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The R15 and R35/36 Single Loop 
Controllers made by the azbil Group 
provide high-accuracy control of tem-
perature, humidity, pressure, flow 
rate, and other variables, achieving 
the target value rapidly and smoothly.
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This type of feedback control operates on the basis of sensor mea-
surements in order to keep the temperature, pressure, and other vari-
ables inside of manufacturing or processing equipment at the de-
sired levels. PID refers to proportional, integral, and derivative action. 
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PID Control

is done within a preset “proportional band” 
(the range of allowed temperature or pres-
sure change). Depending on the amount of 
deviation between the preset temperature 
and the current temperature in the propor-
tional band, the output is increased or de-
creased so that the temperature reaches 
the target. If a wide proportional band is set, 
control operation is relatively slow. Reach-
ing the target temperature takes more time, 
but overshoot of the target and temperature 
fluctuation can be prevented.
   Next, in contrast to proportional action, 
which operates based on a preset propor-
tional band, integral action adjusts the con-
trol input according to the surrounding en-
vironment. For example, in the case of a 
heating furnace, once the furnace has 
heated up, 100% output of the heater may 
not be necessary. In this case, integral ac-
tion decreases the output.
   Finally, derivative action changes the 
amount of control output (MV) by adjusting 
the proportional band, depending on the 
latest change in temperature. For example, 
when the temperature is falling, rapid heat-
ing is necessary. On the other hand, when 
the temperature is rising, derivative action 

In factories and plants, very precise tem-
perature control is often needed to manu-
facture products such as semiconductors. 
If a heater is simply turned on and off (ON-
OFF control), the temperature fluctuates 
significantly, overshooting the setpoint or 
causing other problems. Reliable control is 
difficult to achieve. To solve this problem, 
PID control, which is a kind of feedback 
control, is used.

PID control consists of the three compo-
nents of proportional, integral, and deriva-
tive action.
   First, proportional action, which is basic 
feedback control, changes the output 
(called the manipulated variable or MV) of a 
heater, etc., in proportion to the amount of 
deviation from the setpoint or SP (deviation 
= SP – PV [the process variable, for exam-
ple the current process temperature]). This 
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can reduce the risk of overshooting the 
temperature target by suppressing the MV.
   These three actions together can maintain 
reliable control, preventing significant tem-
perature overshoot and undershoot and re-
peated ON-OFF action. As a result, the op-
timal temperature can be reached rapidly.
   PID control is widely applied not only for 
temperature, but also for flow rate and 
pressure, etc. It is an indispensable tech-
nology for all kinds of automatic control.

A widely applied fundamental meth-
od of automatically controlling tem-
perature, flow, pressure, etc.

To maintain product quality, man-
ufacturing processes require strict 
temperature control.




