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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
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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3.2.5  EFM32LG295

The features of the EFM32LG295 is a subset of the feature set described in the EFM32LG Reference Manual. The following table de-
scribes device specific implementation of the features.

Table 3.5.  EFM32LG295 Configuration Summary

Module Configuration Pin Connections

Cortex-M3 Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO, DBG_SWO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

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
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3.2.6  EFM32LG330

The features of the EFM32LG330 is a subset of the feature set described in the EFM32LG Reference Manual. The following table de-
scribes device specific implementation of the features.

Table 3.6.  EFM32LG330 Configuration Summary

Module Configuration Pin Connections

Cortex-M3 Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO, DBG_SWO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CMU Full configuration CMU_OUT0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

USB Full configuration USB_VBUS, USB_VBUSEN, USB_VREGI, USB_VREGO, USB_DM,
USB_DMPU, USB_DP, USB_ID

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

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
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4.4  Current Consumption

Table 4.3.  Current Consumption

Parameter Symbol Test Condition Min Typ Max Unit

EM0 current. No prescaling.
Running prime number calcula-
tion code from Flash. (Produc-
tion test condition = 14 MHz)

IEM0 48 MHz HFXO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=25°C

— 211 225 µA/MHz

48 MHz HFXO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=85°C

— 211 230 µA/MHz

28 MHz HFRCO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=25°C

— 212 220 µA/MHz

28 MHz HFRCO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=85°C

— 213 223 µA/MHz

21 MHz HFRCO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=25°C

— 214 224 µA/MHz

21 MHz HFRCO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=85°C

— 215 226 µA/MHz

14 MHz HFRCO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=25°C

— 216 231 µA/MHz

14 MHz HFRCO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=85°C

— 217 237 µA/MHz

11 MHz HFRCO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=25°C

— 218 239 µA/MHz

11 MHz HFRCO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=85°C

— 219 239 µA/MHz

6.6 MHz HFRCO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=25°C

— 224 245 µA/MHz

6.6 MHz HFRCO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=85°C

— 224 258 µA/MHz

1.2 MHz HFRCO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=25°C

— 257 285 µA/MHz

1.2 MHz HFRCO, all peripheral clocks disa-
bled, VDD= 3.0 V, TAMB=85°C

— 261 293 µA/MHz
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Parameter Symbol Test Condition Min Typ Max Unit

Spurious-Free Dynamic Range
(SFDR)

SFDRADC 1 MSamples/s, 12 bit, single
ended, internal 1.25 V reference

— 64 — dBc

1 MSamples/s, 12 bit, single
ended, internal 2.5 V reference

— 76 — dBc

1 MSamples/s, 12 bit, single
ended, VDD reference

— 73 — dBc

1 MSamples/s, 12 bit, differen-
tial, internal 1.25 V reference

— 66 — dBc

1 MSamples/s, 12 bit, differen-
tial, internal 2.5 V reference

— 77 — dBc

1 MSamples/s, 12 bit, differen-
tial, VDD reference

— 76 — dBc

1 MSamples/s, 12 bit, differen-
tial, 2xVDD reference

— 75 — dBc

1 MSamples/s, 12 bit, differen-
tial, 5 V reference

— 69 — dBc

200 kSamples/s, 12 bit, single
ended, internal 1.25 V reference

— 75 — dBc

200 kSamples/s, 12 bit, single
ended, internal 2.5 V reference

— 75 — dBc

200 kSamples/s, 12 bit, single
ended, VDD reference

— 76 — dBc

200 kSamples/s, 12 bit, differen-
tial, internal 1.25 V reference

— 79 — dBc

200 kSamples/s, 12 bit, differen-
tial, internal 2.5 V reference

— 79 — dBc

200 kSamples/s, 12 bit, differen-
tial, 5 V reference

— 78 — dBc

Spurious-Free Dynamic Range
(SFDR)

SFDRADC 200 kSamples/s, 12 bit, differen-
tial, VDD reference

68 79 — dBc

200 kSamples/s, 12 bit, differen-
tial, 2xVDD reference

— 79 — dBc

Offset voltage VADCOFFSET After calibration, single ended -3.5 0.3 3 mV

After calibration, differential — 0.3 — mV

Thermometer output gradient TGRADADCTH — -1.92 — mV/°C

— -6.3 — ADC Co-
des/°C

Differential non-linearity (DNL) DNLADC -1 ±0.7 4 LSB

Integral non-linearity (INL), End
point method

INLADC — ±1.2 ±3 LSB

Missing codes MCADC 11.9991 12 — bits

Gain error drift GAINED 1.25 V reference — 0.012 0.0333 %/°C

2.5 V reference — 0.012 0.033 %/°C
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Figure 4.43.  SPI Master Timing

Table 4.30.  SPI Slave Timing

Parameter Symbol Min Typ Max Unit

SCKL period tSCLK_sl
1 2 6 × tHFPERCLK — — ns

SCLK high period tSCLK_hi 1 2 3 × tHFPERCLK — — ns

SCLK low period tSCLK_lo 1 2 3 × tHFPERCLK — — ns

CS active to MISO tCS_ACT_MI 1 2 5.00 — 35.00 ns

CS disable to MISO high-im-
pedance

tCS_DIS_MI 1 2 5.00 — 35.00 ns

MOSI setup time tSU_MO 1 2 5.00 — — ns

MOSI hold time tH_MO 1 2 2 + 2 × tHFPERCLK — — ns

SCLK to MISO tSCLK_MI 1 2 7 + tHFPERCLK — 42 + 2 × tHFPERCLK ns

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

 

Table 4.31.  SPI Slave Timing with SSSEARLY and SMSDELAY

Parameter Symbol Min Typ Max Unit

SCKL period tSCLK_sl
1 2 6 × tHFPERCLK — — ns

SCLK high period tSCLK_hi 1 2 3 × tHFPERCLK — — ns

SCLK low period tSCLK_lo 1 2 3 × tHFPERCLK — — ns

CS active to MISO tCS_ACT_MI 1 2 5.00 — 35.00 ns

CS disable to MISO tCS_DIS_MI 1 2 5.00 — 35.00 ns

MOSI setup time tSU_MO 1 2 5.00 — — ns

MOSI hold time tH_MO 1 2 2 + 2 × tHFPERCLK — — ns
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BGA120 Pin# and
Name Pin Alternate Functionality / Description

Pin # Pin Name Analog EBI Timers Communication Other

M11 AVSS_0 Analog ground 0.

M12 PD3 ADC0_CH3
OPAMP_N2 TIM0_CC2 #3 US1_CS #1 ETM_TD1 #0/2

M13 PD6 ADC0_CH6
OPAMP_P1

TIM1_CC0 #4 LE-
TIM0_OUT0 #0

PCNT0_S0IN #3

US1_RX #2
I2C0_SDA #1

LES_ALTEX0 #0
ACMP0_O #2
ETM_TD0 #0

N1 PB8 LFXTAL_N TIM1_CC1 #3 US0_RX #4
US1_CS #0

N2 PC5 ACMP0_CH5
OPAMP_N0

EBI_NANDWEn
#0/1/2

LETIM0_OUT1 #3
PCNT1_S1IN #0

US2_CS #0
I2C1_SCL #0 LES_CH5 #0

N3 PA9 EBI_DTEN #0/1/2 TIM2_CC1 #0

N4 PA11 EBI_HSNC #0/1/2

N5 PA12 EBI_A00 #0/1/2 TIM2_CC0 #1

N6 PB11 DAC0_OUT0 /
OPAMP_OUT0

TIM1_CC2 #3 LE-
TIM0_OUT0 #1 I2C1_SDA #1

N7 PB12 DAC0_OUT1 /
OPAMP_OUT1 LETIM0_OUT1 #1 I2C1_SCL #1

N8 AVSS_2 Analog ground 2.

N9 PB13 HFXTAL_P US0_CLK #4/5
LEU0_TX #1

N10 PB14 HFXTAL_N US0_CS #4/5
LEU0_RX #1

N11 AVDD_0 Analog power supply 0.

N12 PD2 ADC0_CH2 EBI_A27 #0/1/2 TIM0_CC1 #3 US1_CLK #1 DBG_SWO #3

N13 PD5 ADC0_CH5
OPAMP_OUT2 #0 LEU0_RX #0 ETM_TD3 #0/2
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5.5.2  Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

Note: Some functionality, such as analog interfaces, do not have alternate settings or a LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.
 

Table 5.14.  Alternate functionality overview

Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

ACMP0_CH0 PC0 Analog comparator ACMP0, channel 0.

ACMP0_CH1 PC1 Analog comparator ACMP0, channel 1.

ACMP0_CH2 PC2 Analog comparator ACMP0, channel 2.

ACMP0_CH3 PC3 Analog comparator ACMP0, channel 3.

ACMP0_CH4 PC4 Analog comparator ACMP0, channel 4.

ACMP0_CH5 PC5 Analog comparator ACMP0, channel 5.

ACMP0_CH6 PC6 Analog comparator ACMP0, channel 6.

ACMP0_CH7 PC7 Analog comparator ACMP0, channel 7.

ACMP0_O PE13 PE2 PD6 Analog comparator ACMP0, digital output.

ACMP1_CH0 PC8 Analog comparator ACMP1, channel 0.

ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.

ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.

ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.

ACMP1_CH4 PC12 Analog comparator ACMP1, channel 4.

ACMP1_CH5 PC13 Analog comparator ACMP1, channel 5.

ACMP1_CH6 PC14 Analog comparator ACMP1, channel 6.

ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.

ACMP1_O PF2 PE3 PD7 Analog comparator ACMP1, digital output.

ADC0_CH0 PD0 Analog to digital converter ADC0, input channel
number 0.

ADC0_CH1 PD1 Analog to digital converter ADC0, input channel
number 1.

ADC0_CH2 PD2 Analog to digital converter ADC0, input channel
number 2.

ADC0_CH3 PD3 Analog to digital converter ADC0, input channel
number 3.

ADC0_CH4 PD4 Analog to digital converter ADC0, input channel
number 4.

ADC0_CH5 PD5 Analog to digital converter ADC0, input channel
number 5.

ADC0_CH6 PD6 Analog to digital converter ADC0, input channel
number 6.
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

ETM_TD2 PD4 PB15 PD4 PA4 Embedded Trace Module ETM data 2.

ETM_TD3 PD5 PF3 PD5 PA5 Embedded Trace Module ETM data 3.

GPIO_EM4WU0 PA0 Pin can be used to wake the system up from EM4

GPIO_EM4WU1 PA6 Pin can be used to wake the system up from EM4

GPIO_EM4WU2 PC9 Pin can be used to wake the system up from EM4

GPIO_EM4WU3 PF1 Pin can be used to wake the system up from EM4

GPIO_EM4WU4 PF2 Pin can be used to wake the system up from EM4

GPIO_EM4WU5 PE13 Pin can be used to wake the system up from EM4

HFXTAL_N PB14 High Frequency Crystal negative pin. Also used as
external optional clock input pin.

HFXTAL_P PB13 High Frequency Crystal positive pin.

I2C0_SCL PA1 PD7 PC7 PD15 PC1 PF1 PE13 I2C0 Serial Clock Line input / output.

I2C0_SDA PA0 PD6 PC6 PD14 PC0 PF0 PE12 I2C0 Serial Data input / output.

I2C1_SCL PC5 PB12 PE1 I2C1 Serial Clock Line input / output.

I2C1_SDA PC4 PB11 PE0 I2C1 Serial Data input / output.

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.
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5.5.3  GPIO Pinout Overview

The specific GPIO pins available in EFM32LG395 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.15.  GPIO Pinout

Port Pin
15

Pin
14

Pin
13

Pin
12

Pin
11

Pin
10

Pin 9 Pin 8 Pin 7 Pin 6 Pin 5 Pin 4 Pin 3 Pin 2 Pin 1 Pin 0

Port A PA15 PA14 PA13 PA12 PA11 PA10 PA9 PA8 PA7 PA6 PA5 PA4 PA3 PA2 PA1 PA0

Port B PB15 PB14 PB13 PB12 PB11 PB10 PB9 PB8 PB7 PB6 PB5 PB4 PB3 PB2 PB1 PB0

Port C PC15 PC14 PC13 PC12 PC11 PC10 PC9 PC8 PC7 PC6 PC5 PC4 PC3 PC2 PC1 PC0

Port D PD15 PD14 PD13 PD12 PD11 PD10 PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PD0

Port E PE15 PE14 PE13 PE12 PE11 PE10 PE9 PE8 PE7 PE6 PE5 PE4 PE3 PE2 PE1 PE0

Port F — — — PF12 PF11 PF10 PF9 PF8 PF7 PF6 PF5 PF4 PF3 PF2 PF1 PF0

5.5.4  Opamp Pinout Overview

The specific opamp terminals available in EFM32LG295 is shown in the following figure.

-

+
OPA0

-

+
OPA2

-

+
OPA1

OUT0ALT

OUT0

OUT2

OUT1ALT

OUT1

PC4

PC5

PD4
PD3

PD6

PD7

PB11
PB12
PC0
PC1
PC2
PC3
PC12
PC13
PC14
PC15
PD0
PD1
PD5

Figure 5.10.  Opamp Pinout
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

HFXTAL_N PB14 High Frequency Crystal negative pin. Also used as
external optional clock input pin.

HFXTAL_P PB13 High Frequency Crystal positive pin.

I2C0_SCL PA1 PD7 PC7 PC1 PF1 PE13 I2C0 Serial Clock Line input / output.

I2C0_SDA PA0 PD6 PC6 PC0 PF0 PE12 I2C0 Serial Data input / output.

I2C1_SCL PC5 PB12 I2C1 Serial Clock Line input / output.

I2C1_SDA PC4 PB11 I2C1 Serial Data input / output.

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.

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 in-
put in half duplex communication.

LEU1_RX PC7 PA6 LEUART1 Receive input.

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

LFXTAL_N PB8
Low Frequency Crystal (typically 32.768 kHz) nega-
tive pin. Also used as an optional external clock in-
put pin.
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QFP64 Pin# and Name Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

51 PF2 TIM0_CC2 #5 LEU0_TX #4
ACMP1_O #0
DBG_SWO #0

GPIO_EM4WU4

52 USB_VBUS USB 5.0 V VBUS input.

53 PF12 USB_ID

54 PF5 TIM0_CDTI2 #2/5 USB_VBUSEN #0 PRS_CH2 #1

55 IOVDD_5 Digital IO power supply 5.

56 VSS Ground.

57 PE8 PCNT2_S0IN #1 PRS_CH3 #1

58 PE9 PCNT2_S1IN #1

59 PE10 TIM1_CC0 #1 US0_TX #0 BOOT_TX

60 PE11 TIM1_CC1 #1 US0_RX #0 LES_ALTEX5 #0
BOOT_RX

61 PE12 TIM1_CC2 #1 US0_RX #3 US0_CLK
#0 I2C0_SDA #6

CMU_CLK1 #2
LES_ALTEX6 #0

62 PE13 US0_TX #3 US0_CS #0
I2C0_SCL #6

LES_ALTEX7 #0
ACMP0_O #0

GPIO_EM4WU5

63 PE14 TIM3_CC0 #0 LEU0_TX #2

64 PE15 TIM3_CC1 #0 LEU0_RX #2
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CSP81 Pin# and Name Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

F8 PC0
ACMP0_CH0

DAC0_OUT0ALT #0/
OPAMP_OUT0ALT

TIM0_CC1 #4
PCNT0_S0IN #2

US0_TX #5 US1_TX #0
I2C0_SDA #4

LES_CH0 #0 PRS_CH2
#0

F9 PB6 US2_CS #1

G1 VDD_DREG Power supply for on-chip voltage regulator.

G2 VSS_DREG Ground for on-chip voltage regulator.

G3 PD4 ADC0_CH4 OPAMP_P2 LEU0_TX #0 ETM_TD2 #0/2

G4 PD3 ADC0_CH3 OPAMP_N2 TIM0_CC2 #3 US1_CS #1 ETM_TD1 #0/2

G5 PB12 DAC0_OUT1 /
OPAMP_OUT1 LETIM0_OUT1 #1 I2C1_SCL #1

G6 PB11 DAC0_OUT0 /
OPAMP_OUT0

TIM1_CC2 #3 LE-
TIM0_OUT0 #1 I2C1_SDA #1

G7 PA9 TIM2_CC1 #0

G8 PC4 ACMP0_CH4
OPAMP_P0

TIM0_CDTI2 #4 LE-
TIM0_OUT0 #3
PCNT1_S0IN #0

US2_CLK #0 I2C1_SDA
#0 LES_CH4 #0

G9 PC1
ACMP0_CH1

DAC0_OUT0ALT #1/
OPAMP_OUT0ALT

TIM0_CC2 #4
PCNT0_S1IN #2

US0_RX #5 US1_RX #0
I2C0_SCL #4

LES_CH1 #0 PRS_CH3
#0

H1 PD8 BU_VIN CMU_CLK1 #1

H2 PD6 ADC0_CH6 OPAMP_P1
TIM1_CC0 #4 LE-

TIM0_OUT0 #0
PCNT0_S0IN #3

US1_RX #2 I2C0_SDA
#1

LES_ALTEX0 #0
ACMP0_O #2
ETM_TD0 #0

H3 PD2 ADC0_CH2 TIM0_CC1 #3 USB_DMPU #0
US1_CLK #1 DBG_SWO #3

H4 VSS Ground.

H5 AVSS_0 Analog ground 0.

H6 AVDD_0 Analog power supply 0.

H7 PA10 TIM2_CC2 #0

H8 PC5 ACMP0_CH5
OPAMP_N0

LETIM0_OUT1 #3
PCNT1_S1IN #0

US2_CS #0 I2C1_SCL
#0 LES_CH5 #0

H9 PC3
ACMP0_CH3

DAC0_OUT0ALT #3/
OPAMP_OUT0ALT

TIM0_CDTI1 #4 US2_RX #0 LES_CH3 #0

J1 PD5 ADC0_CH5
OPAMP_OUT2 #0 LEU0_RX #0 ETM_TD3 #0/2

J2 PD1
ADC0_CH1

DAC0_OUT1ALT #4/
OPAMP_OUT1ALT

TIM0_CC0 #3
PCNT2_S1IN #0 US1_RX #1 DBG_SWO #2

J3 IOVDD_3 Digital IO power supply 3.

J4 PB14 HFXTAL_N US0_CS #4/5 LEU0_RX
#1

J5 PB13 HFXTAL_P US0_CLK #4/5
LEU0_TX #1
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5.10.2  Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

Note: Some functionality, such as analog interfaces, do not have alternate settings or a LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.
 

Table 5.29.  Alternate functionality overview

Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

ACMP0_CH0 PC0 Analog comparator ACMP0, channel 0.

ACMP0_CH1 PC1 Analog comparator ACMP0, channel 1.

ACMP0_CH2 PC2 Analog comparator ACMP0, channel 2.

ACMP0_CH3 PC3 Analog comparator ACMP0, channel 3.

ACMP0_CH4 PC4 Analog comparator ACMP0, channel 4.

ACMP0_CH5 PC5 Analog comparator ACMP0, channel 5.

ACMP0_CH6 PC6 Analog comparator ACMP0, channel 6.

ACMP0_CH7 PC7 Analog comparator ACMP0, channel 7.

ACMP0_O PE13 PE2 PD6 Analog comparator ACMP0, digital output.

ACMP1_CH0 PC8 Analog comparator ACMP1, channel 0.

ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.

ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.

ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.

ACMP1_O PF2 PE3 PD7 Analog comparator ACMP1, digital output.

ADC0_CH0 PD0 Analog to digital converter ADC0, input channel
number 0.

ADC0_CH1 PD1 Analog to digital converter ADC0, input channel
number 1.

ADC0_CH2 PD2 Analog to digital converter ADC0, input channel
number 2.

ADC0_CH3 PD3 Analog to digital converter ADC0, input channel
number 3.

ADC0_CH4 PD4 Analog to digital converter ADC0, input channel
number 4.

ADC0_CH5 PD5 Analog to digital converter ADC0, input channel
number 5.

ADC0_CH6 PD6 Analog to digital converter ADC0, input channel
number 6.

ADC0_CH7 PD7 Analog to digital converter ADC0, input channel
number 7.

BOOT_RX PE11 Bootloader RX.

BOOT_TX PE10 Bootloader TX.
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QFP64 Pin# and Name Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

28 PD0

ADC0_CH0
DAC0_OUT0ALT #4/
OPAMP_OUT0ALT
OPAMP_OUT2 #1

PCNT2_S0IN #0 US1_TX #1

29 PD1
ADC0_CH1

DAC0_OUT1ALT #4/
OPAMP_OUT1ALT

TIM0_CC0 #3
PCNT2_S1IN #0 US1_RX #1 DBG_SWO #2

30 PD2 ADC0_CH2 TIM0_CC1 #3 USB_DMPU #0
US1_CLK #1 DBG_SWO #3

31 PD3 ADC0_CH3 OPAMP_N2 TIM0_CC2 #3 US1_CS #1 ETM_TD1 #0/2

32 PD4 ADC0_CH4 OPAMP_P2 LEU0_TX #0 ETM_TD2 #0/2

33 PD5 ADC0_CH5
OPAMP_OUT2 #0 LEU0_RX #0 ETM_TD3 #0/2

34 PD6 ADC0_CH6 OPAMP_P1
TIM1_CC0 #4 LE-

TIM0_OUT0 #0
PCNT0_S0IN #3

US1_RX #2 I2C0_SDA
#1

LES_ALTEX0 #0
ACMP0_O #2
ETM_TD0 #0

35 PD7 ADC0_CH7 OPAMP_N1
TIM1_CC1 #4 LE-

TIM0_OUT1 #0
PCNT0_S1IN #3

US1_TX #2 I2C0_SCL
#1

CMU_CLK0 #2
LES_ALTEX1 #0

ACMP1_O #2
ETM_TCLK #0

36 PD8 BU_VIN CMU_CLK1 #1

37 PC6 ACMP0_CH6 LEU1_TX #0 I2C0_SDA
#2

LES_CH6 #0
ETM_TCLK #2

38 PC7 ACMP0_CH7 LEU1_RX #0 I2C0_SCL
#2

LES_CH7 #0 ETM_TD0
#2

39 VDD_DREG Power supply for on-chip voltage regulator.

40 DECOUPLE
Decouple output for on-chip voltage regulator. An external capacitance of size CDECOUPLE is required
at this pin.

41 PE4 LCD_COM0 US0_CS #1

42 PE5 LCD_COM1 US0_CLK #1

43 PE6 LCD_COM2 US0_RX #1

44 PE7 LCD_COM3 US0_TX #1

45 USB_VREGI

46 USB_VREGO

47 PF10 USB_DM

48 PF11 USB_DP

49 PF0 TIM0_CC0 #5 LE-
TIM0_OUT0 #2

US1_CLK #2 LEU0_TX
#3 I2C0_SDA #5 DBG_SWCLK #0/1/2/3

50 PF1 TIM0_CC1 #5 LE-
TIM0_OUT1 #2

US1_CS #2 LEU0_RX
#3 I2C0_SCL #5

DBG_SWDIO #0/1/2/3
GPIO_EM4WU3

51 PF2 LCD_SEG0 TIM0_CC2 #5 LEU0_TX #4
ACMP1_O #0
DBG_SWO #0

GPIO_EM4WU4

52 USB_VBUS USB 5.0 V VBUS input.
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

TIM2_CC1 PA9 PA13 PC9 Timer 2 Capture Compare input / output channel 1.

TIM2_CC2 PA10 PA14 PC10 Timer 2 Capture Compare input / output channel 2.

TIM3_CC0 PE14 PE0 Timer 3 Capture Compare input / output channel 0.

TIM3_CC1 PE15 PE1 Timer 3 Capture Compare input / output channel 1.

TIM3_CC2 PA15 PE2 Timer 3 Capture Compare input / output channel 2.

U0_RX PF7 PE1 PA4 UART0 Receive input.

U0_TX PF6 PE0 PA3 UART0 Transmit output. Also used as receive input
in half duplex communication.

U1_RX PF11 PB10 PE3 UART1 Receive input.

U1_TX PF10 PB9 PE2 UART1 Transmit output. Also used as receive input
in half duplex communication.

US0_CLK PE12 PE5 PC9 PB13 PB13 USART0 clock input / output.

US0_CS PE13 PE4 PC8 PB14 PB14 USART0 chip select input / output.

US0_RX PE11 PE6 PC10 PE12 PB8 PC1
USART0 Asynchronous Receive.

USART0 Synchronous mode Master Input / Slave
Output (MISO).

US0_TX PE10 PE7 PC11 PE13 PB7 PC0

USART0 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

USART0 Synchronous mode Master Output / Slave
Input (MOSI).

US1_CLK PB7 PD2 PF0 USART1 clock input / output.

US1_CS PB8 PD3 PF1 USART1 chip select input / output.

US1_RX PC1 PD1 PD6
USART1 Asynchronous Receive.

USART1 Synchronous mode Master Input / Slave
Output (MISO).

US1_TX PC0 PD0 PD7

USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

USART1 Synchronous mode Master Output / Slave
Input (MOSI).

US2_CLK PC4 PB5 USART2 clock input / output.

US2_CS PC5 PB6 USART2 chip select input / output.

US2_RX PC3 PB4
USART2 Asynchronous Receive.

USART2 Synchronous mode Master Input / Slave
Output (MISO).

US2_TX PC2 PB3

USART2 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

USART2 Synchronous mode Master Output / Slave
Input (MOSI).

USB_DM PF10 USB D- pin.

USB_DMPU PD2 USB D- Pullup control.
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5.21  EFM32LG990 (BGA112)

5.21.1  Pinout

The EFM32LG990 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location num-
ber (Multiple locations on the same pin are split with "/"). Alternate locations can be configured in the LOCATION bitfield in the
*_ROUTE register in the module in question.

Figure 5.41.  EFM32LG990 Pinout (top view, not to scale)

Table 5.61.  Device Pinout

BGA112 Pin# and
Name Pin Alternate Functionality / Description

Pin # Pin Name Analog EBI Timers Communication Other

A1 PE15 LCD_SEG11 EBI_AD07 #0/1/2 TIM3_CC1 #0 LEU0_RX #2

A2 PE14 LCD_SEG10 EBI_AD06 #0/1/2 TIM3_CC0 #0 LEU0_TX #2
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

EBI_A08 PE1 PE1 PE1 External Bus Interface (EBI) address output pin 08.

EBI_A09 PE2 PC9 PC9 External Bus Interface (EBI) address output pin 09.

EBI_A10 PE3 PC10 PC10 External Bus Interface (EBI) address output pin 10.

EBI_A11 PE4 PE4 PE4 External Bus Interface (EBI) address output pin 11.

EBI_A12 PE5 PE5 PE5 External Bus Interface (EBI) address output pin 12.

EBI_A13 PE6 PE6 PE6 External Bus Interface (EBI) address output pin 13.

EBI_A14 PE7 PE7 PE7 External Bus Interface (EBI) address output pin 14.

EBI_A15 PC8 PC8 PC8 External Bus Interface (EBI) address output pin 15.

EBI_A16 PB0 PB0 PB0 External Bus Interface (EBI) address output pin 16.

EBI_A17 PB1 PB1 PB1 External Bus Interface (EBI) address output pin 17.

EBI_A18 PB2 PB2 PB2 External Bus Interface (EBI) address output pin 18.

EBI_A19 PB3 PB3 PB3 External Bus Interface (EBI) address output pin 19.

EBI_A20 PB4 PB4 PB4 External Bus Interface (EBI) address output pin 20.

EBI_A21 PB5 PB5 PB5 External Bus Interface (EBI) address output pin 21.

EBI_A22 PB6 PB6 PB6 External Bus Interface (EBI) address output pin 22.

EBI_A23 PC0 PC0 PC0 External Bus Interface (EBI) address output pin 23.

EBI_A24 PC1 PC1 PC1 External Bus Interface (EBI) address output pin 24.

EBI_A25 PC2 PC2 PC2 External Bus Interface (EBI) address output pin 25.

EBI_A26 PC4 PC4 PC4 External Bus Interface (EBI) address output pin 26.

EBI_A27 PD2 PD2 PD2 External Bus Interface (EBI) address output pin 27.

EBI_AD00 PE8 PE8 PE8 External Bus Interface (EBI) address and data in-
put / output pin 00.

EBI_AD01 PE9 PE9 PE9 External Bus Interface (EBI) address and data in-
put / output pin 01.

EBI_AD02 PE10 PE10 PE10 External Bus Interface (EBI) address and data in-
put / output pin 02.

EBI_AD03 PE11 PE11 PE11 External Bus Interface (EBI) address and data in-
put / output pin 03.

EBI_AD04 PE12 PE12 PE12 External Bus Interface (EBI) address and data in-
put / output pin 04.

EBI_AD05 PE13 PE13 PE13 External Bus Interface (EBI) address and data in-
put / output pin 05.

EBI_AD06 PE14 PE14 PE14 External Bus Interface (EBI) address and data in-
put / output pin 06.

EBI_AD07 PE15 PE15 PE15 External Bus Interface (EBI) address and data in-
put / output pin 07.

EBI_AD08 PA15 PA15 PA15 External Bus Interface (EBI) address and data in-
put / output pin 08.

EBI_AD09 PA0 PA0 PA0 External Bus Interface (EBI) address and data in-
put / output pin 09.
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8.  CSP81 Package Specifications

8.1  CSP81 Package Dimensions

Figure 8.1.  CSP81

Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. Primary datum “C” and seating plane are defined by the spherical crowns of the solder balls.
4. Dimension “b” is measured at the maximum solder bump diameter, parallel to primary datum “C”.
5. Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small BodyComponents.

 

Table 8.1.  CSP81 (Dimensions in mm)

Symbol Min Nom Max

A 0.491 0.55 0.609

A1 0.17 — 0.23
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Figure 8.4.  CSP81 PCB Stencil Design

Table 8.4.  CSP81 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm)

X 0.20

C1 3.20

C2 3.20

E1 0.40

E2 0.40

Note:
1. The drawings are not to scale.
2. All dimensions are in millimeters.
3. All drawings are subject to change without notice.
4. The PCB Land Pattern drawing is in compliance with IPC-7351B.
5. Stencil thickness 0.125 mm.
6. For detailed pin-positioning, see Pin Definitions.
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10.3  TQFP64 Package Marking

In the illustration below package fields and position are shown.

Figure 10.5.  Example Chip Marking (Top View)
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