Instruction manual
for
DIN rail mounting type indicating controller DCL-33A

To prevent accidents arising from the misuse of this controller, please ensure the operator using it
receives this manual.

/\ Caution

* This instrument should be used according to the specifications described in this manual.
If it is not used according to the specifications, it may malfunction or breakdown.
* Be sure to follow the warnings and cautions. Otherwise serious injury or accidents may occur.
* The contents of this instuction manual are subject to change without notice.
* Care has been taken to assure that the contents of this instruction manual are correct, but if there are
any doubts, mistakes or questions, please inform our sales department.
* This instrument is designed to be installed in a control panel. If not, measures must be taken to ensure
that the operator can not touch power terminals or other high voltage sections.
* Be sure to check that the power is turned off before cleaning this instrument.
* Use a soft and dry cloth when cleaning the instrument.
(If paint thinner is used, it might deform or tarnish the unit.)
* As the display section is vulnerable, do not strike or scratch it with a hard object.
* Any unauthorized transfer or copying of this document, in part or in whole, is prohibited.
* SHINKO TECHNOS CO., LTD is not liable for any damages or secondary damages incurred as
a result of using this product, including any indirect damages.

1. Model name
1.1 Model name

DCL- 3 3 A-LI/ZLT LI LJUL | Series name: DCL-300 (W22.5 x H75 x D100mm)
Control action | 3 PID
Alarm A Selectable by key operation *1
R Relay contact: 1a
Control output S Non-contact voltage (for SSR): 12V DC
A DC current: 4 to 20mADC
Input M Multi-range *2
Supply voltage 1 Supply voltage 24V AC/DC *3
W (5A) CT input rating: 5A
W (10A) CT input rating: 10A
Option W (20A) Heater burnout alarm CT input rating: 20A
W (50A) CT input rating: 50A
C5 Serial communication Based on EIA RS-485

*1: Alarm action (9 types and No alarm) and Energized/Deenergized can be selected by key operation.

*2: Thermocouple, RTD, DC current and DC voltage can be selected by key operation.

*3: Standard supply voltage is 100 to 240V AC. Write down [1] after alphanumeric character only when
24V AC/DC is ordered.

1.1 Model name

Model name labels are put on the right side of the case and the inner assembly.
For Heater burnout alarm output, CT input rating value is written in the bracket ( ).

Model name label

(example)
(1) Model name  --—---=---==--1 DCL-33A-RIM Relay contact output/ Multi-range input
(2) Option name --—--—---—- W(20A) Heater burnout alarm output
Supply voltage*
Instrument No.  --—---—---——---1 NOXOOOKXX

(Only on internal assembly)  *Write 1 only for 24V AC/DC



2. Name and functions of the sections
(1) EVT indicator
A red LED lights up when Event output [Alarm, Loop break alarm
or Heater burnout alarm (Option)] is ON.
(2) OUT indicator . ]

A green LED lights up when OUT output is ON. ( @@@
For current output type, this blinks in 0.25 seconds cycle
corresponding to the output manipulated variable . T 5 3 74

(3) T/R indicator (1) ﬁ (3)
A yellow LED blinks while serial communication TX output (Transmission) oI VT T/ &

(@) AT indicator (2) 0 O L 4)
A yellow LED blinks while PID autotuning is being performed. DN m O
Indicates input value (PV) with a Red LED. F@o:o—o:

(6) SV display | 000000
Indicates setting value (SV) with a Green LED. 6) = 00000000

(7) Increase key T
Increases numeric value. (7) — @ — (9)

(8) Decrease key
Decreases numeric value. (8) — @ —(10)

(9) Mode key oL
Changes the setting mode or registers the setting value. o067 8 9
(Resisters the setting value by pressing the Mode key.) ——

(10) Sub-mode key

Calls auxiliary function setting mode 2 in combination with the mode key.

(Fig. 2-1)
/\ Caution

When setting the specifications and functions of this controller, connect the terminals 1 and 2 for power

source first, then set them referring to “5. Setup” before performing “3. Mounting to the control panel”
and “4. Wiring".

3. Mounting to the control panel
3.1 Site selection

This instrument is intended to be used under the following environmental conditions (IEC61010-1).
: Overvoltage category I, Pollution degree 2

Mount the controller in a place with:
* A minimum of dust, and an absence of corrosive gases
* No flammable, explosive gasses
* Few mechanical vibrations or shocks
» No exposure to direct sunlight, an ambient temperature of 0 to 50°C (32 to 122F) without rapid change
* An ambient non-condensing humidity of 35 to 85%RH
* No large capacity electromagnetic switches or cables through which large current is flowing
* No water, oil or chemicals or where the vapors of these substances can come into direct contact with
the controller

3.2 External dimension
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(Fig. 3.2-1)



3.3 CT (Current transformer) external dimension ]
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(Fig. 3.3-1)

3.4 Mounting to DIN rail

/\ Caution

Mount the DIN rail horizontally.

When DIN rail is mounted vertically, be sure to use commercially available fastening plates at the end of
DCL-33A series. Mount the DCL-33A seriesto the DIN rail so that the DCL-33A seriesmay be fixed.
However, if the DIN rail is mounted horizontally in a position susceptible to vibration or shock,

the fastening plates must be used as well.

? Recommended fastening plate
Omron corporation End plate PEP-M

IDEC corporation Fastening plate  BNL6P, BNL8P
Matsushita electric works, LTD. Fastening plate  ATA4806

[1] Hook (1) of the DCL-33A series on the upper side of the DIN rail. (Fig. 3.4-1)

[2] Making (1) part of the DCL-33A series as a support, fit the lower part of the DCL-33A series
to the DIN rail.

DCL-33A series will be completely fixed to DIN rail with a “Click” sound. (Fig.3.4-1)

(Fig. 3.41)




4. Wiring and connection

A\ Warning

Turn the power supplied to the instrument OFF before wiring or checking it.
Working or touching the terminal with the power switched ON may result in Electric
Shock causing severe injury or death.

/\ Caution

* Do not leave wire chips into the DCL-33A series when wiring, because they could cause fire,
malfunction and trouble.

* Insert the connecting cable into the designated connector securely to prevent malfunction,
or it may cause malfunction due to imperfect contact.

» Connect the AC power wiring to the designated terminal as is written in this instruction
manual, or it may burn and damage the DCL-33A series.

* Tighten the terminal screw with the specified torque, or damage the terminal screw and deform
the case.

» Use thermocouple and compensating lead wire that fit sensor input specification of this unit.

» Use the 3 -wire RTD that fits sensor input specification of this unit.

* Do not confuse the polarity when using DC voltage and current inputs in the case 24V DC is used.

* Keep input wire (Thermocouple, RTD) away from power source and load wire when wiring.

» To prevent the unit from harmful effects of the unexpected level noise, it is recommended that
asurge absorber to be installed between the electromagnetic switch coils.

* This unit has neither built-in power switch nor fuse. Therfore it is necessary to install them in the
circuitnear the external unit.
(Recommended fuse: Rated voltage 250V AC, Rated current 2A, Fuse type: Time-lag fuse)

? Note
Tighten the terminal screw properly referring tothe table below.
Terminal screw | Terminal No. Torque
M2.6 lto4 Max. 0.5N.m
M2.0 5t09 Max. 0.25N.m

? Terminal arrangement
PONER SUPPLY
24V AC Lower part of main body

+ —
é é) e . Power supply

* MAIN OUTPUT: Control output
*« EVENT OUTPUT: Outputs when Alarm,

1001024uv AC NAIN_QUTPUT :] Loop break alarm or Heater burnout
é é) @ ga Communication > alarm [option] is ON
%QD\I 4cC5 (RS485) » RS-485: Serial communication
«TC : Thermocouple
24\/ oc «RTD :Resistancetemperature detector

OOO®E

T+ J- T+ I- - ]
CT inputWw
RTDA,HJE B EVENT
OUTPUT

DC mA+L _|—
be v

«DC : DC current or DC voltage

— ﬂi!-, Not | cou . |
No2 | NC
L Nol No.3 VB{ B
Nob Not YA( (Fig. 41)
T No5 | NC
Nob | COM




» Option: Heater burnout alarm

This alarm is not available for detecting current under

phase control.

Use the current transformer (CT) provided, and pass

a lead wire of the heater circuit into a hole of the CT.
When wiring, keep the CT wire away from any AC
source or load wires to avoid the external interference.

5. Setup

=

CT /@

:| CT input socket

Power
supply

AAFH

Heateky 42)

The sensor input character and temperature unit are indicated on the PV display for approx. 3 seconds
after the power is turned on, and the input range high limit value is indicated on the SV display. (Table 51)
(If any other value is set in the scaling high limit value, it is indicated on the SV display.)

During this time all outputs and the LED indicators are in OFF status. After that the control

starts indicating actual temperature on the PV display and setting value on the SV display.

(Table 5-1)
Input Scale range Resolution

K -200t0 1370 C -320t0 2500 F 1C (F)

-199.9 to 400.0C | -199.9 to 750.0F | 0.1T (F)

J -200t01000 C | -320t01800 °F 1°C (F)

R 0to 1760 C 0to 3200 F 1°C (F)

S 0to 1760 C 0to 3200 F 1C (F)

B 01to 1820 C 0to 3300 F 1°C (F)

E -200 to 800 T -320t0 1500 F 1C (F)

T -199.9 to 400.0C | -199.9 to 750.0F [ 0.1T (F)

N -200t0 1300 C -320t02300 F 1C (F)

PL-I 01to 1390 C 0to 2500 F 1C (F)

C (W/Re5-26) 0102315 C 0to 4200 F 1C (F)

Pt100 -199.9t0850.0 T | -199.9 to 999.9F | 0.1C (F)

-200to 850 C -300to0 1500 F 1C (F)

IPt100 -199.9 to 500.0°°C -199.9 to 900.q°F 0.1°°C (°0F)

-200t0 500 C -300to 900 F 1C (F)
4 to 20mA DC -1999 to 9999  *1*2 1
0 to 20mA DC -1999 to 9999  *1*2 1
0to 1V DC -1999 to 9999  *1 1
0to5v DC -1999 to 9999  *1 1
1to5vV DC -1999 to 9999  *1 1
0 to 10V DC -1999 to 9999  *1 1

*1: Input range and decimal point place can be changed.
*2: A shunt resistor (50 Q) purchased separately must be connected between the input terminals.



5.1 Setting flow chart

PV/SV display mode

(Approx. 3s)

Output manipulated

variable

v

1+ approx. 3s)

[Main setting mode]

I wes

[Sub setting mode]

[Auxiliary function
setting mode 1]

®+(Approx.Ls)

[Auxiliary function 2
setting mode 2]

SV AT setting Setting value LOCK Sensor selection
[/ ] selection [L == £] [=E it
1 <
OUT proportional band setting Sensor correction setting Scaling high limit setting
[F] [=rz] [=7 L H]
<
Integral time setting Communication protocol Scaling low limit setting
[ ] selection [z i ] [~ L]
<
Derivative time setting Instrument No. setting Decimal point place selection
[=] [z mrim] [=F]
<
ARW setting Data transfer rate selection PV filter time constant setting
[ [z F] [Fi L]
<
OUT proportional cycle setting Parity selection OUT high limit setting
[=] [z ] [=i H]
<
Manual reset setting Stop bit selection OUT low limit setting
[m=E] [z [z k]
<
Alarm setting OUT ON/OFF action
[H ] _ hysteresis setting [+ = =]
Heater burnout alarm setting Alarm action selection
[H] [FL 1F]
Loop break alarm action time Alarm action Energized/ _
setting [~ -/ _ Deenergized selection [ /L ]
\ 4 v
Loop break alarm action span Alarm HOLD function selection
setting [ ' - H] [AHL
A Alarm hysteresis setting
< [F1HH]
SVTC bias setting » Alarm action delayed timer
[HH 5] ) setting [ /5]
Controller/Converter selection Direct/Reverse action selection
[Fiimec] [cmml ]

Output status sglectign when
input burnout [£ =L/ ]

AT bias setting

oL
[III _I_I]




P

« LA press the key while the (A] key is being pressed.
. ®+(Approx. 3s): Press the key for 3 seconds while the Ad key is being pressed.

« {4l Approx. 3s): Press the key for 3 seconds while the _.......} key is being pressed.

* When setting a value or selecting an item in the setting mode, use the (A]or (V] key.

Some setting characters are not indicated depending on
the specifications.




5.2 Main setting mode

5.3 Sub

Character

Name, Description, Setting range

Default value

[

1

sV

« Sets the value for controlled object.

« Scaling low limit value to scaling high limit value (Decimal point
place follows the selection for DC voltage and current inputs)

)

setting mode

Character

Name, Description, Setting range

Default value

Pt}

7
rn

AT setting
* Performs PID auto-tuning. However when PID auto-tuning does
not finish after 4 hours, PID auto-tuning is shut down compulsory.

oo
)

PID auto-tuning performance:

OUT proportional band setting

« Sets the proportional band.

* The control action becomes ON/OFF when set to 0.0
« Setting range: 0.0 to 110.0%

2.5%

Integral time setting

« Sets the integral time.

« Setting the value to 0 disables this function.

« This setting item is not indicated for ON/OFF action.
« Setting range: 0 to 1000 seconds

200 seconds

Derivative time setting

* Sets the derivative time.

« Setting the value to 0 disables this function.

« This setting item is not indicated for ON/OFF action.
« Setting range: 0 to 300 seconds

50 seconds

Anti-reset windup setting
* This setting item is indicated only for PID action.
« Setting range: 0 to 100%

50%

OUT proportional cycle setting

« Sets the proportional cycle value for the control output (OUT).

« This setting item is not indicated for ON/OFF action or DC
current output.

« Setting range: 1 to 120 seconds

30 seconds
or 3 seconds

Manual reset setting

« Sets the reset value manually.

« This setting item is indicated only for P and PD action.

« +Proportional band converted value (In the case of DC voltage
and current inputs, decimal point place follows the selection.)

0.0

Alarm setting

« Sets the action point for the alarm output.

« Setting the value to 0 or 0.0 disables this function.
(excluding Process high and Process low alarms)
When Loop break alarm and Heater burnout alarm are applied
together, the output is common.

« This setting item is not indicated when “No alarm” action is
selected in [Alarm action selection].

 See (Table 5.3-1). (In the case of DC voltage and DC current
inputs, decimal point place follows the selection.)

0C

indicated in
turn.

Heater burnout alarm setting
« Sets the heater current value for Heater burnout alarm.
« Setting the value to 0.0 disables this function.
« Self-holding is not available for the alarm output.
When alarm and Loop break alarm are applied together,
the output is common.

0.0A




not added.

« This setting item is not indicated when Heater burnout alarm is

* Rating 5A :0.0to 5.0A  Rating 20A: 0.0 to 20.0A
Rating 10A: 0.0 t010.0A Rating 50A: 0.0 to 50.0A

* Setting range:

Loop break alarm action time setting 0 minutes

« Sets the action time to assess the Loop break alarm.

« Setting the value to 0 disables this function.

* When alarm and Heater burnout alarm are applied together,
the output is common.

0 to 200 minutes

Loop break alarm action span setting 0cC

« Sets the action span to assess the Loop break alarm.

« Setting the value to 0 disables this function.

* When alarm and Heater burnout alarm are applied together,
the output is common.

» Thermocouple, RTD inputs: 0 to 150C (F) or 0.0 to 150.0C (F)
DC voltage and current inputs: 0 to 1500 (Decimal point place

follows the selection)

(Table 5.3-1)
Alarm action type Setting range
High limit alarm -(Scaling span) to scaling span Minimum
Low limit alarm -(Scaling span) to scaling span negative
High/Low limits alarm 0 to scaling span setting value:
High/Low limit range alarm 0 to scaling span -199.9 or -1999

Process high alarm

Scaling low limit value to scaling high limit value

Process low alarm

Scaling low limit value to scaling high limit value | Maximum

High limit alarm with standby

-(Scaling span) to scaling span positive

Low limit alarm with standby

-(Scaling span) to scaling span setting value:

High/Low limits with standby

- 999.9 or 9999
0 to scaling span

5.4 Auxiliary function setting mode 1

Character Name, Description, Setting range Default value

[

1
_

1

[y

10

1

Pl Setting value LOCK selection Unlock
* Locks the setting value to prevent setting errors.
The setting item to be locked is dependent on the designation.
* PID auto-tuning cannot be carried out when Lock1 or Lock2
is selected. Be sure to select LOCK 3 when our programmable
controller (with SVTC) is used together.
e -~ === (Unlock) : All setting values can be changed.
= 1 (LOCK 1): None of setting values can be changed.
(LOCK 2): Only main setting mode can be changed.

=iz = (LOCK 3): All setting values can be changed except Controller/Converter

function selection. But do not change each setting item of
auxiliary function setting mode 2.

Changed data reverts to their former value after power is
turned off because they are not saved in the non-volatile
memory. Lock 3 is suitable when our programmable
controller (with SVTC) is used together because it has noting
to do with memory life.

= Sensor correction setting 0.0C
» Sets the sensor correction value of the sensor.
» Thermocouple and RTD inputs: -100.0 to 100.0C (F)

DC voltage and current inputs: -1000 to 1000 (Decimal point

place follows the selection.)

Pl e T Communication protocol selection Shinko protocol
* Selects communication protocol.
* This item is not indicated when [Option: C5] is not added.




- (]

« Shinko protocol: =~ L , Modbus ASCIl mode: iz H
Modbus RTU mode: ridr

Instrument number setting 0
« Sets individual instrument number to each DCL-33A when
connecting plural DCL-33As in serial communication.

« This item is not indicated when [Option: C5] is not added.
» Setting range: 0 to 95

crF Data transfer rate selection 9600bps
« Selects data transfer rate in conformity with host computer

« This item is not indicated when [Option: C5] is not added.

« 2400bps: =, 4800bps: <&, 9600bps: =&, 19200bps: =
- Parity selection Even
* Selects parity.

« This item is not indicated when [Option: C5] is not added or
when Shinko is selected in Communication protocol selection
« None: mmmE, Even: EHEm, Odd: ol

Stop bit selection 1
* Selects stop bit.

« This item is not indicated when [Option: C5] is not added or
when Shinko is selected in Communication protocol selection

* Setting: 1 or 2

5.5 Auxiliary function setting mode 2

Character Name, Description, Setting range Default value
SERN Input type selection K
* Selects a sensor type and temperature unit from thermocouple (-200 to 13707C)
(22 types), RTD (8 types), DC current (2 types) and DC voltage
(4 types).

» When changing input type from DC voltage input to the others,
detach the sensor connected to this unit before changing.
Input circuit will break down if input type is change while the
sensor is connected.

1

K 320102500 F: £ F_
-199.9 to 750.0F: £ .F

K -200t0 1370 C:

o,

-199.9 to 400.0C:

J -200 to 1000 C: i J -320t0 1800 F: i F
R 0to 1760 C: = L R 0t0 3200 F: m F
S Oto1760 C: - [ S 0to 3200 F: - F
B 0t01820 C: = L B 0t0o3300 F: & F
E -200t0 800 TC: £ L E -320to 1500 F: £ F
T -199.9 to 400.0C: I~ .[ T -199.9to 750.0F: I~ .F
N -200 to 1300 C: m L N -320t0 2300 F: mF
PL-T 0to 1390 C: FL 2L PL-T 0to 2500 F: FLZF
C(W/Re5-26) 0to 2315 C: = C (W/Re5-26) 0t04200 F: = F
Pt100 -199.9 to 850.0C: I~ [ Pt100 -199.9 to 999.9F: FI” F
JPt100 -199.9 to 500.0C; JF L JPt100 -199.9 to 900.0F: IFI".F
Pt100 -200t0 850 C: A [ Pt100 -300to 1500 F: FI” F
JPt100 -200t0 500 C: JF L JPt100 -300t0 900 F: IFIF
41t020mA  -19991t0 9999 : A
O0to 20mA  -1999t0 9999 : LiZ'LiH
0to 1V -1999t0 9999 : L A
0 to 5V -1999t0 9999 : L SH
1to 5V -1999t09999 : i SH
0 to 10V -1999t0 9999 : i/ (LM

STLH Scaling high limit setting 1370°C

* Sets the scaling high limit value.
* Scaling low limit setting value to Input range high limit value
(For DC voltage and current inputs, decimal point place follows

the selection.)

Scaling low limit setting -200C
* Sets the scaling low limit value.
* Input range low limit value to scaling high limit setting value




(For DC voltage and current inputs, decimal point place follows
the selection.)

Decimal point place selection

* Selects the decimal point place.
However, when thermocouple or RTD input is selected in the
sensor selection, this setting item is not indicated.

» No decimal point to 3 digits after decimal point

No decimal
point

PV filter time constant setting

* Sets the PV filter time constant.
If the setting value is too large, it affects control result due to
the response delay.

» Setting range: 0.0 to 10.0 seconds

0.0 seconds

OUT high limit setting

* Sets the OUT high limit value.

* This setting item is not indicated when ON/OFF action.
* Setting range: OUT low limit value to 105%

Setting greater than 100% is effective to DC current output type.

100%

OUT low limit setting
* Sets the OUT low limit value.
* This setting item is not indicated during ON/OFF action.
* Setting range: -5% to OUT high limit value
Setting less than 0% is effective to DC current output type.

0%

OUT ON/OFF action hysteresis setting
* Sets the ON/OFF action hysteresis for the OUT.
* This setting item is indicated only for ON/OFF action (P=0).
« Thermocouple and RTD inputs: 0.1 to 100.0°C(F)
DC voltage and current inputs : 1 to 1000
(Decimal point place follows the selection)

1.0C

Alarm action selection

* Selects an alarm action type.
No alarm
High limit alarm
Low limit alarm
High/Low limits alarm
High/Low limit range alarm
Process high alarm
Process low alarm
High limit alarm with standby
Low limit alarm with standby
High/Low limits alarm with standby:

No alarm

x|
4

Alarm action Energized/Deenergized

* Selects the alarm action Energized/Deenergized.

* This setting item is not indicated when “No alarm” action is
selected in [Alarm action selection].

« Energized : mori, Deenergized: ~ £ H*

Energized

Alarm HOLD function selection

* Selects whether alarm HOLD function is [Used] or not.
If alarm HOLD function is set to [Used], once the alarm
functions, alarm output remains until the power is turned off.

* This setting item is not indicated when “No alarm” action is
selected in [Alarm action selection].

« Alarm HOLD [Not used]: ==, Alarm HOLD [Used]: H= i o

Alarm HOLD
[Not used]

Alarm hysteresis setting
* Sets the alarm hysteresis.
* This setting item is not indicated when “No alarm” action is
selected in [Alarm action selection].
» Thermocouple and RTD inputs: 0.1 to 100.0°C(F)
DC voltage and current inputs : 1 to 1000 (Decimal point
place follows the selection.)

1.0C




Alarm action delayed timer setting 0 seconds

« Sets the alarm action delayed time. Alarm output activates
when the setting time has passed after the input enters alarm
output range.

* This setting item is not indicated when “No alarm” action is
selected in [Alarm action selection)].

» Setting range: 0 to 9999 seconds

cord Direct/Reverse selection Reverse

* Selects reverse (heating) or di_rch (cooling) control action. (Heating) action

» Reverse (Heating) action : ~ &/
Direct (Cooling) action : coow

Ak AT bias setting 20°C

* Set the PID auto-tuning bias value.

* This setting item is not indicated when DC voltage or current
input is selected in [Sensor selection] and when action is not
PID, either.

« Setting range: 0 to 50°C(0 to 100°F) or 0.0 to 50.0°C(0.0 to 100.0F)

SVTC bias setting 0

* Control desired value

: Value that was received by SVTC command + SVTC bias value

*This setting item is not indicated when [Option: C5] is not added.

i Controller/ Converter function selection Controller

» Selects controller or converter function. function

* This setting item is indicated only when the control output
is DC current output type.

« Controller function: =~/ r~, Converter function: = m &/

£ Output status selection when input burnout Output OFF

* Selects whether the OUT output is turned OFF or not when
DC input is overscale or underscale.

* This setting item is indicated only when DC input and DC
current output type.

« =FF (output OFF), =~ (output ON)

Sensor correction function

This corrects the input value from the sensor. When a sensor cannot be set at a location where control

is desired, the sensor measuring temperature may deviate from the temperature in the controlled location.
When controlling with multiple controllers, the accuracy of the sensors or dispersion of load capacity

has influence on the control.

Therefore, sometimes the measured temperature (input value) does not concur with the same setting value.
In such case the control can be set at the desired temperature by correcting the input value of the sensors.

Loop break alarm
The alarm will be activated when the process variable (PV) does not rise as much value as the span or
greater within the time it takes to assess the Loop break alarm after the manipulated variable has reached
0% or the output low limit value. When the control action is Direct (Cooling), the alarm acts conversely.

Energized/Deenergized function
[If alarm action Energized is selected]
When the alarm output indicator is lit, the alarm output (between terminal 8 and 9) is conducted (ON).
When the alarm output indicator is unlit, the alarm output is not conducted (OFF).
[If alarm action Deenergized is selected]
When the alarm output indicator is lit, the alarm output (between terminal 8 and 9) is not conducted (OFF).
When the alarm output indicator is unlit, the alarm output is conducted (ON).

High limit alarm (Energized setting) High limit alarm (Deenergize
setting)
Alarm 1 hysteresis Alarm 1 hysteresis
ON ON
Y Y
OFF OFF
¢ h ¢ A

SV setting +Alarm 1 setting point Main setting  +Alarm setting point



(Fig. 5.5-1) (Fig. 5.5-2)
5.6 Control output manipulated variable indication

Name and Description

Control output manipulated variable indication
Press the key for approx. 3 seconds during PV/SV display mode.
Keep pressing the key until the output manipulated variable shows up, though the main
setting mode appears during the process.
(The control output manipulated variable is indicated on the SV display and the decimal point at
the second digit blinks in 0.5 seconds cycle:
Pressing the key again, it reverts to the PV/SV display mode.

6. Converter function

A Caution

Since the input/output response of this unit is approx. 1s, input value must be longer than
1 second when converter function is used.

When switching from converter function to controller function, the control parameter and
the values set by converter function are held even if the function is switched

to the controller function.

So, correct the control parameter and values set by converter function to the value
necessary to the controller function after switching to the controller function.

The converter function of this instrument converts each input (Thermocouple, RTD, DC voltage and DC
current input) value to “4 to 20mA DC” and outputs using the control parameter of the controller.
When this instrument is used as a converter, follow the process (1) to (7) described below.
When the process (1) to (7) is finished, this instrument can be used as a converter.
(1) Wire and connect this instrument. (Power, Input and Output)
(2) Turn the power of this instrument ON.
(3) Call the “Auxiliary function setting mode 2" by pressing the
(for approx. 3s).
(4) Select the sensor type from “Sensor selection (== ™).
(5) Set the high limit of the value which is going to be converted during “Scaling high limit setting (~/ L H
(6) Set the low limit of the value which is going to be converted during “Scaling low limit setting (=7 i H)".
(7) Select converter (= 51" ) from “Controller/ Converter function selection (F Lirz)”.
* To activate the alarm action by Converter function, set the alarm action to Process
alarm action.
If converter function is selected from “Controller/Converter function selection” in Auxiliary function
setting mode 2, the parameter below is automatically set. (Table 6-1)
However, this is applied only to the DC current output type.

and key at the same time

(Table 6-1)
Setting item Setting value Setting item Setting value

SV Scaling low limit | Alarm setting 0
Proportional band 100.0% Loop break alarm action time 0 seconds
Integral time 0 seconds Loop break alarm action span | O
Derivative time 0 seconds Direct/Reverse action selection | Direct action
Manual reset setting 0.0

7. Running

When mounting and wiring to the control panel (DIN rail) are finished, start the operation following
the next procedure.
(1) Turn the power supply to the DCL-33A series ON.
For approx. 3s after power on, character of the sensor type and temperature unit are indicated
on the PV display, and the input range high limit value is indicated on the SV display. See (Table 5-1).
(If any other value is set at the scaling high limit value setting, SV display indicates it.)
During this time, all outputs and LED indicators are in their OFF status.
After that PV display indicates actual temperature and SV display indicates the main setting value.
(2) Input the setting value.
Input each setting value referring to “5. Setup”.



(3) Turn the load circuit power ON.
Starts control action so as to keep temperature of the controlled object at the main setting value.



8. Action explanations
8.1 OUT action

Heating (Reverse) action Cooling (Direct) action
Proportional band Proportional band
ON ON
Control
action
OFF OFF
A A
SV setting SV setting
G Oy, O O, O | &
Relay contact ' | | : |
' O
output @—° o—" o—" ©
Cycle action is performed according to deviation Cycle action is performed according to deviation
t®O— +®— +®— +@— tO©— {tO—
Non-contact 12V DC 12/0V DC 0ov DC 0V DC 0/12v DC 12V DC
voltage output | - @— - @— -@— | -@— -O0— -@—
Cycle action is performed according to deviation Cycle action is performed according to deviation
tO— TO— [(tE— *® +® *®
DC current 20mA DC | 20to 4mA DC 4mA DC 4mADC {4to20mADCi 20mA DC
ouput | -@— -0— -o— | -0— -o— -0
Changes continuously according to deviation Changes continuously according to deviation
e | | | ’
(OUT) Green
Lit Unlit Unlit Lit
B
8.2 OUT ON/OFF action
Heating (reverse) action Cooling (direct) action
Hysteresis Hysteresis
ON A A ON
Control action
OFF Y Y OFF
VAN A
SV setting SV setting
Relay contact ® O @ o) | : e} | ® O
output @ O : Q @J @ O
+ (:)—| +(:)—| + (:)—| +(:>—|
Non-contact
voltage output 12v DC ov DC ov DC 12v DC
+ (:>—| +(:)—| + (:)—| +(:)—|
DC current
output 20mA DC 4mA DC 4mA DC 20mA DC
Indication :
(OUT) Green e | | RS
Lit Unlit Unlit Lit

REEXIXIR]
[N

IR part: Acts ON or OFF.




8.3 Event (Alarm) action

High limit alarm Low limit alarm High/Low limits alarm
Alarm hysteresis Alarm hysteresis Alarm hysteresis
< < <
Alarm ON — 3 7y ON — 2 ON y y
action
OFF — . A 4 OFF A 4 - y OFF A 4 * A 4
- Alarm setting  Main + Alarm setting - Alarm setting Main  + Alarm setting Alarm setting Main Alarm setting
point setting point point setting point point setting point

Alarm + side ‘ W + side .m
eueut 1 - sice [ BTG | --c- I CCS |

9.9.9.9. 929999
%0 %% %%0%%!

High/Low limit range alarm Process high alarm Process low alarm
Alarm hysteresis Alarm hysteresis Alarm hysteresis
» < > < > <
ON — ON ON
Alarm A A A A
action
orF —Y Y OFF Y OFF Y
Alarm setting Main Alarm setting Alarm setting Alarm setting
point setting point point point
030505038 3T
Alarm B B8 [ B LS
output
High limit alarm with standby Low limit alarm with standby High/Low limit alarm with standby
Alarm hysteresis Alarm hysteresis Alarm hysteresis
ON —
A A
Alarm
action
oFF — - . I
- Alarm setting ~ Main + Alarm setting - Alarm setting Main  + Alarm setting Alarm setting Main Alarm setting
point setting point point setting point point setting point

U T I |
ot | e [ R |- I

o%%%%

- : Event (EVT) output terminal between 8 and 9 is ON.

%]
: Event (EVT) output terminal between 8 and 9 is ON or OFF.
S : Event (EVT) output terminal between 8 and 9 is OFF.

m : Standby functions in this section.

Event (EVT) output indicator lights when between output terminal
8 and 9 is ON, and goes out when between them is OFF.

8.4 EVT (Heater burnout alarm) action

ON

Heater burnout OFF

Alarm action A4
Heater burnout alarm
Small setting point _ Large
- Load current i
ndeaton |
HB
(HB) Red Lit Unlit

- : Event (EVT) output terminal between 8 and 9 is ON
E : Event (EVT) output terminal between 8 and 9 is OFF

Event (EVT) output indicator lights when output terminal between 8 and 9 is ON, goes out when OFF



9. PID auto-tuning of the DCL-33A Series
In order to decide each P, I, D and ARW a value automatically, this system gives a fluctuation

to the controlled object to get an optimal value.
1 of 3 types of fluctuation below are automatically selected.
[ When the difference between setting value and processing temperature is large in rising]

When AT bias is set to 20°C(F), a fluctuation is given at the temperature 20°C(F) lower than the setting value.

Temp. | Temperature 20 C(F) lower (1): Calculating PID constant
Setting > /than the setting value (2): PID contatnt calculated
value 0 . Controlled by the PID
3): y
[ v (ﬁ\ / 3 constant set by auto-tuning.
N4 (4): AT bias setting value
A .
AT Time =
1) ) 3) A AT : Auto-tuning starting point

[When control is stable]
A fluctuation is given at the setting value.

Temp. ﬂf

(1): Calculating PID constant
Setting > ™\ (2): PID constant calculated
value A4 (3): Controlled by PID constant

set by auto-tuning

A AT Auto-tuning starting point

AT Time =

) 2 3
[ When the difference between the setting value and processing temperature is large when

temperature falls]
When AT bias is set to 20°C(F), a fluctuation is given at the temperature 20°C(F) higher than the setting value.

Temp. | Temperature 20 ¢ () higher

than the setting value .
(1): Calculating PID constacnt

\ Pl (2): PID constant calculated
A N (3): Controlled by PID constant
Setting ~ (4)v \ set b.y auto-Funlng
value (4): AT bias setting value

A AT: Auto-tuning starting point

AT Time =

(1) 2 0



10. Specifications
10.1 Standard specification

Model name : DIN rail mounting indicating controller
Mounting method : DIN rail mounting method
Setting system : Input system using membrane sheet key
Display : PV display: Red LED 4 digits, Character size 7.4 x 4mm (H x W)
SV display: Green LED 4 digits, Character size 7.4 x 4mm (H x W)
Input
Thermocouple : K, J, R, S, E, T, N, PL-T[, C (W/Re5-26) External resistance: 1002 or less
For thermocouple B, External resistance, 402 or less
RTD : Pt100, JPt100, 3-wire system
Allowable input wire resistance (102 or less per wire)
DC current : 0 to 20mA DC, 4 to 20mA, input impedance 50
[Connect 5092shunt resistor (sold separately) between input terminal 5 and 6.]
Allowable input current: 50mA or less
DC voltage
OtolvDC 0to5V DC, 1to5VDC,
0to 10V DC
Input impedance 1MQ or greater | 100k or greater
Allowable input voltage | 5V or less 15V or less
Allowable signal source | 2k or less 1009 or less
resistance
Accuracy (Indicating, Setting)
Thermocouple input: Within 120.2% of input span %1 digit or ==2°C(4F) whichever is greater
R, S input 0 to 200°C(0 to 400°F): Within &=6°C(12F)
B input 0 to 300°C(0 to 600F): Accuracy is not guaranteed.
K, J, E, N input less than 0C (32F): Within 10.4% of input span =1 digit
RTD input : Within ££0.1% of input span =1 digit or within 2=1°C(2F)
whichever is greater.
DC voltage input : Within &0.2% of input span =1 digit
DC current input : Within £0.2% of input span =1 digit
Input sampling period : 0.25 seconds
Control

Control action

* PID action (with auto-tuning function)
* Pl action: When 0 is set to derivative time
 PD action (with manual reset function): When 0 is set to integral time
« P action (with manual reset function): When 0 is set to derivative and integral time
* ON/OFF action: When 0 is set to proportional band
OUT proportional band: 0.0 to 110.0% (ON/OFF action when set to 0.0)

Integral time : 0 to 1000 seconds (Off when set to 0)

Derivative time : 0 to 300 seconds (Off when set to 0)

OUT proportional cycle: 1 to 120 seconds

ARW : 0 to 100%

Manual reset : =Proportional band converted value

Output limit : 0 to 100% (DC current output type: -5 to 105%)
(Not available for ON/OFF action)

Hysteresis : Thermocouple and RTD input: 0.1 to 100.0C(F)

DC voltage and current inputs: 1 to 1000
(Decimal point place follows the selection)

Control output (OUT)

 Relay contact: 1a Control capacity 3A 250V AC (Resistive load)
1A 250V AC (Inductive load COS g =0.4)
Electric life 100,000 times
» Non-contact voltage (for SSR drive): 127V DC Max. 40mA (Short-circuit protected)
» DC current: 4 to 20mA DC, Load resistance: Max. 5509
Output accuracy: Within £0.2% of output span
Resolution : 12000



EVT output
« Alarm output [Common output with Loop break alarm, Heater burnout alarm (option)]
The alarm action point is set by &= deviation to the main setting (excluding Process alarm)
and when input exceeds the range in == deviation setting (excluding Process alarm) to the main
setting, alarm (EVT) turns ON or OFF (High/Low limit range alarm), and when Deenergized
is selected in Energized/Deenergized selection, alarm (EVT) is activated conversely.
Setting accuracy: The same as indicating accuracy
Action : ON/OFF action
Hysteresis : Thermocouple and RTD input: 0.1 to 100.0C('F)
: DC voltage and current input: 1 to 1000
(Decimal point place follows the selection)
Output : Open collector, Control capacity 24V DC 0.1A (Max.)
Alarm output action: One alarm action is selectable from below by front key operation.
High limit, Low limit, High/Low limits, High/Low limit range, Process high,
Process low, High limit with standby, Low limit with standby,
High/Low limits with standby and No alarm action
Energized/Deenergized: Alarm (EVT) output Energized/Deenergized can be selected.
Energized | Deenergized
Red (EVT) LED Lights Lights
EVT output ON OFF
Alarm HOLD function selection: Once the alarm is activated, alarm output is remains
until power is turned off.
* Loop break alarm output [Common output with Alarm and Heater burnout alarm (Option)]
Detects heater burnout, sensor burnout, and abnormality at the operation end.
Setting range: Loop break alarm action time setting: 0 to 200 minutes
Loop break alarm action span setting:
Thermocouple and RTD input: 0 to 150°C(F) or 0.0 to 150.0C(F)
DC voltage and current input : 0 to 1500
(Decimal point place follows the selection.)
Output: Open collector, Control capacity 24V DC 0.1A (Max.)
Converter function : See “6. Converter function”
Isolation « Dielectric strength: Circuit isolation structure

(E|3) (ili) (i) (iIB) (Si))
[ nput | | EVT |

B - * When OUT is Non-contact

voltage or DC current output,
EPII between OUT and Communication

is non-isolated.
D] Communication |—I Isolated I
O I I

[ Powersupply [ | our |

[ ] [ ]
o @ e @
Isolation resistance : 10MQ or greater at 500V DC except the above
Dielectric strength : 1.5kV AC for 1 minute between input terminal and power terminal
1.5kV AC for 1 minute between output terminal and power terminal
Power : 100 to 240V AC 50/60Hz, 24VAC/DC 50/60Hz
Allowable voltage fluctuation 100 to 240V AC :85to 264V AC
24V AC/DC : 20 to 28V AC/DC
Power consumption : Approx. 6VA
Ambient temperature: 0 to 50C
Ambient humidity  : 35 to 85%RH (No condensation)
Weight : Approx. 120g
External dimension :22.5x 75 x 100mm (W x H x D)



: Flame resistant resin (Case)
: Light gray (Case)

Material
Color

Attached function:
[Setting value lock]
[Sensor correction]

[Power failure countermeasure]
The setting data is backed up in non-volatile IC memory.

[Self-diagnosis]

The CPU is monitored by a watchdog timer and when any abnormal status is found on the CPU,
all outputs are OFF and controller is switched to warm-up status.

[Automatic cold junction temperature compensation] (Only thermocouple input)

Detects the temperature at the connection terminal between thermocouple and instrument and

keeps it on the same status at which the reference junction is located at 0C(32F).
[Input burnout indication]
Thermocouple, RTD input

If the PV exceeds the Indication range high limit value, the PV display blinks “~ ~
PV exceeds the Indication range low limit value, the PV display blinks “~ - - _".
If the PV exceeds the Control range, OUT is turned OFF (for DC current output type, OUT low limit

value).

(However, for manual control, it outputs the manipulated variable which has been already set)

-199.9 to 900.0F

-199.9 to 999.9F

Input Input range Indication range Control range
K T -199.9 to 400.0:C -199.9 to 450.0:C -205.0 to 450.0:C
-199.9 to 750.0F -199.9 to 850.0F -209.0 to 850.0F
K -200 to 1370C -250 to 1420C -250 to 1420C
-320 to 2500F -370 to 2550F -370 to 2550F
3 -200 to 1000°C -250 to 1050°C -250 to 1050°C
-320 to 1800°F -370 to 1850F -370 to 1850F
R S 0to 17GO:C -50 to 18102C -50 to 1810:C
0 to 3200F -50 to 3250F -50 to 3250F
B 0to 1820°C -50 to 1870C -50 to 1870C
0 to 3300F -50 to 3350F -50 to 3350°F
E -200 to 800C -250 to 850C -250 to 850C
-320 to 1500F -370 to 1550F -370 to 1550F
N -200 to 1300°C -250 to 1350°C -250 to 1350°C
-320 to 2300F -370 to 2350F -370 to 2350F
PL- 0to 1390:C -50 to 1440:C -50 to 1440:C
0 to 2500F -50 to 2550F -50 to 2550F
0 to 2315C -50 to 2365C -50 to 2365C
C(WIReS-26) 0to 4200F -50 to 4250F -50 to 4250°F
-199.9 to 850.0C -199.9 to 900.0°C -210.0 to 900.0C
Pt100 -200 to 850°C° -210 to 900°C0 -210 to 900C c
-199.9 t0 999.9F -199.9 t0 999.9F -211.0 to 1099.9F
-300 to 1500°F -318 to 1600F -318 to 1600F
-199.9 to 500.0C -199.9 to 550.0°C -206.0 to 550.0C
IPt100 -200 to 500C -206 to 550C -206 to 550C

-211.0 t0 999.9F

-300 to 900°F

-312 to 1000F

-312 to 1000F

DC current and voltage inputs

If the PV exceeds Indication range high limit value, the PV display blinks “~ ~
exceeds the Indication range low limit value, the PV display blinks “~ - - - ".

Indication range

Control range

DC input burnout

"7 and if the

~ 77 and if the PV

: [Scaling low limit value — Scaling span x 1%] to [Scaling high limit value
+Scaling span x 10%]
However, if the PV exceeds the range “~1999 to 9999, the PV display

blinks“~ ~ " ""or“. .. _."

: [Scaling low limit value — Scaling span x 1%] to [Scaling high limit value
+Scaling span x 10%]

:When DC input is burnt out, PV display blinks “~ - - " for “4 to 20mA DC"



and “1 to 5V DC” inputs, and “~ ~ ~ " for “0 to 1V DC” input.
For “0 to 20mA DC”, “0 to 5V DC” and “0 to 10V DC” inputs, the PV display
indicates the corresponding value for which OmA or 1V is inputted.
[Burnout]

When the thermocouple or RTD input is burnt out, OUT is turned off and PV display blinks

“ ”

Accessories included: Instruction manual: 1 copy

Wire harness 3m : 1 piece [When Heater burnout alarm (option) is added]
When Heater burnout alarm (option) is added:
CT (CTL-6S) : 1 piece [When Heater burnout alarm (option) is added]

[Rating 5A, 10A, 20A]
CT (CTL-12-S36-10L1): 1 piece [Rating 50A]
Accessories sold separately: Shunt resistor (504z) for DC current input
Terminator (12042) for serial communication; RES-T01-120

10.2 Optional specification
Heater burnout alarm (W)
Watches the heater current with CT (Current transformer) and detects the burnout.
When this option is added, it shares common output with alarm output and Loop break alarm.
This option cannot be applied to the current output type.
Rating : BA [W (5A)], 10A [W (10A)], 20A [W (20A)], 50A [W (50A)] (Must be designated)
Setting range : BA [W (5A)]: 0.0 to 5.0A (Off when set to 0.0)
10A [W (10A)]: 0.0 to 10.0A (Off when set to 0.0)
20A [W (20A)]: 0.0 to 20.0A (Off when set to 0.0)
50A [W (50A)]: 0.0 to 50.0A (Off when set to 0.0)
Setting accuracy : 1=5% of the rated value
Action : ON/OFF action
Output : Open collector
Control capacity 24V DC 0.1A (Max.)

Serial communication (C5)

The following operation is performed from external computer.
(1) Reading and setting of the main setting value, PID and other various setting values
(2) Reading of the input value and action status
(3) Function change

Communication interface : Based on EIA RS-485

Communication method : Half-duplex start-stop synchronous

Data transfer rate : 2400/ 4800/ 9600/ 19200bps (Selectable by key operation)

Parity : Even/ Odd/ None (Selectable by key operation)

Stop bit 1 or 2 (Selectable by key operation)

Communication protocol : Shinko/ Modbus RTU/ Modbus ASCII (Selectable by key operation)

Number of connectable units : A maximum of 31 units per host computer

Communication error detection : Parity and Checksum

Digital external setting : SV of programmable controller can be transmitted digitally by
combining programmable controller (with option SVTC) and the
JCS-33A (with option C5)
[Setting value LOCK of the DCL-33A must be set to LOCK 3.]
When data from programmable controller is greater than SV
high limit setting or smaller than SV low limit setting, DCL-33A
ignores the value and controls the previous value that exceeded
SV high limit or low limit.
Control desired value is the value that is added SVTC bias value
to the received value by SVTC command.



11. Troubleshooting
If any malfunctions occur, refer to the following items after checking the power supply and wiring.
11.1 Indication

11.

Phenomenon

Presumed cause and solution

“«7 7 7 7" is blinking on the PV
display.

» Sensor (Thermocouple, RTD and DC voltage 0 to 1V DC
input) is burnt out.
Change the sensor for a new one.

 The lead wire of the sensor (Thermocouple, RTD and DC
voltage 0 to 1V DC input ) is not securely connected.
Connect it to the terminal properly.

The indication on the PV display
does not change.

 Check if the input signal source for DC voltage (0 to 10V DC)

and DC current (0 to 20mA DC) is normal.

« Is the lead wire of the sensor DC current (0 to 20mA DC) and
DC voltage (0 to 10V DC) securely connected to the terminal?
Connect the sensor lead wire securely to the instrument
terminal.

“~ - - ="is blinking on the PV
display.

« Check if the input signal source for sensor DC current
(4 to 20mA DC) and DC voltage (1 to 5V DC) input is
normal.

« Is the input signal wire of DC current (4 to 20mA DC) and
DC voltage(1 to 5V DC) securely connected to the terminal
of this instrument?

Connect the input signal wire securely to the terminal of
the instrument.

The indication on the PV display
is abnormal or unstable.

« Is designation of the sensor input correct?
Set the correct sensor input.

« Is the polarity of the sensor input correct?
Wire it correctly.

» Temperature unit (‘C/F) is mistaken.

Set the correct unit.

« AC may be leaking into the input of this controller from
thermocouple or the RTD connected to the measured object.
Keep AC from leaking into the input of this controller
from thermocouple or RTD of the measured object.

wle o o In
i 1

is indicated on the
PV display.

« Internal memory is out of order.
Please contact our sales branch or the shop where you
purchased this unit.

2 Key operation

Phenomenon

Presumed cause and solution

« Setting values do not change
even if the (A] or (] key is
pressed during setting mode

* Model or mode 2 is selected in setting value lock selection.
Cancel the Lock mode.
« PID auto-tuning is performing.

Cancel PID auto-tuning.

* Unable to set the value above
or below scaling high limit or
low limit within the input range
even if the (A) or (] key

is pressed.

 The value of scaling high limit setting or low limit setting in
auxiliary function setting mode 2 may be set at the point the
value does not change.
Set the proper value.

« If you have any inquiries, please consult our agency or the shop where you purchased the unit.

Reg. Office

URL
E-mail

SHINKO TECHNOS CO.,LTD.
OVERSEAS DIVISION

: 2-48, 1-Chome, Ina, Minoo, Osaka, Japan
Mail Address: P.O.Box 17, Minoo, Osaka, Japan

- http://www.shinko-technos.co.jp

: overseas@shinko-technos.co.jp

Tel : 81-727-21-2781
Fax: 81-727-24-1760

No.DCL31E2 Apr. 2002




Instruction manual
DCL-33A (C5)

To prevent accidents arising from the misuse of this controller, please ensure the operator using it

receives this manual.

A Warning

Turn the power supply to the instrument OFF before wiring or checking.
Working or touching the terminal with the power switched ON may result in
Electric Shock which may cause severe injury or death.

1. System configuration
RS-485 Multi-drop connection communication (Option: C5)

Host
computer |
RS-485 _I
DCL-33A DCL-33A DCL-33A DCL-33A
No.0 No.1 No.2 No.30
(Fig.1-1)
Host Communication
computer C?EY?%BH RS-485
RS-232C 232C ——> 485 _I
DCL-33A DCL-33A DCL-33A
No.0 No.1 No0.30
(Fig.1-2)

Wiring connection
When communication converter IF-100-C5 (RS-232C) is used
e Connector: D-sub connector 25-pin
Connection: RS-232C 4—» RS-485 (Data transfer rate: 2400, 4800, 9600, 19200bps)

Host computer  Built-in terminator 120Q  IF-300-C5 DCL-33A
TXD 2 YA(-) (2)

RXD 3 §Y8(+)(1)

SG 7 —xf------------ COM (11)

FG 1 Shield wire

RTS 4 > (6)RX

CTS 5 :I (5) TX

DSR 6 (4) COM

DTR 20 RS-232C -«—» RS-485

CD 8

D-sub connector 25-pin



(Fig.2-1)

e Connector: D-sub connector 9-pin
Connection: RS-232C 4—» RS-485 (Data transfer rate: 2400, 4800, 9600, 19200bps)

Host computer  Built-in terminator 120Q  IF-300-C5 DCL-33A
TXD 3 YA(-) (6)
RXD gY'3(+) (7)
GND 5 COM (8)
DCD 1 Shield wire
DTR 4 »>(14) RX
DSR 6 (15) TX
RTS 7 (16) COM
CTS 8 :I
RI 9 RS-232C-4—» RS-485
L D-sub connector 9-pin
(Fig.2-2)
Shield wire

Connect only one side of the shield wire to the FG or GND terminal so as not to allow current to

flow to the shield section.

If both sides of the shield section are connected to the FG or GND terminal, closed circuit will be
made between the shield wire and the ground.

As a result of this, current will run in the shield wire and the current may cause noise to occur.
Never fail to ground FG or GND terminal.

Terminator
Do not connect terminator onto the communication line, because each DCL-33A has a built-in

terminator. IF-300-C5 (sold separately) is available as a communication converter.

3. Setting the instruments
¢ |t is necessary to set the instrument number individually to the instruments when plural
units are connected in serial communication (Option: C5).
Select the data transfer rate of DCL-33A in accordance with that of the host computer.
* Refer to the DCL-33A instruction manual as for instrument number setting and transfer rate
selection.



4. Communication procedure
Communication starts with command transmission of the host computer (hereafter Master) and ends
with the response of the DCL-33A (hereafter Slave).

Master Slave

Command )

- * Response with data
Data When the Master sends reading command, the Slave returns
*— — — — — — —
the corresponding setting value or current action status as a
response.

Command

- « Acknowledgement
Acknowledgement When the Master sends setting command, the Slave returns the
acknowledgement as a response after the processing is
terminated.
Command _
Negative * Negative acknowledgement
acknowledgement | When the Master sends non-existent command or value out of
the setting range, the Slave returns the negative acknowledgement.

Command * No response

> When global address is set or either of framing error and checksum
No response - — — is detected, Slave will not respond to the Master.
(Fig.4-1)

Communication timing of the RS-485 (Option: C5)

Slave side;

When a slave starts transmission to RS-485 communication line, the DCL-33A is arranged so as to
provide 1 character transmission period or more of idle status (mark status) before sending the
response to ensure the synchronization on the receiving side.

The DCL-33A is arranged so as to disconnect the transmitter from the communication line

within the period of 1 character transmission after sending the response.

Master side (Notice on making a program);

Set the program so that the host computer can provide a 1 character transmission period or more
of idle status (mark status) before sending the command to ensure the synchronization on the
receiving side when the host computer starts the transmission to RS-485 communication line.

Set the program so that the host computer can disconnect the transmitter from the communication
line within the period of 1 character transmission after sending the command in preparation for
reception of the response from the DCL-33A.

To avoid the collision of transmissions between the host computer and the DCL-33A,

send the next command after checking that the host computer received the response.

When the host computer communicates with the DCL-33A through the line converter
(IF-300-C5), it is not required to manage the transmission timing described above,

because the converter takes the timing interpreting the protocol automatically.

5. Shinko protocol
5.1 Command configuration
All commands are written in ASCII. The data (setting value, decimal number) is converted to



Hexadecimal and ASCII are used for the command.
Negative numbers are represented by the 2's complement.

(1) Setting command

Header >ub Data Delimitter
(02H) Address a?zd(;ais SIE?TS%T) item Data | Checksum (03H)
1 1 1 1 4 4 2 L« humberof
(Fig. 5.1-1) characters
(2) Reading command
Header >ub Command | Data Delimitter
(02H) Address a((jzd(;ﬁ's\s type(20H) item Checksum (03H)
1 1 1 1 2 > T <— Number of
(Fig. 5.1-2) characters
(3) Response with data
Header Address adbd';I:ss Command pata Data | Checksum Delimitter
(06H) (20H) type item (03H) Number of
1 1 1 1 4 4 2 1 €— characters
(Fig. 5.1-3)
(4) Acknowledgement
H(gzl(:(;r Address | Checksum De(lcl)glll_'t;er
11 I
(Fig. 5.1-4)
(5) Negative acknowledgement
Tig?_le)r Address Egrdoer Checksum Dt(e(ljlg-llt)er
1 1 1 > T <— Number of
(Fig. 5.1-5) characters
Header : Control code that represents the beginning of the command or response and
ASCIl is used.
Setting command, Reading command : (02H) fixed
Response with data, Acknowledgement : (06H) fixed
Negative acknowledgement : (15H) fixed
Address : Numbers with which a master discerns slaves.

Instrument number 0 to 94 (20H to 7EH) and Global address 95 (7FH)

The numbers are used by giving 20H of bias, because 00H to 1FH are

used for control code.

95 (7FH) is called Global address, which is used when the same command

is sent to all the slaves connected. However, the response is not returned.
Sub address : (20H) fixed

Command type : Code to discern Setting command (50H) and Reading command (20H)

Data item : Data classification for the command object
Composed of hexadecimal 4 digits (Refer to the Communication command table)
Data : The contents of Data (setting value) differ depending on the setting command
Composed of hexadecimal 4 digits (Refer to the Communication command table)
Checksum : 2-character data to detect communication errors
Delimiter . Control code to indicate the end of command (03H) fixed
Error code . Indicates error type Composed of hexadecimal 1 digit

0 (30H)-----Unknown error

1 (31H)-----Non-existent command

3 (33H)-----Out of the setting value range

4 (34H)-----Status unable to set (e.g. AT is performing)



5 (85H)-----In setting mode by key operation

5.2 Checksum calculation
Checksum is used for detecting received command or data errors.
Make a program for the host computer side as well to calculate the checksum of the response
data from the slaves so that the communication errors can be checked.
The checksum range is from the address (instrument number) up to the character before the
checksum. Adding up all the character codes in the range, obtain 2’s complement to the total value,
and then describe it in hexadecimal number.
The lower 2-digit of the total value shown by the hexadecimal number is described by ASCII, that
is checksum.

e Checksum calculation example for setting the Main setting value: 600C (0258H)
with the Address (instrument number): 0 (20H) is shown as follows.

« 1's complement: Make each bit of binary 0 and 1 reverse.

« 2's complement: Add 1 to 1's complement.

(e.g.] |« Checksum calculation range o
STX P 0 0 0 1 0 2 5 8 E 0 | ETX
[CharaJters above are represented by ASCII]

Y

02H 20H 20H 50H 30H 30H 30H 31H 30H 32H 35H 38H |45H | 30H | o3H

[Hexadecimal] [Binaryl] Checksum
20H 0010 0000
20H 0010 0000
50H 0101 0000
30H 0011 0000 —> [1's complement] 1101 1111
30H 0011 0000 + 1
30H 0011 0000

31H 0011 0001 [2's complement] 1110 0000
30H 0011 0000 I I

32H 0011 0010 [Hexadecimal] E 0
35H 0011 0101 ¢ ¢
+ 38H 0011 1000
10 0010 0000 —  [ASCII] 454 30H
5.3 Command contents
Notice of setting and reading command Checksum

« Possible to set the setting value by setting command of the communication function
even if the setting value is locked

* Even if the option is not applied, it is possible to set it by the setting command, however,
the contents of the command is ineffective.

* The setting value can be extended around 1,000,000 times before the memory expires.
If the number of setting times exceeds the limit, it cannot memorize data. So frequent
transmission via communication is not recommended.

* When connecting plural DCL-33A, instrument numbers (address) must not be duplicated.

* When sending a command by Global address [95 (7FH)], the same command is sent to all the
slaves connected. However, the response is not returned.

» The instrument number and data transfer rate of the DCL-33A cannot be set by communication.

Setting command



» The settable range is the same as the one in the case of key operation.
Refer to the communication command table of this manual as for communication command.
* All commands are written in ASCII.
* The data (setting value) is converted from decimal to a hexadecimal number, and ASCII is used.
Negative numbers are represented by 2's complement. When the data (setting value) has
a decimal point, use the whole number as response omitting decimal point.

Reading command

* All commands are written in ASCII.

» The data (setting value) is converted from decimal to hexadecimal number, and ASCII is used.
Negative number is represented by 2's complement. When the data (setting value) has
a decimal point, it returns the whole number with the decimal point omitted.

6. Modbus protocol
6.1 Transmission mode

There are 2 transmission modes (ASCII mode and RTU mode) in Modbus protocol.

[ASCII mode]

Hexadecimal (0to 9, A to F), which is divided to MSB (4-bit) and LSB (4-bit) out of 8-bit binary

data in command is transmitted as ASCII characters.

Data structure Start bit : 1 bit
Data bit . 7 bit
Parity bit : Even/ None/ Odd (Selectable)
Stop bit : 1 bit/ 2 bit (Selectable)

Error detection : LRC (Longitudinal redundancy check)
Data interval : 1 second or less

[RTU mode]

8 bit binary data in command is sent as it is.

Data structure Start bit 1 bit
Data bit : 8 bit
Parity bit : Even/ None/ Odd (Selectable)
Stop bit : 1 bit/2 bit (Selectable)

Error detection: CRC-16 (cyclic redundancy check)
Data interval : 3.5 character transmission time or less

6.2 Message configuration

ASCII mode message is configured to start by [: (colon)(3AH)] and end by [CR (carriage return)
(ODH) + LF (Line feed)(0AH)]. (Fig. 6.2-1)

(Fig. 6.2-1)
Header Slave Function Data Error check Delimiter | Delimiter
() address code LRC (CR) (LF)

RTU mode is configured to start after idle time processing more than 3.5 character transmission
time and end after idle time processing more than 3.5 character transmission time (Fig. 6.2-2)

(Fig. 6.2-2)
E---é.-S-Tal-e" Slave Function Data Error check --S:TS-Tal-e-“:
i characters | address code LRC characters |

6.3 Slave address
Slave address is set within the range 0 to 95 by the individual instrument number of slave side.
The master identifies slaves by the slave address of the requested message.
The slaves inform the master which slave is responding to the master adding their own slave
address to the response message.
(Slave address 0, broadcast address can identify all the slaves. However slaves do not respond.)

6.4 Function code
The function code is the command code what action to take. (Table 6.4-1)

Table 6.4-1)

Function code Contents

03 (03H) Reading setting value and information of slaves
06 (06H) Setting to slaves

Function code is used as a pointer whether it is a normal response (acknowledgement) or an error



(negative acknowledgement) when the Slave returns responsive message to the Master.

When acknowledgement is returned, original function code is returned with its response.

When negative acknowledgement is returned, MSB of the original function code with 1 is returned.

(For example, when the Master sends request message setting 10H to function code by mistake,
Slave returns 90H setting 1 to the MSB, because it is illegal function.)

For negative acknowledgement, abnormal code (Table 6.4-2) below is set to the data of response
message and returned to the Maser in order to inform it that what kind of error has occurred.

(Table 6.4-2)

Abnormal code Contents
1 (01H) lllegal Function (Non-existent function)
2 (02H) lllegal data address (Non-existent data address)
3 (03H) lllegal data value (Value out of the setting range)

17 (11H) Shinko error code 4 (Unsettable status)

18 (12H) Shinko error code 5 (During setting by key operation mode, etc)

6.5 Data

Data differs depending on the function code.

A request message from master side is composed of data item, number of data and setting data
A response message is composed of number of bytes, data and abnormal code in negative
acknowledgement from slave side. Effective range of data is -32768 to 32767 (8000H to 7FFFH).

6.6 Error check
Error check differs depending on the type of transmission mode.
[ASCII mode]
After calculating LRC (Longitudinal redundancy check) from slave address to data section,
calculated 8-bit data is converted to ASCII 2 characters and they are added to the end of data.

How LRC is calculated,

(1) Create a message in RTU mode.

(2) Add the start data (slave address) to the end of data. --X
(3) Complement X (bit reverse). --X

(4) Add 1 (X=X+1)

(5) Add X as an LRC to the end of the message.

(6) Convert the whole data to ASCII characters.

[RTU mode]
After calculating CRC-16 (cyclic redundancy checksum) from slave address to data section,
calculated 16-bit data is added to the end of data in the order of LSB and MSB

How CRC is calculated,

In the CRC system, the information to be transmitted is divided by a generating polynomial,
the resulting remainder being added to the data. The generation polynomial is as follows.
(X16+X15+ X2+ 1)

(2) Initialize the CRC-16 data (assumed as X) (FFFFH)

(2) Exclusive logical sum (EX-OR) between data 1 and X —p X

(3) Shift X 1 bit to the right —9 X

(4) When a carry is generated, take AOO1H and EX-OR. If not, go to 5. —¥» X

(5) Repeat (3) and (4) until shifting 8 times.

(6) EX-OR between the next data and X —p X

(7) Same as (3) to (5).

(8) Repeat up to the last data.

(9) Create a message in the sequence from lower to upper orders of the calculated 16-bit data (X).

6.7 Message example
[ASCII mode]
(1) Reading of the instrument number (address) 1 and SV
A request message from the master side

Header Slave Function Data item Number of Error check Delimiter
address code data LRC
) (01H) (03H) (0001H) (0001H) (FAH) (CR ELF)

Number of
1 2 2 4 4 2 2 <«—characters



(Fig. 6.7-1)

« A response message from slave side in normal status (When SV=1007C)

Number of

2 <—— characters

Header Slave Function Number of Data Error check Delimiter
address code response bytes
) (01H) (03H) (02H) (0064H) (96H) (CR ELF)
1 2 2 2 4 2
(Fig. 6.7-2)

* A response message from slave side in abnormal status (When data item is mistaken)

Header Slave Function Abnormal Error check Delimiter
address code code LRC
(F (01H) (83H) (02H) (7AH) (CR EF)
1 2 2 2 2
(Fig. 6.7-3)

Number of

2 <— characters

1 is set to the MSB of function code for response message in abnormal status. (83H)
An abnormal code (02H: lllegal data address) is returned as a content of error.

(2) Setting (Address 1, SV=1007)
* A request message from master side

Number of

2 <——characters

Number of

2 <— characters

Slave Function ) Error check -
Header address code Data item Data LRC Delimiter
(P (01H) (06H) (0001H) (0064H) (94H) (CR ELF)
1 2 2 4 4 2
(Fig. 6.7-4)
« A response message from slave side in normal status
Slave Function ) Error check o
Header address code Data item Data LRC Delimiter
(F) (01H) (06H) (0001H) (0064H) (94H) (CR ELF)
1 2 2 4 4 2
(Fig. 6.7-5)
* A response message from slave side in abnormal status
(When a value out of the setting range is set.)
Header Slave Function Abnormal Error check Delimiter
address code code LRC
(F (01H) (86H) (03H) (76H) (CR BF)
Number of
, P 2 2 2 2 2 <«— characters
(Fig. 6.7-6)

1 is set to the MSB of function code for response message in abnormal status. (86H)
An abnormal code (O3H: A value out of the setting range) is returned as a content of error.

[RTU mode]

(3) Reading (Addressl, SV)

* Request message from the master side

3.5idle Slave Function Data item Number of Error check 3.5idle i
character | address code data LRC character |
(01H) (03H) (0001H) (0001H) (D5CAH) :
Number of
1 1 2 2 2 characters
(Fig. 6.7-7)
» Response message of slave side in normal status (When SV=1007C)
3.5 idle Slave Function Number of Data Error check 3.5 idle E
character [ address code response bytes CRC character |
(01H) (03H) (02H) (0064H) (BOAFH) i
Number of
1 1 1 2 2 characters
(Fig. 6.7-8)
* Response message of slave in abnormal status (When data item is mistaken)
3.5 idle Slave Function Abnormal Error check 3.5 idle 1
character [ address code code CRC character |
(01H) (83H) (02H) (COF1H) S
Nantber-of
1 1 1 2 <4— characters



(Fig. 6.7-9)
1 is set to the MSB of function code for response message in abnormal status. (83H)
An abnormal code (02H: lllegal data address ) is returned as a content of error.
(4) Setting (Address 1, SV=1007)
* Request message from master side

3.5 idle Slave Function Data item Data Error check 3.5 idle i
character | address code CRC character E
(01H) (06H) (0001H) (0064H) (D9E1H) E
Number of
1 1 ) 2 2 2 characters
(Fig. 6.7-10)
* Response message of slave in hormal status
3.5 idle Slave Function . Error check 3.5 idle i
character | address code Data item Data CRC character E
(01H) (06H) (0001H) (0064H) (D9E1H) i
Number of
1 1 ) 2 2 2 characters
(Fig. 6.7-11)
* Response message in abnormal status (When a value out of the setting range is set)
3.5 idle Slave Function Abnormal Error check 3.5 idle i
character [ address code code CRC character |
(01H) (86H) (03H) (0261H) i
Number of
1 1 1 2 ¢ characters
(Fig. 6.7-12)

1 is set to the MSB of function code for response message in abnormal status. (86H)
An abnormal code (03H: A value out of the setting range) is returned as an content of error.

7. Communication command table
When the data (setting value) has a decimal point, remove the decimal point and represent it as a
whole number, then describe the whole number in hexadecimal number.

Shinko standard Modbus .

command type | function code Data item Data
20H/50H 03H/06H 0001H: SV Setting value
20H/50H 03H/06H 0002H: Not used
20H/50H 03H/06H 0003H: AT setting 0: Cancel 1:Perform
20H/50H 03H/06H 0004H: OUT proportional band setting Setting value
20H/50H 03H/06H 0005H: Not used
20H/50H 03H/06H 0006H: Integral time setting Setting value
20H/50H 03H/06H 0007H: Derivative time setting Setting value
20H/50H 03H/06H 0008H: OUT proportional cycle setting Setting value
20H/50H 03H/06H 0009H: Not used
20H/50H 03H/06H 000AH: Manual reset setting Setting value
20H/50H 03H/06H 000BH: Alarm setting Setting value
20H/50H 03H/06H 000CH: Not used
20H/50H 03H/06H 000EH: Not used
20H/50H 03H/06H 000FH: Heater burnout alarm setting Setting value
20H/50H 03H/06H 0010H: Loop break alarm time setting Setting value
20H/50H 03H/06H 0011H: Loop break alarm span setting Setting value
20H/50H 03H/06H 0012H: Setting value lock selection (*1) 0: Unlock  2: Lock 2

l:lock1l 3:Lock3

20H/50H 03H/06H 0013H: Not used
20H/50H 03H/06H 0014H: Not used
20H/50H 03H/06H 0015H: Sensor correction value setting Setting value




20H/50H 03H/06H 0016H: Not used
20H/50H 03H/06H 0017H: Not used
20H/50H 03H/06H 0018H: Scaling high limit setting Setting value
20H/50H 03H/06H 0019H: Scaling low limit setting Setting value
20H/50H 03H/06H 001AH: Decimal point place selection 0: XXXX (No decimal point)
1: XXX.X(1 digit after decimal
point)
2: XX.XX(2 digit after decimal
point)
3: X.XXX(3 digit after decimal
point))
20H/50H 03H/06H 001BH: PV filter time constant setting Setting value
20H/50H 03H/06H 001CH: OUT high limit setting Setting value
20H/50H 03H/06H 001DH: OUT low limit setting Setting value
20H/50H 03H/06H 001EH: OUT ON/OFF action hysteresis Setting value
setting
20H/50H 03H/06H 001FH: Not used
20H/50H 03H/06H 0022H: Not used
20H/50H 03H/06H 0023H: Alarm action type selection (*2) 0: No alarm action
1: High limit alarm
2: Low limit alarm
3: High/Low limits alarm
4: High/Low limit range alarm
5: Process high alarm
6: Process low alarm
7: High limit alarm w/standby
8: Low limit alarm w/standby
9: High/Low limits alarm
wi/standby
20H/50H 03H/06H 0024H: Not used
20H/50H 03H/06H 0025H: Alarm action hysteresis setting Setting value
20H/50H 03H/06H 0026H: Not used
20H/50H 03H/06H 0027H: Not used
20H/50H 03H/06H 0028H: Not used
20H/50H 03H/06H 0029H: Alarm action delayed timer setting | Setting value
20H/50H 03H/06H 002AH: Not used
20H/50H 03H/06H 003FH: Not used
20H/50H 03H/06H 0040H: Alarm action Energized/Deenergized | 0: Energized 1: Deenergized
20H/50H 03H/06H 0041H: Not used
20H/50H 03H/06H 0042H: Alarm HOLD function selection 0: Not HOLD 1: HOLD
20H/50H 03H/06H 0043H: Not used




20H/50H 03H/06H 0044H: Input type selection 0:K [-200 to 13707C]
1:K [-199.9 to 400.0°C]
2:J [-200 to 10007C]
3R [0to 17607C]
4:S [0to 17607C]
5:B [0 to 18207C]
6: E [-200 to 800°C]
T [-199.9 to 400.0°C]
8:N [-200 to 13007C]
9: PL-I [0 to 13907C]
10: C (W/Re5-26)[0 to 23157]
11: Pt100 [-199.9 to 850.07C]
12: JPt100 [-199.9 to 500.07C]
13: Pt100 [-200 to 850°C]
14: JPt100 [-200 to 500°C]
15: K [-320 to 2500°F]
16: K [-199.9 to 750.0F]
17: 3 [-320 to 1800°F]
18: R [0 to 3200°7F]
19:S [0 to 3200°7F]
20: B [0 to 3300°F]
21: E [-320 to 1500°F]
22: T [-199.9 to 750.0F]
23:N [-320 to 2300°F]
24: PL-I [0 to 2500°F]
25: C (W/Re5-26)[0 to 4200F]
26: Pt100 [-199.9 t0 999.9F]
27: JPt100 [-199.9 to 900.0F]
28: Pt100 [-300 to 1500°F]
29: JPt100 [-300 to 900F]
30: 4 to 20mA DC[-1999 to 9999]
31: 0 to 20mA DC[-1999 to 9999]
32:0to 1V DC [-1999 to 9999]
33:0to 5V DC [-1999 to 9999]
34:1to 5V DC [-1999 to 9999]
35: 0 to 10V DC [-1999 to 9999]
20H/50H 03H/06H 0045H: Direct/Reverse action selection 0: Heating (Reverse action)
1: Cooling (Direct action)
20H/50H 03H/06H 0046H: Not used
20H/50H 03H/06H 0047H: AT bias setting Setting value
20H/50H 03H/06H 0048H: ARW (anti reset windup) setting Setting value
20H/50H 03H/06H 006FH: Key LOCK selection 0: Key enabled 1: LOCK
50H 06H 0070H: Key operation change flag clearing | 0: No action 1: All clearing
20H 03H 0080H: PV (input) value reading Present PV (input) value
20H O3H 0081H: MV (control output manipulated Present MV (control output
variable) reading manipulated variable) reading
20H 03H 0082H: Not used
20H 03H 0083H: Not used
20H 03H 0084H: Not used
20H 03H 0085H: OUT status reading 19000 0000 0000 00000

2 to 2
2° digit: OUT

0: OFF 1:0ON
Not used (Always 0)
Alarm output

0: OFF 1:0ON
22 digit: Not used (Always 0)
2* digit: Not used (Always 0)
it: Not used (Always 0)

2! digit:
22 digit:

it: Heater burnout alarm output




0: OFF 1:0ON
(When sensor burnout, 0: OFF)
2’ digit: Loop break alarm output

0: OFF 1:0ON
28 digit: Overscale

0: OFF 1:0ON
2° digit: Underscale

0: OFF 1:0ON
2% digit: Not used (Always 0)
2! digit: AT is active

0: OFF 1:0ON
22 digit: Not used (Always 0)
2'2 digit: Converter function

0: Controller

1: Converter
2'* digit: Not used (Always 0)
2" digit: Key operation change

0: No 1: Yes
20H 03H 0086H: Not used
20H 03H 0087H: Not used
20H 03H 00AOQOH: Not used
20H 03H 00A1H: Instrument info reading 219000 000(1 0000 000200
(0

2° digit: Not used (Always 0)
2! digit: Not used (Always 0)
22 digit: Alarm function
0: No 1: Yes
22 digit: Not used (Always 0)
2* digit: Not used (Always 0)
2° digit: Not used (Always 0)
2° digit: Heater burnout alarm
0: No 1: Yes
2’ digit: Loop break alarm
0: No 1: Yes
2% to 2*° digit: Not used(Always 0)

(*1) When Lock 3 is designated, the setting data is not saved in the memory.
This is why the setting value reverts to the one before Lock 3 when power is turned OFF.

(*2) When alarm action type is changed, the alarm setting values reverts to the one when this instrument
is shipped and alarm output status is initialized too.

* Notice

When data setting is changed by key operation at the front panel of the instrument, the data

that is related to the changed item is also changed automatically as shown the example 1 below.
However, when the data setting is changed by communication function, the related data does not
change as shown the example 2 below. (Only the changed data changes.)

(Example 1) Main setting value high limit:

Main setting value

1370C
1000°C

l

When the main setting value high limit is
changed to 800C by key operation at the
front panel of the instrument.

Both main setting value high limit and main setting value are changed to 800C

(Example 2) Main setting value high limit:

Main setting value

1370C
1000°C

l

When the main setting value high limit is
changed to 800C by communication
function




Main setting value high limit is 800C but main setting value keeps the same temperature (1000°C)
8. Specifications

Communication : Half-duplex
Data transfer rate : 9600bps (2400, 4800, 9600, 19200bps) Selectable by key operation
Synchronous system . Start-stop synchronous
Code form : ASCII
Error correction : Command request repeat system
Error detection : Parity check, Checksum
Data format Start bit: 1
Data bit: 7
Parity : Even
Stop bit: 1

9. Troubleshooting
If any malfunction occurs, refer to the following items after checking the power supply to the host
computer and the DCL-33A.

* Phenomenon: If it is unable to communicate,

Check the following
The connection or wiring of communication is not securely done.
Burnout or imperfect contact on the communication cable and the connector.

Data transfer rate of the DCL-33A coincides with that of the host computer.

Whether the data bit, parity and stop bit of the host computer accord with those of the DCL-33A.
The instrument number of the DCL-33A coincides with that of the command.

The instrument numbers are duplicated in multiple DCL-33A.

When communicating by RS-485 (option: C5) without IF-300-C5 (communication converter),
make sure that the program is proper for the transmission timing.

* Phenomenon: Though it is able to communicate, 'NAK' is responded.
Check the following
The command code is surely existent or not.
Whether the setting command exceeds the setting range or not.
In the case of the situation being unable to set (such as AT of DCL-33A performing)
Whether the operation mode is under the setting mode by the key operation

* If you have any inquiries, please consult our agency or the shop where you purchased the unit.

25 Whitefriars Drive
Toronto, Ontario, Canada M3A 2L2
TEL: 416 444-0817

_ FAX: 416 444-2361
North America Ltd. TOLL FREE: 1 888-4SHINKO

Web Site: www.shinkona.com Email: sales@shinkona.com

No. DCL3CES June 2002


Steve E Cranstoun
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