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Introduction

The power consumption of the microcontroller depends on the supply voltage, clock frequency, active 

peripherals, and operating mode. The ABOV 8-bit microcontroller provides idle and stop modes to 

reduce current consumption. 

If you want to reduce the current consumption, there are essential things to remember: 

 Unused pins: The unused pins must not be in a floating state based on the representative 

package. In other words, it is recommended that the unused pin should be selected as a push-

pull output or an input with a pull-up resistor. 

 Unused peripherals: The unused peripheral blocks must be disabled by the corresponding 

control registers, and the clock must also be disabled by the corresponding bits in the 

peripheral clock enable registers of each device. 

 Unused clock sources: The unused clock sources of HFIRC (HSI), LFIRC (LSI), X-TAL (HSE), 

and SX-TAL (LSE) must be disabled by the corresponding bits in the OSCCR register. 

This document describes how to reduce the current consumption in Run, Idle, and Stop modes. 

This document applies to the part numbers listed in Table 1. 

Table 1. Applicable Devices 

Base Product Part Number 

A96L116 A96L116RL 

 

Reference Document 

The following documents are available on www.abovsemi.com. 

 Datasheet for products in Table 1 

 User’s Manual for products in Table 1 

 Reference software package for products in Table 1 

 

http://www.abovsemi.com/
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1. Initializing GPIOs for Low-Power Operation 

Depending on the application circuit, I/O is selected as input or output in the initialization routine. At that 

time, the unused pin should not be a floating input. To reduce the current consumption, you should set 

the unused pins as follows. (Some products support Off mode, which disables the input and output of 

I/O.): 

 Input with a pull-up resistor 

 Output low or high level 

 Off mode that disables input and output (Check the device specifications to see if Off mode is 

supported.) 

If the unused pin is set as a floating input, the current consumption can be increased by noise. The 

reason is that the internal Schmitt trigger can be toggled or weakly turned on by noise, which can 

increase several 10 µA.  

Figure 1 shows the approximate current of Schmitt-trigger current by noise. 

Figure 1. Schmitt-Trigger Current by Noise 
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Therefore, you must be careful to avoid current consumption due to the floating input in the application. 
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1.1 A96L116 

The A96L116 supports 20-pin, 16-pin, and 10-pin packages. All packages have the same die, so the 

internal peripherals and I/Os are the same. This means that I/Os for all packages, including the 

representative package, must be set to have no floating input based on the representative package. 

The A96L116 supports I/O Off mode that disables input and output except for P0[1:0] and P1[3:1] pins 

by the system reset. 

There are several registers for the configuration of the ports. Among them, the PnIOH and PnIOL (n = 

0 to 2) register configures the input or output of I/O, and the PnPU register is responsible for setting the 

internal pull-up resistor. 
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2. Initializing Peripherals for Low-Power Operations 

The microcontroller has various peripherals such as 16-bit timers, RTCC, 12-bit ADC, CRC generator, 

LPUART, I2C, SPI, POR, LVR, LVI, and internal RC oscillators. Each peripheral consumes a certain 

amount of current, even when not in use unless the clock provided to that block is disabled. 

The faster the frequency, the more current is consumed. Therefore, disabling the clock provided to the 

peripheral that is not in use helps reduce the current consumption. 

2.1 A96L116 Peripheral Clock Control Register 

The A96L11x provides four peripheral clock control registers, as shown below, to supply clocks to each 

peripheral. 

 PPCLKEN0 register: Ports, ADC block, RTCC. 

 PPCLKEN1 register: CRC, LVI, Timers. 

 PPCLKEN2 register: Serial interfaces. 

 PPCLKEN3 register: WDT, LVR, Memory controllers. 

 

PPCLKEN0 (Peripheral Clock Control Register 0): D1H 

7 6 5 4 3 2 1 0 

RTCLKE ADCLKE Reserved Reserved Reserved P2CLKE P1CLKE P0CLKE 

0 0 - - - 0 0 0 

Initial value: 00H 

RTCLKE RTCC clock enable bit 

0 Disables RTCC clock. 

1 Enables RTCC clock. 

ADCLKE ADC clock enable bit 

0 Disables. 

1 Enables. 

P2CLKE P2 clock enable bit 

0 Disables. 

1 Enables. 

P1CLKE P1 clock enable bit 

0 Disables. 

1 Enables. 

P0CLKE P0 clock enable bit 

0 Disables. 

1 Enables. 
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PPCLKEN1 (Peripheral Clock Control Register 1): D9H 

7 6 5 4 3 2 1 0 

CRCLKE LVICLKE Reserved Reserved Reserved T2CLKE T1CLKE T0CLKE 

0 0 - - - 0 0 0 

Initial value: 00H 

CRCLKE CRC clock enable bit 

0 Disables. 

1 Enables. 

LVICLKE LVI clock enable bit 

0 Disables. 

1 Enables. 

T2CLKE T2 clock enable bit 

0 Disables. 

1 Enables. 

T1CLKE T1 clock enable bit 

0 Disables. 

1 Enables. 

T0CLKE T0 clock enable bit 

0 Disables. 

1 Enables. 

 

PPCLKEN2 (Peripheral Clock Control Register 2): E1H 

7 6 5 4 3 2 1 0 

LPUT0CLKE Reserved Reserved Reserved SPI0CLKE Reserved Reserved I2C0CLKE 

0 - - - 0 - - 0 

Initial value: 00H 

LPUT0CLKE LPUART0 clock enable bit 

0 Disables. 

1 Enables. 

SPI0CLKE SPI0 clock enable bit 

0 Disables. 

1 Enables. 

I2C0CLKE I2C0 clock enable bit 

0 Disables. 

1 Enables. 
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PPCLKEN3 (Peripheral Clock Control Register 3): E9H 

7 6 5 4 3 2 1 0 

DFMCLKE FMCLKE Res. LVRCLKE Res. Res. Res. WDTCLKE 

0 0 - 0 0 - - 0 

Initial value: 00H 

DFMCLKE Data flash memory clock enable bit 

0 Disables. 

1 Enables. 

FMCLKE Flash memory clock enable bit 

0 Disables. 

1 Enables. 

LVRCLKE LVR clock enable bit 

0 Disables. 

1 Enables. 

WDTCLKE WDT clock enable bit 

0 Disables. 

1 Enables. 

 

Each bit in the Peripheral Clock Control Registers controls whether to enable or disable the clock 

provided to the corresponding peripheral. The clock provided to the peripheral is enabled if the bit is “1” 

and disabled if the bit is “0”. 

To reduce current consumption, the clock on the unused peripheral should be disabled. To this end, 

the corresponding bit of the registers should be configured, as shown in the register maps above. Of 

course, the peripheral must be deactivated by the individual control register. 

For the peripherals that are not used occasionally, it is recommended to disable the clock provided to 

the peripheral and deactivate the peripheral while it is not in use. 

A system reset disables the clocks of all peripherals and deactivates all peripheral blocks except for the 

LVR. Therefore, it is recommended that you keep the reset values for the unused peripherals except 

for ports and LVR. 

For example, if the LVI is used occasionally in the application, you can reduce the current consumption 

by setting the LVI and clocks as shown in the code below while the LVI is not used. 

1 
2 
3 
4 
5 

LVICR &= 0xEF;      // 1. Deactivate the LVI block (LVICR.LVIEN = 0) 
 
PPCLKEN1 &= 0xBF;   // 2. Disable the clock provided to the LVI (PPCLKEN1.LVICLKE = 0) 
 
... 
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The example code block shown below shows how to re-enable the LVI. 

1 
2 
3 
4 
5 

PPCLKEN1 |= 0x40;   // 1. Enable the clock provided to the LVI (PPCLKEN1.LVICLKE = 1) 
 
LVICR |= 0x10;      // 2. Activate the LVI block (LVICR.LVIEN = 1) 
 
... 

 

As shown in the examples above, you can access the individual control register while the clock provided 

to the peripheral is enabled. Be extra careful when setting up each control register. 
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3. Enabling Clock Sources 

The microcontroller supports the following four clock sources: 

 HFIRC (HSI): High-frequency internal RC oscillator, up to 16 MHz. 

 LFIRC (LSI): Low-frequency internal RC oscillator, 40 kHz 

 X-TAL (HSE): External main oscillator, up to 12 MHz X-TAL. 

 SX-TAL (LSE): External sub oscillator, 32.768 kHz. 

3.1 Oscillator Control Register 

The register map below is the oscillator control register (OSCCR). 

OSCCR (Peripheral Clock Control Register 0): C8H 

7 6 5 4 3 2 1 0 

LFIRCE Reserved HFIRCS2 HFIRCS1 HFIRCS0 HFIRCE XCLKE SCLKE 

0 - 0 0 1 0 0 0 

Initial value: 08H 

LFIRCE Control the operation of the low-frequency internal RC Oscillator. 

0 Disables LFIRC. 

1 Enables LFIRC. 

HFIRCE Control the operation of the high-frequency internal RC Oscillator. 

0 Disables HFIRC. 

1 Enables HFIRC. 

LFIRCE Control the operation of the External Main Oscillator. 

0 Disables X-TAL. 

1 Enables X-TAL. 

SCLKE Control the operation of the External Sub Oscillator. 

0 Disables SX-TAL. 

1 Enables SX-TAL. 

 

After the system reset, the HFIRC is activated, and the HFIRC becomes the system clock. The clock to 

be used by the application will be activated in the initialization routine, and the system clock will also be 

configured by code. If the HFIRC is the system clock in the application, it may be omitted. In the process, 

it is necessary to reduce the current consumption by deactivating the clocks that will not be used. 

The code below is an example in which the HFIRC and SX-TAL are activated, and the LFIRC and X-

TAL are deactivated. 

1 
2 
3 
4 
5 

OSCCR = 0x00            // Dummy 
      |(0 << 7)         // Disable LFIRC 
      |(4 << 3)         // 8MHz HFIRC 
      &(0 << 2)         // Enable HFIRC 
      |(0 << 1)         // Disable X-TAL 
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6 
7 

      |(1 << 0);        // Enable SX-TAL 
... 
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4. Power-down Mode 

ABOV 8-bit microcontrollers support idle and stop modes as power-down modes. The activation of the 

peripheral in idle or stop mode and the operating conditions of the wake-up source may vary depending 

on the product's specifications. 

Current consumption is determined by the configuration of the peripherals in power-down mode, so it 

is essential to understand the peripheral’s operating status and to control the wake-up source to suit 

the purpose of the user application. In power-down mode, the peripherals, except those required, must 

be deactivated to reduce the current consumption. You can deactivate the peripherals by configuring 

the peripheral clock enable registers and each peripheral control register. 

This chapter introduces the peripheral operation of each device in Power-down mode and the operating 

conditions of the wake-up source. 

4.1 A96L116 Peripheral Functional Table and Wake-up Source 

Table 2 shows the operating conditions of each peripheral in Idle mode and Stop mode on the A96L116.  

Table 2. A96L11x Functional Table on Power-down Mode 

Peripheral Idle mode Stop mode 

CPU CPU operation is disabled. CPU operation is disabled. 

FLASH Retention Retention 

SRAM Retention Retention 

FMC It must be disabled by S/W. It must be disabled by S/W. 

CRC Optional, but it is recommended to disable it. It must be disabled by S/W. 

POR Operating continuously Operating continuously 

LVR Optional Optional 

LVI Optional Optional 

GPIO Retention Retention 

SPI Optional 
Optional, but it can operate with the external 
clock. 

I2C Optional 
Optional, but it can operate with the external 
clock. 

LPUART Optional Optional, but it can operate with SX-TAL. 

T0 Optional 
Optional, but it can operate with SX-TAL or 
LFIRC. 

T1 – T2 Optional 
Optional, but it can operate with the external 
clock. 

WDT Optional 
Optional, but it can operate with LFIRC or 
WDTRC. 

BIT Operating continuously It stops operating. 
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Table 2. A96L11x Functional Table on Power-down Mode (continued) 

Peripheral Idle mode Stop mode 

ADC It must be disabled by S/W. It must be disabled by S/W. 

RTCC Optional 
Optional, but it can operate with SX-TAL or 
LFIRC. 

HFIRC Operating continuously It stops operating when fx = fHFIRC. 

LFIRC Operating continuously 
Optional, but it can stop operating when fx = 
fLFIRC. 

WDTRC Optional Optional 

X-TAL Operating continuously It stops operating when fx = fXIN. 

SX-TAL Operating continuously It stops operating when fx = fSUB. 

Control 
registers 

Retention Retention 

NOTE: 

1. Optional: A function can be disabled or enabled by software. 

2. The interrupt source for the optional peripheral can wake-up the microcontroller in Idle or Stop mode. 

 

Table 3 shows the wake-up sources for Idle and Stop modes on the A96L11x and the progress after 

the wake-up. 

Table 3. A96L11x Wake-up Sources and after Wake-up 

 Idle mode Stop mode 

Wake-up sources 
(optional) 

LVI, GPIO, LPUART, I2C, SPI, Timers, 
WDT, BIT, RTCC 

LVI, GPIO, LPUART, T0, WDT, RTCC 
under operating conditions 

Reset sources POR, LVR, RESETB POR, LVR, RESETB 

After wake-up Next instruction Next instruction 
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Revision History 

Revision Date Notes 

1.00 Dec. 27, 2023 Initial release. 

1.01 Dec. 2, 2024 Updated the disclaimer. 
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