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% 1. GENERAL DESCRIPTION
The C10 Digitronik is asingle loop general purpose indicating controller of microcomputer
base having 48mm square front mask, performing control of temperature, pressure, flow rate,
rotating speed, etc. of industrial processes.
2. MODEL NUMBERING SYSTEM
Digit: 123 4 56 7 8 910 1112
ModelNo.: C10 o od o o ogo g
@ @ ® @ ® ® @
(@ Basic Model No.
@ Mounting T : Panel mounting
S : Socket mounting (Note 1)
® Control Output 0D : Relay output
6D : Voltage pulse output (for SSR drive)
@ PV Input T : Thermocouple input (K, J, E, T, R, DIN U, DIN L)
R : RTD (Pt100, JPt100)
L : Linear (1-5V, 0-5V, 0-1V)
® Power Voltage A : AC100 to 240V  50/60Hz
D : DC24Vv
® Option 00 : None
01 : 2 event outputs
02 : 2 event outputs, 2 non-insulated external contact inputs,
1 current transformer input
16 | 00 03 : 2 event outputs, 2 insulated external contact inputs,
15 | 00 1 current transformer input
05 : 2 event outputs, 1 current transformer input,
14 | 00 3-wire RS485 communication
13 | 00
12 {1 00 (@ Additional Processing 00 : None
11 | 00 DO : Provision of Inspection Sheet
10 | OO _ o
9 |00 Note 1: Only option 00 or 01 can be specified when socket mounting is selected.
Also requires dedicated socket (Model No. 81446391-001).
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3. INPUT/OUTPUT COMPOSITION
Input and Output Signals of C10.
RS485
RDY Key Communication
RDY[——P» * [—P
External Contact Input I——J
Event Output
Control » . cto p
Panel 2¢ch % > Alarm Lamp,
och etc.
Current Transformer Input
Control Output
Current | p{ Control
Transformer 1ch 1ch Panel
PV Input
Sensor p——————P»
ich
T \4
Control Object
% : Option

Fig. 3 C10 Input/Output Composition
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I 4. SPECIFICATIONS
4.1. PVinput
Input type : Refer to Table 4.1
Input range/sensor type selection :  Field selectable within a input type group
i.e., Thermocouple or RTD
Decimal point :  Thermocouple---- 1°C or 1° F fixed
RTD ---- Can be selected along with input range
Linear ---- Changeable in C5
°C/°F switchable . Can be switched for both Thermocouple and
RTD in parameter setup.
Sampling cycle : 500ms
Input bias current ;' Thermocouple:- - - -0.5uA max. (flow from + terminal)
RTD ---- Approx. TmA (flow from A terminal)
Linear ------ 1.5uA max. (flow from + terminal)
Max. allowable input voltage : +10V~-5V
Indication accuracy +0.5%FS*1 digit
(converted to display value under standard conditions)
Thermocouple negative range; +1%FS+1 digit
Influence of wiring resistance : Thermocouple ----0.5uV/Q max.
(converted to input EMF)
RTD ---- 0.05%FS/Q max. (for each wire)
Linear ----1.5uV/Q max. (for total wires)
Operation when abnormal input : Refer to Alarm Code (Refer to Table 5.1)
Noise immunity (CMRR) : 120 dB min.
(Applied voltage: AC250V rms. 50/60Hz)
However, 100dB min. for Linear input type.
(NMRR) : 40 dB min. (Applied voltage: Span voltage of input)
DR, | . REf SCALE| RAD(\A% TOLUNLESS NOTED
| . _| \Harada @ ~ . ~
= o 'ﬁ; = 0
| HKato | =—"— C1
B i;’:%,ﬁp}’,é M%OD;:]-L
?-k;:};a —WM’E\— Digital Indicating Controller
" ae B 1 DATE % eEreY 3
R | EélE\% RE;ggERD . EAT1_EI ilf AtfPBi). D1 2059E 00 /6

5-22-98




R AR

S Yamatake Corporation SPECIFICATIONS
A,
)
Table 4.1.a : Input Range of Thermocouple
No. Sensor C °F
01 K 0 1200 0 ~ 2200
02 K 0 ~ 600 0 ~ 1100
03 K 0 ~ 400 0 ~ 700
04 K -200 ~ 400 -300 ~ 700
05 J 0 ~ 800 0O ~ 1500
06 J -200 ~ 400 -300 ~ 700
07 E 0 ~ 600 0O ~ 1100
08 T -200 ~ 400 -300 ~ 700
09 DINU -200 ~ 400 -300 ~ 700
10 DINL 0 ~ 800 0O ~ 1500
11 R 0 ~ 1600 0 ~ 3000
Table 4.1.b Input Range of RTD
No. Sensor C °F
21 Pt100 -200 ~ 500 -300 ~ 700
22 Pt100 0 ~ 200 0 ~ 300
23 Pt100 00 ~ 200.0 0.0 ~ 300.0
24 JPt100 -200 ~ 500 -300 ~ 700
25 JPt100 o ~ 200 0O ~ 300
26 JPt100 0.0 ~ 200.0 0.0 ~ 300.0
27 Pt100 -50 ~ 100 -50 ~ 150
28 Pt100 -50.0 ~ 100.0 -50.0 ~ 150.0
29 JPt100 -50 ~ 100 -50 ~ 150
30 JPt100 -50.0 ~ 100.0 -50.0 ~ 150.0
Table 4.1.c Input Range of Linear
No. Sensor " PV
42 1~5V |l ~1999~9999 programmable
43 0~5V " -1999~9999 programmable
44 0~1V | -1999~9999 programmable
i i ﬁifrgg; @ i fjALE BADLAR T?:UNLESS NOTED
= oo ‘ﬁ; =
- ;%Kat MODEL C10
W] APPD
gl_'gll;);a %‘f\% Digital Indicating Controller
- E Bt DATE v o4 & REV]
R (W#E Elfsf REi{fRD EATE Lsf ATfIEi. 5-22-98 D1 2059E 00 4/1 6




msE

° Yamatake Corporation SPECIFICATIONS
” 4.2 Control Output
(1) Specifications
Control mode : Selectable from followings
« ON/OFF control
- Self-tuning control (Time proportional)
« PID control (Time proportional)
Control action : Direct/reverse selectable
Number of SP : 4 max. (2nd ~ 4th SP are optional)
PV bias 1 =1999~9999 (ranges without decimal point)
: =199.9~999.9 (ranges with decimal point)
Number of Combination of PID : 1
Proportional band : 0.1~999.9%FS (when PID operation)
Reset time : 0~3600 sec. (when PID operation, PD when I=0)
Rate time : 0~1200 sec. (when PID operation, Pl when D=0)
Manual reset : 0~100% (PID operation when | is set other than 0)
Differential : 1~9999
(ON/OFF operation and ranges without decimal point)
:0.1~999.9
(ON/OFF operation and ranges with decimal point)
Output resolution : 1/1000
Low limit of manipulated output : 0% fixed
High limit of manipulated output : 100% fixed
(2) Relay Outputs (Control Output Code : 0D)
Type of output Relay contact output
Contact composition : la. SPST. Normally Open
Contact allowable voltage : AC250V or DC30V (Resistive load)
Contact allowable current : 3A (Resistive load)
Mechanical life 5,000,000 cycles min.
Electrical life 100,000 cycles min.
Min. switching voltage/current : 5V/100mA
Time proportional period : 5~120 sec.
(3) Voltage Pulse Outputs (Control Output Code : 6D)
Type of output Binary voltage pulse output
Voltage open DC22.5V+15%
Internal resistance : 1100 Q +5%
Leakage current (OFF) : 100uA max.
Time proportional period : 1~120 sec.
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4.3 Event Outputs (Option)

Number of outputs :

Type of output

Contact composition :
Contact allowable voltage :
Contact allowable current :
Mechanical life

Electrical life

2

Relay contact output

Ta, SPST. Normally Open
AC250V or DC30V (Resistive load)
1A (Resistive load)

20,000,000 cycles min.

100,000 cycles min.

Min. switching voltage/current : 5V/10mA

Type of operation
Differential gap

ON delay :
Additional functions :

-Direct/reverse
-Standby

-Latch

-Controller alarm

Selectable in parameter setting (Refer to Table 4.3.)
0~9999 (Unit depends on the type of event operation)
0~9999 sec.

Following functions can be allocated to each event

operation type

: Invert ON/OFF output of event status.

: The standby function prevents an event from going ON
even the ON condition of that event is established, at
the controller power is turned ON or when the Ready
mode changes to the Run mode. Event output is
activated when an ON condition is established after once
OFF condition is satisfied. This function works in the
shaded area of PV in Table 4.3.b.

: Latch is a function which once an event output becomes
ON, keeps it regardless the condition returned to OFF
status.

Reset from Latch can be performed by one of followings:

1. Set “Latch Cancel” to the external contact input and
input ON.

2. Turn OFF the additional function in event setting.

3. Once turn OFF the power and resume.

: When alarm code is generated the event outputs ON,
depending on the setting in 4th digit.
(0: none  1: ON)
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Table 4.3.a : Event Operation Type and Related Setting
Event Operation Type Event Settings Enable/Disable Related Settings
No Name E1(E2),E1Lo(E2Lo) ETHI(E2HI) Direct/ | Stand | Latch | Hys ON
reverse by Delay
0 Ne || - | = — | -] — | - -—
1 PV high alarm -1999~9999 | = ————o O O O O O
2 PV low alarm -1999~9999 | = ————- O O O O O
3 PVhighandlow || -1999~E1HI(E2HI) | E1Lo(E2Lo)~9999 | O O O |0 O
alarms
4 Deviation high -1999~9999 | = ————- O O O O O
alarm
5 | Deviation low alarm -1999~9999 | = ———— O O O O O
6 Deviation high and 0~9999 0~9999 O O O O O
low alarm
7 Heater line -1999~ETHI(E2HI) | E1Lo(E2Lo)~9999 | O O O O O
break/current high
alarm
8 Control device -1999~099¢ | = -———- O O O O O
short—circuit alarm
9 Timer 1~998¢ | = ———— X X X X X
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; Table 4.3.b : Description of Event Operation
Code Event Description
0 No
1 PV high alarm
ON
OFF
2 PV low alarm Hys
ON +
OFF » PV
3 PV high and Hys
low alarms ON +
OFF
Ello ETHI
4 Deviation high Hys
alarm ON +
OFF
SP+E1
5 Deviation low
alarm ON
OFF - PV
SP+E1
6 Deviation high Hys Hys
— > — ">
and low ON SP + +
alarms OFF ?
KEH-0-- - --EHH--»
7 Heater line
break/current ON
high alarm OFF urrent
8 Control device
short—circuit ON +
alarm OFF pCurrent
E1
9 Time External contact input ON f
OFF | - Time
ON !
OFF P Time
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: Note 1: Hys in the table shows differential of event output
Note 2: Heater line break/Over current alarm and Final control device short—circuit
alarm are available only with models having option 02, 03 and 05. Current
transformer (order separately) is also required.
Note 3: Timer event function is available with models having option 02 and 03.
4.4 External Contact Input (Option)
(1) Specifications
Number of inputs : 2
Sampling cycle : 100ms
Min. hold time : 100ms min.
Parallel connection with other instrument(s)
Multiple SDC10 series instruments each other and SDC10 and YH
SDC20/30/40 instrument(s) can be connected parallel (connect
single switch commonly to the extemal input terminal of said
multiple instruments)
Functions : One of following function can be selected
However, same function can not be assigned to 2 inputs.
* SP switching (OFF: No.0 SP  ON: No.1 SP)
External Contact Input 1 External Contact input 0 | Results
0 0 No.O SP
0 1 No.1 SP
1 0 No.2 SP
1 1 No.3 SP
+ RUN/Ready switching (OFF: Ready ON: RUN)
« Event 1 timer activation (OFF: Timer reset ON:Timer start)
* Event 2 timer activation (OFF: Timer reset ON: Timer start)
* Event 1 latch canceling (OFF: Latch enable ON: Latch disable)
+ Event 2 latch canceling (OFF: Latch enable ON: Latch disable)
« Auto-tuning start/stop (OFF: AT stop ON: AT start)
(2) Non-insulated type (from PV circuit)
Type of input : Dry contact or open—collector
Terminal current voltage (open) : DC5V+10% (at operating conditions)
Terminal current (ON) : Approx. 4mA (at operating conditions)
Allowable ON contact resistance : 250 Q max. (contact specification)
Allowable OFF contact resistance : 100K Q min. (contact specification)
Allowable ON residual voltage : 1V max. (open collector specification)
Leakage current (OFF) : 100uA max.
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(3) Insulated type (from PV circuit)

Type of input : Dry contact or open-collector with external power source
Input voltage range : DC10~26.4V

Allowable ON voltage : DC10V min. (Contact resistance : 250 Q or less)
Allowable OFF voltage : DC3V max.

Input impedance : Approx. 2200 Q

Terminal current (ON) : Approx. 5mA (when DC12V is applied)
Approx. 1T0mA (when DC24V is applied)

4.5 Current Transformer Input (Option)

Number of input : 1
Input sampling : 100ms
Applicable current transformer : Select one from followings

* QN206A (Hole diameter: 5.8mm)
* QN212A (Hole diameter: 12mm)
Detection function : One of followings is selectable
+ Detection of heater line break/over current
- Detection of final control device short—circuit

Measuring current : AC3~50A
Accuracy : +3A

Unit of indication/setting : 1A fixed
Output : Event 1 or 2

Condition detecting heater line break : Min. 300ms of ON control output

Condition detecting final control device short—circuit : Min. 300ms OFF control output
Measuring current range and recommended number

of wires through current transformer/allowable current : Refer to the table below.

Measuring No. of Wires Display Value Allowable
Current Range Thru CT (ave.) Input Current
9A~50A 1 9A~50A 100A max.
BA~23A 2 10A~46A 50A max.
3A~15A 3 SA~45A 33A max.
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” 5. ALARM CODES
Table 5.1 : Alarm Code List
Alarm Code Error Cause Countermeasure
ALO1 Abnormal PV input + Open sensor line, incorrect wiring. * Check sensor and wiring.
(Note) « Incorrect range code setting. + Reset range code.
ALO2 Abnormal PV input + Open sensor line, incorrect wiring. + Check sensor and wiring.
(Note) * Incorrect range code setting. - Reset range code.
ALO3 ClJ failure * Terminal temperature compensation * Replace unit.
unit failure. (thermocouple)
Abnormal PV input + Open sensor line, incorrect wiring. » Check sensor and wiring.
(Note) (RTD)
AL70 Abnormal A/D + Defective A/D converter. * Replace unit.
conversion
ALS7 Abnormal parameter | - Power turned OFF before the data fixed. * Reset data.
« Data corrupted due to noise.
AL98 Abnormal + Data corrupted due to noise. + Replace unit.
adjustment data
Operation when alarm code displayed
An alarm code other than AL97 causes the output value to be set to 0% (OFF).
Instrument operations other than output value are unaffected.
The AL97 alarm code does not affect instrument operation.
(Note)
Table 5.1.a : Display and operation when thermocouple input line break occurs
Abnormal State " Indication Alarm Code
Sensor line break || Upscale ALO1
Table 5.1.b : Display and operation when break occurs in resistance temperature detector input
Abnormal State Indication Alarm Code
Open sensor resistor Upscale ALO1
Break in line A Upscale ALO1
Break in line B Downscale ALO2,AL03
Break in line C Upscale *1 ALO2,AL03 *1
Break in 2 lines or more Upscale *1 ALO2,AL03 *1
A and B short—circuit Downscale ALO2
A and C short—circuit Downscale ALO2
*1: or upscale and ALO1 and ALO3 displayed
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6. ENVIRONMENTAL CONDITIONS/SPECIFICATIONS
6.1 Standard Conditions
Ambient temperature : 23+2C
Ambient humidity 60+£5%RH (no condensation)
Power voltage (AC model)105VAC+1%
(DC model) 24VDC£5%
Frequency 50+ 1Hz (At 50Hz power supply)
60x1Hz (At 60Hz power supply)
Vibration Om/s?
Shock Om/s?
Mounting angle (Reference plane)+3°
6.2 Operating Conditions
Ambient temperature : 0~50C
Ambient humidity 10~90%RH (no condensation)
Power voltage (AC model) 85~264VAC
(DC model) 21.6~26.4VDC
Frequency 50+2Hz (At 50Hz power supply)
60+£2Hz (At 60Hz power supply)
Vibration 0~2m/s?
(10~60Hz, 2 hours in each X, Y and Z directions)
Shock 0~10m/s?
Mounting angle Vertical panel face £10°
6.3 Shipping and Storage Conditions
Ambient temperature : -20~+470°C
Ambient humidity 10~90%RH (no condensation)
Vibration 0~5m/s?
(10~60Hz, 2 hours in each X, Y and Z directions)
Shock (Panel) 0~490m/s’ (Top and bottom, 3 times)
(Socket) 0~294m/s* (Top and bottom, 3 times)
Shipping Drop Test From 60cm height (Free drop)
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” 6.4 General Specifications
Memory backup Nonvolatile memory
Insulation resistance DC500V, 20M Q min.
(Across power terminal and secondary terminals)
Dielectric strength (AC model) AC1500V, for 1 min.
(Across power terminal and secondary terminals)
(DC model) AC500V, 1 min.
(Across power terminal and secondary terminals)
Power consumption (AC model) 7VA max. (at operating conditions)
(DC model) 7W max. (at operating conditions)
Rush current (power ON) (AC model) 30A max. (at operating conditions)
(DC model) 20A max. (at operating conditions)
Mask material ABS resin
Case material PC resin (polycarbonate plastic)
Mask color Dark gray (equivalent to Munsell 5Y3.5/1)
Case color : Light gray (equivalent to Munsell 2.5Y7.5/1)
External dimensions (Panel) : 48*48*105 mm
(Socket) 48+48*121.5 mm (including socket)
Mass (Panel) 200g max.
(Socket) 300g max. (w/dedicated socket)
Mounting (Panel) Panel mounting (w/dedicated mounting bracket)
(Socket) Socket mounting (w/dedicated socket)
Accessories {Panel) Instruction sheet, unit indication label, mounting
bracket
(Socket) Instruction sheet, unit indication label
[tems to be ordered separately : Current transformer
--QN206A (Hole diameter: 5.8mm)
Current transformer
-*QN212A (Hold diameter: 12mm)
Socket ~ ce-e-- 81446391-001
Mounting bracket---- 81446403-001%*
Hard cover  ------ 81446442-001
Soft cover  ------ 81446443-001
Terminal cover ---- - 81446464-001
* One mounting bracket is furnished with Panel mounting type unit.
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ke 7. WIRING DIAGRAM Current Tranformer Input
/ CT
Control Output /
*Relay Output @ Event Output
or *6: Common
* Voltage Output @ @ «7: EV1
1o+ 2:- *8: EV2 e power Supply
) Thermo- ,@ + AC Power (Rleg_ardless of
Linear couple womm_ @ Suppl polarity)
< 5 - S
S Q
v S
SWi1
RSW2
RTD DC12/24V
(Note 1) External
Contact
Fig.7.a: Panel Mounting Type Input
Control Output Event Output
*Relay Output @ «7: Common
or @ *8: EV1
+ Voltage Output @ «9: EV2
1+ 2: -
@ DC Power Supply
AC Power (Regardless of
Thermo Suppl polarity)
Llnear couple j,\} :j :
& *No connection
Fig.7.b: Socket Mounting Type
Note 1; External power source is required when use insulated external input model as
shown above.
When use non-insulated external input model connect external dry contacts
between terminal 15 and 13 and/or 14 directly.
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C10T Type

48

48

Panel Cut-out Dimensions

45+3¢

4573

|
|
A__A_A%A___
|
|

101

Applicable Panel Thickness : 8max.

?_/

Mounting Bracket (included)
Model No.:81446403-001

M3.5
Terminal Screws
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Panel Cut-out Dimensions
(side-by-side mounting)
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” C10S Type o
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