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STC-04-NT Temperature Controller
Quick Start User Manual

Note:

To reduce the chance of accident, please carefully read the operating
instructions and safety precautions prior to use. Only adequately trained
personnel shall install or operate this product. In operation, strict compliance
with applicable safety rules in the industry, the operating instructions and
safety precautions in this book is required.

See the following figure for the model explaination.
SIC-04 - NT

| Output mode
R: relay output

T: transistor output

| Input mode
| N: no current test (CT) input

| Channel number. Input/output
| Channel number are the same

I Series |

1 Wiring

The wiring of the user ports is shown in the following figure.

Thermal resistor

24Vdc (15% ~ +20%)
MAX 90mA
®
The circled 1 ~ 7 stand for the following 7 points to note during the wiring:

1. It is recommended to input the thermocouple (resistor) signal through the
shielded compensation cable (connection cable). The cable should be away
from the power cable or any cable that could be the EMI source. Because
long cables are more susceptible to noise, the cable should be shorter than
100m. Besides, the cable impedance may cause measurement error. To
handle that, modify the channel characteristics.

2. Use three-wire connection for the thermal resistors (types: Pt100, JPt100,
Cu100, Cu50).

3. Short connect the terminals (L+, L-) of unused channels to avoid reading
false data through the channel.

4. If strong EMI exists, connect the shielding (of the compensation cable for
thermocouple, of the connection cable for thermal resistor, or of the RS485
communication cable) to the PG terminal.

5. Properly ground controller PG terminal.

6. The basic module’s 24Vdc auxiliary output power or other qualified power
supplies can be used as the power source of STC-04.

7. Select power supply and solid-state relay according to 2.2 Performance.

2 Indices

2.1 Power Supply

2.2 Performance

See the following table for the performance description.

*1: BFM#100, BFM#103, BFM#106, BFM#109: PVs of channels 1 ~ 4. The
unit of the PV is dependent on the settings of the input type selection
(BFM#300, BFM#306, BFM#312, BFM#318).

*2: BFM#101, BFM#104, BFM#107, BFM#110: MV, or the control outputs of
various channels calculated through control algorithms.

*3: BFM#102, BFM#105, BFM#108, BFM#111: the current section in the
multi-section setting of CH1 ~ CH4. Zero means no multi-section setting or
multi-section setting has been executed.

*4: See the following table for the error state message of BFM#124.

Bit ON (1) OFF (0)
When fault occurs to anyone of b1 ~ b15 (AD
bO: faulty convertion of all channels will stop if b1 or b2 is{Normal
1)
b1: reserved - -

b2: hardware fault AD converter or other hardware is faulty Normal

b3: Setting backup faulty |This flag is 1 upon EMI or controller internal

b4: cold junction error. If the fault is not removed after power off

Item Indices
Input signal Thermocouple |K, J, E, N, T, R, S (applicable to all channels)
Thermal resistor|Pt100, Cu100, JPt100, Cu50 (applicable to all channels)
Loop power voltage: 5 ~ 24V
Max. loop power voltage: 30V
gz:):t Sg:sr:s?::eoutput Loop current: 0.3A/24Vdc
Open circuit leakage current: <0. 1mA/30Vdc
Min. load: 5mA (5 ~ 24Vdc)
Max. time for 4 channels: 500ms. Unused channels
Sampling cycle requires no conversion. The cycle is reduced 125ms
whenever a channel (CH1, CH2, CH3, CH4) is closed
Control cycle 1~ 100s (default: 30s)
Control method ON/OFF control, Pl control and PID control
Type K -100°C ~ 1200°C (-148°F ~ 2192°F)
Type J -100°C ~ 600°C (-148°F ~ 1112°F)
Type E -100°C ~ 850°C (-148°F ~ 1562°F)
Type N -100°C ~ 1200°C (-148°F~ 2192°F)
Type T -200°C ~ 300°C (-328°F ~ 572°F)
Rated Type R 0°C ~ 1600°C (32°F ~ 2912°F)
:::gp:ra‘”re Type S 0°C ~ 1600°C (32°F ~ 2912°F)
Pt100 -150°C ~ 600°C (-238°F ~ 1112°F)
JPt100 -150°C ~ 500°C (-238°F ~ 932°F)
Cu100 -30°C ~ 120°C (-22°F ~ 248°F)
Cu50 -30°C ~ 120°C (-22°F ~ 248°F)
Ni120 -80.0°C ~ 280.0°C (-112.0°F ~536.0°F)
Type K 0.8°C (1. 44°F)
Type J 0.7°C (1. 26°F)
Type E 0.5°C (0. 9°F)
Type N 1°C (1. 8°F)
Type T 0.2°C (0. 36°F)
Lowest Type R 1°C (1. 8°F)
resolution [Type S 1°C (1. 8°F)
Pt100 0.2°C (0. 36°F)
JPt100 0.2°C (0. 36°F)
Cu100 0.2°C (0. 36°F)
Cu50 0.2°C (0. 36°F)
Ni120 0.2°C (0.36°F)
Accuracy (x 0.7% full range) * 1 unit
Isolation between sampling channels and power supply;
Isolation between sampling channels and outputs. No isolation
between channels

Normal
temperature reset, please contact your distributor or our
compensation error local office

. When the digital output of AD conversion
b5: AD convertion fault Normal
exceeds the range of -1 ~ 4096
Wh i f back ta is fault, t
b6: setting restoration fault en reading o Pac up data is faulty due to
EMI or controller internal error
b7: reserved - -
~b11: I
b8 b, decouple When the thermocouple of CH1 ~ CH4
detection (only for Normal

d |
thermocouple) ecouples

b12 ~ b15: reserved - -

Item Description

24Vdc (-15% ~ 20%). Max. allowable ripple voltage: 5%; Max.

P |
ower supply power: 90mA

2.3 Buffer Memory

STC-04 exchanges data with the basic module through Buffer Memory (BFM)
by using Modbus or ECbus. You can use Modbus or Ecbus instructions to
write and read a BFM unit whose property is R/W. Reading a reserved unit
will get zero. The BFM units that are marked Y in the column of “Save” can be
saved in the flash memory, while those marked N cannot. When using the
Modbus protocol, up to 50 BFM units can be read or written at the same time.

The BFM units are classified into the following five kinds:
1. Channel operation monitoring

2. Channel characteristic setting

3. Control function setting

4. BFM parameter saving

2.3.1 Channel operation monitoring

BFM
CH1 | CH2 | CH3 | CH4

Content Remark P* |S*

Process value

#100 |#103 |#106 |(#109 PV)*1

Unit: 0.1°C/°F R N

Manipulated

#101 |#104 |#107 |#110 variable (MV) *2

Default: 0.0% R N

Current section in
Y font Default: 0

#102 |#105 |#108 |#111 |multisection R N
) Range: 0 ~ 8
setting *3

*5: BFM#125: it displays the addresses of the BFM units that are set
incorrectly.

*6: BFM#126: the current cold junction temperature.

*7. BFM#127 ~ BFM#130: state words of CH1 ~ CH4, including the error
state and control state. For details, see the following table.

Bit Definition ON (1) OFF (0)
b0 ~ b3 [States of alarms 1 ~4  [Alarm No alarm
ba Initialization complete Initialization completed Initialization
flag uncompleted

b5 ISelf-tuning state Self-tuning state Non-self-tuning state

b6 IControl state Control state Non-control state
T t h t point

b7 IControl complete state emP elra ure reached set poin Control incomplete
and is in stable state

b8 ~ b15 |Reserved

2.3.2 Channel characteristic setting

BFM

Content Remark p* |s*
CH1 | CH2 | CH3 | CH4 onten emar

#200 :eswredefa“'ts Default: 0 RW | N

1: change enabled
Setting change 9

#201 enabling *2 (default) R/W | N
9 0: change disabled
Primary delay .
#202 |#207 |#212 |#217 | digital filter Default: 0 RW | Y
. Range: 0 ~ 100s
setting
#203 |(#208 |(#213 [#218 D0*3 Default: 0 RW | Y

Default: 12,000
(dependent on the RW |Y
channel mode)

#204 (#209 (#214 [#219 |D1*3

#205 [#210 [#215 |#220 |[AO*3 Default: 0 R N

BFM BFM
Content Remark P* |S* Content Remark P* |S*
CH1 | CH2 | CH3 | CH4 CH1 [ CH2 [ CH3 | CH4
#124 Error state *4 Default: HO000 R N
Default: 12,000
Address of 0: normal #206 [#211 |#216 [|#221 |A1%3 (dependent on the R |N
#125 incorrectly set Others: address of R N channel mode)
BFM *5 incorrectly-set BFM
Characteristic
Cold junction
#126 Default: 0 R N i
temperature *6 | —C 0" #242 zi:'fﬂim Default: BOOOO RW |N
#127 [#128 [#129 [#130 [Work state *7 Default: HO000 R [N g*
command *4
Note:
P: property. R: readable. W: writtable Note:
S: Zave Y: .thé aramett.er c.an be sav;ed N: the parameter cannot be saved P property. R: readable. W: writtable.
; B P B P S: save. Y: the parameter can be saved. N: the parameter cannot be saved

*1: Set BFM#200 to 1 and all BFM units will be reset to defaults. The data
saved in the flash are not subject to the influence of this setting.

*2: BFM#201: enabling the change of BFM setting. Setting BFM#201 to 0 will
disable inadvertent change of BFM. This setting will be valid until you change
BFM#201 to 1.

*3: BFM#203 ~ BFM#221: channel characteristics setting data registers. The
linear channel characteristics can be defined by just two points. DO and D1
are the digital outputs and A0 and A1 are the actual temperature inputs. Each
channel occupies four words. To simplify the operation process without
affecting functions, AO and A1 are fixedly set to 0°C and the maximum value
in the present mode respectively. The units of DO, D1, A0 and A1, are
determined by the setting of input type selection.

You can change the channel characteristic by changing DO or D1, which is
allowed to be set within £1000 of their defaults. For example, in Celsius unit,
the adjustable range is £100.0°C; in Fahrenheit unit, the adjustable range is
+100.0°F. If they are set outside this range, the settings will be invalid, and
STC-04 will remain the original settings.

*4: channel-characteristic setting confirming instruction, displayed as binary
BX8X7X6X5X4X3X2X1, where X1 is the setting for CH1; X2, CH2, and so on.
After setting the channel characteristic, set the corresponding digit in
BX8X7X6X5X4X3X2X1 to 1 to validate the setting of the channel
immediately. This instruction will be cleared after it is executed successfully.

2.3.3 Control function setting

BFM
Content Remark P* |S*
CH1 | CH2 | CH3 | CH4
#300 |#306 |#312 |#a1g |"PUOPe Default: 0 RW |Y
selection *1
Set point value Default: 0.0
#301 |#307 |[#313 [#319 (SV) *2 Unit: 01°C°F RW Y
#302 |#308 |#314 |#320 Control output Default: 30 rRW |y
cycle *3 Range: 1s ~ 100s
Default: 30
#303 |#309 |[#315 |[#321 [Proportional band |Unit: 0.1% RW Y
Range: 0.1% ~ 1000.0%
Default: 240
4 1 1 22 |Int | ti R/W |Y
#304 [#310 [#316 [#3. ntegral time Range: 1s ~ 36005 /
Default: 60
1 17 2 Diff tial ti *4 R/W |Y
#305 |#3 #3 #323 ifferential time Range: 0s ~ 36005 /
Control start/stop [Default: BO00O.
4. RW | Y
#348 selection *5 0: stop 1: start /
Default: BOO0O
#350 Self—tLllmng 0: no setlf-tunmg or NERY
selection *6 self-tuning completed
1: self-tuning
Control mode Default: 2
#351 |#352 |#353 |#354 \ection 0: manual. RW |Y
selectio 1: ON/OFF. 2: PID




BFM
Content Remark P* |S*
CH1 | CH2 | CH3 | CH4
Heati li Default: 1
#350 |#360 |#ae1 |#agz |HedUng/cooling Default _ RW [Y
selection 0: cooling. 1: heating
Manual output Default: 0
#367 |#368 |[#369 |#370 RW |Y
setting *7 Range: 0.0 ~ 100.0%
Dead band (when |Default: 100
#375 |[#376 |#377 |[#378 |ON/OFF controlis [Unit: 0.1°C/°F RW |Y
valid) Range: 0 ~ 999
Default: -300
#383 |[#384 |[#385 |#386 |[Self-tuning offset [Unit: 0.1°C/°F RIW |Y
Range: * input range
Note:
P: property. R: readable. W: writtable.
S: save. Y: the parameter can be saved. N: the parameter cannot be saved

*1: set the input type and temperature mode for all channels. When a channel
is set to zero (0), the channel is closed, there will be no A/D conversion for
the channel, and the total conversion time is reduced. See the following table
for the setting description.

X (decimal) Description
1 K type thermocouple. Input range: -100. 0 ~ 200. 0°C
2 K type thermocouple. Input range: -100. 0 ~ 400. 0°C
3 K type thermocouple. Input range: -100. 0 ~ 1200. 0°C
4 K type thermocouple. Input range: -148. 0 ~ 800. 0°F
5 K type thermocouple. Input range: -148. 0 ~ 2192. 0°F
6 J type thermocouple. Input range: -100. 0 ~ 200. 0°C
7 J type thermocouple. Input range: -100. 0 ~ 400. 0°C
8 J type thermocouple. Input range: -100. 0 ~ 600. 0°C
9 J type thermocouple. Input range: -148. 0 ~ 752. 0°F
10 J type thermocouple. Input range: -148. 0 ~ 1112. 0°F
11 E type thermocouple. Input range: -100. 0 ~ 200. 0°C
12 E type thermocouple. Input range: 0. 0 ~ 850. 0°C
13 E type thermocouple. Input range: -148. 0 ~ 1562. 0°F
14 N type thermocouple. Input range: -100. 0 ~ 1200. 0°C
15 N type thermocouple. Input range: -148. 0 ~ 2192. 0°F
16 T type thermocouple. Input range: -200. 0 ~ 200. 0°C
17 T type thermocouple. Input range: -200. 0 ~ 300. 0°C
18 T type thermocouple. Input range: 0. 0 ~ 300. 0°C
19 T type thermocouple. Input range: -328. 0 ~ 400. 0°F
20 T type thermocouple. Input range: -328. 0 ~ 572. 0°F
21 T type thermocouple. Input range: 0. 0 ~ 572. 0°F
22 R type thermocouple. Input range: 0. 0 ~ 1600. 0°C
23 R type thermocouple. Input range: 32. 0 ~ 2912. 0°F
24 S type thermocouple. Input range: 0. 0 ~ 1600. 0°C
25 S type thermocouple. Input range: 32. 0 ~ 2912. 0°F
26 Pt100. Input range: -50. 0 ~ 150. 0°C
27 Pt100. Input range: -150. 0 ~ 600. 0°C
28 Pt100. Input range: -238. 0 ~ 300. 0°F
29 Pt100. Input range: -238. 0 ~ 1112. 0°F
30 JPt100. Input range: -50. 0 ~ 150. 0°C
31 JPt100. Input range: -150. 0 ~ 500. 0°C
32 JPt100. Input range: -238. 0 ~ 300. 0°F
33 JPt100. Input range: -238. 0 ~ 932. 0°F
34 Cu100. Input range: -30. 0 ~ 120. 0°C
35 Cu100. Input range: -22. 0 ~ 248. 0°F
36 Cu50. Input range: -30. 0 ~ 120. 0°C
37 Cu50. Input range: -22. 0 ~ 248. 0°F
38 Ni120. Input range: -80.0 ~ 280.0°C
39 Ni120. Input range: -112.0 ~ 536.0°F

Note: °C = 5/9 x (°F-32)

*2: BFM#301, BFM#307, BFM#313, BFM#319: temperature set point value
(SV), used to set the target temperature for the temperature control of various
channels.

*3: BFM#302, BFM#308, BFM#314, BFM#320: set the control output cycle of
various channels. Range: 1 ~ 100s. Default: 30s. The maximum error of each
cycle is 20ms.

*4: BFM#305, BFM#311, BFM#317, BFM#323: channel differential time.
Range: 0 ~ 3600s. Default: 60. When set as zero (0), the corresponding
channel will be under PI control.

*5: BFM#348: control start/stop, expressed in binary BX4X3X2X1. The X1 is
the self-tuning setting of CH1; X2, CH2. 0: no control, output OFF. 1:
temperature control.

*6: BFM#350: self-tuning enabling, expressed in binary BX4X3X2X1. The
default BOOOO means self-tuning of all channels are disabled or the
self-tuning has been completed.

*7: BFM#367 ~ BFM#370: manual output setting, used to set the duty cycle of
various outputs. Range: 0 ~ 1000 (unit: 0.1%). Default: 0.

2.3.4 BFM parameter saving

BFM

Content Remark p* |s*
CH1 | CH2 | CH3 | CH4 onten emar

Parameter save 0: parameter save OFF
#700 (default) R/W [N
ON/OFF

1: parameter save ON

Note:
P: property. R: readable. W: writtable.
S: save. Y: the parameter can be saved. N: the parameter cannot be saved

2.3.5 Others
BFM Content R k P* |S*
onten emar!
CH1|CH2|CH3|CH4
#4094 Controller | 11500 (BCD code) R |N
software version
#4095 Controller ID HB442 R [N

Note:
P: property. R: readable. W: writtable.
S: save. Y: the parameter can be saved. N: the parameter cannot be saved

*1: BFM#4095: controller ID. For STC-04-NT, the ID is HB442. You can use
this ID in the PLC user program, so that the PLC can recognize this controller
before transceiving data.

3 Operation Inspection

3.1 Routine Inspection

1. Check that the wiring of analog input meets requirements (refer to 1
Wiring).
2. Check that the 24V power supply is not overloaded.

3. Check the application, make sure that the correct operation method and
parameter setting range are selected. In particular, note that the BFM units
with special time sequence requirements must be operated according to the
requirements.

3.2 Inspection Upon Faults

In case of abnormality, check the following items:

@ The status of 24V’ indicator

ON: 24Vdc power supply normal.

OFF: 24Vdc power supply possibly faulty, or STC-04 faulty.

@ The status of the RUN indicator

Flash quickly: STC-04 in normal operation.

Flash slowly: Check the information in BFM#124 and BFM#125.
On or OFF: STC-04 faulty.

Notice

1. The warranty range is confined to the controller only.

2. Warranty period is 18 months, within which period Emerson
Network Power conducts free maintenance and repairing to the
controller that has any fault or damage under the normal operation
conditions.

3. The start time of warranty period is the delivery date of the
product, of which the product SN is the sole basis of judgment.
Controller without a product SN shall be regarded as out of warranty.

4. Even within 18 months, maintenance will also be charged in the
following situations:

Damages incurred to the controller due to mis-operations, which are
not in compliance with the User Manual;

Damages incurred to the controller due to fire, flood, abnormal voltage,
etc;

Damages incurred to the controller due to the improper use of
controller functions.

5. The service fee will be charged according to the actual costs. If there
is any contract, the contract prevails.

6. Please keep this paper and show this paper to the maintenance unit
when the product needs to be repaired.

7. If you have any question, please contact the distributor or our
company directly.

Company Center:  Shandong Chinsc Drive Technology Co.,Ltd.
Customer Hotline:  +86 13375338007

Technical Support: +86 13375338007

Quality feedback:  +86 13375338007

Complaint: +86 13375338007

Website: www.en.chinsc.com

All rights reserved. The contents in this document are subject to change
without notice.



