
Silicon Labs - EFM32GG890F1024-BGA112 Datasheet

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?
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computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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2.1.3 Memory System Controller (MSC)

The Memory System Controller (MSC) is the program memory unit of the EFM32GG microcontroller.
The flash memory is readable and writable from both the Cortex-M3 and DMA. The flash memory is
divided into two blocks; the main block and the information block. Program code is normally written to
the main block. Additionally, the information block is available for special user data and flash lock bits.
There is also a read-only page in the information block containing system and device calibration data.
Read and write operations are supported in the energy modes EM0 and EM1.

2.1.4 Direct Memory Access Controller (DMA)

The Direct Memory Access (DMA) controller performs memory operations independently of the CPU.
This has the benefit of reducing the energy consumption and the workload of the CPU, and enables
the system to stay in low energy modes when moving for instance data from the USART to RAM or
from the External Bus Interface to a PWM-generating timer. The DMA controller uses the PL230 µDMA
controller licensed from ARM.

2.1.5 Reset Management Unit (RMU)

The RMU is responsible for handling the reset functionality of the EFM32GG.

2.1.6 Energy Management Unit (EMU)

The Energy Management Unit (EMU) manage all the low energy modes (EM) in EFM32GG microcon-
trollers. Each energy mode manages if the CPU and the various peripherals are available. The EMU
can also be used to turn off the power to unused SRAM blocks.

2.1.7 Clock Management Unit (CMU)

The Clock Management Unit (CMU) is responsible for controlling the oscillators and clocks on-board the
EFM32GG. The CMU provides the capability to turn on and off the clock on an individual basis to all
peripheral modules in addition to enable/disable and configure the available oscillators. The high degree
of flexibility enables software to minimize energy consumption in any specific application by not wasting
power on peripherals and oscillators that are inactive.

2.1.8 Watchdog (WDOG)

The purpose of the watchdog timer is to generate a reset in case of a system failure, to increase appli-
cation reliability. The failure may e.g. be caused by an external event, such as an ESD pulse, or by a
software failure.

2.1.9 Peripheral Reflex System (PRS)

The Peripheral Reflex System (PRS) system is a network which lets the different peripheral module
communicate directly with each other without involving the CPU. Peripheral modules which send out
Reflex signals are called producers. The PRS routes these reflex signals to consumer peripherals which
apply actions depending on the data received. The format for the Reflex signals is not given, but edge
triggers and other functionality can be applied by the PRS.

2.1.10 External Bus Interface (EBI)

The External Bus Interface provides access to external parallel interface devices such as SRAM, FLASH,
ADCs and LCDs. The interface is memory mapped into the address bus of the Cortex-M3. This enables
seamless access from software without manually manipulating the IO 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 the external devices. The timing is adjustable to meet specifications of the external devices.
The interface is limited to asynchronous devices.
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2.1.19 Backup Real Time Counter (BURTC)

The Backup Real Time Counter (BURTC) contains a 32-bit counter and is clocked either by a 32.768 kHz
crystal oscillator, a 32.768 kHz RC oscillator or a 1 kHz ULFRCO. The BURTC is available in all Energy
Modes and it can also run in backup mode, making it operational even if the main power should drain out.

2.1.20 Low Energy Timer (LETIMER)

The unique LETIMERTM, the Low Energy Timer, is a 16-bit timer that is available in energy mode EM2
in addition to EM1 and EM0. Because of this, it can 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 waveforms
with minimal software intervention. It is also connected to the Real Time Counter (RTC), and can be
configured to start counting on compare matches from the RTC.

2.1.21 Pulse Counter (PCNT)

The Pulse Counter (PCNT) can be used for counting pulses on a single input or to decode quadrature
encoded inputs. It runs off either the internal LFACLK or the PCNTn_S0IN pin as external clock source.
The module may operate in energy mode EM0 - EM3.

2.1.22 Analog Comparator (ACMP)

The Analog Comparator is used to compare the voltage of two analog inputs, with a digital output indi-
cating which input voltage is higher. Inputs can either be one of the selectable internal references or from
external pins. Response time and thereby also the current consumption can be configured by altering
the current supply to the comparator.

2.1.23 Voltage Comparator (VCMP)

The Voltage Supply Comparator is used to monitor the supply voltage from software. An interrupt can
be generated when the supply falls below or rises above a programmable threshold. Response time and
thereby also the current consumption can be configured by altering the current supply to the comparator.

2.1.24 Analog to Digital Converter (ADC)

The ADC is a Successive Approximation Register (SAR) architecture, with a resolution of up to 12 bits
at up to one million samples per second. The integrated input mux can select inputs from 8 external
pins and 6 internal signals.

2.1.25 Digital to Analog Converter (DAC)

The Digital to Analog Converter (DAC) can convert a digital value to an analog output voltage. The DAC
is fully differential rail-to-rail, with 12-bit resolution. It has two single ended output buffers which can be
combined into one differential output. The DAC may be used for a number of different applications such
as sensor interfaces or sound output.

2.1.26 Operational Amplifier (OPAMP)

The EFM32GG890 features 3 Operational Amplifiers. The Operational Amplifier is a versatile general
purpose amplifier with rail-to-rail differential input and rail-to-rail single ended output. The input can be set
to pin, DAC or OPAMP, whereas the output can be pin, OPAMP or ADC. The current is programmable
and the OPAMP has various internal configurations such as unity gain, programmable gain using internal
resistors etc.

2.1.27 Low Energy Sensor Interface (LESENSE)

The Low Energy Sensor Interface (LESENSETM), is a highly configurable sensor interface with support
for up to 16 individually configurable sensors. By controlling the analog comparators and DAC, LESENSE
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Module Configuration Pin Connections

CMU Full configuration CMU_OUT0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

EBI Full configuration EBI_A[27:0], EBI_AD[15:0], EBI_ARDY,
EBI_ALE, EBI_BL[1:0], EBI_CS[3:0],
EBI_CSTFT, EBI_DCLK, EBI_DTEN,
EBI_HSNC, EBI_NANDREn,
EBI_NANDWEn, EBI_REn, EBI_VSNC,
EBI_WEn

I2C0 Full configuration I2C0_SDA, I2C0_SCL

I2C1 Full configuration I2C1_SDA, I2C1_SCL

USART0 Full configuration with IrDA US0_TX, US0_RX. US0_CLK, US0_CS

USART1 Full configuration with I2S US1_TX, US1_RX, US1_CLK, US1_CS

USART2 Full configuration with I2S US2_TX, US2_RX, US2_CLK, US2_CS

UART0 Full configuration U0_TX, U0_RX

UART1 Full configuration U1_TX, U1_RX

LEUART0 Full configuration LEU0_TX, LEU0_RX

LEUART1 Full configuration LEU1_TX, LEU1_RX

TIMER0 Full configuration with DTI TIM0_CC[2:0], TIM0_CDTI[2:0]

TIMER1 Full configuration TIM1_CC[2:0]

TIMER2 Full configuration TIM2_CC[2:0]

TIMER3 Full configuration TIM3_CC[2:0]

RTC Full configuration NA

BURTC Full configuration NA

LETIMER0 Full configuration LET0_O[1:0]

PCNT0 Full configuration, 16-bit count register PCNT0_S[1:0]

PCNT1 Full configuration, 8-bit count register PCNT1_S[1:0]

PCNT2 Full configuration, 8-bit count register PCNT2_S[1:0]

ACMP0 Full configuration ACMP0_CH[7:0], ACMP0_O

ACMP1 Full configuration ACMP1_CH[7:0], ACMP1_O

VCMP Full configuration NA

ADC0 Full configuration ADC0_CH[7:0]

DAC0 Full configuration DAC0_OUT[1:0], DAC0_OUTxALT

OPAMP Full configuration Outputs: OPAMP_OUTx,
OPAMP_OUTxALT, Inputs:
OPAMP_Px, OPAMP_Nx

AES Full configuration NA

GPIO 90 pins Available pins are shown in
Table 4.3 (p. 66)

LCD Full configuration LCD_SEG[35:0], LCD_COM[7:0],
LCD_BCAP_P, LCD_BCAP_N,
LCD_BEXT
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2.3 Memory Map

The EFM32GG890 memory map is shown in Figure 2.2 (p. 9) , with RAM and Flash sizes for the
largest memory configuration.

Figure 2.2. EFM32GG890 Memory Map with largest RAM and Flash sizes
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3.4 Current Consumption

Table 3.3. Current Consumption

Symbol Parameter Condition Min Typ Max Unit

48 MHz HFXO, all peripheral
clocks disabled, VDD= 3.0 V

 219 240 µA/
MHz

28 MHz HFRCO, all peripheral
clocks disabled, VDD= 3.0 V

 205 225 µA/
MHz

21 MHz HFRCO, all peripheral
clocks disabled, VDD= 3.0 V

 206 229 µA/
MHz

14 MHz HFRCO, all peripheral
clocks disabled, VDD= 3.0 V

 209 232 µA/
MHz

11 MHz HFRCO, all peripheral
clocks disabled, VDD= 3.0 V

 211 234 µA/
MHz

6.6 MHz HFRCO, all peripheral
clocks disabled, VDD= 3.0 V

 215 242 µA/
MHz

IEM0

EM0 current. No
prescaling. Run-
ning prime num-
ber calculation code
from flash. (Produc-
tion test condition =
14MHz)

1.2 MHz HFRCO, all peripheral
clocks disabled, VDD= 3.0 V

 243 327 µA/
MHz

48 MHz HFXO, all peripheral
clocks disabled, VDD= 3.0 V

 80 90 µA/
MHz

28 MHz HFRCO, all peripheral
clocks disabled, VDD= 3.0 V

 80 90 µA/
MHz

21 MHz HFRCO, all peripheral
clocks disabled, VDD= 3.0 V

 81 91 µA/
MHz

14 MHz HFRCO, all peripheral
clocks disabled, VDD= 3.0 V

 83 99 µA/
MHz

11 MHz HFRCO, all peripheral
clocks disabled, VDD= 3.0 V

 85 100 µA/
MHz

6.6 MHz HFRCO, all peripheral
clocks disabled, VDD= 3.0 V

 90 102 µA/
MHz

IEM1

EM1 current (Pro-
duction test condi-
tion = 14MHz)

1.2 MHz HFRCO. all peripheral
clocks disabled, VDD= 3.0 V

 122 152 µA/
MHz

EM2 current with RTC
prescaled to 1 Hz, 32.768
kHz LFRCO, VDD= 3.0 V,
TAMB=25°C

 1.11 1.91 µA

IEM2 EM2 current
EM2 current with RTC
prescaled to 1 Hz, 32.768
kHz LFRCO, VDD= 3.0 V,
TAMB=85°C

 8.81 21.51 µA

VDD= 3.0 V, TAMB=25°C  0.81 1.51 µA
IEM3 EM3 current

VDD= 3.0 V, TAMB=85°C  8.21 20.31 µA

VDD= 3.0 V, TAMB=25°C  0.02 0.08 µA
IEM4 EM4 current

VDD= 3.0 V, TAMB=85°C  0.5 2.5 µA
1Only one RAM block enabled. The RAM block size is 32 kB.
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3.8 General Purpose Input Output

Table 3.7. GPIO

Symbol Parameter Condition Min Typ Max Unit

VIOIL Input low voltage    0.30VDD V

VIOIH Input high voltage  0.70VDD   V

Sourcing 0.1 mA, VDD=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

 0.80VDD  V

Sourcing 0.1 mA, VDD=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

 0.90VDD  V

Sourcing 1 mA, VDD=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= LOW

 0.85VDD  V

Sourcing 1 mA, VDD=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= LOW

 0.90VDD  V

Sourcing 6 mA, VDD=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.75VDD   V

Sourcing 6 mA, VDD=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.85VDD   V

Sourcing 20 mA, VDD=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= HIGH

0.60VDD   V

VIOOH

Output high volt-
age (Production test
condition = 3.0V,
DRIVEMODE =
STANDARD)

Sourcing 20 mA, VDD=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= HIGH

0.80VDD   V

Sinking 0.1 mA, VDD=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

 0.20VDD  V

Sinking 0.1 mA, VDD=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

 0.10VDD  V

Sinking 1 mA, VDD=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= LOW

 0.10VDD  V

Sinking 1 mA, VDD=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= LOW

 0.05VDD  V

Sinking 6 mA, VDD=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

  0.30VDD V

Sinking 6 mA, VDD=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

  0.20VDD V

VIOOL

Output low voltage
(Production test
condition = 3.0V,
DRIVEMODE =
STANDARD)

Sinking 20 mA, VDD=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= HIGH

  0.35VDD V
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Figure 3.4. Typical Low-Level Output Current, 2V Supply Voltage
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3.9 Oscillators

3.9.1 LFXO

Table 3.8. LFXO

Symbol Parameter Condition Min Typ Max Unit

fLFXO Supported nominal
crystal frequency

  32.768  kHz

ESRLFXO Supported crystal
equivalent series re-
sistance (ESR)

  30 120 kOhm

CLFXOL Supported crystal
external load range

 X1  25 pF

DCLFXO Duty cycle  48 50 53.5 %

ILFXO Current consump-
tion for core and
buffer after startup.

ESR=30 kOhm, CL=10 pF,
LFXOBOOST in CMU_CTRL is
1

 190  nA

tLFXO Start- up time. ESR=30 kOhm, CL=10 pF,
40% - 60% duty cycle has
been reached, LFXOBOOST in
CMU_CTRL is 1

 400  ms

1See Minimum Load Capacitance (CLFXOL) Requirement For Safe Crystal Startup in energyAware Designer in Simplicity Studio

For safe startup of a given crystal, the Configurator tool in Simplicity Studio contains a tool to help
users configure both load capacitance and software settings for using the LFXO. For details regarding
the crystal configuration, the reader is referred to application note "AN0016 EFM32 Oscillator Design
Consideration".

3.9.2 HFXO

Table 3.9. HFXO

Symbol Parameter Condition Min Typ Max Unit

fHFXO Supported nominal
crystal Frequency

 4  48 MHz

Crystal frequency 48 MHz   50 Ohm

Crystal frequency 32 MHz  30 60 OhmESRHFXO

Supported crystal
equivalent series re-
sistance (ESR)

Crystal frequency 4 MHz  400 1500 Ohm

gmHFXO The transconduc-
tance of the HFXO
input transistor at
crystal startup

HFXOBOOST in CMU_CTRL
equals 0b11

20   mS

CHFXOL Supported crystal
external load range

 5  25 pF

4 MHz: ESR=400 Ohm,
CL=20 pF, HFXOBOOST in
CMU_CTRL equals 0b11

 85  µA

IHFXO

Current consump-
tion for HFXO after
startup 32 MHz: ESR=30 Ohm,

CL=10 pF, HFXOBOOST in
CMU_CTRL equals 0b11

 165  µA

tHFXO Startup time 32 MHz: ESR=30 Ohm,
CL=10 pF, HFXOBOOST in
CMU_CTRL equals 0b11

 400  µs
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Figure 3.13.  Calibrated HFRCO 11 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.14.  Calibrated HFRCO 14 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.15.  Calibrated HFRCO 21 MHz Band Frequency vs Supply Voltage and Temperature
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Symbol Parameter Condition Min Typ Max Unit

Vout=1V, RESSEL=0, 0.1
Hz<f<1 MHz, OPAxHCMDIS=0

 196  µVRMS

Vout=1V, RESSEL=0, 0.1
Hz<f<1 MHz, OPAxHCMDIS=1

 229  µVRMS

RESSEL=7, 0.1 Hz<f<10 kHz,
OPAxHCMDIS=0

 1230  µVRMS

RESSEL=7, 0.1 Hz<f<10 kHz,
OPAxHCMDIS=1

 2130  µVRMS

RESSEL=7, 0.1 Hz<f<1 MHz,
OPAxHCMDIS=0

 1630  µVRMS

RESSEL=7, 0.1 Hz<f<1 MHz,
OPAxHCMDIS=1

 2590  µVRMS

Figure 3.25.  OPAMP Common Mode Rejection Ratio

Figure 3.26.  OPAMP Positive Power Supply Rejection Ratio
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3.13 Analog Comparator (ACMP)

Table 3.17. ACMP

Symbol Parameter Condition Min Typ Max Unit

VACMPIN Input voltage range  0  VDD V

VACMPCM ACMP Common
Mode voltage range

 0  VDD V

BIASPROG=0b0000, FULL-
BIAS=0 and HALFBIAS=1 in
ACMPn_CTRL register

 0.1 0.6 µA

BIASPROG=0b1111, FULL-
BIAS=0 and HALFBIAS=0 in
ACMPn_CTRL register

 2.87 12 µA
IACMP Active current

BIASPROG=0b1111, FULL-
BIAS=1 and HALFBIAS=0 in
ACMPn_CTRL register

 250 520 µA

Internal voltage reference off.
Using external voltage refer-
ence

 0  µA

IACMPREF

Current consump-
tion of internal volt-
age reference

Internal voltage reference  5  µA

VACMPOFFSET Offset voltage BIASPROG= 0b1010, FULL-
BIAS=0 and HALFBIAS=0 in
ACMPn_CTRL register

-12 0 12 mV

VACMPHYST ACMP hysteresis Programmable  17  mV

CSRESSEL=0b00 in
ACMPn_INPUTSEL

 43  kOhm

CSRESSEL=0b01 in
ACMPn_INPUTSEL

 78  kOhm

CSRESSEL=0b10 in
ACMPn_INPUTSEL

 111  kOhm
RCSRES

Capacitive Sense
Internal Resistance

CSRESSEL=0b11 in
ACMPn_INPUTSEL

 145  kOhm

tACMPSTART Startup time    10 µs

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference
as given in Equation 3.1 (p. 43) . IACMPREF is zero if an external voltage reference is used.

Total ACMP Active Current

 IACMPTOTAL = IACMP + IACMPREF  (3.1)
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Figure 3.30.  ACMP Characteristics, Vdd = 3V, Temp = 25°C, FULLBIAS = 0, HALFBIAS = 1
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3.14 Voltage Comparator (VCMP)

Table 3.18. VCMP

Symbol Parameter Condition Min Typ Max Unit

VVCMPIN Input voltage range   VDD  V

VVCMPCM VCMP Common
Mode voltage range

  VDD  V

BIASPROG=0b0000 and
HALFBIAS=1 in VCMPn_CTRL
register

 0.3 0.6 µA

IVCMP Active current
BIASPROG=0b1111 and
HALFBIAS=0 in VCMPn_CTRL
register. LPREF=0.

 22 30 µA

tVCMPREF Startup time refer-
ence generator

NORMAL  10  µs

Single ended -230 -40 190 mV
VVCMPOFFSET Offset voltage

Differential  10  mV

VVCMPHYST VCMP hysteresis   40  mV

tVCMPSTART Startup time    10 µs

The VDD trigger level can be configured by setting the TRIGLEVEL field of the VCMP_CTRL register in
accordance with the following equation:

VCMP Trigger Level as a Function of Level Setting

VDD Trigger Level=1.667V+0.034 ×TRIGLEVEL (3.2)

3.15 EBI

Figure 3.31. EBI Write Enable Timing

WRSETUP
(0, 1, 2, ...)
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EBI_CSn
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WRHOLD
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tOSU_WEn
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Figure 3.37. SPI Slave Timing
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Table 3.29. SPI Slave Timing

Symbol Parameter Min Typ Max Unit

tSCLK_sl 1 2 SCKL period 2 * tHFPER-

CLK

  ns

tSCLK_hi 1 2 SCLK high period 3 * tHFPER-

CLK

  ns

tSCLK_lo 1 2 SCLK low period 3 * tHFPER-

CLK

  ns

tCS_ACT_MI 1 2 CS active to MISO 4.00  30.00 ns

tCS_DIS_MI 1 2 CS disable to MISO 4.00  30.00 ns

tSU_MO 1 2 MOSI setup time 4.00   ns

tH_MO 1 2 MOSI hold time 2 + 2* tHF-

PERCLK

  ns

tSCLK_MI 1 2 SCLK to MISO 9 + tHFPER-

CLK

 36 + 2*tHF-

PERCLK

ns

1Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0)
2Measurement done at 10% and 90% of VDD (figure shows 50% of VDD)

3.19 Digital Peripherals

Table 3.30. Digital Peripherals

Symbol Parameter Condition Min Typ Max Unit

IUSART USART current USART idle current, clock en-
abled

 4.9  µA/
MHz

IUART UART current UART idle current, clock en-
abled

 3.4  µA/
MHz

ILEUART LEUART current LEUART idle current, clock en-
abled

 140  nA

II2C I2C current I2C idle current, clock enabled  6.1  µA/
MHz

ITIMER TIMER current TIMER_0 idle current, clock
enabled

 6.9  µA/
MHz

ILETIMER LETIMER current LETIMER idle current, clock
enabled

 119  nA
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

LCD_SEG35 PA7       
LCD segment line 35. Segments 32, 33, 34 and 35 are con-
trolled by SEGEN8.

LCD_SEG36 PA8       
LCD segment line 36. Segments 36, 37, 38 and 39 are con-
trolled by SEGEN9.

LCD_SEG37 PA9       
LCD segment line 37. Segments 36, 37, 38 and 39 are con-
trolled by SEGEN9.

LCD_SEG38 PA10       
LCD segment line 38. Segments 36, 37, 38 and 39 are con-
trolled by SEGEN9.

LCD_SEG39 PA11       
LCD segment line 39. Segments 36, 37, 38 and 39 are con-
trolled by SEGEN9.

LES_ALTEX0 PD6       LESENSE alternate exite output 0.

LES_ALTEX1 PD7       LESENSE alternate exite output 1.

LES_ALTEX2 PA3       LESENSE alternate exite output 2.

LES_ALTEX3 PA4       LESENSE alternate exite output 3.

LES_ALTEX4 PA5       LESENSE alternate exite output 4.

LES_ALTEX5 PE11       LESENSE alternate exite output 5.

LES_ALTEX6 PE12       LESENSE alternate exite output 6.

LES_ALTEX7 PE13       LESENSE alternate exite output 7.

LES_CH0 PC0       LESENSE channel 0.

LES_CH1 PC1       LESENSE channel 1.

LES_CH2 PC2       LESENSE channel 2.

LES_CH3 PC3       LESENSE channel 3.

LES_CH4 PC4       LESENSE channel 4.

LES_CH5 PC5       LESENSE channel 5.

LES_CH6 PC6       LESENSE channel 6.

LES_CH7 PC7       LESENSE channel 7.

LES_CH8 PC8       LESENSE channel 8.

LES_CH9 PC9       LESENSE channel 9.

LES_CH10 PC10       LESENSE channel 10.

LES_CH11 PC11       LESENSE channel 11.

LES_CH12 PC12       LESENSE channel 12.

LES_CH13 PC13       LESENSE channel 13.

LES_CH14 PC14       LESENSE channel 14.

LES_CH15 PC15       LESENSE channel 15.

LETIM0_OUT0 PD6 PB11 PF0 PC4    Low Energy Timer LETIM0, output channel 0.

LETIM0_OUT1 PD7 PB12 PF1 PC5    Low Energy Timer LETIM0, output channel 1.

LEU0_RX PD5 PB14 PE15 PF1 PA0   LEUART0 Receive input.

LEU0_TX PD4 PB13 PE14 PF0 PF2   
LEUART0 Transmit output. Also used as receive input in half
duplex communication.

LEU1_RX PC7 PA6      LEUART1 Receive input.

LEU1_TX PC6 PA5      
LEUART1 Transmit output. Also used as receive input in half
duplex communication.

LFXTAL_N PB8       
Low Frequency Crystal (typically 32.768 kHz) negative pin.
Also used as an optional external clock input pin.

LFXTAL_P PB7       Low Frequency Crystal (typically 32.768 kHz) positive pin.
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7 Revision History

7.1 Revision 1.40

March 21st, 2016

Added clarification on conditions for INLADC and DNLADC parameters.

Reduced maximum and typical current consumption for all EM0 entries except 48 MHz in the Current
Consumption table in the Electrical Characteristics section.

Increased maximum specifications for EM2 current, EM3 current, and EM4 current in the Current Con-
sumption table in the Electrical Characteristics section.

Increased typical specification for EM2 and EM3 current at 85 C in the Current Consumption table in
the Electrical Characteristics section.

Added EM2, EM3, and EM4 current consumption vs. temperature graphs.

Added a new EM2 entry and specified the existing specification is for EM0 for the BOD threshold on
falling external supply voltage in the Power Management table in the Electrical Characteristics section.

Reduced maximum input leakage current in the GPIO table in the Electrical Characteristics section.

Added a maximum current consumption specification to the LFRCO table in the Electrical Characteristics
section.

Added maximum specifications for the active current including references for two channels to the DAC
table in the Electrical Characteristics section.

Increased the maximum specification for DAC offset voltage in the DAC table in the Electrical Charac-
teristics section.

Increased the typical specifications for active current with FULLBIAS=1 and capacitive sense internal
resistance in the ACMP table in the Electrical Characteristics section.

Added minimum and maximum specifications and updated the typical value for the VCMP offset voltage
in the VCMP table in the Electrical Characteristics section.

Removed the maximum specification and reduced the typical value for hysteresis in the VCMP table in
the Electrical Characteristics section.

Updated all graphs in the Electrical Characteristics section to display data for 2.0 V as the minimum
voltage.

7.2 Revision 1.30

May 23rd, 2014

Removed "preliminary" markings

Updated HFRCO figures.

Corrected single power supply voltage minimum value from 1.85V to 1.98V.

Updated Current Consumption information.

Updated Power Management information.
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Updated PCB Land Pattern, PCB Solder Mask and PCB Stencil Design figures.

Updated power requirements in the Power Management section.

Removed minimum load capacitance figure and table. Added reference to application note.

Other minor corrections.

7.6 Revision 1.00

September 11th, 2012

Updated the HFRCO 1 MHz band typical value to 1.2 MHz.

Updated the HFRCO 7 MHz band typical value to 6.6 MHz.

Other minor corrections.

7.7 Revision 0.98

May 25th, 2012

Corrected BGA solder balls material description.

Corrected EM3 current consumption in the Electrical Characteristics section.

7.8 Revision 0.96

February 28th, 2012

Added reference to errata document.

Corrected BGA112 package drawing.

Updated PCB land pattern, solder mask and stencil design.

7.9 Revision 0.95

September 28th, 2011

Flash configuration for Giant Gecko is now 1024KB or 512KB. For flash sizes below 512KB, see the
Leopard Gecko Family.

Corrected operating voltage from 1.8 V to 1.85 V.

Added rising POR level to Electrical Characteristics section.

Updated Minimum Load Capacitance (CLFXOL) Requirement For Safe Crystal Startup.

Added Gain error drift and Offset error drift to ADC table.

Added Opamp pinout overview.

Added reference to errata document.

Corrected BGA112 package drawing.

Updated PCB land pattern, solder mask and stencil design.
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