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In the realm of industrial automation, precision in thermal management is not merely a preference but a 

foundational requirement for operational integrity. The RKC Instrument CB Series, comprising models such as the 

CB100, CB400, CB500, CB700, and CB900, represents a legacy of high-performance digital PID controllers

designed to meet the rigorous demands of plastics processing, packaging, semiconductor manufacturing, and

laboratory environments. This technical analysis provides an exhaustive exploration of these instruments, detailing

their mechanical mounting, electrical integration, initial parameter configuration, and advanced diagnostic

capabilities.

Core Theoretical Framework of Digital Process Control

The CB Series operates on the principle of Proportional-Integral-Derivative (PID) control, enhanced by advanced 

micro-processing logic. Unlike rudimentary on/off controllers, these digital instruments utilize a sampling rate of 0.5 

seconds to continuously evaluate the process variable (PV) against the set value (SV). This high-frequency 

sampling allows for a measurement accuracy of &plusmn;0.3% of the displayed value, ensuring that thermal

oscillations are minimized even in high-inertia systems.

The Significance of Sampling Time and Accuracy

In thermal dynamics, the sampling timerefers to the interval at which the controller reads the input signal from the

sensor (thermocouple or RTD) and recalculates the output signal. A 0.5-second interval is particularly effective for

processes where rapid temperature changes occur, such as in extrusion dies or heat-sealing bars. When combined

with a 0.3% accuracy threshold, the RKC CB Series provides a level of repeatability that is essential for maintaining

ISO-certified quality standards in manufacturing.

Mechanical Installation and Environmental Considerations

Proper physical installation is the first step in ensuring long-term reliability. The CB Series employs a panel-mount 

design with varying physical dimensions tailored to standard DIN sizes. The installation process requires precise 

panel cutouts and adherence to clearance specifications to prevent thermal interference between adjacent units.

Dimensional Matrix and Panel Cutouts

The following table outlines the standardized dimensions required for the integration of various CB Series models

into control panels. Accurate cutting is critical for maintaining the NEMA or IP ratings of the enclosure.



Model Number External Dimensions 
(mm)

Panel Cutout (mm) Mounting Orientation

CB100 / CH102 48 x 48 45.0 (+0.6) x 45.0 (+0.6) Individual or Close-mount

CB400 / CH402 48 x 96 45.0 (+0.6) x 92.0 (+0.8) Vertical Mounting

CB500 96 x 48 92.0 (+0.8) x 45.0 (+0.6) Horizontal Mounting

CB700 72 x 72 68.0 (+0.7) x 68.0 (+0.7) Square Mounting

CB900 / CH902 96 x 96 92.0 (+0.8) x 92.0 (+0.8) Large Format Square

Mounting Procedure and Mechanical Stress Prevention

When securing the instrument to the panel, the use of mounting screws (brackets) is standard. However, technical

personnel must exercise caution. Over-tightening can lead to housing deformation or internal PCB stress. The

recommended procedure is:

Electrical Integration and Wiring Architecture

The electrical integrity of a temperature control loop depends on the isolation of signals and the stability of the

power supply. The RKC CB Series supports a wide range of input types and power configurations, necessitating a

strict adherence to wiring diagrams provided in the technical manual.

Power Supply and Grounding

Before energizing the device, the power supply voltagemust be verified against the instrument's nameplate.

Common configurations include 100-240V AC or 24V AC/DC. Improper voltage application can result in immediate

catastrophic failure of the internal switching power supply. Grounding should be executed using a dedicated

terminal to prevent electromagnetic interference (EMI) from affecting the sensitive measurement circuitry.

Input and Output Configuration

The CB Series is versatile, accommodating various sensors and output devices. Key considerations include:

•  Thermocouple (TC) Inputs: Requires compensated lead wires to prevent cold-junction compensation errors.

•  RTD (Pt100) Inputs: Uses a three-wire system to compensate for lead wire resistance.

•  Control Outputs: Options include Relay contact (for contactors), Voltage pulse (for Solid State Relays/SSRs), 

or Current output (4-20mA for modulating valves).

Initial Setting and Functional Initialization

Upon initial power-up, the RKC CB Series undergoes a self-diagnostic sequence. The display will temporarily show

the input type symbol and the input range before entering the standard PV/SV (Process Value / Set Value) display

mode. This initialization phase is critical for confirming that the controller is correctly matched to the connected

sensor.

The Power-On Sequence

1.  Switch on Power: The controller initializes the internal firmware.

2.  Input Type Check: The display indicates the programmed sensor type (e.g., 'K' for K-type thermocouple).

3.  Range Verification: The maximum and minimum scale values are displayed.



4.  Operational Mode: The unit enters the 'Monitor' state, showing the actual temperature.

Configuring Control Loop Break Alarms (LBA)

A sophisticated feature of the CB Series is the Control Loop Break Alarm (LBA). Unlike standard alarms that

trigger based on temperature thresholds, the LBA monitors the response of the PV to the controller's output. If the

output is at 100% (full heat) but the temperature does not rise within a specified timeframe, the LBA triggers. This is

essential for detecting:

•  Heater burnout.

•  Disconnected thermocouple wires.

•  Failed Solid State Relays (SSR) in the open position.

Personnel must select either ALM1 or ALM2to function as the LBA, as the hardware logic typically assigns one

relay for this complex diagnostic task.

Advanced Technical Specifications: CB vs. FB vs. RB Series

While the CB series is a long-standing industry workhorse, RKC also offers the FB and RB series for specific high-

end applications. Understanding the distinctions is vital for system engineers when selecting hardware.



Feature CB Series (Standard) RB Series (High 
Performance)

FB Series (Advanced)

Sampling Time 500ms (0.5 sec) 250ms (0.25 sec) 100ms (0.1 sec)

Accuracy &plusmn;0.3% &plusmn;0.2% &plusmn;0.1%

Control Types PID, ON/OFF PID, Heat/Cool, Fuzzy Enhanced PID, Position 
Proportioning

Communication RS-485 (Optional) RS-485 / Modbus RS-485 / Profibus / 
DeviceNet

Troubleshooting and Failure Mode Analysis

Even with high-quality instruments like the RKC CB100/900, operational challenges can arise. Systematic

troubleshooting is required to differentiate between instrument failure and external loop issues.

Common Error Codes and Solutions

•  [oooo] (Over-scale): Indicates the PV is above the high limit of the input range. Action: Check for a broken 

sensor or incorrect input type setting.

•  [uuuu] (Under-scale): Indicates the PV is below the low limit. Action: Check for reversed thermocouple polarity 

or extremely low ambient temperatures.

•  Err (System Error): Internal RAM/ROM failure. Action: Cycle power; if the error persists, the unit requires 

factory repair.

•  Flashing SV: Indicates the unit is in a setting mode or an alarm state is active.

Optimizing Control with Autotuning (AT)

For users struggling with temperature overshoot or sluggish response, the Autotuning (AT) function is the primary 

solution. When activated, the controller fluctuates the output to measure the system's thermal characteristics 

(thermal inertia and lag). It then calculates the optimal Proportional Band (P), Integral Time (I) , and Derivative 

Time (D) constants. It is recommended to perform AT whenever the physical load or heater capacity is changed.

Field Implementation: Best Practices for Engineers

In a real-world industrial environment, the longevity of a digital controller is dictated by its environment. Technical

writers and engineers recommend the following field guide for implementation:

Thermal Management within Enclosures

Electronic components within the CB Series are sensitive to ambient heat. If multiple controllers (e.g., a bank of ten 

CB400 units) are mounted in a single control cabinet, active cooling (fans or heat exchangers) should be employed 

to keep the internal cabinet temperature below 50&deg;C (122&deg;F). Excessive heat accelerates the

degradation of electrolytic capacitors, leading to display dimming or logic errors.

Signal Integrity and Noise Suppression

To prevent "ghost" readings or erratic control behavior:

1.  Keep high-voltage power lines (e.g., 480V motor leads) separate from low-voltage sensor wires.

2.  Use shielded twisted-pair cables for RS-485 communications.



3.  Install RC Snubbers across relay contacts if switching inductive loads (like solenoid valves) to prevent arcing 

and electrical noise.

Strategic Value of the RKC CB Series

The RKC CB100, CB400, CB500, CB700, and CB900 series continue to be a dominant force in process control

due to their balance of simplicity and sophisticated PID logic. By providing a reliable interface between the physical

world of heat and the digital world of logic, these controllers enable manufacturers to achieve higher yields and

lower energy consumption. Whether utilized as a standalone unit in a small laboratory oven or integrated into a

massive multi-zone plastic extrusion line via RS-485, the CB series provides the foundational stability required for

modern industrial excellence.

Successful deployment hinges on the technical understanding of mounting specifications, the precision of initial

input configuration, and the proactive use of diagnostic tools like the Control Loop Break Alarm. As industries move

toward more data-driven manufacturing, the high-sampling accuracy and robust build quality of the RKC

instruments remain a benchmark for the industry, bridging the gap between traditional engineering and the future of

automated thermal management.
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