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Welcome to E-XFL.COM

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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1.  Feature List

• ARM Cortex-M3 CPU platform
• High Performance 32-bit processor @ up to 32 MHz
• Memory Protection Unit
• Wake-up Interrupt Controller
• SysTick System Timer

• Flexible Energy Management System
• 20 nA @ 3 V Shutoff Mode
• 0.6 µA @ 3 V Stop Mode, including Power-on Reset, Brown-out Detector, RAM and CPU retention
• 0.9 µA @ 3 V Deep Sleep Mode, including RTC with 32.768 kHz oscillator, Power-on Reset, Brown-out Detector, RAM and CPU

retention
• 45 µA/MHz @ 3 V Sleep Mode
• 180 µA/MHz @ 3 V Run Mode, with code executed from flash

• 128/64/32 KB Flash
• 16/8 KB RAM
• Up to 90 General Purpose I/O pins

• Configurable push-pull, open-drain, pull-up/down, input filter, drive strength
• Configurable peripheral I/O locations
• 16 asynchronous external interrupts
• Output state retention and wake-up from Shutoff Mode

• 8 Channel DMA Controller
• 8 Channel Peripheral Reflex System (PRS) for autonomous inter-peripheral signaling
• Hardware AES with 128/256-bit keys in 54/75 cycles
• Timers/Counters

• 3 × 16-bit Timer/Counter
• 3×3 Compare/Capture/PWM channels
• Dead-Time Insertion on TIMER0

• 16-bit Low Energy Timer
• 1× 24-bit Real-Time Counter
• 3× 8-bit Pulse Counter
• Watchdog Timer with dedicated RC oscillator @ 50 nA

• Integrated LCD Controller for up to 4×40 segments
• Voltage boost, adjustable contrast and autonomous animation

• External Bus Interface for up to 4x64 MB of external memory mapped space
• TFT Controller with Direct Drive

• Communication interfaces
• Up to 3× Universal Synchronous/Asynchronous Receiver/ Transmitter

• UART/SPI/SmartCard (ISO 7816)/IrDA/I2S
• Triple buffered full/half-duplex operation

• 1× Universal Asynchronous Receiver/Transmitter
• 2× Low Energy UART

• Autonomous operation with DMA in Deep Sleep Mode
• I2C Interface with SMBus support

• Address recognition in Stop Mode
• Ultra low power precision analog peripherals

• 12-bit 1 Msamples/s Analog to Digital Converter
• 8 single-ended channels/4 differential channels
• On-chip temperature sensor

• 12-bit 500 ksamples/s Digital to Analog Converter
• 2 single-ended channels/1 differential channel

• 2× Analog Comparator
• Capacitive sensing with up to 16 inputs
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3.2.4  EFM32G230

The features of the EFM32G230 is a subset of the feature set described in the EFM32G Reference Manual. The following table de-
scribes device specific implementation of the features.

Table 3.4.  EFM32G230 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

I2C0 Full configuration I2C0_SDA, I2C0_SCL

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

USART1 Full configuration US1_TX, US1_RX, US1_CLK, US1_CS

USART2 Full configuration 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]

RTC Full configuration NA

LETIMER0 Full configuration LET0_O[1:0]

PCNT0 Full configuration, 8-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]

AES Full configuration NA

GPIO 56 pins Available pins are shown in Table 4.3 (p. 57)
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4.4.3  EM2 Current Consumption
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Figure 4.11.  EM2 Current Consumption, RTC prescaled to 1 kHz, 32.768 kHz LFRCO
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4.4.5  EM4 Current Consumption

1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8
Vdd [V]

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

Id
d 

[u
A

]

-40.0°C

-15.0°C

5.0°C

25.0°C

45.0°C

65.0°C

85.0°C

–40 –15 5 25 45 65 85
Temperature [°C]

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

Id
d 

[u
A

]

Vdd=1.8V

Vdd=2.2V

Vdd=2.6V

Vdd=3.0V

Vdd=3.4V

Vdd=3.8V

Figure 4.13.  EM4 Current Consumption

4.5  Transition between Energy Modes

The transition times are measured from the trigger to the first clock edge in the CPU.

Table 4.4.  Energy Modes Transitions

Parameter Symbol Min Typ Max Unit

Transition time from EM1 to EM0 tEM10 — 0 — HFCORECLK
cycles

Transition time from EM2 to EM0 tEM20 — 2 — µs

Transition time from EM3 to EM0 tEM30 — 2 — µs

Transition time from EM4 to EM0 tEM40 — 163 — µs

EFM32G Data Sheet
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Parameter Symbol Test Condition Min Typ Max Unit

Output low voltage (Production
test condition = 3.0 V, DRIVE-
MODE = STANDARD)

VIOOL

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

— 0.20×VDD — V

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

— 0.10×VDD — V

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

— 0.10×VDD — V

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

— 0.05×VDD — V

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

— — 0.30×VDD V

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

— — 0.20×VDD V

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

— — 0.35×VDD V

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

— — 0.25×VDD V

Input leakage current IIOLEAK High Impedance IO connected
to GROUND or VDD

— ±0.1 ±40 nA

I/O pin pull-up resistor RPU — 40 — kΩ

I/O pin pull-down resistor RPD — 40 — kΩ

Internal ESD series resistor RIOESD — 200 — Ω

Pulse width of pulses to be re-
moved by the glitch suppres-
sion filter

tIOGLITCH 10 — 50 ns

Output fall time tIOOF

GPIO_Px_CTRL DRIVEMODE
= LOWEST and load capaci-
tance CL=12.5-25pF.

20+0.1CL — 250 ns

GPIO_Px_CTRL DRIVEMODE
= LOW and load capacitance
CL=350-600pF

20+0.1CL — 250 ns

I/O pin hysteresis (VIOTHR+ -
VIOTHR-)

VIOHYST VDD = 1.98 - 3.8 V 0.1×VDD — — V

Note:
1. If the GPIO input voltage is between 0.3×VDD and 0.7×VDD, the current consumption will increase.
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Figure 4.16.  Typical Low-Level Output Current, 3V Supply Voltage
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4.12  Analog Comparator (ACMP)

Table 4.16.  ACMP

Parameter Symbol Test Condition Min Typ Max Unit

Input voltage range VACMPIN 0 — VDD V

ACMP Common Mode voltage
range

VACMPCM 0 — VDD V

Active current IACMP

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

— 55 600 µA

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

— 2.82 12 µA

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

— 250 520 µA

Current consumption of internal
voltage reference

IACMPREF

Internal voltage reference off.
Using external voltage refer-
ence

— 0 0.5 µA

Internal voltage reference,
LPREF=1

— 0.050 3 µA

Internal voltage reference,
LPREF=0

— 6 — µA

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

-12 0 12 mV

ACMP hysteresis VACMPHYST Programmable — 17 — mV

Capacitive Sense Internal Re-
sistance

RCSRES

CSRESSEL=0b00 in
ACMPn_INPUTSEL

— 39 — kΩ

CSRESSEL=0b01 in
ACMPn_INPUTSEL

— 71 — kΩ

CSRESSEL=0b10 in
ACMPn_INPUTSEL

— 104 — kΩ

CSRESSEL=0b11 in
ACMPn_INPUTSEL

— 136 — kΩ

Startup time tACMPSTART — — 10 µs

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference as given in the following equa-
tion. IACMPREF is zero if an external voltage reference is used.

IACMPTOTAL = IACMP + IACMPREF
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4.14  LCD

Table 4.18.  LCD

Parameter Symbol Test Condition Min Typ Max Unit

Frame rate fLCDFR 30 — 200 Hz

Number of segments supported NUMSEG — 4×40 — seg

LCD supply voltage range VLCD Internal boost circuit enabled 2.0 — 3.8 V

Steady state current consumption. ILCD

Display disconnected, static mode,
framerate 32 Hz, all segments on.

— 250 — nA

Display disconnected, quadruplex
mode, framerate 32 Hz, all seg-
ments on, bias mode to ONE-
THIRD in LCD_DISPCTRL regis-
ter.

— 550 — nA

Steady state Current contribution
of internal boost.

ILCDBOOST

Internal voltage boost off — 0 — µA

Internal voltage boost on, boosting
from 2.2 V to 3.0 V.

— 8.4 — µA

Boost Voltage VBOOST

VBLEV of LCD_DISPCTRL regis-
ter to LEVEL0

— 3.0 — V

VBLEV of LCD_DISPCTRL regis-
ter to LEVEL1

— 3.08 — V

VBLEV of LCD_DISPCTRL regis-
ter to LEVEL2

— 3.17 — V

VBLEV of LCD_DISPCTRL regis-
ter to LEVEL3

— 3.26 — V

VBLEV of LCD_DISPCTRL regis-
ter to LEVEL4

— 3.34 — V

VBLEV of LCD_DISPCTRL regis-
ter to LEVEL5

— 3.43 — V

VBLEV of LCD_DISPCTRL regis-
ter to LEVEL6

— 3.52 — V

VBLEV of LCD_DISPCTRL regis-
ter to LEVEL7

— 3.6 — V

The total LCD current is given by the following equation. ILCDBOOST is zero if internal boost is off.

ILCDTOTAL = ILCD + ILCDBOOST
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4.15  I2C

Table 4.19.  I2C Standard-mode (Sm)

Parameter Symbol Min Typ Max Unit

SCL clock frequency fSCL 0 — 1001 kHz

SCL clock low time tLOW 4.7 — — µs

SCL clock high time tHIGH 4.0 — — µs

SDA set-up time tSU,DAT 250 — — ns

SDA hold time tHD,DAT 8 — 34502,3 ns

Repeated START condition set-up time tSU,STA 4.7 — — µs

(Repeated) START condition hold time tHD,STA 4.0 — — µs

STOP condition set-up time tSU,STO 4.0 — — µs

Bus free time between a STOP and a START
condition

tBUF 4.7 — — µs

Note:
1. For the minimum HFPERCLK frequency required in Standard-mode, see the I2C chapter in the EFM32G Reference Manual.
2. The maximum SDA hold time (tHD,DAT) needs to be met only when the device does not stretch the low time of SCL (tLOW).

3. When transmitting data, this number is guaranteed only when I2Cn_CLKDIV < ((3450*10-9 [s] * fHFPERCLK [Hz]) - 4).
 

Table 4.20.  I2C Fast-mode (Fm)

Parameter Symbol Min Typ Max Unit

SCL clock frequency fSCL 0 — 4001 kHz

SCL clock low time tLOW 1.3 — — µs

SCL clock high time tHIGH 0.6 — — µs

SDA set-up time tSU,DAT 100 — — ns

SDA hold time tHD,DAT 8 — 9002,3 ns

Repeated START condition set-up time tSU,STA 0.6 — — µs

(Repeated) START condition hold time tHD,STA 0.6 — — µs

STOP condition set-up time tSU,STO 0.6 — — µs

Bus free time between a STOP and a START
condition

tBUF 1.3 — — µs

Note:
1. For the minimum HFPERCLK frequency required in Fast-mode, see the I2C chapter in the EFM32G Reference Manual.
2. The maximum SDA hold time (tHD,DAT) needs to be met only when the device does not stretch the low time of SCL (tLOW).

3. When transmitting data, this number is guaranteed only when I2Cn_CLKDIV < ((900*10-9 [s] * fHFPERCLK [Hz]) - 4).
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QFN32 Pin# and Name Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

31 PE12 TIM1_CC2 #1 US0_CLK #0

32 PE13 US0_CS #0 ACMP0_O #0
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QFN64 Pin# and Name Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

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

41 PC8 ACMP1_CH0 TIM2_CC0 #2 US0_CS #2

42 PC9 ACMP1_CH1 TIM2_CC1 #2 US0_CLK #2

43 PC10 ACMP1_CH2 TIM2_CC2 #2 US0_RX #2

44 PC11 ACMP1_CH3 US0_TX #2

45 PC12 ACMP1_CH4 CMU_CLK0 #1

46 PC13 ACMP1_CH5 TIM0_CDTI0 #1/3 TIM1_CC0
#0 PCNT0_S0IN #0

47 PC14 ACMP1_CH6 TIM0_CDTI1 #1/3 TIM1_CC1
#0 PCNT0_S1IN #0

48 PC15 ACMP1_CH7 TIM0_CDTI2 #1/3 TIM1_CC2
#0 DBG_SWO #1

49 PF0 LETIM0_OUT0 #2 DBG_SWCLK #0/1

50 PF1 LETIM0_OUT1 #2 DBG_SWDIO #0/1

51 PF2 ACMP1_O #0 DBG_SWO #0

52 PF3 TIM0_CDTI0 #2

53 PF4 TIM0_CDTI1 #2

54 PF5 TIM0_CDTI2 #2

55 IOVDD_5 Digital IO power supply 5.

56 PE8 PCNT2_S0IN #1

57 PE9 PCNT2_S1IN #1

58 PE10 TIM1_CC0 #1 US0_TX #0 BOOT_TX

59 PE11 TIM1_CC1 #1 US0_RX #0 BOOT_RX

60 PE12 TIM1_CC2 #1 US0_CLK #0

61 PE13 US0_CS #0 ACMP0_O #0

62 PE14 LEU0_TX #2

63 PE15 LEU0_RX #2

64 PA15
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Alternate LOCATION

Functionality 0 1 2 3 Description

TIM1_CC0 PC13 PE10 Timer 1 Capture Compare input / output channel 0.

TIM1_CC1 PC14 PE11 Timer 1 Capture Compare input / output channel 1.

TIM1_CC2 PC15 PE12 Timer 1 Capture Compare input / output channel 2.

TIM2_CC0 PA8 PC8 Timer 2 Capture Compare input / output channel 0.

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

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

US0_CLK PE12 PC9 USART0 clock input / output.

US0_CS PE13 PC8 USART0 chip select input / output.

US0_RX PE11 PC10
USART0 Asynchronous Receive.

USART0 Synchronous mode Master Input / Slave Output (MI-
SO).

US0_TX PE10 PC11

USART0 Asynchronous Transmit.Also used as receive input
in half duplex communication.

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

US1_CLK PB7 PD2 USART1 clock input / output.

US1_CS PB8 PD3 USART1 chip select input / output.

US1_RX PC1 PD1
USART1 Asynchronous Receive.

USART1 Synchronous mode Master Input / Slave Output (MI-
SO).

US1_TX PC0 PD0

USART1 Asynchronous Transmit.Also used as receive input
in half duplex communication.

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

US2_CLK PC4 USART2 clock input / output.

US2_CS PC5 USART2 chip select input / output.

US2_RX PC3
USART2 Asynchronous Receive.

USART2 Synchronous mode Master Input / Slave Output (MI-
SO).

US2_TX PC2

USART2 Asynchronous Transmit.Also used as receive input
in half duplex communication.

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

Functionality 0 1 2 3 Description

DAC0_OUT0 PB11 Digital to Analog Converter DAC0 output channel number 0.

DAC0_OUT1 PB12 Digital to Analog Converter DAC0 output channel number 1.

DBG_SWCLK PF0 PF0
Debug-interface Serial Wire clock input.

Note that this function is enabled to pin out of reset, and has a
built-in pull down.

DBG_SWDIO PF1 PF1
Debug-interface Serial Wire data input / output.

Note that this function is enabled to pin out of reset, and has a
built-in pull up.

DBG_SWO PF2 PC15
Debug-interface Serial Wire viewer Output.

Note that this function is not enabled after reset, and must be
enabled by software to be used.

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

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

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

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

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

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

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

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

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

EBI_AD09 PA0 External Bus Interface (EBI) address and data input / output
pin 09.

EBI_AD10 PA1 External Bus Interface (EBI) address and data input / output
pin 10.

EBI_AD11 PA2 External Bus Interface (EBI) address and data input / output
pin 11.

EBI_AD12 PA3 External Bus Interface (EBI) address and data input / output
pin 12.

EBI_AD13 PA4 External Bus Interface (EBI) address and data input / output
pin 13.

EBI_AD14 PA5 External Bus Interface (EBI) address and data input / output
pin 14.

EBI_AD15 PA6 External Bus Interface (EBI) address and data input / output
pin 15.

EBI_ALE PF3 External Bus Interface (EBI) Address Latch Enable output.
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Alternate LOCATION

Functionality 0 1 2 3 Description

PCNT1_S0IN PC4 PB3 Pulse Counter PCNT1 input number 0.

PCNT1_S1IN PC5 PB4 Pulse Counter PCNT1 input number 1.

PCNT2_S0IN PD0 PE8 Pulse Counter PCNT2 input number 0.

PCNT2_S1IN PD1 PE9 Pulse Counter PCNT2 input number 1.

TIM0_CC0 PA0 PA0 PD1 Timer 0 Capture Compare input / output channel 0.

TIM0_CC1 PA1 PA1 PD2 Timer 0 Capture Compare input / output channel 1.

TIM0_CC2 PA2 PA2 PD3 Timer 0 Capture Compare input / output channel 2.

TIM0_CDTI0 PA3 PC13 PF3 PC13 Timer 0 Complimentary Deat Time Insertion channel 0.

TIM0_CDTI1 PA4 PC14 PF4 PC14 Timer 0 Complimentary Deat Time Insertion channel 1.

TIM0_CDTI2 PA5 PC15 PF5 PC15 Timer 0 Complimentary Deat Time Insertion channel 2.

TIM1_CC0 PC13 PE10 Timer 1 Capture Compare input / output channel 0.

TIM1_CC1 PC14 PE11 Timer 1 Capture Compare input / output channel 1.

TIM1_CC2 PC15 PE12 Timer 1 Capture Compare input / output channel 2.

TIM2_CC0 PA12 Timer 2 Capture Compare input / output channel 0.

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

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

US0_CLK PE12 PE5 USART0 clock input / output.

US0_CS PE13 PE4 USART0 chip select input / output.

US0_RX PE11 PE6
USART0 Asynchronous Receive.

USART0 Synchronous mode Master Input / Slave Output (MI-
SO).

US0_TX PE10 PE7

USART0 Asynchronous Transmit.Also used as receive input
in half duplex communication.

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

US1_CLK PB7 PD2 USART1 clock input / output.

US1_CS PB8 PD3 USART1 chip select input / output.

US1_RX PD1
USART1 Asynchronous Receive.

USART1 Synchronous mode Master Input / Slave Output (MI-
SO).

US1_TX PD0

USART1 Asynchronous Transmit.Also used as receive 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 PB4
USART2 Asynchronous Receive.

USART2 Synchronous mode Master Input / Slave Output (MI-
SO).
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Alternate LOCATION

Functionality 0 1 2 3 Description

LCD_SEG9 PE13 LCD segment line 9. Segments 8, 9, 10 and 11 are controlled
by SEGEN2.

LCD_SEG10 PE14 LCD segment line 10. Segments 8, 9, 10 and 11 are control-
led by SEGEN2.

LCD_SEG11 PE15 LCD segment line 11. Segments 8, 9, 10 and 11 are control-
led by SEGEN2.

LCD_SEG13 PA0 LCD segment line 13. Segments 12, 13, 14 and 15 are con-
trolled by SEGEN3.

LCD_SEG14 PA1 LCD segment line 14. Segments 12, 13, 14 and 15 are con-
trolled by SEGEN3.

LCD_SEG15 PA2 LCD segment line 15. Segments 12, 13, 14 and 15 are con-
trolled by SEGEN3.

LCD_SEG16 PA3 LCD segment line 16. Segments 16, 17, 18 and 19 are con-
trolled by SEGEN4.

LCD_SEG17 PA4 LCD segment line 17. Segments 16, 17, 18 and 19 are con-
trolled by SEGEN4.

LCD_SEG18 PA5 LCD segment line 18. Segments 16, 17, 18 and 19 are con-
trolled by SEGEN4.

LCD_SEG20 PB3 LCD segment line 20. Segments 20, 21, 22 and 23 are con-
trolled by SEGEN5.

LCD_SEG21 PB4 LCD segment line 21. Segments 20, 21, 22 and 23 are con-
trolled by SEGEN5.

LCD_SEG22 PB5 LCD segment line 22. Segments 20, 21, 22 and 23 are con-
trolled by SEGEN5.

LCD_SEG23 PB6 LCD segment line 23. Segments 20, 21, 22 and 23 are con-
trolled by SEGEN5.

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

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

LEU0_RX PD5 PB14 PE15 LEUART0 Receive input.

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

LEU1_RX PC7 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. Al-
so used as an optional external clock input pin.

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

PCNT0_S0IN PC13 Pulse Counter PCNT0 input number 0.

PCNT0_S1IN PC14 Pulse Counter PCNT0 input number 1.

PCNT1_S0IN PC4 PB3 Pulse Counter PCNT1 input number 0.

PCNT1_S1IN PC5 PB4 Pulse Counter PCNT1 input number 1.

PCNT2_S0IN PD0 PE8 Pulse Counter PCNT2 input number 0.

PCNT2_S1IN PD1 PE9 Pulse Counter PCNT2 input number 1.
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Alternate LOCATION

Functionality 0 1 2 3 Description

DAC0_OUT0 PB11 Digital to Analog Converter DAC0 output channel number 0.

DAC0_OUT1 PB12 Digital to Analog Converter DAC0 output channel number 1.

DBG_SWCLK PF0 PF0
Debug-interface Serial Wire clock input.

Note that this function is enabled to pin out of reset, and has a
built-in pull down.

DBG_SWDIO PF1 PF1
Debug-interface Serial Wire data input / output.

Note that this function is enabled to pin out of reset, and has a
built-in pull up.

DBG_SWO PF2 PC15
Debug-interface Serial Wire viewer Output.

Note that this function is not enabled after reset, and must be
enabled by software to be used.

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

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

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

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

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

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

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

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

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

EBI_AD09 PA0 External Bus Interface (EBI) address and data input / output
pin 09.

EBI_AD10 PA1 External Bus Interface (EBI) address and data input / output
pin 10.

EBI_AD11 PA2 External Bus Interface (EBI) address and data input / output
pin 11.

EBI_AD12 PA3 External Bus Interface (EBI) address and data input / output
pin 12.

EBI_AD13 PA4 External Bus Interface (EBI) address and data input / output
pin 13.

EBI_AD14 PA5 External Bus Interface (EBI) address and data input / output
pin 14.

EBI_AD15 PA6 External Bus Interface (EBI) address and data input / output
pin 15.

EBI_ALE PF3 External Bus Interface (EBI) Address Latch Enable output.
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BGA112 Pin# and
Name Pin Alternate Functionality / Description

Pin # Pin Name Analog EBI Timers Communication Other

L2 PC5 ACMP0_C
H5

LETIM0_OUT1 #3
PCNT1_S1IN #0 US2_CS #0

L3 PA14 LCD_BEX
T TIM2_CC2 #1

L4 IOVDD_1 Digital IO power supply 1.

L5 PB11 DAC0_OU
T0 LETIM0_OUT0 #1

L6 PB12 DAC0_OU
T1 LETIM0_OUT1 #1

L7 AVSS_2 Analog ground 2.

L8 PB13 HFXTAL_
P LEU0_TX #1

L9 PB14 HFXTAL_
N LEU0_RX #1

L10 AVDD_0 Analog power supply 0.

L11 PD0 ADC0_CH
0 PCNT2_S0IN #0 US1_TX #1
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7.2  LQFP100 PCB Layout
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Figure 7.2.  LQFP100 PCB Land Pattern

Table 7.2.  LQFP100 PCB Land Pattern Dimensions (Dimensions in mm)

Symbol Dim. (mm) Symbol Pin Number Symbol Pin Number

a 1.45 P1 1 P6 75

b 0.30 P2 25 P7 76

c 0.50 P3 26 P8 100

d 15.40 P4 50

e 15.40 P5 51

e
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Figure 7.3.  LQFP100 PCB Solder Mask

Table 7.3.  LQFP100 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 1.57

b 0.42

c 0.50

d 15.40

e 15.40
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DIM MIN NOM MAX DIM MIN NOM MAX

b 0.17 0.22 0.27 S 0.20 — —

b1 0.17 0.20 0.23 θ 0° 3.5° 7°

c 0.09 — 0.20 θ1 0° — —

C1 0.09 — 0.16 θ2 11° 12° 13°

D 12.0 BSC θ3 11° 12° 13°

D1 10.0 BSC

e 0.50 BSC

E 12.0 BSC

E1 10.0 BSC

L 0.45 0.60 0.75

The TQFP64 Package is 10 by 10 mm in size and has a 0.5 mm pin pitch.

The TQFP64 Package uses Nickel-Palladium-Gold preplated leadframe.

All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

For additional Quality and Environmental information, please see: http://www.silabs.com/support/quality/pages/default.aspx.
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10.3  QFN64 Package Marking

In the illustration below package fields and position are shown.

Figure 10.5.  Example Chip Marking (Top View)
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