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Introduction 
 

This application note describe the different operating mode of the microcontroller RL78 which made by the 

company Renesas. Renesas are a Japanese company leader on the microcontroller market. This company 

employed 25000 salaries in several country. 

The microcontroller RL78 are the true lower power microcontroller of Renesas.  It’s a polyvalent 

microcontroller specialize for applications with a strong constraint of electrical consummation. 

The RL78 are available in several release (G12, G13, G14…) with more or less peripheries, more or less 

evolved.      
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1. Internal architecture of RL78G14 
 

The figure following present the internal contents of the microcontroller RL78G14. 

 

Figure 1: internal architecture of RL78G14 

  

On this figures we can see the diversity of the available peripheries of the RL78 G14. 

They are several timer for all application input capture, PWM, delay… They also have communication 

module and analog module with a 10 bits analog converter. This microcontroller are flash memory dedicate 

for storage data and 24 channel of data transfers controller for automatize memory transfer.  
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2. The three mode of low power 
 

The RL78 are four different mode of operation which describe by the following figure. 

 

Figure 2: operating mode of RL78 

 

The RL78 also has 4 different operating mode:  

 Mode "operating" the microcontroller is in normal operation mode is more about consuming 

1.2mA.  

 In "Halt" mode the heart of the microcontroller are stop but a lot of peripheries are available. Halt 

mode are the intermediate mode and reduces power consumption to approximately 0.5mA this 

value depends on the number of peripheries used by the application.  

 The "Stop" mode is the ultimate mode of the point of view of power consumption. This mode 

stopped all the microcontroller and peripheries unless some timer and interrupt pin to wake up 

the microcontroller. This mode reduce power consumption of the microcontroller about 

0.0005mA. 

 The “SNOOZE” mode permit to maximize the time in Stop mode when the application use A/D 

converter or serial communication because this mode permit to wake up peripheries just during 

the time they need and switch automatically in STOP mode without using of CPU. 
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2.1 HALT mode 

2.1.1 Detaille description  
 

The first mode of standby function is “Halt”. In Halt mode the CPU operation clock is stopped but the clock 

of using peripheries still on. In this mode, the operating current is not decreased as much as stop mode, but 

halt mode is effective for restarting operation immediately after an interrupt request.  

 

Figure 3: Halt mode Release by interrupt request 

For set HALT mode you must execute HALT instruction. For example with IAR compiler insert in your code 

this line “HALT ();” or the intrinsic function “_halt();”. 

Halt mode is best mode if you want to restart CPU operation quickly and for use peripheries without CPU.  

2.1.2 Operable peripheries during Halt mode   
 

As mention before halt mode stop operation of the CPU operation but not peripheries with certain 

condition.  All peripheries enable before the setting of HALT mode still on. 

Operable peripheries during HALT mode: 

 DTC (Data transfer controleur) 

 ALL timer  

 ADC  and  DAC 

 Serial interface  

 RAM and RAM control function are operable with a DTC or stop 

 See annex  for more information  
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If the CPU operate on the subsystem clock and if low consumption RTC mode is active the following 

peripheries are disable: 

 ADC, DAC 

 serial interface, 

 DTC 

 Timer array unit, Timer RJ, RG, RD 

2.2 STOP mode 

2.2.1 Detaille description 
 

 To minimize the electric consummation you must use STOP mode. In this mode the high-speed system 

clock oscillator and high-speed on-chip oscillator stop, stopping the whole system, thereby considerably 

reducing the CPU operating current. This mode can be clear by an interrupt request but restarting the main 

clock needs a waiting time for clock stabilization.  

  

Figure 4: Clock stabilization and STOP mode Release by interrupt request 

To set STOP mode you must have to execute STOP instruction. For example with IAR compiler insert in your 

code this line “STOP ();” or the intrinsic function “_stop();”.Caution the stop instruction is not execute during 

data flash programming.  

To resume the restart time for STOP mode are longer than HALT mode but STOP mode operating current 

are less than HALT mode.  

2.2.2 Operable peripheries during STOP mode 
 

In STOP mode the main clock of the system are stop this implies some peripheries are stop too. Some 

peripheries still operable during STOP mode but you must active them before entering stop mode: 

 RTC, interval timer 

 Watchdog timer 

 Power-on reset 

 External interrupt and Key interrupt 
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2.3 SNOOZE mode  

2.3.1 Detaille description  
 

SNOOZE mode is use when you wait a data reception or A/D conversion request by and interrupt signal the 

end of the reception or the conversion is the source of a DTC. So STOP mode are clear by the first interrupt 

the conversion or reception are execute and the result store by the DTC and after this STOP mode are set 

automatically without CPU operating.  

SNOOZE mode can be used only if your system use the high-speed on-chip oscillator for main clock.   

To set SNOOZE mode you must have to set up serial standby control register (SSCm) before switching to 

STOP mode for serial unit. For A/D converter you have to set up A/D converter mode register (ADM2) before 

switching to STOP mode. 
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