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Module type
Digital Temperature Controller

yeries

Users Environments
Cost Performance Low Power Consumption

the control system at a reasonable cost. Less heat generation to suppress temperature increase inside

Dual loop control modules are utilized to keep Uses newly designed power supply and control circuits. |
Up to 62 loops of temperature control. ‘ control panel.

From a single loop to 62 loops temperature control

. Human
Environments

Less Wiring Safe, yet easy to use

Separated installations by control zones are possible. \ Hinged terminal cover is supplied  Interleave terminal arrangement
Wiring to sensors and output devices can be minimized. as standard. for easy wiring.

Modules can be installed separately inside a control panel er
a machine to reduce the physical size of the housing.

Basic Extension
module madule

Communications
(AS-4E8) ' T .
@&

Communications
(AS-485)

Powet IE Powar I' e J
supply supply . Ty
Communication and power supply. — Modules can be installed : ;
for extension modules are snapped  at different positions. c m qu
together via mating connectors.”

4 J CE,UL,CSA,C-Tick pending




Input

Spec

fications

Heater break alarm (HBA)

Number of inputs 2 points (V-TIO-A/B)
1 points (V-TIO-C/D,Heal/Cool lype)
* 2 points type : Isolated between each channel)

Input a) Thermocouple, Low voltage group
Thermocouple 1 K, J, E, T, R, S, B, N (JIS/IEC)
PLII(NBS) W5Re/W26Re (ASTM)
Low voltage : 0 to 100mV DC
b) RT
Pt100th§IEC) JPt100(JIS) *3-wire system
¢) High voltage, Current group
High voltage : 0to 5Y DC, 1 ta 5V DC, 0 to 10V DC
Current: 4 1o 20mA DC, 0 to 20mA DC
{Input impedance : 25082)
* Inputs are freely selectable within each group.

Sampling time 0.5 sec
Measuring accuracy  a) Thermocouple (K, J, T, PLII E
Lessthan -100°C:  +2.0°
-10010333°C: _#10C
‘More than 334 +(0.3% of Reading + 1digit)

b) Thermocouple (R, SN, WEFIGMEE-FIG}
Less than 667 C:  +2.0C S
More than 667°C . +(0.3% of Reading + 1digit)

¢) Thermocauple (B)

Less than 400°C : -t?U OCC

400 10 667°C :

More than 667C : < (0 3% of Reading + 1digit)
d) RTD

Less than 267°C ; 0.8°C

More than 267'C: . -r_(_O 3% of Reading + 1digit)
e) Voltage : +0.3% of span
f) Current +0.3% of span

Cold junction temperature  +1.0°C (at 23°C+2°C) (Thermocouple)

compensation error * Within +1.5°C (Between -10 and 50°C)
Influence of external  0.15u\/C2 (Thermocouple input)
resistance
Influence of lead Maximum 1082 per wire (RTD input)
resistance
Input break action Thermocouple input, ATD input, Low voltage input ;
Up-scale
High voltage input . Value around 0V
Current input : Value around OmA

Input digital filter 1 to 100 sec. (OFF when 0 is set.)

PV bias -span to +span

Performance

MNumber of alarm 2 points (1point/ch)
CT type CTL-6-P-N, CTL-12-556-10L-N (Specify when ordering)

Input range CTL-6-P-N : 0to 304
CTL-12-556-10L-N : 0 to 100A

Setting range 0.0 to 100.04 (Heater break alarm function Is OFF when 0.0 setting)
Display accuracy 5% of input value or £2A (whichever is larger)

Output Communication data output or event output (Option)

Control loop break alarm (LBA)

Number of alarm 2 points {1point/ch)

LBA time setting 0 to 7200 sec.(LBA is OFF when 0 is set)

L.BD deadband setting 0 to input span

QOutput Communication data output or event autput (Option)

Communications

Communication Based on RS-485 (2-wire, half duplex connection)
method
Protacol a) ANSI X3.28 (1976) 2.5 A4

b} MODBUS

* Selectable

Comgﬂunication 2400, 96008, 19200, 38400BPS (selectable)

spee

Bit configuration  Start bit : 1, Data bit : 7 or 8 (For MODBUS 8 bit only)
Parity bit : Without, Odd or even
Stop bit : 1

Maximum 31 modules
connection

Event input (optional)

Insulation resistance More than 500V DC 20M( between each isolation block

Dielectric voltage More than 600V AC Tminute betwean each Isolation block

Number of input 1 point

Input method ~ MNon-voltage input
d {Open : 500KL2 or more, Close : 1062 or less)

Rating voltage 24V DC
Rating current  Approx.6m#A

Functions Control run/stop select, Alarm interlock release

Event output (Optional)

Control
Control method Brilliant PID control {with autotuning)
+ Direct action/Reverse action is selectable
* ON/OFF action s selectable.
Heat/Cool Brilliant PID control (with autatuning)
+ Air cooling/Water cooling are selectable
i a) Proportional band : Temperature input 0 to input span{"C)
Setingrange i Voltgge + Current input 0.0 to 1000.0%
of input span
* ON/OFF action when P=0
b) Cool side proportional band
: Temperature input 0 to input span('C)
Voltage » Current input 0.0 to 1000.0%
of input span
c) Integral time : 1 to 3600 sec
d} Derivative time ; 0 to 3600 sec * Derivative action is OFF when D=0
) Control response : Slow, Medium, Fast
f) Qutput limiter : -5.0 to +105.0% [ngh.fLow individual setting)
EJ Deadband/Overlap : -span to + span * Minus setting : Overlap
) Proportional cycle : 1 to 100 sec (Heat/Cool individual setting)
i) Other setting : Auto/Manual selectable
Output a) Relay contact output, Form a contact, 250V AC 3A (resistive load)

« Eleclric life : 300,000 cycles or mare (resistive load)
b) Voltage pulse output DC 0/12V
(Load resistance : more than 6000)
¢) Current output 4 to 20mA DC, 0 to 20mA DC
(Load resistance : less than 600L1)

d) Continuous voltage output 0to 8V DC, 1 to 5V DC, 0 to 10V DC

(Load resistance : more than 1ki2)

Event action

Number of output 2 points

QOutput method  Relay contact output, Form a contact, 250V AC 1A (resistive load)
» Electric life : 300,000 cycles or more (resistive load)

Functions Temperature alarm outpul, Heater break alarm output,

Control loop break alarm output, Burnout output,
Temperature rise completion

General Specifications

Number of alarm Up to 2 points/ch

Alarm typas Deviation high, Deviation low, Deviation high/low,
Deviation band, Pracess high, Process low
*Hold action is available except for Deviation Band.
*Alarm interlock and delay timer is available.

Setting range a) Deviation alarm : -span o +span

b} Process alarm : Same as input range

¢) Deviation high/low, Deviation band : 0 to input span
Differential gap 0 to Input span

Output Communication data output or event output (Option)

Supply voltage  21.6 to 26.4V DC [Including supply voltage varlation]
(Rating 24V DC)

Power V-TIO-A/B/C/D, With event input/output :  Maximum 120mA
consumption V-TIO-A/B/CID, Without event inputioutput : Maximum 90mA

Power failure A power failure of 20msec or less will not affect the control
action.

Memory backup  Backed up by nen-volatile memory (EEPROM].
{Data retaining period : Approx. 10 years,
Number of writing : Approx. 1,000,000 times,
* Depending on storage and operating conditions.

Ambient -10te50°C
temperature

Ambient humidity 5 to 85%RH (No dew condensation)
Abusolute humidity : MAX W.C 28g/m® dry air at 101.3kPa

Weight V-TIO-A/C, With event inputioutput : 210g
V-TIO-A/C, Without event input/output : 1809
V-TIO-B/D, With event input/output ; 200g
V-TIO-B/D, Without event input/output :170g

External dimensions See external dimensions
Operating Free from corrosive and flammable gas and dust.

anvironment

Other conditions Free from external noise, vibration, shock and exposure to
direct sunlight.

Compliance with Standards

CE Mark, UL Recognized, CSA Certified, C-Tick mark (Pending)



Terminal

Temperature control module

Terminals
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(" Connector (Event input/output) ) (Optional)

Temperature control module
(Basic type, Extension type)

Terminal

Temperature control module

Event input
"_Di (Digital input)
_i Non-veltage input

Event output

Temperature control module
(Basic type)
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T

NO_| DO1 (Digital output 1)
Relay contact output

Nq'."| DO2 (Digital output 2)
| Relay contact output

xternal Dimension

seen from top

6.6 _" 40.5

(Unit:mm)

(Example: when a connector SRVP-01 is used with
a madule with digital input/digital output functions).
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/O Connector (plug)

SRVP-01

for event input/output

Model : SRVP-01 (Front-screw type)
{Equivalent product : FRONT-MSTB 2,5/6-5TF-5,08, PHOENIX CONTACT
Model : SRVP-02 (Side-screw type)
(Equivalent product :MSTB 2 5/6-STF-5,08, PHOENIX CONTACT §

SRVP-02

\

Temperature control module

(Extension type)

{ when installed with screws )
35.25:0.2 30402,
|

03.5 (M3)

- Mounting brackets : KSRX-55 (')

* Earh module is supplied wih
one maunting bracket as o
joint. Additional mounting
beackets (KSAX-55) mus! be
oddared saparatiy.



ystem Configuration

7

Module Configuration

® V-TIO-A and V-TIO-B (or V-TIO-C and V-TIO-D) have similar control functions and specifications.
@ V-TIO-A and V-TIO-B can accept maximum of two inputs. (A single input only for V-TIO-C and V-TIO-D).
@ Digital input/output funclions are optional

\

4 Nl Extension tyoe IR
Temperature control module Temperature control module

V-TIO-A V-TIO-B

4 N/ LE ension type B

SCEUODD Temperature control module

V-T10-D

LU Temperature contral module

V-TIO-C

(With Digital (With Digital (With Digital (Wiih. Digital
\\ mpuljoutpul_/ \ input/output) / \ input/output) // \ input/output)

Operation panel

Computear | Jr—
RSaRcy . @ In case of Windows 959N,
R5-232C/RS-485 please use an RS-232C/R5-485 convertar with autematic send/receive switching function,
convertar Recommended products: CD485, CD485Y (Data Link Co. Lid)
Alternative products (485 O| 9TB, etc) may be avallable from B and B-Electronics through
<ps4gss | ‘ttpliwwwbb-elec.com

Control Unit

Example of system configuration

z

V-TIO-AN-TIO-C

\__ VTio: BA-TIO-D

@ Whan two or more modules are used combined, the first module
musl be a basic medule (V-TIO-A or V-TIO-C).

—

Power supply
(DC24V) ” ” “ T
Input 1 Input 1 Input 1 Input
\\ Input 2 Input 2 Input 2

Extension modules (V-TIO-B or V-TIO-D) da not work alone without

/ Qutput 1 VETIO-A or V-TIO-C
q .
Output 1 gﬂ:p:ﬂ 2 Ouitput 2 geat outpil As long as the first module Is a basic module, the added extension
Dulput 2 P! ool output -
; CT input modules can ba mixed (V-TIO-B and V-T10-D}
MODBUS CcT |npu1 GT_Inme 2 cT mpul
ANSIX3.28 ” 1l i
2.5 A4 i [V-TIO-8)
tSelemahIeJ [V-TIO-A] QEIEE  with Event inputioutput)
Andres: Addrass Addrass Address
] 8 8 8

Control Unit

7

Heat output  Heat output  Heat output
Cool output  Cool output  Cool output

I

CT Input
1

}

Power supply
(DC24V) 1
Input

Input  Input

5

Max.31 modules with address
sefting range 0 to 99

® Power supply and communication are available thraugh connectors between V-TIO-AN-TIO-C and combined modules.

Digital input/output
E E E <Event input : Non voltage input>

<Event output : Relay contact outputs

Control loop break alarm
Burnout alarm
wemparaiure rise comp]ehorv’

i i Eventinput 1/ Control start/stop, \.‘I
H ! alarm interlock relaase___.-
il E Eventoutputt2
i / ™
I_ L sl I_ M=l Temperature alarm, b
. ‘ L—p | Healer break alarm

Please use the following connectors for event input/output function.
Front screw type Side screw type
Model  SRVP-01 ‘Madal SRVP-02

An equal product

MSTE 2,5/6-STF-5,08,
PHOENIX CONTACT

An equal product
FRONT-MSTB 2,5/6-5TF-5,08,
PHOENIX COMTACT




® Temperature Control Module

(ﬁodel and Suffix Cob

Input Code Table

. Suifix Code
Specifications | pigital Controller V-TIo-D-0 000-0 0+0 00 00-0-0 Input Type (nputgoug) | Range  |Cod@ ~Code]
Tioe Basiclype AT ] 0t0400C | KO2| 32t752F |KBY
yp Extension type B _0oa0o0c | K04 s2t014727 (KB
Control method | 712 conirol with AT (reverse action) E = K 20010 +1372'C | K1B| -328 10 +2501'F | KBT|
PID control with AT (direct action) 0.0t0400.0C | KO9| 32.0107520°F |KC2
Measured input | Ses Input and Range code table (Common to GH1 and CHe} | 10 200,010 4400.0°C 308,010 +752.0°F KCA
Relay contact output M ; - 30 10 T50°F
Voltage pulse output 0/12V DC. v Dodoc BEES Yol
A = — 010 BOO'C M 210 1472F [JC1
Continuous voltage aulput 0to 5V DC 4 J 20010 +1200°C | J15 398 10 +2192°F| JBA |
Control output 1| Continuous valtage output 010 10V DG — [ [ | Thermocouples T = -::BC%
(CH1) Continuous voltage output 1 to 5V DC 6 we - 5 J09] 32 S
Ry 7 Low voltage -200.0 0 +400.0°C | J27 |-328.0 o +752.0°F| JC3
8 —Tml graup ‘C | TO8 :}_21(1?52'.F TB9
ntrol output 2 (CH2) | See control output 1 code 8] | T09] 32t0352F |TCH]
No event input. N =] T 20010 +400C | T16| 32810 +752F | TBB|
Event input (DI} | RUN/STOP 1 S 0.010400.01C | T0§, 32.010 7520 |7C3 |
Alarm interlock release 2 2000 to +400.0°C| 718 |-328.0 o +752.0°F ]3_2_
No event output NN|[ S 010 1768°C | 32103214F |SAB]
Event output (D01)| 5, avent outpiil code tabie oo R 0to 1768°C % 3210 3214°F
Ho event output NN | PLI 0101390C | AQ2] 3210253¢F |AA2
Event output {D02)| .0 oyant output code table og N 010 1300C | NO2| 32102372F |NAB
CTtpe (D|CILEPN _[Ow30A] ——— —— T :
type CTL-12-S56-10L-N__ [0 1o 1004 ] ] wza;'e 0t02300C | W03 azto4i72F \WAS
B RS-485 (RKC standard/ANS| 5 . -
Communication | gz sz EMOD_;'UE}M ) 5 £ 00800C | ED1| 3210 1472F |EAB|
0101000°C | EO2| 32to1832°F |EAT
({ 1) slgfrﬁeaﬁgﬁggr ﬁﬁsﬂ"{h%!e"ffﬁer?’a fgrﬂlml!l output type is continuous voltage or current output, although Heater hrsak) B Dto1800C | BO3! 32t03272F |BB1
010 100mV DC | P bl 3
® Temperature Control Module (Heat/Cool control type) 010400C | DI7| %210752F |DCS
ST Suffix Code 0lo850C | D33| 32t01562F |DCA
Specifications | pigital Controller V-TIO-O-0 0O00-0 0+ 0 00 0o0-0-0 PO ™ 00104000C | D1B| 320107520 |DET
Basic typa [ C| | | I I RTD -200.0 to +400.0°'C| D28 |-328.0 10 +752.0'F | DCE
Type Extension type D il 010400C | P17| %20752F |pOS
Heal/Cool PID control with AT (water cooling) w 010600C | P3| a2t01112°F |PCA
Control method Heat/Cool PID cantral with AT (air cooling) A A 0.0t 4000°C| P16| 32010 7520°F |PCT
Measured input | See Input and Range code table oog -200.0 o +400.0°C| P2B|-328.0 10 +752.0°F | PCB
Relay contact output M g TV DG 401
Vollage pulse output 0/12V DC \ H'th voltagsi— -~ he '“grr
— an ETTR
Continuous voltage output 0o 5Y DC 4 S 11058V DC | Pro lo [BOT| programmable
Heat output Continuous voltage output 0 to 10V DC 5 i I i group b0 20mA DG zm
Continuous valtage output 1 to 5V DC 6 4to 20mA DC 801
Current output 0 to 20mA DC [l 115 BN [ * Inputs are freely selectable within each input group.
Currant output 4 1o 20mA DC 8
Cool output | See heat outpul code [a]
No event input [N ] E\lent OUtpUt COde tab’e g
Event input (DI) | RUN/STOP 1 | —= ETIOAR oty
Alarm interiock release 2 CH1 Event type Code| | CH2 Event type .cqqel
No event output NNl | [ CH1 Deiation High 1A | | CHR Deviation High 2A
Event outpul (P01) | Sce event autput code table oo CHI Dewation Low 1B, | [CHe Deviation Low 28
Mo event output NN CH1 Deviation High-Low 1€ | | CH2 Deviation High-Low 2C |
Event output (DO2) See avent output code table ag CH1 Band 1D | | CH2 Band i 2D
Ctiype (1) |CTL6-P-N_  [0l30A] P CH1 Deviation High with Hold 1E | | CH2 Deviation High with Hold 2
CTL-12-856-10L-N__[010 100A ] S CH1 Daviation Low with Hold 1F | | CH2 Deviation Low with Hold 2F |
e RS-485 (RKC sland_amIANSIh ke T " ° N i CH1 Deviation High-Low with Hold = 1G CH2 Deviation High-Low with Hold 2@
Communication | R 4gs (MODBUS] 6 CH1 Process High 1H | [CH2ProcessHigh " 2H |
- GH1 Process Low 1d | | CH2 Process Low 2J
( 1) gf??rﬁ"aiﬁﬁs A forn(é‘T l!rpa 10[)?ontrndfzu1pul type is continuous voltage or current output, aithough Heater braak) CHI Process High v Fold 3K | [Cri2 Process High wih Hord _T..E
CH1 Process Low with Hald 1L | [ CH2 Process Low with Hold 2L
Connector (plug) for event input/output @ e TrTels CH1 Deviation High with Re-hold ~ 11Q) | | CH2 Deviation High with Re-hold 29._‘
(plug) PULOR Current transformer for GH1 Dovialon Low wi Fhod " AR| [CH2 Devision Lowwif Fehod | 2R
Front-screw type Side-screw type heater break alarm CH1 Deviaton HighLow with Re-hold 4T | | CH2 Deviation High-Low wih e-hiold | 2T
ITyv%d_gl_ — ] |_ éh;ageulnz _‘ CIEEEN (’;I!od% CH1 Heater Break Alarm '3 1P | | CH2 Heater Break Alarm 3
2 = fo CH1 Contral Loop Break Alarm 4~ 49 | | CH2 Control Loop Break Alarm *4 29
A aquvalent product An equivalent product CTL-12-856-10L-N (% to 100A) S BLmoutArT 32 | [Crz Burmout Aam 0
FRONT-MSTE 2 5/6-STF-5,08 MSTB 2 5/6-5TF-5,08, - R
PHOENIX CONTAGT BHOENIX CONTACT CH1 Temperature rise completion 3 | | CH2 Temperature rise completion 23
r{‘E] In case of a heat/caol control type, event type cade cannot be specified rrcrn\
a table for channel 2. Please select the code from a table for channel 1,
{"3) An exclusive CT (sold separalely, See Accessory) Is required if heater break
alarm (HBA) is used. HBA can be used with relay or voltage pulse outpul.
(*4) Control Loop Break Alarm is not available when heat/cool PID control type.
k{‘5] Extension moedule alone cannot be used without having a basic type assngnedj

s[afore oparaling this product, read the instrection manual carefully 1o avoid incoract operation = An ambent termparature lower than <10°C or higher than 50°C
»This product is intended for use with industrial machines, test and measuring equipment. It is not designed |+ Areas subject to high humidity. Ambient humidity should not be lewer than 5% or higher than 95%RH
tor use with medical squipment, = Dlirect contact with water.
#lf it is possible thal an accident may cocur as a result of the fallure of the product or some other|= Corrosive enviranments,
abnormality, an appropriate independent protection device must be installed. * Hazardous areas containing explosive or lammable gases.
Safely «When instaliing this product, avoid the following: = Vibration or shock.
Warning | «Diract exposure to sunfight, * Areas subject to electrical noise caused by inductive |nterferance, static electricily or magnatic fislds.
RK » RKC INSTRUMENT INC.
I
(RIKA KOGYO CO.,LTD)
HEADQUARTERS: 16-6, KUGAHARA 5 CHOME OHTA-KU TOKYO 146-8515 JAPAN
PHOME : 03-3751-9799 ( +81 3 3751 9793 )
FAX : 03-3751-8585 ( +81 3 3751 B585 )
Email :  info@rkeinst.co.jp
\ http:/fwww.rkcinst.com/ )
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