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The EFM32 Giant Gecko Series 1 MCUs are the world’s most
energy-friendly microcontrollers, featuring new connectivity interfa-
ces and user interface features.

EFM32GG12 includes a powerful 32-bit ARM® Cortex®-M4 and provides robust security
via a unique cryptographic hardware engine supporting AES, ECC, SHA, and True Ran-
dom Number Generator (TRNG). New features include an SD/MMC/SDIO controller, Oc-
tal/Quad-SPI memory controller, CAN bus controller, PDM interface, highly robust capac-
itive sensing, enhanced alpha blending graphics engine, and LESENSE/PCNT enhance-
ments for smart energy meters. These features, combined with ultra-low current active
mode and short wake-up time from energy-saving modes, make EFM32GG12 microcon-
trollers well suited for any battery-powered application, as well as other systems requir-
ing high performance and low-energy consumption.

Example applications:

+ Smart energy meters
* Industrial and factory automation
* Home automation and security

* Mid- and high-tier wearables
* loT devices
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* 76 pA/MHz in Energy Mode 0 (EMO)
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1. Feature List

The EFM32GG12 highlighted features are listed below.

+ ARM Cortex-M4 CPU Platform .
» High performance 32-bit processor @ up to 72 MHz
» DSP instruction support and Floating Point Unit
* Memory Protection Unit
» Wake-up Interrupt Controller

* Flexible Energy Management System
* 76 yA/MHz in Active Mode (EMO)

» 1.8 yA EM2 Deep Sleep current (16 kB RAM retention and
RTCC running from LFRCO) .

* Integrated DC-DC Buck Converter
+ Up to 1024 kB Flash Program Memory
* Dual-bank with read-while-write support
* 192 kB RAM Data Memory
* Includes ECC (SEC-DED)
* Octal/Quad-SPI Flash Memory Interface
» Supports 3V and 1.8 V memories
» 1/2/4/8-bit data bus
» Quad-SPI Execute In Place (XIP)
+ Communication Interfaces

» Low-energy Universal Serial Bus (USB) with Device and
Host support

* Fully USB 2.0 compliant
* On-chip PHY and embedded 5 V to 3.3 V regulator
» Crystal-free Device mode operation
» Patent-pending Low-Energy Mode (LEM)
« SD/MMC/SDIO Host Controller
« SD v3.01, SDIO v3.0 and MMC v4.51
 1/4/8-bit bus width
» Up to 2x CAN Bus Controller
» Version 2.0A and 2.0B up to 1 Mbps

« 5% Universal Synchronous/Asynchronous Receiver/Trans-
mitter

+ UART/SPI/SmartCard (ISO 7816)/IrDA/I2S/LIN .
 Triple buffered full/half-duplex operation with flow control
« Ultra high speed (36 MHz) operation on one instance
» 2x Universal Asynchronous Receiver/Transmitter
» 2x Low Energy UART
» Autonomous operation with DMA in Deep Sleep Mode
* 2x |2C Interface with SMBus support
» Address recognition in EM3 Stop Mode

Up to 95 General Purpose /O Pins

» Configurable push-pull, open-drain, pull-up/down, input fil-
ter, drive strength

» Configurable peripheral I/O locations

» 5V tolerance on select pins

» Asynchronous external interrupts

» Output state retention and wake-up from Shutoff Mode

* Up to 12 Channel DMA Controller

Up to 16 Channel Peripheral Reflex System (PRS) for au-
tonomous inter-peripheral signaling

External Bus Interface for up to 4x256 MB of external
memory mapped space

» TFT Controller with Direct Drive

» Per-pixel alpha-blending engine

Hardware Cryptography

» AES 128/256-bit keys

« ECC B/K163, B/K233, P192, P224, P256

* SHA-1 and SHA-2 (SHA-224 and SHA-256)
» True Random Number Generator (TRNG)
Hardware CRC Engine

+ Single-cycle computation with 8/16/32-bit data and 16-bit
(programmable)/32-bit (fixed) polynomial

Security Management Unit (SMU)
» Fine-grained access control for on-chip peripherals

Integrated Low-energy LCD Controller with up to 8x36 seg-
ments

» Voltage boost, contrast and autonomous animation
» Patented low-energy LCD driver
Backup Power Domain

* RTCC and retention registers in a separate power domain,
available down to energy mode EM4H

* Operation from backup battery when main power absent/
insufficient

Ultra Low-Power Precision Analog Peripherals
« 2x 12-bit 1 Msamples/s Analog to Digital Converter (ADC)
* On-chip temperature sensor

» 2x 12-bit 500 ksamples/s Digital to Analog Converter
(VDAC)

+ Digital to Analog Current Converter (IDAC)
» Up to 3x Analog Comparator (ACMP)
» Up to 4x Operational Amplifier (OPAMP)

* Robust current-based capacitive sensing with wake-on-
touch (CSEN)

» Up to 83 GPIO pins are analog-capable. Flexible analog pe-
ripheral-to-pin routing via Analog Port (APORT)

» Supply Voltage Monitor
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* Timers/Counters
* 4x 16-bit Timer/Counter
» 3 or 4 Compare/Capture/PWM channels
* Dead-Time Insertion on two timer instances
e 2x 32-bit Timer/Counter
» 3 or 4 Compare/Capture/PWM channels
» Dead-Time Insertion on one timer instance
» 32-bit Real Time Counter and Calendar (RTCC)
* 24-bit Real Time Counter (RTC)

» 32-bit Ultra Low Energy CRYOTIMER for periodic wakeup
from any Energy Mode

+ 2x 16-bit Low Energy Timer for waveform generation
» 3x 16-bit Pulse Counter with asynchronous operation
» 2x Watchdog Timer with dedicated RC oscillator

* Low Energy Sensor Interface (LESENSE)
» Autonomous sensor monitoring in Deep Sleep Mode

» Wide range of sensors supported, including LC sensors and
capacitive buttons

* Upto 16 inputs
+ Ultra Efficient Power-on Reset and Brown-Out Detector
* Debug Interface

+ 2-pin Serial Wire Debug interface

* 1-pin Serial Wire Viewer

* 4-pin JTAG interface

* Embedded Trace Macrocell (ETM)
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* Pre-Programmed Bootloader
* Wide Operating Range
» 1.8 Vto 3.8 V single power supply

* Integrated DC-DC, down to 1.8 V output with up to 200 mA
load current for system

» Standard (-40 °C to 85 °C Taug) and Extended (-40 °C to
125 °C T,) temperature grades available
+ Packages
+ QFN64 (9x9 mm)
+ TQFP64 (10x10 mm)
+ TQFP100 (14x14 mm)
+ BGA112 (10x10 mm)
+ BGA120 (7x7 mm)
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2. Ordering Information

Table 2.1. Ordering Information
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Ordering Code Package Temp Range

EFM32GG12B810F1024GL120-A 1024 192 Yes | Yes | Yes | Yes | Yes 95 BGA120 -40 to +85°C

EFM32GG12B810F1024IL120-A 1024 192 Yes | Yes | Yes | Yes | Yes 95 BGA120 -40 to +125°C
EFM32GG12B830F512GL120-A 512 192 Yes | Yes | Yes | Yes | Yes 95 BGA120 -40 to +85°C
EFM32GG12B830F512IL120-A 512 192 Yes | Yes | Yes | Yes | Yes 95 BGA120 -40 to +125°C

EFM32GG12B810F1024GL112-A 1024 192 Yes | Yes | Yes | Yes | Yes 89 BGA112 -40 to +85°C

EFM32GG12B810F10241L112-A 1024 192 Yes | Yes | Yes | Yes | Yes 89 BGA112 -40 to +125°C
EFM32GG12B830F512GL112-A 512 192 Yes | Yes | Yes | Yes | Yes 89 BGA112 -40 to +85°C
EFM32GG12B830F512IL112-A 512 192 Yes | Yes | Yes | Yes | Yes 89 BGA112 -40 to +125°C

EFM32GG12B810F1024GQ100-A 1024 192 Yes | Yes | Yes | Yes | Yes 81 QFP100 -40 to +85°C

EFM32GG12B810F10241Q100-A 1024 192 | Yes | Yes | Yes | Yes | Yes 81 QFP100 -40 to +125°C
EFM32GG12B830F512GQ100-A 512 192 Yes | Yes | Yes | Yes | Yes 81 QFP100 -40 to +85°C
EFM32GG12B830F5121Q100-A 512 192 | Yes | Yes | Yes | Yes | Yes 81 QFP100 -40 to +125°C
EFM32GG12B810F1024GM64-A 1024 192 | Yes | Yes | Yes | Yes | Yes 51 QFN64 -40 to +85°C
EFM32GG12B810F1024GQ64-A 1024 192 | Yes | Yes | Yes | Yes | Yes 48 QFP64 -40 to +85°C
EFM32GG12B810F1024IM64-A 1024 192 | Yes | Yes | Yes | Yes | Yes 51 QFN64 -40 to +125°C
EFM32GG12B810F10241Q64-A 1024 192 | Yes | Yes | Yes | Yes | Yes 48 QFP64 -40 to +125°C
EFM32GG12B830F512GM64-A 512 192 Yes | Yes | Yes | Yes | Yes 51 QFN64 -40 to +85°C
EFM32GG12B830F512GQ64-A 512 192 | Yes | Yes | Yes | Yes | Yes 48 QFP64 -40 to +85°C
EFM32GG12B830F512IM64-A 512 192 | Yes | Yes | Yes | Yes | Yes 51 QFN64 -40 to +125°C
EFM32GG12B830F5121Q64-A 512 192 | Yes | Yes | Yes | Yes | Yes 48 QFP64 -40 to +125°C

EFM32GG12B510F1024GL120-A 1024 192 Yes | No No No | Yes 95 BGA120 -40 to +85°C

EFM32GG12B510F10241L120-A 1024 192 Yes | No No No | Yes 95 BGA120 -40 to +125°C
EFM32GG12B530F512GL120-A 512 192 Yes | No No No | Yes 95 BGA120 -40 to +85°C
EFM32GG12B530F512IL120-A 512 192 Yes | No No No | Yes 95 BGA120 -40 to +125°C

EFM32GG12B510F1024GL112-A 1024 192 Yes | No No No | Yes 92 BGA112 -40 to +85°C

EFM32GG12B510F1024I1L112-A 1024 192 Yes | No No No | Yes 92 BGA112 -40 to +125°C
EFM32GG12B530F512GL112-A 512 192 Yes | No No No | Yes 92 BGA112 -40 to +85°C
EFM32GG12B530F512IL112-A 512 192 Yes | No No No | Yes 92 BGA112 -40 to +125°C

EFM32GG12B510F1024GQ100-A 1024 192 Yes | No No No | Yes 81 QFP100 -40 to +85°C

EFM32GG12B510F10241Q100-A 1024 192 Yes | No No No | Yes 81 QFP100 -40 to +125°C
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EFM32GG12B530F512GQ100-A 512 192 Yes | No No No | Yes 81 QFP100 -40 to +85°C
EFM32GG12B530F5121Q100-A 512 192 Yes | No No No | Yes 81 QFP100 -40 to +125°C
EFM32GG12B510F1024GM64-A 1024 192 Yes | No No No | Yes 54 QFN64 -40 to +85°C
EFM32GG12B510F1024GQ64-A 1024 192 Yes | No No No | Yes 51 QFP64 -40 to +85°C
EFM32GG12B510F1024IM64-A 1024 192 Yes | No No No | Yes 54 QFN64 -40 to +125°C
EFM32GG12B510F 10241Q64-A 1024 192 Yes | No No No | Yes 51 QFP64 -40 to +125°C
EFM32GG12B530F512GM64-A 512 192 Yes | No No No | Yes 54 QFN64 -40 to +85°C
EFM32GG12B530F512GQ64-A 512 192 Yes | No No No | Yes 51 QFP64 -40 to +85°C
EFM32GG12B530F512IM64-A 512 192 Yes | No No No | Yes 54 QFN64 -40 to +125°C
EFM32GG12B530F5121Q64-A 512 192 Yes | No No No | Yes 51 QFP64 -40 to +125°C

EFM32GG12B410F1024GL120-A 1024 192 No | Yes | Yes | Yes | Yes 93 BGA120 -40 to +85°C

EFM32GG12B410F10241L120-A 1024 192 No | Yes | Yes | Yes | Yes 93 BGA120 -40 to +125°C
EFM32GG12B430F512GL120-A 512 192 No | Yes | Yes | Yes | Yes 93 BGA120 -40 to +85°C
EFM32GG12B430F512IL120-A 512 192 No | Yes | Yes | Yes | Yes 93 BGA120 -40 to +125°C

EFM32GG12B410F1024GL112-A 1024 192 No | Yes | Yes | Yes | Yes 87 BGA112 -40 to +85°C

EFM32GG12B410F10241L112-A 1024 192 No | Yes | Yes | Yes | Yes 87 BGA112 -40 to +125°C
EFM32GG12B430F512GL112-A 512 192 No | Yes | Yes | Yes | Yes 87 BGA112 -40 to +85°C
EFM32GG12B430F512IL112-A 512 192 No | Yes | Yes | Yes | Yes 87 BGA112 -40 to +125°C

EFM32GG12B410F1024GQ100-A 1024 192 No | Yes | Yes | Yes | Yes 83 QFP100 -40 to +85°C

EFM32GG12B410F10241Q100-A 1024 192 No | Yes | Yes | Yes | Yes 83 QFP100 -40 to +125°C
EFM32GG12B430F512GQ100-A 512 192 No | Yes | Yes | Yes | Yes 83 QFP100 -40 to +85°C
EFM32GG12B430F5121Q100-A 512 192 No | Yes | Yes | Yes | Yes 83 QFP100 -40 to +125°C
EFM32GG12B410F1024GM64-A 1024 192 No | Yes | Yes | Yes | Yes 53 QFN64 -40 to +85°C
EFM32GG12B410F1024GQ64-A 1024 192 No | Yes | Yes | Yes | Yes 50 QFP64 -40 to +85°C
EFM32GG12B410F1024IM64-A 1024 192 No | Yes | Yes | Yes | Yes 53 QFN64 -40 to +125°C
EFM32GG12B410F10241Q64-A 1024 192 No | Yes | Yes | Yes | Yes 50 QFP64 -40 to +125°C
EFM32GG12B430F512GM64-A 512 192 No | Yes | Yes | Yes | Yes 53 QFN64 -40 to +85°C
EFM32GG12B430F512GQ64-A 512 192 No | Yes | Yes | Yes | Yes 50 QFP64 -40 to +85°C
EFM32GG12B430F512IM64-A 512 192 No | Yes | Yes | Yes | Yes 53 QFN64 -40 to +125°C
EFM32GG12B430F5121Q64-A 512 192 No | Yes | Yes | Yes | Yes 50 QFP64 -40 to +125°C

EFM32GG12B310F1024GL112-A 1024 192 No No No No | Yes 90 BGA112 -40 to +85°C

EFM32GG12B330F512GL112-A 512 192 No No No No | Yes 90 BGA112 -40 to +85°C

EFM32GG12B310F1024GQ100-A 1024 192 No No No No | Yes 86 QFP100 -40 to +85°C

EFM32GG12B330F512GQ100-A 512 192 No No No No | Yes 86 QFP100 -40 to +85°C
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Ordering Code 8 < GPIO Package Temp Range
EFM32GG12B110F1024GM64-A 1024 192 No No No No No 56 QFN64 -40 to +85°C
EFM32GG12B110F1024GQ64-A 1024 192 No No No No No 53 QFP64 -40 to +85°C
EFM32GG12B110F1024IM64-A 1024 192 No No No No No 56 QFN64 -40 to +125°C
EFM32GG12B110F10241Q64-A 1024 192 No No No No No 53 QFP64 -40 to +125°C
EFM32GG12B130F512GM64-A 512 192 No No No No No 56 QFN64 -40 to +85°C
EFM32GG12B130F512GQ64-A 512 192 No No No No No 53 QFP64 -40 to +85°C
EFM32GG12B130F512IM64-A 512 192 No No No No No 56 QFN64 -40 to +125°C
EFM32GG12B130F5121Q64-A 512 192 No No No No No 53 QFP64 -40 to +125°C

EFm32]Glc]1]2]B]810]F [1024[G]L 120 AR

‘ |—>Tape and Reel (Optional)
Revision

Pin Count

Package — M (QFN), L (BGA), Q (QFP)
—— Temperature Grade — G (-40 to +85 °C), | (-40 to +125 °C)
—— Flash Memory Size in kB
—— Memory Type (Flash)
— Feature Set Code
—— Performance Grade — B (Basic)
—— Device Configuration
— Series
—» Gecko
—— Family — G (Giant)
—— Energy Friendly Microcontroller 32-bit

Figure 2.1. Ordering Code Key
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3. System Overview

3.1 Introduction

The Giant Gecko Series 1 product family is well suited for any battery operated application as well as other systems requiring high
performance and low energy consumption. This section gives a short introduction to the MCU system. The detailed functional descrip-
tion can be found in the Giant Gecko Series 1 Reference Manual.

A block diagram of the Giant Gecko Series 1 family is shown in Figure 3.1 Detailed EFM32GG12 Block Diagram on page 11. The
diagram shows a superset of features available on the family, which vary by OPN. For more information about specific device features,
consult Ordering Information.
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Figure 3.1. Detailed EFM32GG12 Block Diagram

silabs.com | Building a more connected world. Rev. 1.0 | 11




EFM32GG12 Family Data Sheet

3.2 Power

The EFM32GG12 has an Energy Management Unit (EMU) and efficient integrated regulators to generate internal supply voltages. Only
a single external supply voltage is required, from which all internal voltages are created. A 5 V regulator is available on some OPNs,
allowing the device to be powered directly from 5 V power sources, such as USB. An optional integrated DC-DC buck regulator can be
utilized to further reduce the current consumption. The DC-DC regulator requires one external inductor and one external capacitor.

The EFM32GG12 device family includes support for internal supply voltage scaling, as well as two different power domain groups for
peripherals. These enhancements allow for further supply current reductions and lower overall power consumption.

AVDD and VREGVDD need to be 1.8 V or higher for the MCU to operate across all conditions; however the rest of the system will
operate down to 1.62 V, including the digital supply and I/0. This means that the device is fully compatible with 1.8 V components.
Running from a sufficiently high supply, the device can use the DC-DC to regulate voltage not only for itself, but also for other PCB
components, supplying up to a total of 200 mA.

3.2.1 Energy Management Unit (EMU)

The Energy Management Unit manages transitions of energy modes in the device. Each energy mode defines which peripherals and
features are available and the amount of current the device consumes. The EMU can also be used to turn off the power to unused RAM
blocks, and it contains control registers for the DC-DC regulator and the Voltage Monitor (VMON). The VMON is used to monitor multi-
ple supply voltages. It has multiple channels which can be programmed individually by the user to determine if a sensed supply has
fallen below a chosen threshold.

3.2.2 DC-DC Converter

The DC-DC buck converter covers a wide range of load currents and provides up to 90% efficiency in energy modes EMO, EM1, EM2
and EMS, and can supply up to 200 mA to the device and surrounding PCB components. Protection features include programmable
current limiting, short-circuit protection, and dead-time protection. The DC-DC converter may also enter bypass mode when the input
voltage is too low for efficient operation. In bypass mode, the DC-DC input supply is internally connected directly to its output through a
low resistance switch. Bypass mode also supports in-rush current limiting to prevent input supply voltage droops due to excessive out-
put current transients.

3.2.3 5V Regulator

A 5V input regulator is available, allowing the device to be powered directly from 5 V power sources such as the USB VBUS line. The
regulator is available in all energy modes, and outputs 3.3 V to be used to power the USB PHY and other 3.3 V systems. Two inputs to
the regulator allow for seamless switching between local and external power sources.
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3.2.4 EM2 and EM3 Power Domains

The EFM32GG12 has three independent peripheral power domains for use in EM2 and EM3. Two of these domains are dynamic and
can be shut down to save energy. Peripherals associated with the two dynamic power domains are listed in Table 3.1 EM2 and EM3
Peripheral Power Subdomains on page 13. If all of the peripherals in a peripheral power domain are unused, the power domain for
that group will be powered off in EM2 and EMS3, reducing the overall current consumption of the device. Other EM2, EM3, and EM4-
capable peripherals and functions not listed in the table below reside on the primary power domain, which is always on in EM2 and
EMS3.

Table 3.1. EM2 and EM3 Peripheral Power Subdomains

Peripheral Power Domain 1 Peripheral Power Domain 2

ACMPO ACMP1
PCNTO PCNT1
ADCO PCNT2
LETIMERO CSEN

LESENSE VDACO

APORT LEUARTO

- LEUART1

- LETIMER1

- 12C0

- 12C1

- IDAC

- ADCA1

- ACMP2

- LCD

- RTC

3.3 General Purpose Input/Output (GPIO)

EFM32GG12 has up to 95 General Purpose Input/Output pins. GPIO are organized on three independent supply rails, allowing for in-
terface to multiple logic levels in the system simultaneously. Each GPIO pin can be individually configured as either an output or input.
More advanced configurations including open-drain, open-source, and glitch-filtering can be configured for each individual GPIO pin.
The GPIO pins can be overridden by peripheral connections, like SPI communication. Each peripheral connection can be routed to sev-
eral GPIO pins on the device. The input value of a GPIO pin can be routed through the Peripheral Reflex System to other peripherals.
The GPIO subsystem supports asynchronous external pin interrupts.

3.4 Clocking

3.4.1 Clock Management Unit (CMU)

The Clock Management Unit controls oscillators and clocks in the EFM32GG12. Individual enabling and disabling of clocks to all pe-
ripherals is performed by the CMU. The CMU also controls enabling and configuration of the oscillators. A high degree of flexibility al-
lows software to optimize energy consumption in any specific application by minimizing power dissipation in unused peripherals and
oscillators.
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3.4.2 Internal and External Oscillators

The EFM32GG12 supports two crystal oscillators and fully integrates five RC oscillators, listed below.

* A high frequency crystal oscillator (HFXO) with integrated load capacitors, tunable in small steps, provides a precise timing refer-
ence for the MCU. Crystal frequencies in the range from 4 to 50 MHz are supported. An external clock source such as a TCXO can
also be applied to the HFXO input for improved accuracy over temperature.

» A 32.768 kHz crystal oscillator (LFXO) provides an accurate timing reference for low energy modes.

» An integrated high frequency RC oscillator (HFRCO) is available for the MCU system. The HFRCO employs fast startup at minimal
energy consumption combined with a wide frequency range. When crystal accuracy is not required, it can be operated in free-run-
ning mode at a number of factory-calibrated frequencies. A digital phase-locked loop (DPLL) feature allows the HFRCO to achieve
higher accuracy and stability by referencing other available clock sources such as LFXO and HFXO.

» An integrated auxilliary high frequency RC oscillator (AUXHFRCO) is available for timing the general-purpose ADC and the Serial
Wire Viewer port with a wide frequency range.

» An integrated universal high frequency RC oscillator (USHFRCO) is available for timing the USB, SDIO and QSPI peripherals. The
USHFRCO can be syncronized to the host's USB clock to allow the USB to operate in device mode without the additional cost of an
external crystal.

* An integrated low frequency 32.768 kHz RC oscillator (LFRCO) can be used as a timing reference in low energy modes, when crys-
tal accuracy is not required.

* An integrated ultra-low frequency 1 kHz RC oscillator (ULFRCO) is available to provide a timing reference at the lowest energy con-
sumption in low energy modes.

3.5 Counters/Timers and PWM

3.5.1 Timer/Counter (TIMER)

TIMER peripherals keep track of timing, count events, generate PWM outputs and trigger timed actions in other peripherals through the
PRS system. The core of each TIMER is a 16-bit counter with up to 4 compare/capture channels. Each channel is configurable in one
of three modes. In capture mode, the counter state is stored in a buffer at a selected input event. In compare mode, the channel output
reflects the comparison of the counter to a programmed threshold value. In PWM mode, the TIMER supports generation of pulse-width
modulation (PWM) outputs of arbitrary waveforms defined by the sequence of values written to the compare registers, with optional
dead-time insertion available in timer unit TIMER_O only.

3.5.2 Wide Timer/Counter (WTIMER)

WTIMER peripherals function just as TIMER peripherals, but are 32 bits wide. They keep track of timing, count events, generate PWM
outputs and trigger timed actions in other peripherals through the PRS system. The core of each WTIMER is a 32-bit counter with up to
4 compare/capture channels. Each channel is configurable in one of three modes. In capture mode, the counter state is stored in a
buffer at a selected input event. In compare mode, the channel output reflects the comparison of the counter to a programmed thresh-
old value. In PWM mode, the WTIMER supports generation of pulse-width modulation (PWM) outputs of arbitrary waveforms defined by
the sequence of values written to the compare registers, with optional dead-time insertion available in timer unit WTIMER_O only.

3.5.3 Real Time Counter and Calendar (RTCC)

The Real Time Counter and Calendar (RTCC) is a 32-bit counter providing timekeeping in all energy modes. The RTCC includes a
Binary Coded Decimal (BCD) calendar mode for easy time and date keeping. The RTCC can be clocked by any of the on-board oscilla-
tors with the exception of the AUXHFRCO, and it is capable of providing system wake-up at user defined instances. The RTCC in-
cludes 128 bytes of general purpose data retention, allowing easy and convenient data storage in all energy modes down to EM4H.

3.5.4 Low Energy Timer (LETIMER)

The unique LETIMER is a 16-bit timer that is available in energy mode EM2 Deep Sleep in addition to EM1 Sleep and EMO Active. This
allows it to be used for timing and output generation when most of the device is powered down, allowing simple tasks to be performed
while the power consumption of the system is kept at an absolute minimum. The LETIMER can be used to output a variety of wave-
forms with minimal software intervention. The LETIMER is connected to the Real Time Counter and Calendar (RTCC), and can be con-
figured to start counting on compare matches from the RTCC.

3.5.5 Ultra Low Power Wake-up Timer (CRYOTIMER)

The CRYOTIMER is a 32-bit counter that is capable of running in all energy modes. It can be clocked by either the 32.768 kHz crystal
oscillator (LFXO), the 32.768 kHz RC oscillator (LFRCO), or the 1 kHz RC oscillator (ULFRCO). It can provide periodic Wakeup events
and PRS signals which can be used to wake up peripherals from any energy mode. The CRYOTIMER provides a wide range of inter-
rupt periods, facilitating flexible ultra-low energy operation.
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3.5.6 Pulse Counter (PCNT)

The Pulse Counter (PCNT) peripheral can be used for counting pulses on a single input or to decode quadrature encoded inputs. The
clock for PCNT is selectable from either an external source on pin PCTNn_SOIN or from an internal timing reference, selectable from
among any of the internal oscillators, except the AUXHFRCO. The peripheral may operate in energy mode EMO Active, EM1 Sleep,
EM2 Deep Sleep, and EM3 Stop.

3.5.7 Watchdog Timer (WDOG)

The watchdog timer can act both as an independent watchdog or as a watchdog synchronous with the CPU clock. It has windowed
monitoring capabilities, and can generate a reset or different interrupts depending on the failure mode of the system. The watchdog can
also monitor autonomous systems driven by PRS.

3.6 Communications and Other Digital Peripherals

3.6.1 Universal Synchronous/Asynchronous Receiver/Transmitter (USART)

The Universal Synchronous/Asynchronous Receiver/Transmitter is a flexible serial 1/O interface. It supports full duplex asynchronous
UART communication with hardware flow control as well as RS-485, SPI, MicroWire and 3-wire. It can also interface with devices sup-
porting:

* 1SO7816 SmartCards

« IrDA

*I2s

3.6.2 Universal Asynchronous Receiver/Transmitter (UART)

The Universal Asynchronous Receiver/Transmitter is a subset of the USART peripheral, supporting full duplex asynchronous UART
communication with hardware flow control and RS-485.

3.6.3 Low Energy Universal Asynchronous Receiver/Transmitter (LEUART)

The unique LEUART™ provides two-way UART communication on a strict power budget. Only a 32.768 kHz clock is needed to allow
UART communication up to 9600 baud. The LEUART includes all necessary hardware to make asynchronous serial communication
possible with a minimum of software intervention and energy consumption.

3.6.4 Inter-Integrated Circuit Interface (12C)

The I2C interface enables communication between the MCU and a serial I2C bus. It is capable of acting as both a master and a slave
and supports multi-master buses. Standard-mode, fast-mode and fast-mode plus speeds are supported, allowing transmission rates
from 10 kbit/s up to 1 Mbit/s. Slave arbitration and timeouts are also available, allowing implementation of an SMBus-compliant system.
The interface provided to software by the 12C peripheral allows precise timing control of the transmission process and highly automated
transfers. Automatic recognition of slave addresses is provided in active and low energy modes.

3.6.5 External Bus Interface (EBI)

The External Bus Interface provides access to external parallel interface devices. The interface is memory mapped into the address bus
of the Cortex-M4. This enables seamless access from software without manually manipulating the 1/O settings each time a read or write
is performed. The data and address lines are multiplexed in order to reduce the number of pins required to interface to external devices.
Timing is adjustable to meet specifications of the external devices. The interface is limited to asynchronous devices.

The EBI contains a TFT controller which can drive a TFT via an RGB interface. The TFT controller supports programmable display and
port sizes and offers accurate control of frequency and setup and hold timing. Direct Drive is supported for TFT displays which do not
have their own frame buffer. In that case TFT Direct Drive can transfer data from either on-chip memory or from an external memory
device to the TFT at low CPU load. Automatic alpha-blending and masking is also supported for transfers through the EBI interface.
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3.6.6 Quad-SPI Flash Controller (QSPI)

The QSPI provides access to to a wide range of flash devices with wide 1/0O busses. The 1/O and clocking configuration is flexible and
supports many types of devices. Up to 8-bit wide interfaces are supported. The QSPI handles opcodes, status flag polling, and timing
configuration automatically.

The external flash memory is mapped directly to internal memory to allow random access to any word in the flash and direct code exe-
cution. An integrated instruction cache minimizes latency and allows efficient code execution. Execute in Place (XIP) is supported for
devices with this feature.

Large data chunks can be transferred with DMA as efficiently as possible with high throughput and minimimal bus load, utilizing an
integrated 1 kB SRAM FIFO.

3.6.7 SDIO Host Controller (SDIO)

The SDIO is an SD3.01 / SDIO3.0 / eMMC4.51-compliant Host Controller interface for transferring data to and from SD/MMC/SDIO
devices. The module conforms to the SD Host Controller Standard Specification Version 3.00. The Host Controller handles
SDIO/SD/MMC Protocol at the transmission level, packing data, adding cyclic redundancy check (CRC), Start/End bits, an