safety: UL61010C-1
CSA C22.2 No.24-93
EN61010-1 (IEC1010-1)

Weight :

Protective Class :
IP65 for panel with additional option
IP50 for panel without additional option
IP20 for terminals and housing with protective cover.
All'indoor use.

EMC: EN61326
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Power InputJ

4:90 - 250 VAC, 47-63 Hz
5:11-26 VAC or VDC,
SELV, Limited Energy

Signal Input ——

1: Standard Input
Thermocouple:
J K TEB,RSN,L,
CP
RTD: PT100 DIN, PT100 JIS
Voltage: 0-60mV
5: 0-10V, 0-1V, 0-5V, 1-5V
6: 0-20/4-20 mA
9: Special Order

Output 1

0: None

1: Relay rated 2A/240VAC

2: Pulsed voltage to drive SSR,
5V/30mA

3: Isolated 4 - 20mA / 0 - 20mA

4: Isolated 1-5V/0-5V/0- 10V

6: Triac output 1A / 240VAC,SSR

C: Pulsed voltage to drive SSR,
14V/40mA

9: Special order

Output 2
0: None

1: Relay rated 2A/240VAC

2: Pulsed voltage to drive SSR, 5V/30mA

3: Isolated 4 - 20mA/ 0 - 20mA

4:Isolated 1-5V/0-5V/0- 10V

6: Triac output 1A / 240VAC,SSR

7: Isolated 20V/25mA transducer power supply
8: Isolated 12V/40mA transducer power supply
A: Isolated 5V/80mA transducer power supply
C: Pulsed voltage to drive SSR, 14V/40mA

9: Special order

]
L]
\— Options

0: Panel mount IP50 standard

rubber installed

2: DIN rail mount with IP50
(for P91 only)

3: DIN rail mount with IP65
(for P91 only)

Output 5

0: None
3: Retransmit 4 - 20mA / 0 - 20mA
4: Retransmit 1 - 5V /0 - 5V/0 - 10V
7: Isolated 20V/25mA
transducer power supply
8: Isolated 12V/40mA
transducer power supply
A: Isolated 5V/80mA
transducer power supply
D: Isolated RS-485 interface
E: Isolated RS-232 interface

Output 4

0: None
1: Relay rated 2A/240VAC
2: Pulsed voltage to drive SSR, 5V/30mA
3: Retransmit 4 - 20mA /0 - 20mA
4: Retransmit 1 -5V /0-5V/0 - 10V
6: Triac output 1A / 240VAC,SSR
7: Isolated 20V/25mA
transducer power supply
8: Isolated 12V/40mA
transducer power supply
A: Isolated 5V/80mA
transducer power supply
C: Pulsed voltage to drive SSR, 14V/40mA
9: Special order

Output 3

0: None

1: Relay rated 2A/240VAC

2: Pulsed voltage to drive SSR, 5V/30mA

6: Triac output 1A / 240VAC,SSR

7: Isolated 20V/25mA transducer power supply
8: Isolated 12V/40mA transducer power supply
A: Isolated 5V/80mA transducer power supply
C: Pulsed voltage to drive SSR, 14V/40mA

9: Special order
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1: Panel mount IP65 water resistant

Ordering Code

PAI-O 0O D0O0OD0OO0O
O0O00D0 O
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Accessories

OMO4-E — Isaistad 14 / 240VAC Trae Outpul Moduls ( SS8)
OMA4-7 = 14V / 40md 3231 Drive Module

OME8-3 = Iscdated 4 -20md /0 - 20 mA Analog Cutput Modils
OMGR-5 = Isolatad 0 -10V Analog Output Moduis

Chi9d-1 = lealsiad R5-485 Intarface Moduss gr P41 Oulpul 5
CM84-2 = isolated R5-232 Interfane Modula for P41 Output &

CME4-3 = lsolatod 4-20ma0-20md Betrans Module for P41 Owput &
CMS4-5 = Izolaied 0-10V Retrans Moduls for P41 Output 5

CMaT-1 = Isolated RS-485 Inerface Maodule for P91 Dutput 5

CME7-2 = lsolated BS-232 Interface Module for P91 Jutput 5

CM7-3 = lsolaied 4-20ma0-20md Retrans Module for P21 Oulput &
CMET-5 = lzalated 0-10V Retrans Module for PS Outpul &

DC84-1 = [solated 20%/E5mA DT Output Power Supply

DC84-2 = [solated 12v40mA DC Output Power Supgly

DC84-3 = |solated SWEDMA DG Outpat Power Supply

DCA7-1 = Isolated 200V/25mA DC Output Power Supply for PE1 Output 5
DCEY-2 = Tzolated 12V/40maA DC Oulput Power Supply for PET Cutput 5
DCH7-3 = |solated SVEOmMA DC Output Pawer Supply for P31 Output &
CC84-1 = RE-232 Interface Cable { 2M )

CCA1-1 = Programming Port Cable

RES1-1 = Hail Mount lat-for BTC-80007 PO

BOC21-1 = [solated 20V/25mA DC Outout Power Supply for P41 Output 5
DCE1-2 = Isolated 12Y/40mA DC Outout Power Supply for P41 Output 5
DC21-3 = Izolated SWEOmMA DC Output Power Supply for P41 Qutpet 5

Aelaied Products
SMNATDA = Smart natwork adaptar for Brainekild sofiware
DAQ Studio of third party soltware,
wihicn convarts 255 chanmals of
RS-4B85 or RE-422 fo AS-232 network.
SNAT2A = Smart natwork adaptar for programming port 1o RS-232
inarfzos
BC-Sgt = Corfiguration softwane
DAQ Studio software = PC software for data logging
PC-E = RS-232/485 1o Ethemel converler

PC-W = RE-Z32422/485 x 2 + Ethermat x 1 comveried to Ethernet wiraless:
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L41 /L9l
Temperature
Limit.Controller




he L41 / L91 is a microprocessor based

specially designed limit controller to protect
the equipment from high temperature and low
temperature. A latched relay cuts power to the
process if safe values are exceeded. These units
must be reset before the process continues. The
temperature controller takes an input from the
universal input which is fully programmable for
PT100, thermocouple types J,K, T, E, B, R, S, N, L, C,
P and 0~60mV. The controller equipped with 2 Amp
form C relay as limit control output and equipped
with the optional RS-232 or RS-485 communication,
retransmission output and transmitter power

supply.

Features

™

» Fastest Sampling Rate of 200 msec
» Universal Input

» High or Low or High / Low Limit

» Normal / Latching Alarm Output

» Limit Annunciator

» Remote Reset / Remote Lock via Event
Input

» PV /SP Retransmission
» Connect with HMI for Alarm Monitoring

» Network up to 247 Controllers on RS-485
(Modbus Protocol)

» FM, UL, CSA, CE, RoHS, REACH Approval

» Available in 2 DIN and 1/16 DIN Size
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SpeCiﬁcatiOns 1 —

Power Supply 90-250 VAC, 47-63 Hz, 11-26 VAC/VDC, SELV, Limited Energy
Power Consumption 10VA, 5W Maximum
Over Voltage Category Il
Signal Input
Thermocouple: J, K, T, E, B, R, S, N, L, P(L41 only), C(L41 only);
RTD: PT100 DIN, PT100 JIS;
Type mV: 0~60 mV;
Current: 0~20mA;
Voltage: 0~1V, 0~10V
Resolution 18 Bits
Sampling Rate 5 Times / Second (200 msec)
Type Range Accuracy @ 25° C Input Impedance
J -120° C to 1000° C (-184° F to 1832° F) +2°C 2.2MQ
K -200° C to 1370° C (-328° F t0 2498° F) +2°C 2.2MQ
T -250° C to 400° C (-418° Fto 752° F) +2°C 2.2MQ
E -100° C t0 900° C (-148° F to 1652° F) +2°C 2.2MQ
B 0° Cto 1820° C (- 32° Fto 3308° F) =+ 2°C(200° C to 1800° C) 2.2MQ
R 0°Cto 1767.8° C (- 32° Fto 3214° F) +2°C 22MQ
S 0°Cto1767.8°C(-32° Fto 3214°F) +2°C 2.2MQ
Input Characteristics N -250° C to 1300° C (-418° F to 2372° F) +2°C 2.2MQ
L -200° C t0 900° C (-328° Fto 1652° F) +2°C 2.2MQ
P (L41 only) 0° C to 1395° C (32° F to 2543° F) +2°C 22MQ
C (L41 only) 0° Ct02315° C(32° Fto 4199° F) +2°C 2.2MQ
PT100(DIN) -210° Cto 700° C (-346° Fto 1292° F) +0.4°C 1.3KQ
PT100(JIS) -200° Cto 600° C (-328° Fto 1112°F) +0.4°C 1.3KQ
mV -8mV to 70mV + 0.05% 2.2MQ
L41:70.5 Q
- -+ 0, )
mA 3mAto 27TmA + 0.05% 191: 1000
L41:302 KQ
- -+ )
VDC 1.3VDCto 11.5VDC * 0.05% 191510 KQ
Temperature Effect 1.5uv/°C
Sensor Lead Thermocouple: 0.2 uv/° Q
Resistance Effect 3-wire RTD: 2.6° C /Q of Difference of Resistance of two leads
2-wire RTD: 2.6° C /Q of Sum of Resistance of two leads
Burn-out Current 200nA
CMRR 120 dB
NMRR 55dB
Sensor Break Detection Sensor open for Thermocouple, RTD, mV inputs, Below 1mA for 4 to 20mA, Below 0.25V for 1 to 5V
RSensor Brgak Within 4 seconds for TC, RTD and mA inputs, 0.1 second for 4-20 mA and 1-5V inputs
esponse Time
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SpeCiﬁcatiOns 1 —

Output 1 / Output 2

Relay Rating

2A / 240 VAC, life cycles 200,000 for resistive load

Pulsed Voltage

Source Voltage 5V, current limiting resistance 66 Q

Triac Output

Rating: 1A / 240 VAC, Inrush current: 20A for 1 cycle, Minimum Load Current: 50 mA rms,
Max. Off-state Leakage: 3 mA rms, Max. On-state Voltage: 1.5V rms,
Insulation Resistance: 1000 MQ min. at 500 VDC, Dielectric Strength: 2500 VAC for 1 minute

Limit Control Function

High Limit, Low limit and High / Low Limit programmable

Alarm Function

Process Value High, Process Value Low

Alarm Mode

Normal, Latching

Transmitter Power Supply (Output 2)

Transmitter Power
Supply Output
Characteristics

Type Tolerance | Maximum Output Current Ripple Voltage Isolation Barrier
20V +1v 25mA 0.2Vp-p 500 VAC

12V + 0.6V 40mA 0.1Vp-p 500 VAC

5V + 0.25V 80mA 0.05Vp-p 500 VAC

Digital Filter

Function

First Order

Time Constant

0,0.2,0.5,1,2,5,10, 20, 30, 60 Seconds, Programmable

Event Input
Logic Low -10V minimum, 0.8V maximum
Logic High 2V minimum, 10V maximum

Event Input Functions

Remote reset, remote lockout

Data Communication

Interface RS-485 or RS-232
Protocol Modbus RTU (Slave Mode)
Address 1to 247

Baud Rate 2.8KBPS to 115.2KBPS
Parity Bit None, Even or Odd
Stop Bit 1 or 2 Bits

Data Length 7 or 8 Bits
Communication Buffer 50 Bytes

Analog Retransmission

Output Signal

4-20mA,0-20mA, 0-10VDC, 0-5VDC, 1-5VDC

Resolution

15 Bits

Accuracy

+ 0.05% of Span % 0.0025% /° C

Load Resistance

0to 500Q for current output, 10KQ minimum for Voltage Output

Output Regulation

0.01% for full load change

Output Setting Time

0.1 second (stable to 99.9%)

Isolation Breakdown

1000VAC min
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SpeCiﬁcatiOns 1 —

Analog Retransmission

Integral Linearity Error

+ 0.005% of span

Temperature Effect

+ 0.0025% of span /° C

Saturation Low

0mA or 0VDC

Saturation High

22.2mA or 5.55V, 11.1V min

Linear Output Ranges

0-22.2mA (0 - 20mA / 4 - 20mA), 0 - 5.55VDC (0 - 5VDC / 1 - 5VDC), 0 - 11.1VDC (0 - 10VDC)

User Interface

Keypad 4 Keys
Display Type 4 Digit LCD Display
No of Display 2 1
Upper Display Size 0.55” (14mm) 0.4” (10mm)
Lower Display Size 0.55” (14mm) N.A.
Environmental and Physical Specifications
Operating Temperature -10°Cto50°C
Storage Temperature -40°Cto 60°C
Humidity 0t0 90 % RH (Non - Condensing)
Altitude 2000 Meters Maximum
Pollution Degree Il
Insulation Resistance 20MQ Minimum (@500V DC)
Dielectric Strength 2000VAC, 50/60 Hz for 1 Minute
Vibration Resistance 10 to 55 Hz, 10m/s2 for 2 Hours
Shock Resistance 200 m/s2(20g)
Housing Flame Retardant Polycarbonate
Mounting Panel Mounting
DIN Size 1/4 1/16
Dimensions (W*H"D) 969665 mm 48*48*94 mm
(mm)
Hey el 92*92 mm 45*45 mm
(mm)
Depth behind Panel 53 mm 86 mm
Weight (grams) 250 grams 150 grams

Approval Standards

Safety

FM Class 3545 (Oct. 1998), UL61010C-1, CSA C22.2 No. 24-93, EN61010-1 (IEC1010-1), RoHS, REACH

Protective Class

IP65 for panel with additional option, IP50 for panel
without additional option, IP20 for terminals and

IP30 front panel, indoor use, IP20 housing and
housing with protective cover. All indoor use

terminals (with protective cover)

EMC

EN61326
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L41 Ordering Code w—

L41 - ‘ ’

Power Input I
4:90-250 VAC, 47-63 HZ
5:11-26 VAC or VDC,

SELV, Limited Energy

Signal Input
1: Standard Input
Thermocouple: J,K, T,E,B,R,S,N, L,C, P
RTD: PT100 DIN, PT100 JIS
mV: 0~60 mV
:Voltage: 0-1V
:Voltage: 0-10 V
: Current: 0-20mA
:Voltage: 0-5V
: Special Order

Output 1l

O o B~ W N

0: None

1: Form C relay rated 2A / 240VAC

2: Pulsed voltage to drive SSR, 5V / 30mA
6: Triac Output 1A / 240VAC, SSR

C: Pulsed voltage to drive SSR, 14V / 40mA
9: Special Order

Output 2

0: None

:Form C Relay 2A / 240VAC

: Pulsed voltage to drive SSR, 5V / 30mA

: Triac Output, 1A / 240VAC, SSR

. Isolated 20V / 25mA DC Output Power Supply
s Isolated 12V / 40mA DC Output Power Supply
- Isolated 5V / 80mA DC Output Power Supply
C: Pulsed voltage to drive SSR, 14V / 40mA

H: Special Order

O 00 ~N O N =

Communication

:None

: RS-485 Interface

1 RS-232 Interface

: Retransmit 4-20mA / 0-20mA
: Retransmit 1-5V / 0-5V

. Retransmit 0-10V

: Special Order

O 01~ W N = O

Options
0: IP50 Standard
1: IP65 Water Resistant Rubber Installed
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L91 Ordering Code w——

L91 - [

NEENE

Power Input

4:90-250 VAC, 47-63 HZ

5:11-26 VAC or VDC,
SELV, Limited Energy

Signal Input

1: Standard Input 3: Voltage: 0-10 V
Thermocouple: J,K, T,E,B,R,S,N, L,C, P 4: Current: 0-20mA
RTD: PT100 DIN, PT100 JIS 5:Voltage: 0-5V
mV: 0~60 mV 9: Special Order

2:Voltage: 0-1V

Output 1l

0: None

1: Form C relay rated 2A/240VAC

2: Pulsed voltage to drive SSR, 5V/30mA
6: Triac Output 1A / 240VAC, SSR

C: Pulsed voltage to drive SSR, 14V/40mA
9: Special Order

Output 2 )
0: None
1: Form C Relay 2A/240VAC A-RS-485
2: Pulsed voltage to drive SSR, 5V / 30mA B: EvenF Input
6: Triac Output, 1A / 240VAC, SSR H: Special Order _
T:1solated 20V / 25mA DC Output Power Supply i vo'ltage to drive SSR, 14V/40mA
8: Isolated 12V / 40 mA DC Output Power Supply b Retransm}t 4-20mA /0-20mA
9: Isolated 5V / 80mA DC Output Power Supply = Retransm!t 1-5/0-5v
F: Retransmit 0-10V

Accessories

OM94-6 = Isolated 1A/240VAC Triac Output Module (SSR)

OM94-7 = 14V/40mA SSR Drive Module

DC94-1 = Isolated 20V / 25mA DC Output Power Supply

DC94-2 = Isolated 12V / 40mA DC Output Power Supply

DC94-3 = Isolated 5V / 80mA DC Output Power Supply

CM94-1 = Isolated RS-485 Interface Module for L41

CM94-2 = Isolated RS-232 Interface Module for L41

CM94-3 = Isolated 4-20mA / 0-20mA Retransmission Module for L41
CM94-4 = |solated 1-5V / 0-5V Retransmission Module for L41
CM94-5 = Isolated 0-10V Retransmission Module for L41

CC91-3 = Programming Port Cable for L41

CM96-1 = Isolated RS-485 Interface Module for L91

CM96-3 = Isolated 4-20mA / 0-20mA Retransmission Module for L91
CM96-4 = Isolated 1-5V / 0-5V Retransmission Module for L91
CM96-5 = Isolated 0-10V Retransmission Module for L91

EI96-1 = Event Input Module for L91

CC91-2 = Programming Port Cable for L91

40

Related Products

» SNA-10A = Smart Network Adaptor
for Third Party Software, Converts
255 channels of RS-485 or RS-422
to RS-232 Network

» SNA-12A = Smart Network Adaptor
for programming port to RS-232
Interface

» BC-SET= Configuration Software

Temperature Limit Controller
141,191



Terminal Connection

L41
90-250VAC C'\E 1)L 11 [O] car 11
47-63 Hz
10VA 2N 12
3 Re+,Tx1 |13 .
Retransmission
(| 4 & Re- X2 |14 | | RS-4850rRS-232
opi| -[ 5 N9 15
.| 6 &I EI-|116
- C
+ 7 El+ (17
or2| -| 8 NS PTA|18
| TC+,V+
|9 ST prgmar|19
TC-, V-
Rs-232 [10]coM  prg'a |20
. . TC V mA RTD
50LC max. air ambient
Use copper conductors ( except on T/Cinput )
L91
2A
240 VAC
0UT2 m| 17} L] 6 90-264VAC
5?-485 47-63 Hz
Eventinput [TX1| 2 |+ N| T 10VA
NC
A 3 |pra 8
RTD
NO
Bl 4 o— 9 |-|oum
t
=BIs1 5 alS10|*
240 VAC
[T car. i
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Outstanding Specifications & Features

Product position

Input numbers

Input Signals

The fastest sampling rate

Digital inputs / Relay outputs

Analog outputs

Math channels (in standard firmware)
External channels (in plus 1/3 firmware)
Batch & FDA 21 CFR part 11

Custom display

Display

Resolution

MTFB backlight at 25°C

Backlight

Screen saver, Email

CPU

Internal Flash memory

Ethernet

RS-232/422/485

SD card Slot, USB host x 2

Pulse input

PID Process control

START / STOP key
Calibration correction

Multilingual

PC software

Power supply

Outer dimensions (W x H x L mm)
Shorter mounting depth (mm)
DIN Panel cutout (W x H mm)
Protection

Operating temperature

Storage temperature

Safety standards

PR10

PR20

PR30

low-cost one, good for replacing 6-dotting chart
recorders, and 1, 2, 3 pen recorders

medium size and powerful
up to the highest 24

one, input numbers
channels

big size and high-end one, good for sophisticated
applications, for example power industry

3, 6 channels

3, 6,12, 18, 24 channels

6, 12, 18, 24, 30, 36, 42, 48 channels

Thermocouples: J, K, T, E, B, R, S, N, L, U, P, W5 or C, W3, LR, A1, A2, A3, M
RTD: Pt50, Pt100, Pt200, Pt500, Pt1000 (<« =0.00385), Pt50, Pt100 (v =0.00391)
Cu10 («=0.00427), Cu50, Cu100(x =0.00426, 0.00428), Ni100, Ni200, Ni500,

JP150, JPt100, JPt200, JPt500, JPH 000 (x =0.003916)
Ni1000 (& =0.00617) mA, V, mV

to reach 100 msec / dot, default setting at 1 sec / dot

Maximum 24 channels

Maximum 6 channels Maximum 6 channels

Maximum 12 channels

15 40

60

24 48

96

available in plus 1/3 firmware

available in plus 2/3 firmware

4.3" TFT wide touch screen 5.6" TFT touch screen

12.1" TFT touch screen

480 x 272 640 x 480

1024 x 768

30,000 hrs 30,000 hrs

60,000 hrs

LED

Yes

ARM Cortex-A8, 1Ghz with 256 MB RAM

256 MB

Modbus TCP/IP

optional RS-232 or RS-422/485 Modbus RTU

standard, one USB in the front, another USB in the back

optional DI card supports pulse input up to 100 Hz

Maximum 4 cards | Maximum 4 cards

| Maximum 8 cards

to start / stop record and to turn off the display only, not the power so that a quick

restart possible later

on-site calibration possible, or using handy features of Offset and Gain for correction

convenient for local users by offering languages in Brazil Portuguese, Chinese
Greek, Italian, Japanese, Korean, Polish, Portuguese, Russian, Spanish,

(simplified, traditional), Czech, Danish, Dutch, English, French, German,

Swedish, Thai, Turkish, other languages negotiable

standard: Historical Viewer+Configuration, optional Data Acquisition Studio for real-time monitoring & logging

90-250VAC or 11-36VDC

144 x 144 x189 144 x 144 x189 288 x 288 x 189
171 171 17

137 x 137 137 x137 281 x 281

IP65 front, IP20 rear

0°C to 50°C

-30°C to 70°C

CE, UL, cUL, RoHS, WEEE (UL & cUL available only for 90-250VAC on PR10 & PR20)

72

Features

*100 milliseconds data logging
* FDA 21 CFR part11 compliance
* Batch control, log data in batches

* Timer, Counter, Totalizer & Math
channels

* Custom display pages

* PID control with profile function

* Alarms by email

* On field calibration

*Web server

* Clock synchronization via internet

* Handwriting function in historical
data

* Multiple Languages

* Circular chart in PR30

* Direct printer connectivity or PDF
printer

* USB barcode reader connectivity for
data entry

* Dynamic data exchange (DDE) via PC
SO E

10 modules easy for expansion

SE—
gl
: |

[
|
2

Paperless Recorder

PR10, PR20, PR30



Smart Mechanism

Front view, Back view

@ PR20 Front view @ PR20 Back view

10 modules
RS-232/422/485
(option)
START/STOP S . ) hPower terminals
ower switc
SD Slot RESET 2nd ySB host (op’x\clmr%orvr\)l;nel mount)
15t USB host Touch LCD display (standard) | (standard for portables)
Expandable modules of inputs & outputs
Al206 Al203 R0O206 DI206 PC201

6 Al (6 analog inputs) 3 Al (3 analog inputs) 6 relay outputs 6 DI (6 digital inputs) single loop process control

ey

A0206 RD233 PR10 PR20 PR30
6 AO (6 analog outputs) 3 relays + 3DI (4 Slots, up to 6 Al) (4 Slots, up to 24 Al) (16 Slots, up to 48 Al)

i i ﬁ
. . . . " [ v
- = 2 -

Portable recorders, Security key

@ Portable recorders @ Security key

@ 73 Paperless Recorder
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PC201: Single Loop PID Process Control Card

Input 1
Characteristics :
Type Range Accuracy Input
@25°C Impedance
J -120°C -1000°C +2°C 2.2MQ
(-184°F -1832°F)
K -200°C -1370°C +2°C 2.2MQ
(-328°F -2498°F)
T -250°C -400°C +2°C 2.2MQ
(-418°F -752°F)
E -100°C -900°C +2°C 2.2MQ
(-148°F -1652°F)
B 0°C -1820°C +2°C 2.2MQ
(32°F -3308°F) (200°C - 1820°C)
R 0°C -1767.8°C +2°C 2.2MQ
(32°F -3214°F)
S 0°C -1767.8°C +2°C 2.2MQ
(82°F -3214°F)
N -250°C -1300°C +2°C 2.2MQ
(-418°F -2372°F)
L -200°C -900°C +2°C 2.2MQ
(-328°F -1652°F)
PT100 -210°C -700°C +0.4°C 1.3KQ
(DIN) (-346°F -1292°F)
PT100 -200°C -600°C +0.4°C 1.3KQ
(J1S) (-328°F -1112°F)
mV -8mV -70mV +0.05% 2.2MQ
mA -3mA -27mA +0.05% 70.5Q
\% -1.3V -11.5V +0.05% 302KQ

Resolution : 18 bits
Sampling Rate : 5 times / second
Maximum Rating : -2 VDC minimum, 12 VDC maximum
(1 minute for mA input )
Temperature Effect : +1.5 uV/°C for all inputs except mA
input £3.0 uV/°C for mA input
Sensor Lead Resistance Effect :
T/C: 0.2uV/ohm
3-wire RTD: 2.6 “C/Q of resistance difference of two leads
2-wire RTD: 2.6 "C/Q of resistance sum of two leads 200nA
Common Mode Rejection Ratio (CMRR ) : 120dB
Normal Mode Rejection Ratio (NMRR ) : 55dB
Sensor Break Detection :
Sensor open for TC, RTD and mV inputs,
below 1 mA for 4-20 mA input,
below 0.25V for 1 - 5 V input, unavailable for other inputs
Sensor Break Responding Time :
Within 4 seconds for TC, RTD and mV inputs,
0.1 second for 4-20 mAand 1 - 5 V inputs

Input 2

Resolution : 18 bits

Sampling Rate : 1.66 times / second

Maximum Rating : -2 VDC minimum, 12 VDC maximum

Temperature Effect : +1.5uV/°C for all inputs except mA

input £3.0uV/°C for mA input

Common Mode Rejection Ratio ( CMRR ): 120dB

Normal Mode Rejection Ratio (NMRR ) : 55dB

Sensor Break Detection : Below 1 mA for 4-20 mA input,
below 0.25V for 1 - 5V input,
unavailable for other inputs

Sensor Break Responding Time : 0.5 second

Characteristics :

Type Range Accuracy Input
@25°C Impedance
+2%
CT94-1 0-50.0 A of Reading 302 KQ
+0.2 A
mA -3mA-27mA +0.05% 705Q + — 08V
input current
\Y% -1.3V-11.5V +0.05% 302 KQ
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Input 3 (Event Input)

Logic Low : -10V minimum, 0.8V maximum.

Logic High : 2V minimum, 10V maximum

External pull-down Resistance : 400 KQ maximum
External pull-up Resistance : 1.5 MQ minimum

Output 1/ Output 2

Relay Rating : 2A/240 VAC, life cycles 200,000 for resistive load
Pulsed Voltage : Source Voltage 5V, current limiting resistance 66Q
Linear Output Characteristics

Type Zero Span Load
Tolerance Tolerance Capacity
4-20 mA 3.6-4 mA 20-21 mA 500 Q max.
0-20 mA 0 mA 20-21 mA 500 Q max.
0-5V ov 5-5.25V 10KQ min.
1-5V 0.9-1V 5-5.25V 10KQ min.
0-10V ov 10-10.5V 10KQ min.

Linear Output
Resolution : 15 bits
Output Regulation : 0.01 % for full load change
Output Settling Time : 0.1 sec. ( stable t0 99.9 %)
Isolation Breakdown Voltage : 1000 VAC
Temperature Effect : +0.0025 % of SPAN /°C
Triac ( SSR ) Output
Rating : 1A/ 240 VAC
Inrush Current : 20A for 1 cycle
Min. Load Current : 50 mA rms
Max. Off-state Leakage : 3 mA rms
Max. On-state Voltage : 1.5V rms
Insulation Resistance : 1000 MQ min. at 500 VDC
Dielectric Strength : 2500 VAC for 1 minute
DC Voltage Supply Characteristics (Installed at Output 2)

Type Tolerance Max. Output Ripple Isolation
Current Voltage  Barrier
20V +0.1V 25 mA 0.2Vp-p 500 VAC
12V +0.6 V 40 mA 0.1Vp-p  500VAC
5V +0.25 V 80 mA 0.05Vp-p 500 VAC
Alarm 1/ Alarm 2 ( Output 2)
Alarm 1 Relay :
Form C, life cycles 200,000 for resistive load
Alarm 2 Relay :

Form A, Max. rating 2A / 240VAC, life cycles 200,000 for resistive load
Dwell Timer : 0 - 6553.5 minutes

Control Mode

Output 1 : Reverse ( heating ) or direct ( cooling ) action

Output 2 : PID cooling control, cooling P band 1 ~ 255% of PB

ON-OFF : 0.1-100.0°C (0.1-100.0°F) hysteresis control (P band = 0)

P or PD : 0 - 100.0 % offset adjustment

PID : Fuzzy logic modified , Proportional band 0 ~ 500.0 °C,

Integral time 0 - 1000 seconds , Derivative time 0 - 360.0 seconds

Cycle Time : 0.1 - 100.0 seconds

Manual Control : Heat (MV1) and Cool (MV2)

Auto-tuning : Cold start and warm start

Self-tuning : Select None and YES

Failure Mode : Auto-transfer to manual mode while sensor break
or A-D converter damage

Ramping Control : 0-500.0°C (0 - 900.0°F) / minute or

0-500.0°C (0 - 900.0°F) / hour ramp rate

Sleep Mode : Enable or Disable

Power Limit : 0 - 100 % output 1 and output 2

Pump / Pressure Control : Sophisticated functions provided

Remote Set Point : Programmable range for voltage or current input

Differential Control : Control PV1 - PV2 at set point

Digital Filter

Function : First order

Time Constant: 0,0.2,0.5, 1, 2, 5, 10, 20, 30, 60

] seconds programmable
Profiler

Number of Profiles : 50 per recorder
Number of Segments per Profile : 32
Note : Total Segments are limited to 1000 Segments

Paperless Recorder
PR10, PR20, PR30



User friendly functions in recorders

Configuration in Tree Layout is easy for operation

Configuration l"

Configuration

Save AL V9

Load DO v
----- - External
Controller
" Profile

~Display

~Start/Stop
Timer

~Clock L

~Communication
Instrument

““paSSWOI'd: KA K

~Demn: Enahls

Default

»

Handwriting messages are handy for users

oo R

Circular display (PR30 only)

For some industries preferred circular
display, PR30 can offer this unique
feature and set the display speed for
each page/circle in 30 minutes, 1, 2,
4,8, 12 hours,1, 2 days, or 1, 2, 4
weeks.

® 75 Paperless Recorder
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Standard version of Firmware

Al: Analog input is offered various log speed in 100ms, 1, 2, 5, 10, 20, 30 Sec, 1, 2 Min/Dot.
DI: Digital input is offered either normal Logic or high frequency Pulse.

AO: In analog output, mA or V and its Expression can be defined.

DO: Digital output/relay output can be enabled. Each DO card has 6 relays.

Display: Various display speeds are available in 100ms, 1, 2, 5, 10, 20, 30 Sec/Dot, or 1, 2, 10,
30 Min/Page, 1, 2, 4, 8, 12 Hour/Page, or 1 Day/Page.

Timer: Timer in Countdown, Repeat Countdown, Daily, Weekly or Monthly base, and various jobs

can be defined.

Clock: Date Style of MM/dd/yy or dd/MM/yy, Time Synchronize via Internet, and Summer Saving

Time can be defined.

Communication: Web Server and Email functions are available in Communication in Stan-

dard firmware.
Instrument: Brightness adjustment and Screen Saver are available in Instrument.

Password: If Normal Security is chosen, then only one password is offered. If high Security of

CFR-21 is chosen, then 9 levels of password can be defined.
Demo: Enable or disable the demonstration.

Auto-output: Automatic output can be set to specify the printer, to print Historical data & Report

data in specified period of time.

System information: [t gives Firmware version number, Internal & External memory status, IP

address, and 10 card status of each Slot.

Calibrate: Sometimes the field calibration is required for high accuracy. In this case, a qualified

engineer can do the necessary calibration.

@ 76 Paperless Recorder
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User friendly functions in recorders

Math: Standard version includes mathematics

Math: It includes Math, Counter & Totalizer.

Math Math1

1 2 Select

~Name: Mg
Desc:
- Type: Mat|
-Log
DataTy,
~Valug
Trigger
-Method
--Speed:
Expressiol
--Scale
-Unit:
Transfol
-Decima
-Range: 0K Cancel

Math Expression is keyed in an easy way.

Math Expression

[ar7-A11 |

Source

All -
ALD Target

A3

L4 Source 4 5 6 : BS
ALS
AID
ALY V% 1 ps 3 - <--
AIS hd

7 8 9 0 Clr

Operator
SIN - ' /
cos v

oo t 1oy | o~ | e | e
LN
LOG -l

ABS
POW < OK

Cancel

® 17 Paperless Recorder
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Plus version of Firmware

Plus versions offer more features of External Channels, Custom Display, Batch, FDA 21 CFR part 11.

External Channels: Besides Al & DI inputs, PR recorders accept inputs through communication
called External Channels. PR10, PR20 & PR30 can work External Channels maximum up to 24, 48
& 96 respectively.

External

-Desc:
Type: Enable V%
-Log
~DataType: 2 Byte
Value Range: -32768 ~ 32767
~Trigger: Enable v
Method: Instant
--Speed: 100ms /Dot
Modbus Register Yalue(MV) Conversion
-DataType: 2 Byte
~Formula: ((MV-RL)/(RH-RL))*(SH-SL)+SL
~Range
~Low(RL): 0.0
High(RH): 65535.0 -

< ’ Copy Paste Back

Custom Edited Display: In Plus versions, PC software Panel Studio allows users to edit the specific
display instead of standard one, and then download it onto PR recorders.

Instrument

Instrument |
- Tool Bar -
. AutoHide: Disable
Scan Page V%
.. Idle Time: Disable —
LCD
- Brightness: 4
.. Screen Saver: Disable h 4
--Storage
.. External: SD Card
Data Transfer: Dump and Clear
Allow download via ethernet: Enable
- Power On _
.Go to page: Disable
System Event hd

Back

Batch: Batch production record is constantly required for more strict production, for example food
and drugs.

FDA 21 CFR part 11: This feature is complied with U.S. Food and Drug Administration with human
health concern. All data should be avoided from manipulating after recording.
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Powerful functions in PC Software

Free hasic software

M
no |
.", I | | |
18] || L7
¥ It consists of two parts, which are Configuration and Historical Viewer.
I. Configuration
It is easy to do recorder configuration on PC.
Then, send the configuration files from PC to recorder.
PRSP TS
TOI:I.H All
Lo T i P - s o T T R PR T
i e e
E-I‘)":l:v m;@._ 'd
=[‘T:|;;' ' Data Type |2 Byte - Value Range: -3276.8 ~ 3276.7
Communication Trigger [Enable, = Method [lnstant____ -
s Speed |100msiDat |
mm ofiset 0.0 Gain 1.0
e e PR — - 4
Range (2000 o 1100.0. -
Jobl  Job2  Hysteresis
e e -
Il. Historical Viewer
It can display historical trends,
historical alarms, events, and
then print it. It can search data
by time, time period, tag, alarm,
events and remarks. It also can
export data in CSV format.
m I" Extensive software Data Acquisition Studio
T
Il..l I | d
II
lll. RealTime Viewer
Besides Configuration & Histor -
ical Viewer, it offers additional
software RealTime Viewer for
real-time monitoring.
® 79 Paperless Recorder
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IV. Panel Studio

If Plus version 2 or 3 of Firmware is purchased, additional software Panel Studio is offered for editing
custom display. The users can use it to edit specific displays on PC first, and then download it onto
recorders. The custom edited displays will be additional pages to standard ones.

Edit it on PC

m om . om mms han
CLER BN L]

N SC4aA - AN JiERE
R e = -

Download it onto recorders

, Water distribution systern 13 Oct 14 11:56:00

" (Symbel foctory)
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Installation

Dimensions in mm (in.)

@ PR10

137 *110 |40 (1.58) |
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(0.74~0.77) 145 (5.7) ‘ 7‘ ‘F
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Max. 7.0 (0.27) i o i
Panel cut-out dimensions
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144 (5.67) i I I
| | |
] I | I I
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B g | I I
i Qs | I I
i 5
| o = | |
S B 3 < | |
© o] Qv © | | |
il o]
3 i oS | | I
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B 2 2 A I B [
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@ ha i~
B L] S %E
21.5~22 || ‘f j‘
(0.88~0.90)
(0.88-0.80) 1 | i i
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170.7(7.0) | 281+10 1 60 (1.58),
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2 |
I
MY
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Panel cut-out dimensions
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..Ordering Code

PR10 Ordering Code

PR1003

(3 analog inputs)

Other inputs & outputs* ——

0: none
6: 3relays + 3 DI

PR1006 Other inputs & outputs*
. 0: none
(6 analog inputs) 1: 6 relays
3: 6 DI
6: 3relays + 3 DI
7: 6relays + 6 DI
Power
A: 90-250 VAC, 50/60 Hz
D: 11-36 VDC

Communication
0: standard Ethernet

1: Ethernet + RS232

2: Ethernet + RS-422/485

Firmware

0: standard version with mathematics

1: Plus version 1 with external channels, batch & FDA 21 CFR part 11
2: Plus version 2 with custom edited display, an editing software Panel Studio to be supplied

3: Plus version 3 including Plus version 1+2 above

PC software

1: free basic software of Historical Viewer & Configuration

2: extensive software Data Acquisition Studio (RealTime Viewer + Historical Viewer + Configuration)

Mounting types, power cord & switch

: panel mount, no power cord, no power switch
: panel mount, no power cord, power switch

: portable, UL & CSA power cord, power switch
: portable, VDE power cord, power switch

: portable, SAA power cord, power switch

: portable, BS power cord, power switch

a A ON=0O

portable, no power cord, power switch

panel mount, UL & CSA power cord, power switch
panel mount, VDE power cord, power switch
panel mount, SAA power cord, power switch

: panel mount, BS power cord, power switch

>PoOo®NQ

Special options
00: none

S$1: 16G SD card

S$2: 32G SD card

*Note: DI - digital inputs

PID Process control card can be purchased separately

Process Control card Ordering Code

[ ]

PC201 —

Output 1

0: None

1: Relay 2A/240VAC

2: Pulse voltage to drive SSR, 5V/30mA

3: Isolated 4-20mA/0-20mA (OM95-3)

4: Isolated 1-5V/0-5V (OM95-4)

5: Isolated 0-10V (OM95-5)

6: Triac output 1A/240VAC,SSR

C: Pulse voltage to drive SSR,
14V/40mA (OM94-7)

.

s
Output 2

0: None

1: Relay 2A/240VAC

2: Pulse voltage to drive SSR, 5V/30mA

3: Isolated 4-20mA/0-20mA (OM95-3)

4: Isolated 1-5V/0-5V (OM95-4)

5: Isolated 0-10V (OM95-5)

6: Triac output 1A/240VAC,SSR

7: Isolated 20VDC/25mA power supply (DC94-1)
8: Isolated 12VDC/40mA power supply (DC94-2)
9: Isolated 5VDC/80mA power supply (DC94-3)
C: Pulse voltage to drive SSR, 14V/40mA (OM94-7)

Alarm 1

0: None
1: Form C relay 2A/240VAC

82

|
Alarm 2

0: None
1: Form A relay 2A/240VAC
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(15/18 analog inputs)

PR20 Ordering Code

PR2003

(3 analog inputs)

Other inputs & outputs*

0:
6:
C:

none
3relays + 3 DI
3relays + 3 DI + 6 AO

PR2006 Other inputs & outputs*

0: none

(6 analog inputs)

PR2009/12
(9/12 analog inputs)

PR2015/18

1
3
5:
6
i1
A:
B
[o]
D
[o}
[o]
1
2
3
4:
5
6
7
8
9
A:
B
C
(o}
0
1
3
5.
6

: 6 relays

: 6 DI

: 6 A0

: 3relays + 3 DI

: 6 relays + 6 DI

: 6 relays + 6 AO

: 6 DI + 6 AO

: 3relays + 3Dl + 6 AO
: 6 relays + 6 DI + 6 AO

ther inputs & outputs*
: none

: 6 relays

: 12 relays

: 6 DI

12DI

: 6 A0

: 3relays + 3 DI

: 6relays + 6 DI

: 9 relays + 3 DI

: 3relays + 9 DI

: 6 relays + 6 AO

: 6 DI +6 AO

: 3relays + 3Dl + 6 AO

ther inputs & outputs*
: none

: 6 relays

: 6 DI

: 6 A0

: 3relays + 3 DI

PRZUZ 1/24 OIther inputs & outputs*

0: none

(21/24 analog inputs)

Power

A: 90-250 VAC, 50/60 Hz

D: 11-36 VDC

Communication

0: standard Ethernet
1: Ethernet + RS232

2: Ethernet + RS-422/485

Firmware

0: standard version with mathematics
1: Plus version 1 with external channels batch & FDA 21 CFR part 11
2: Plus version 2 with custom edited display, an editing software Panel Studio to be supplied

3: Plus version 3 including Plus version 1+2 above

PC software

1: free basic software of Historical Viewer & Configuration
2: extensive software Data Acquisition Studio (RealTime Viewer + Historical Viewer + Configuration)

Mounting types, power cord & switch

: panel mount, no power cord, no power switch
: panel mount, no power cord, power switch
: portable, UL & CSA power cord, power switch

: portable, SAA power cord, power switch

o]
1
2
3: portable, VDE power cord, power switch
4
5

: portable, BS power cord, power switch

Special options

00: none
S1: 16G SD card
$§2: 32G SD card

*Note: DI - digital inputs

AO - analog retransmission output
PID Process control card can be purchased separately

Process control card cannot be chosen together with PR2003, PR2006, PR2012, PR2018 order codes 5, A, B, C, D nor with PR2024

(24 analog inputs)

POOND

portable, no power cord, power switch

panel mount, UL & CSA power cord, power switch
panel mount, VDE power cord, power switch
panel mount, SAA power cord, power switch

: panel mount, BS power cord, power switch
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PR30 Ordering Code

PR3006 (6 analog inputs) -

PR3012 (12 analog inputs)
PR3018 (18 analog inputs)
PR3024 (24 analog inputs)
PR3030 (30 analog inputs)
PR3036 (36 analog inputs)
PR3042 (42 analog inputs)
PR3048 (48 analog inputs)

Relay outputs

0: none

1: 6 relays
2: 12 relays
3: 18 relays
4: 24 relays

Digital inputs
0: none

1: 6 channels

2: 12 channels

3: 18 channels

Analog outputs

0: none
1: 6 channels
2: 12 channels

Power

A: 90-250 VAC, 50/60 Hz
D: 11-36 VDC

Communication
0: standard Ethernet

1: Ethernet + RS232

2: Ethernet + RS-422/485

Firmware

0: standard version with mathematics

1: Plus version 1 with external channels, batch & FDA 21 CFR part 11

2: Plus version 2 with custom edited display, an editing software Panel Studio to be supplied
3: Plus version 3 including Plus version 1+2 above

PC software

1: free basic software of Historical Viewer & Configuration
2: extensive software Data Acquisition Studio (RealTime Viewer + Historical Viewer + Configuration)

Mounting types, power cord & switch

0: panel mount, no power cord, no power switch
1: panel mount, no power cord, power switch

2: portable, UL & CSA power cord, power switch
3: portable, VDE power cord, power switch

4: portable, SAA power cord, power switch

5: portable, BS power cord, power switch

portable, no power cord, power switch

panel mount, UL & CSA power cord, power switch
panel mount, VDE power cord, power switch
panel mount, SAA power cord, power switch

: panel mount, BS power cord, power switch

POOINS

Special options

00: none
S1: 16G SD card
S$2: 32G SD card

*Note: PID Process control card can be purchased separately
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VRO06 Paperless Recorder

6.5" Color TFTLCDwith 640x480pixels resolution
The MaximumChannels
6isolatedanaloginputchannels
Plug & Play Supported 1/0Cards, 6 Slots
The High Flexibility:
Userconfigurablel/Ocard
Expandablenodulararchitecture
Flexiblescreenconfiguration
User-Friendly
Softkeyscoupledwithinteractivedialogsimplify
setup& operatiorprocedures
Easy- to - accessfunctionkeys
Infrared Detector.
Shutoff LCDautomaticallyo prolongLCDlife
andsavepowerwhilenobodynearby
Save Space
Only 169mm (6.7”) depthbehindpanel
Various Display Formats:
Vertical trend,Horizontatrend,
BarGraph,Numericabr mixed
Save Datain Flash ROM,
CompactFlash Cardor PC
Communication
StandardEthernetandoptionalRS-232/422/485
VO Al s s The HighestAccuracy:
T 18-bit A -D analoginput, 15-bitD-Aanalogoutput.
Fast Sampling Rate
Within200 msecfor all channels,
Programmabl&ilteror MovingAverageSamplingMethod
Statistics with Instant, Average,MinJMax.Values
ProgrammableAlarms and Messagesavailable
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VRO6 is the Low-Cost paperless recorder in bigger size 6.5” with the
highest resolution (true VGA , 640x480 pixels), infrared detector, 6
channels, plug & play I/O card, high flexibility, the most user - friendly and
the shortest depth. In chemical plant, food & beverage plant, petrochemical
plant, semiconductor plant, metal alloy, automotive plant, environmental
monitoring or laboratory, VR06 can be used to monitor, record, evaluate
the processes in the plants.

The user can access data on the screen as well as on site from a remote
place via RS-232, RS-485, RS-422 serial interface or Ethernet networking.
The historical data can be stored in flash ROM, Compact Flash Card, or
collected in a remote host PC for data evaluation and print-out.

Panel Mounted Style
6.5" color TFT LCD 640x480 pixels resolution

Infrared detector protect LCD &
save power

Power switch

Compact Flash Card

86

12 SOFT KEYS FOR EASY OPERATION
Rear Terminals

standard Ethernet and optional
RS-232/422/485

Power supply

6 SLOTs for Plug & play I/0 cards, maximum 6 analog
input or mixed with analog & digital I/O cards

Input & Output Cards

Digital input Digital output (6 alarms)  Analog input

Mixed Mode

* View max. 6 mixed real time data trends horizontally.

* Display data in “Bars” and “Digits” together with mixed “Trends”.

* Recognize data trends easily by different colors and tag names.

* Switch to other configured pages easily by “Page” function key.

e Display current “Time/Date” information.

* Remind the user of “Alarm” or “Memory Full”. Paperless Recorder
VRO6



Trend Mode

&
L o e B
| | L
Trinid t:; |
e !
HA Sy e |
Saoraan i B R ==
1 B
Wit i o - SO
| | | | | s L2
History | 07 e S =y i
=
- P i J:_'__..-.-" e
Eveant "ﬁ.l | | ] 10
e h ]
Exit

¢ \View max. 6 real time data trends vertically.
e Recognize data trends easily by different colors and tag names.
e Switch to other configured pages easily by “Page” function key.
e Display current “Time/Date”information.

e Remind the user of “Alarm” or "Memory Full”

Bar Graph Mode

I Y3

¢ \View max. 6 real time data in bar graphs.

e Scale individually by user in “configuration”.

¢ Display data value and tag name in different colors together with
each bar graph.

e Mark “Hi/Lo” alarm limits.

e Display current “Time/Date” information.

* Remind the user of the “Alarm” or “Memory Full”.

Numerical Mode
i _DEMO Ftiime

4

SIGFE

it

-9.41

® \View max. 6 real time data in numbers.

¢ Display data value and tag name in different color.
e Mark “Hi/Lo” alarm limits.

e Display current “Time/Date” information.

e Remind the user of the “Alarm” or “Memory Full”.
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Historical Mode

* ‘ | st |
e
+* e e Sl
H N %;ﬁ‘jl? T 1 i o ._.v_-..-._\___‘__\_ e

i P
iz ﬁﬁ e e
k=0 |

Back | __"“——_,i"'-:'-'._.. |
e Display max. 6 sets of historical data simultaneously.
e View desired data section by " 17 '&" | " function keys.
e Access precise data value at a point selected by moving the "ruler".
e "Zoom'" to expand/contract the display time span.
¢ \View historical data trends and their respective data values.
® Recognize trends easily by different colors and individual tag names.

Alarm List

LT
LoAl
wm
LAl
Lablam
Hullam
- Hislmm
Hislam
Tiaiam
LoAiem
H&lam
Ladlem

i

o
H
&
=i
o
g.
E_
W
=
=

e |ist all the alarm records clearly with useful information.

e Browse through the alarm list or "acknowledge" alarm easily by
function keys on the vertical bar.

e Remind the user of the alarm status in different colors.

Configuration Mode

CH=pacy

iz Iz Ja |5 Js |
% M [ Dt |
¥ Log Metoci [instrt v - Speed: [15 9]

Serson Thermocoupka 1 Typa Linit o0 Rm —lmllwltﬂl]ﬂ

Az Je [an 1z e

i

= E’;m!l'm Satpeint kbl . b Hysteresls:
1H _r;_|;r?51_:u JLog Alarm o Reticn |EE

- 2L =l[i40 LogAlam }"Jc-Putbm ij_f =]

e || 2 [HH Eee00 LogAlam o cticr o =]
40 slfmo fogdam

Back —

e Configure pen (input/output, pen name, event, job.....)
e Configure page (color, pen, decimal, pen width.....)
e Configure timer.
e Configure instrument (storage media, display,
communication, time/date....)
Paperless Recorder
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INSTALLATION

@

Mechanical Data

- 173mm - 25.4 169mm —————»]
mm |
152mm
152mm =
= D | n
:_ll,r
% 11— | — C137mm
—1/ ~—Max. 20mm
Panel Cutout Wiring Cable
Min.
200
Metal Guage
24 max.
5
: Bare
Min. Length
200 10-16
mm
1387}
L—138’:5
Analog Input Card (Al181, Al182, Al183) Analog Output Card (AO183I, AO183V)
3-wire  2-wire
RTD RTD

Load
R=500 ohms max.

B v |
,_E )_V ()_mA Load

::| + + Q R=10K ohms min
TC %)mV
=/ -

Digital Input Card (DI181)

}
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SPECIFICATIONS

Power
90-250VAC or 20-28VAC, 47-63Hz, 60VA, 30W maximum
11-18, 18-36 or 36-72 VDC 60VA, 30W maximum

Display

6.5"TFT LCD, 640X480 pixel resolution, 256 colors
Memory

Storage Memory on board:16MB

CF Card: 2GB standard

Analog Input Card (Al181, Al182, Al183)
Resolution: 18 bits
Sampling Rate: 5 times/second
Maximum Rating: -2 VDC minimum, 12 VDC maximum
(1 minute for mA input)
Temperature Effect: +1.5 pV/°C for all inputs except mA input
+3.0 pV/°C for mA input
Sensor Lead Resistance Effect:
T/C: 0.2 pV/ohm
3-wire RTD: 2.6°C/ohm of resistance difference of two leads
2-wire RTD: 2.6°C/ohm of resistance sum of two leads
Burn-out Current: 200nA
Common Mode Rejection Ratio (CMRR): 120dB
Normal Mode Rejection Ratio (NMRR): 55dB
Isolation Breakdown Voltage among channels: 430VAC min.
Sensor Break Detection:
Sensor open for TC,RTD and mV inputs,
below 1 mA for 4-20mA input,
below 0.25V for 1-5V inputs,
unavailable for other inputs.
Sensor Break Responding Time:
Within 10 seconds for TC, RTD and mV inputs,
0.1 second for 4-20 mA and 1-5V inputs.

Characteristics:

Type Range Accuracy Input
@25°C Impedance
J -120°C - 1000°C *1°C 2.2MQ
(-184°F - 1832°F)
K -200°C - 1370°C *+1°C 2.2MQ
(-328°F - 2498°F)
T -250°C - 400°C 1°C 2.2MQ
(-418°F - 752°F)
E -100°C - 900°C *+1°C 2.2MQ
(-148°F - 1652°F)
B 0°C - 1820°C 2°C 2.2MQ
(32°F - 3308°F) (200°C - 1820°C)
R 0°C - 1767.8°C +2°C 2.2MQ
(32°F - 3214°F)
S 0°C - 1767.8°C 2°C 2.2MQ
(32°F - 3214°F)
N -250°C - 1300°C *1°C 2.2MQ
(-418°F - 2372°F)
L -200°C - 900°C 1°C 2.2MQ
(-328°F - 1652°F)
PT100 -210°C - 700°C 10.4°C 1.3KQ
(DIN) (-346°F - 1292°F)
PT100 -200°C - 600°C 10.4°C 1.3KQ
(JIS) (-328°F - 1112°F)
mV -8mV - 70mV %0.05% 2.2MQ
mA -3mA - 27TmA %0.05% 70.5Q
0~1V -0.12 - 1.15V 10.05% 32KQ
0~5V -1.3V - 11.5V %0.05% 332KQ
1~5V -1.3V - 11.5V %0.05% 332KQ
0~10V -1.3V - 11.5V 10.05% 332KQ
Analog Input Card (AI183V)
Type Range Accuracy Input
@25°C Impedance
-60~60mV -62~62mV +0.1% 2.2MQ
-2~2V -2.2~2.2V +0.3% 340KQ
-20~20V -22~22V +0.1% 3.64MQ
-20~20mA -22~22mA 10.1% 70.5Q
89

Digital Input Card (DI181)

Channels: 6 per card

Logic Low: -5V minimum, 0.8V maximum
Logic High: 2V minimum, 5V maximum
External Pull-down Resistance: 1KQ maximum
External pull-up Resistance: 1.5MQ minimum

Digital Output Card (DO181)

Channels: 6 per card

Contact Form: N.O. (form A)

Relay Rating: 5A/240 VAC, life cycles 200,000 for resistive load

Analog Output Card (AO183l, AO183V)
Output Signal : 4-20mA, 0-20mA (AO183I)

0-5V, 1-5V, 0-10V (AO183V)
Resolution : 15 bits
Accuracy: +0.05% of Span +0.0025% / °C
Load Resistance: 0-500 ohms ( for current output )

10K ohms minimun ( for voltage output )

Output Regulation: 0.01% for full load change
Output Setting Time: 0.1 sec ( stable to 99.9 % )
Isolation Breakdown Voltage: 1000VAC min.
Integral Linearity Error: +0.005% of Span
Temperature Effect: +0.0025% of Span/°C

COMM Module (CM181)

Interface: RS-232 (1 unit), RS-485 or RS-422 (up to 247 units)
Protocol: Modbus Protocol RTU mode

Address: 1-247

Baud Rate: 0.3~38.4 Kbits/sec.

Data Bits: 7 or 8 bits

Parity Bit: None, Even or Odd

Stop Bit: 1 or 2 bits

Standard Ethernet Communication
Protocol: Mod Bus TCP /IP, 10 BaseT

Auto polarity correction for 10 BaseT
Ports: RJ-45

Infrared Detector
Distance: Detect moving human body within 2 meters

Environmental & Physical

Operating Temperature: 5°C to 50°C

Storage Temperature: -25°C to 60°C

Humidity: 20 to 80% RH (non-condensing)

Insulation Resistance: 20 Mohms min. (at 500 VDC)

Dielectric Strength: 1350VAC 50/60 Hz for 1 minute

Vibration Resistance: 10-55 Hz, 10m/S? for 2 hours

Shock Resistance: 30 m/S? (3g) for operation, 100g for transportation
Dimensions: 1773mm(W) x 152mm(H) x 169mm(D)

Approval Standards
Safety: UL61010 C-1
CSA C22.2 No. 24-93
CE: EN61010-1 (IEC1010-1)
Overvoltage category Il, Pollution degree 2
Protective Class:
IP 30 front panel, indoor use,
IP 20 housing and terminals
EMC
Emission: EN50081-1, EN61326
(EN55011 class A,
EN61000-3-2, EN61000-3-3)
Immunity: EN50082-2, EN61326
(EN61000-4-2, EN61000-4-3,
EN61000-4-4, EN61000-4-5,
EN61000-4-6, EN61000-4-8,
EN61000-4-11)

Paperless Recorder
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Part No.
Al181

Al182
Al183
Al183V

DI181

DO181
AP181
CM181

CM182
PM181
PM182
PM183
PM184

PM185
PM186
MK181

CF204
AS181

AS182

SC181
AO183lI

AO183V

BT182

SNA-10A
UMVRO061

ACCESSORIES LIST
- ]

Description
1-channel analog input card
(Universal except -mA, -V )
2-channel analog input card
3-channel analog input card
3-channel analog input card
(£mA, £Vonly)
6-channel digital input card
6-channel relay output card
24VDC auxiliary power supply
RS-232/422/485 & Ethernet
Comm module
Ethernet Comm module
90~250 VAC power supply
11-18 VDC power supply
18-36 VDC power supply
90~250 VAC power supply
with power plug
36-72 VDC power supply
20-28 VAC power supply
Panel mount assembly kit

2GB compact flash card
Basic PC software Observer |

Extensive PC software
Observer Il

Slot cover for empty slot
3-channel analog output
card with current output
3-channel analog output

card with voltage output

Boot ROM w/ Math, Counter,
Totalizer & FDA 21 CFR part11
RS-485 to RS-232 converter

User Manual

Ordering Code:

Power
4:
5:
6:
7:
8:

Analog input card
:none

: 1 channel with Al181

:2 channels with Al182

:3 channels with Al183

14 channels with AI181 & Al183
:5 channels with Al182 & Al183
: 6 channels with Al183

: 6 channels with Al183 & Al183V
: 3 channels with AI183V
: 6 channels with Al183V

IO~NoOODWN =0

VRO6-L1 L1 L1 J-00 01 0O0-00 O 1

90-250 VAC, 47-63Hz
20-28VAC, 47-63Hz
11-18VDC

18-36VDC

36-72VDC

*See Al181/2/3 (V) to the left.

Digital input card
0:
1:

Digital output card

0:
1:
2:

Communication

0:

1: RS-232/422/485 (three in one ) +Ethernet interface

PC software
1: free basic software Observer | for non-communication application
2: extensive software Observer Il for RS-232/422/485 or Ethernet

Firmware
1: with Mathematics, Counter , Totalizer & FDA 21 CFR part 11 compliance

Storage media

none
6 channels

none
6 relays
12 relays

standard Ethernet interface

6: 2GB compact flash card

Case / Mounting
4: standard panel mounting in black case

Special option
0:
1:

OTMMmMOA®N

none
24VDC auxiliary power supply
( for transmitter, 6 channels )

: 3-channel current output
: 6-channel current output
: 9-channel current output
: 3-channel voltage output
: 6-channel voltage output
: 9-channel voltage output
: panel mounting with rear power

plug & Europe power cable

5: panel mounting with rear power plug
& USA power cable

6: panel mounting with front power switch

7: 7=145, 24VDC auxiliary power supply with
rear power plug

8: 8=1+6, 24VDC auxiliary power supply with
front power switch

9: 9=1+5+6, 24VDC auxiliary power supply
with rear power plug and front power switch

X: other options

Note: * Standard model without option VR06-4X00-011-140
* The rear slots of the recorder will only accept up to 6 optional cards in any combination.
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VR18 Paperless Recorder

6.5” Color TFT LCD with 640x480 pixels resolution
The Maximum Channels :

18 isolated analog input channels

Plug & Play Supported I/O Cards, 6 Slots
The High Flexibility :

User configurable /O card

Expandable modular architecture

Flexible screen configuration

User-Friendly :

Soft keys coupled with interactive dialog simplify
setup & operation procedures

Easy - to - access function keys

Infrared Detector :

Shut off LCD automatically to prolong LCD life
and save power while nobody near by

Save Space :

Only 169 mm (6.7”) depth behind panel
Various Display Formats :

Vertical trend, Horizontal trend,

Bar Graph, Numerical or mixed

Save Data in Flash ROM,

Compact Flash Card or PC

Communication :

Standard Ethernet and optional RS-232/422/485
The Highest Accuracy :

18-bit A -D analog input, 15-bit D-A analog output.
Fast Sampling Rate :

Within 200 msec for all channels,
Brﬁfﬂfﬁffd | Programmable Filter or Moving Average Sampling Method
e I Statistics with Instant, Average, Min./Max. Values
Programmable Alarms and Messages available

@ 91 Paperless Recorder
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12 SOFT KEYS FOR EASY OPERATION

VR18 is the World First paperless recorder of the same size with the
highest resolution (true VGA , 640x480 pixels), infrared detector, 18
channels, plug & play I/O card, high flexibility, the most user - friendly and
the shortest depth. In chemical plant, food & beverage plant, petrochemical
plant, semiconductor plant, metal alloy, automotive plant, environmental
monitoring or laboratory, VR18 can be used to monitor, record, evaluate
the processes in the plants.

The user can access data on the screen as well as on site from a remote
place via RS-232, RS-485, RS-422 serial interface or Ethernet networking.
The historical data can be stored in flash ROM, Compact Flash Card, or
collected in a remote host PC for data evaluation and print-out.

Panel Mounted Style
6.5"color TFT LCD 640x480 pixels resolution

Infrared detector protect LCD &
save power

Power switch

Compact Flash Card

92

Rear Terminals

standard Ethernet and optional
RS-232/422/485

Power supply

6 SLOTs for Plug & play I/O cards, maximum 18 analog
input or mixed with analog & digital I/0 cards

Input & Output Cards

Digital input Digital output (6 alarms)  Analog input

y.
 Display data in “Bars” and “Digits” together with mixed “Trends”.
* Recognize data trends easily by different colors and tag names.
* Switch to other configured pages easily by “Page” function key.
* Display current “Time/Date” information.

* Remind the user of “Alarm” or “Memory Full”. Paperless Recorder

VR18



Trend Mode
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¢ View max. 6 real time data trends vertically.
* Recognize data trends easily by different colors and tag names.
e Switch to other configured pages easily by “Page” function key.
e Display current “Time/Date”information.
* Remind the user of “Alarm” or "Memory Full”

Bar Graph Mode

lrd

e \View max. 6 real time data in bar graphs.

e Scale individually by user in “configuration”.

¢ Display data value and tag name in different colors together with
each bar graph.

e Mark “Hi/Lo” alarm limits.

e Display current “Time/Date” information.

* Remind the user of the “Alarm” or “Memory Full”.

Numerical Mode

Ml

) !

Lingl

-28.23 -9.41

® \View max. 6 real time data in numbers.
¢ Display data value and tag name in different color.
e Mark “Hi/Lo” alarm limits.

e Display current “Time/Date” information.

e Remind the user of the “Alarm” or “Memory Full”.
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Historical Mode
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e Display max. 6 sets of historical data simultaneously.

¢ \View desired data section by " 17 '&" ] " function keys.

® Access precise data value at a point selected by moving the "ruler".
® "Zoom" to expand/contract the display time span.

e iew historical data trends and their respective data values.

® Recognize trends easily by different colors and individual tag names.

Alarm List
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e List all the alarm records clearly with useful information.
e Browse through the alarm list or "acknowledge" alarm easily by
function keys on the vertical bar.
¢ Remind the user of the alarm status in different colors.

Configuration Mode
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Seraor: Thermoeouple I Type Unib °C  Fange: -130.044000.0
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e Configure pen (input/output, pen name, event, job.....)
e Configure page (color, pen, decimal, pen width.....)

e Configure timer.

e Configure instrument (storage media, display,

communication, time/date....)
Paperless Recorder
VR18



INSTALLATION

Mechanical Data

o 173mm—————

152mm

Panel Cutout

Min.
200

Min.
200

138%)

L—msté
Analog Input Card (Al181, Al182, Al183)

3-wire  2-wire
RTD  RTD

—El 7 ()iv OimA

+
TC

+
mV

Digital Input Card (DI181)

-
o

25.4
mm

169mm ——

152mm

000 [00000000

s |

013

7mm

~—Max. 20mm

Wiring Cable

Metal Guage
24 max.

—

Bare

Length

10-16
mm

Analog Output Card (AO183I, AO183V)

Load
R=500 ohms max.

Load
R=10K ohms min

Paperless Recorder

VR18



SPECIFICATIONS

Power
90-250VAC or 20-28VAC, 47-63Hz, 60VA, 30W maximum
11-18, 18-36 or 36-72 VDC 60VA, 30W maximum

Display

6.5" TFT LCD, 640X480 pixel resolution, 256 colors
Memory

Storage Memory on board: 16 MB

CF Card:2GB standard

Analog Input Card (Al181, Al182, Al183)
Resolution: 18 bits
Sampling Rate: 5 times/second
Maximum Rating: -2 VDC minimum, 12 VDC maximum
(1 minute for mA input)
Temperature Effect: +1.5 pV/°C for all inputs except mA input
+3.0 pV/°C for mA input
Sensor Lead Resistance Effect:
T/C: 0.2 pV/ohm
3-wire RTD: 2.6°C/ohm of resistance difference of two leads
2-wire RTD: 2.6°C/ohm of resistance sum of two leads
Burn-out Current: 200nA
Common Mode Rejection Ratio (CMRR): 120dB
Normal Mode Rejection Ratio (NMRR): 55dB
Isolation Breakdown Voltage among channels: 430VAC min.
Sensor Break Detection:
Sensor open for TC,RTD and mV inputs,
below 1 mA for 4-20mA input,
below 0.25V for 1-5V inputs,
unavailable for other inputs.
Sensor Break Responding Time:
Within 10 seconds for TC, RTD and mV inputs,
0.1 second for 4-20 mA and 1-5V inputs.

Characteristics:

Type Range Accuracy Input
@25°C Impedance
J -120°C - 1000°C *1°C 2.2MQ
(-184°F - 1832°F)
K -200°C - 1370°C +1°C 2.2MQ
(-328°F - 2498°F)
T -250°C - 400°C *1°C 2.2MQ
(-418°F - 752°F)
E -100°C - 900°C *1°C 2.2MQ
(-148°F - 1652°F)
B 0°C - 1820°C *2°C 2.2MQ
(32°F - 3308°F) (200°C - 1820°C)
R 0°C - 1767.8°C +2°C 2.2MQ
(32°F - 3214°F)
S 0°C - 1767.8°C *2°C 2.2MQ
(32°F - 3214°F)
N -250°C - 1300°C +1°C 2.2MQ
(-418°F - 2372°F)
L -200°C - 900°C *1°C 2.2MQ
(-328°F - 1652°F)
PT100 -210°C - 700°C 10.4°C 1.3KQ
(DIN) (-346°F - 1292°F)
PT100 -200°C - 600°C 10.4°C 1.3KQ
(JIS) (-328°F - 1112°F)
mV -8mV - 70mV 10.05% 2.2MQ
mA -3mA - 27mA %0.05% 70.5Q
0~1V -0.12 - 1.15V %0.05% 32KQ
0~5V -1.3V - 11.5V %0.05% 332KQ
1~5V -1.3V - 11.5V 10.05% 332KQ
0~10V -1.3V - 11.5V %0.05% 332KQ
Analog Input Card (Al183V)
Type Range Accuracy Input
@25°C Impedance
-60~60mV -62~62mV +0.1% 2.2MQ
-2~2V -2.2~2.2V +0.3% 332KQ
-20~20V -22~22V +0.1% 332KQ
-20~20mA -22~22mA 20.1% 70.5Q
95

Digital Input Card (DI181)

Channels: 6 per card

Logic Low: -5V minimum, 0.8V maximum
Logic High: 2V minimum, 5V maximum
External Pull-down Resistance: 1KQ maximum
External pull-up Resistance: 1.5MQ minimum

Digital Output Card (DO181)

Channels: 6 per card

Contact Form: N.O. (form A)

Relay Rating: 5A/240 VAC, life cycles 200,000 for resistive load

Analog Output Card (AO183l, AO183V )
Output Signal : 4-20mA, 0-20mA (AO183lI)

0-5V, 1-5V, 0-10V (AO183V)
Resolution : 15 bits
Accuracy: +0.05% of Span +0.0025% / °C
Load Resistance: 0-500 ohms ( for current output )

10K ohms minimun ( for voltage output )

Output Regulation: 0.01% for full load change
Output Setting Time: 0.1 sec ( stable to0 99.9 %)
Isolation Breakdown Voltage: 1000VAC min.
Integral Linearity Error: +0.005% of Span
Temperature Effect: +0.0025% of Span / °C

COMM Module (CM181)

Interface: RS-232 (1 unit), RS-485 or RS-422 (up to 247 units)
Protocol: Modbus Protocol RTU mode

Address: 1-247

Baud Rate: 0.3~38.4 Kbits/sec.

Data Bits: 7 or 8 bits

Parity Bit: None, Even or Odd

Stop Bit: 1 or 2 bits

Standard Ethernet Communication
Protocol: Mod Bus TCP /1P, 10 BaseT

Auto polarity correction for 10 BaseT
Ports: RJ-45

Infrared Detector
Distance: Detect moving human body within 2 meters

Environmental & Physical

Operating Temperature: 5°C to 50°C

Storage Temperature: -25°C to 60°C

Humidity: 20 to 80% RH (non-condensing)

Insulation Resistance: 20 Mohms min. (at 500 VDC)

Dielectric Strength: 1350VAC 50/60 Hz for 1 minute

Vibration Resistance: 10-55 Hz, 10m/S? for 2 hours

Shock Resistance: 30 m/S? (3g) for operation, 100g for transportation
Dimensions: 173mm(W) x 152mm(H) x 169mm(D)

Approval Standards
Safety: UL61010 C-1
CSA C22.2 No. 24-93
CE: EN61010-1 (IEC1010-1)
Overvoltage category Il, Pollution degree 2
Protective Class:
IP 30 front panel, indoor use,
IP 20 housing and terminals
EMC
Emission: EN50081-1, EN61326
(EN55011 class A,
EN61000-3-2, EN61000-3-3)
Immunity: EN50082-2, EN61326
(EN61000-4-2, EN61000-4-3,
EN61000-4-4, EN61000-4-5,
EN61000-4-6, EN61000-4-8,
EN61000-4-11)

Paperless Recorder
VR18



ACCESSORIES LIST

Part No.
Al181

Al182
Al183
Al183V

DI181
DO181
AP181
CM181

CM182
PM181
PM182
PM183
PM184

PM185
PM186
MK181
CF204
AS181

AS182

SC181
AO183I

AO183V

BT182

SNA-10A
UMVR181

Description
1-channel analog input card
(Universal except -mA, -V )
2-channel analog input card
3-channel analog input card
3-channel analog input card
(xmA, £Vonly)
6-channel digital input card
6-channel relay output card
24VDC auxiliary power supply
RS-232/422/485 & Ethernet
Comm module
Ethernet Comm module
90~250 VAC power supply
11-18 VDC power supply
18-36 VDC power supply
90~250 VAC power supply
with power plug
36-72 VDC power supply
20-28 VAC power supply
Panel mount assembly kit
2GB compact flash card
Basic PC software Observer |
Extensive PC software

Observer Il

Slot cover for empty slot
3-channel analog output

card with current output
3-channel analog output

card with voltage output

Boot ROM w/ Math, Counter,
Totalizer & FDA 21 CFR part11

RS-485 to RS-232 converter

User Manual

Ordering Code:

Power

VRisS-O OO O-O000O-00 0O

4: 90-250 VAC, 47-63Hz
5: 20-28VAC, 47-63Hz
6:11-18VDC
7:18-36VDC

8: 36-72VDC

Analog input card
0: none
1:1 channel with Al181
2:2 channels with Al182
3:3 channels with Al183
4:4 channels with Al181
& Al183
5: 5 channels with Al182
& Al183
6: 6 channels with Al183
A:9 channels with Al183
*See Al181/2/3 (V) to the left.

SCTXSIO00W

: 12 channels with Al183
: 15 channels with Al183
: 18 channels with Al183
: 3 channels with Al183V
: 6 channels with Al183V

: 12 channels with AI183V

: 18 channels with Al183V

9 channels with Al183V

15 channels with Al183V

Digital input card
0: none
1: 6 channels
2: 12 channels
3: 18 channels

4: 24 channels
5: 30 channels
6: 36 channels

Digital output card

0: none
1: 6 relays 3: 18 relays
2: 12 relays 4: 24 relays

Communication

0: standard Ethernet interface

1: RS-232/422/485 (three in one ) +Ethernet interface

PC software
1: free basic software Observer |
2: extensive software Observer |

for non-communication application
for RS-232/422/485 or Ethernet

Firmware

1: with Mathematics, Counter , Totalizer & FDA 21 CFR part 11 compliance

Storage media
6: 2GB compact flash card

Case / Mounting

1: standard panel mounting in grey case

Special option
0: none
1: 24VDC auxiliary power supply
( for transmitter, 6 channels )
2: 3-channel current output
3: 6-channel current output
4: 9-channel current output
D: 3-channel voltage output
E: 6-channel voltage output
F: 9-channel voltage output

G: panel mounting with rear power

plug & Europe power cable

5: panel mounting with rear power plug
& USA power cable

6: panel mounting with front power switch

7: 7=145, 24VDC auxiliary power supply with
rear power plug

8: 8=1+6, 24VDC auxiliary power supply with
front power switch

9: 9=1+5+6, 24VDC auxiliary power supply
with rear power plug and front power switch

X: other options

Note: * Standard model without option VR18-4X00-011-610
* The rear slots of the recorder will only accept up to 6 optional cards in any combination
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CRO6

HYBRID RECORDER =

Low price, short case,
light weight

Large LEDs
N E with 18mm-height display

¥

=T T -
NS FRT  Seen anT

i

Easy Operation Keys

Analog Recording B
of 6 Point
Short Depth
150mm
FEATURES Dust-proof,

] IP65 Water-resistance
e 6-channel dotting

e Short depth in 150mm

e Weights 1.5kg only

e Dust-proof.IP-65 Water- resistance

e Standard RS-232 Communication interface
e Universal input and range

e UL, CSA, CE approved
@ 97 Chart Recorder
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© 24057 HYBRID RECORDER
SPECIFICATIONS _

CRO6 - [] [ [

Input
Communication

0 = stardard RS - 232C
1=RS -485

DI/DO ( digital input / output )
0 =none

1 = 6 relay output

2=3DI

3 =3 DI + 6 relay output

Performance

Out-of-paper sensor
0 =none
1=yes

Alarm

Item Part number
Chart paper HZCGAO105EL001
Ribbon cassette WPSR188A000001A

Communication

Power Supply

Unit: mm

Structure

Operation Condition

Recording / Printing Performance

Panel Cutout

Chart Recorder
CRO6
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Manuel Alejandro Orozco Ruvalcaba
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