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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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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_S0IN or from an internal timing reference, selectable from
among any of the internal oscillators, except the AUXHFRCO. The module may operate in energy mode EM0 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 I/O module. 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:
• ISO7816 SmartCards
• IrDA
• I2S

3.6.2  Universal Asynchronous Receiver/Transmitter (UART)

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

3.6.3  Low Energy Universal Asynchronous Receiver/Transmitter (LEUART)

The unique LEUARTTM 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 (I2C)

The I2C module provides an interface 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 I2C module allows precise timing control of the transmission process and highly automated trans-
fers. 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 I/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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3.12  Configuration Summary

The features of the EFM32GG11 are a subset of the feature set described in the device reference manual. The table below describes
device specific implementation of the features. Remaining modules support full configuration.

Table 3.2.  Configuration Summary

Module Configuration Pin Connections

USART0 IrDA, SmartCard US0_TX, US0_RX, US0_CLK, US0_CS

USART1 I2S, SmartCard US1_TX, US1_RX, US1_CLK, US1_CS

USART2 IrDA, SmartCard, High-Speed US2_TX, US2_RX, US2_CLK, US2_CS

USART3 I2S, SmartCard US3_TX, US3_RX, US3_CLK, US3_CS

USART4 I2S, SmartCard US4_TX, US4_RX, US4_CLK, US4_CS

USART5 SmartCard US5_TX, US5_RX, US5_CLK, US5_CS

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

TIMER1 - TIM1_CC[3:0]

TIMER2 with DTI TIM2_CC[2:0], TIM2_CDTI[2:0]

TIMER3 - TIM3_CC[2:0]

TIMER4 with DTI TIM4_CC[2:0], TIM4_CDTI[2:0]

TIMER5 - TIM5_CC[2:0]

TIMER6 with DTI TIM6_CC[2:0], TIM6_CDTI[2:0]

WTIMER0 with DTI WTIM0_CC[2:0], WTIM0_CDTI[2:0]

WTIMER1 - WTIM1_CC[3:0]

WTIMER2 - WTIM2_CC[2:0]

WTIMER3 - WTIM3_CC[2:0]
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Parameter Symbol Test Condition Min Typ Max Unit

Current consumption in EM2
mode, with voltage scaling
enabled

IEM2_VS Full 512 kB RAM retention and
RTCC running from LFXO

— 3.9 — µA

Full 512 kB RAM retention and
RTCC running from LFRCO

— 4.3 — µA

16 kB (1 bank) RAM retention and
RTCC running from LFRCO2

— 2.8 TBD µA

Current consumption in EM3
mode, with voltage scaling
enabled

IEM3_VS Full 512 kB RAM retention and
CRYOTIMER running from ULFR-
CO

— 3.6 TBD µA

Current consumption in
EM4H mode, with voltage
scaling enabled

IEM4H_VS 128 byte RAM retention, RTCC
running from LFXO

— 1.08 — µA

128 byte RAM retention, CRYO-
TIMER running from ULFRCO

— 0.69 — µA

128 byte RAM retention, no RTCC — 0.69 TBD µA

Current consumption in
EM4S mode

IEM4S No RAM retention, no RTCC — 0.16 TBD µA

Current consumption of pe-
ripheral power domain 1,
with voltage scaling enabled

IPD1_VS Additional current consumption in
EM2/3 when any peripherals on
power domain 1 are enabled1

— 0.68 — µA

Current consumption of pe-
ripheral power domain 2,
with voltage scaling enabled

IPD2_VS Additional current consumption in
EM2/3 when any peripherals on
power domain 2 are enabled1

— 0.28 — µA

Note:
1. Extra current consumed by power domain. Does not include current associated with the enabled peripherals. See 3.2.4 EM2 and

EM3 Power Domains for a list of the peripherals in each power domain.
2. CMU_LFRCOCTRL_ENVREF = 1, CMU_LFRCOCTRL_VREFUPDATE = 1
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4.1.7.2  Current Consumption 3.3 V using DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = IOVDD = 3.3 V, DVDD = 1.8 V DC-DC output. T = 25 °C.
Minimum and maximum values in this table represent the worst conditions across supply voltage and process variation at T = 25 °C.

Table 4.8.  Current Consumption 3.3 V using DC-DC Converter

Parameter Symbol Test Condition Min Typ Max Unit

Current consumption in EM0
mode with all peripherals dis-
abled, DCDC in Low Noise
DCM mode2

IACTIVE_DCM 72 MHz HFRCO, CPU running
Prime from flash

— 80 — µA/MHz

72 MHz HFRCO, CPU running
while loop from flash

— 80 — µA/MHz

72 MHz HFRCO, CPU running
CoreMark loop from flash

— 92 — µA/MHz

50 MHz crystal, CPU running
while loop from flash

— 84 — µA/MHz

48 MHz HFRCO, CPU running
while loop from flash

— 84 — µA/MHz

32 MHz HFRCO, CPU running
while loop from flash

— 90 — µA/MHz

26 MHz HFRCO, CPU running
while loop from flash

— 94 — µA/MHz

16 MHz HFRCO, CPU running
while loop from flash

— 109 — µA/MHz

1 MHz HFRCO, CPU running
while loop from flash

— 698 — µA/MHz

Current consumption in EM0
mode with all peripherals dis-
abled, DCDC in Low Noise
CCM mode1

IACTIVE_CCM 72 MHz HFRCO, CPU running
Prime from flash

— 84 — µA/MHz

72 MHz HFRCO, CPU running
while loop from flash

— 84 — µA/MHz

72 MHz HFRCO, CPU running
CoreMark loop from flash

— 95 — µA/MHz

50 MHz crystal, CPU running
while loop from flash

— 91 — µA/MHz

48 MHz HFRCO, CPU running
while loop from flash

— 92 — µA/MHz

32 MHz HFRCO, CPU running
while loop from flash

— 104 — µA/MHz

26 MHz HFRCO, CPU running
while loop from flash

— 113 — µA/MHz

16 MHz HFRCO, CPU running
while loop from flash

— 142 — µA/MHz

1 MHz HFRCO, CPU running
while loop from flash

— 1264 — µA/MHz
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4.1.7.3  Current Consumption 1.8 V without DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = DVDD = 1.8 V. T = 25 °C. DCDC is off. Minimum and maxi-
mum values in this table represent the worst conditions across supply voltage and process variation at T = 25 °C.

Table 4.9.  Current Consumption 1.8 V without DC-DC Converter

Parameter Symbol Test Condition Min Typ Max Unit

Current consumption in EM0
mode with all peripherals dis-
abled

IACTIVE 72 MHz HFRCO, CPU running
Prime from flash

— 120 — µA/MHz

72 MHz HFRCO, CPU running
while loop from flash

— 120 — µA/MHz

72 MHz HFRCO, CPU running
CoreMark loop from flash

— 140 — µA/MHz

50 MHz crystal, CPU running
while loop from flash

— 122 — µA/MHz

48 MHz HFRCO, CPU running
while loop from flash

— 122 — µA/MHz

32 MHz HFRCO, CPU running
while loop from flash

— 124 — µA/MHz

26 MHz HFRCO, CPU running
while loop from flash

— 126 — µA/MHz

16 MHz HFRCO, CPU running
while loop from flash

— 131 — µA/MHz

1 MHz HFRCO, CPU running
while loop from flash

— 315 — µA/MHz

Current consumption in EM0
mode with all peripherals dis-
abled and voltage scaling
enabled

IACTIVE_VS 19 MHz HFRCO, CPU running
while loop from flash

— 107 — µA/MHz

1 MHz HFRCO, CPU running
while loop from flash

— 259 — µA/MHz

Current consumption in EM1
mode with all peripherals dis-
abled

IEM1 72 MHz HFRCO — 57 — µA/MHz

50 MHz crystal — 59 — µA/MHz

48 MHz HFRCO — 59 — µA/MHz

32 MHz HFRCO — 61 — µA/MHz

26 MHz HFRCO — 63 — µA/MHz

16 MHz HFRCO — 68 — µA/MHz

1 MHz HFRCO — 252 — µA/MHz

Current consumption in EM1
mode with all peripherals dis-
abled and voltage scaling
enabled

IEM1_VS 19 MHz HFRCO — 55 — µA/MHz

1 MHz HFRCO — 207 — µA/MHz

Current consumption in EM2
mode, with voltage scaling
enabled

IEM2_VS Full 512 kB RAM retention and
RTCC running from LFXO

— 3.7 — µA

Full 512 kB RAM retention and
RTCC running from LFRCO

— 4.0 — µA

16 kB (1 bank) RAM retention and
RTCC running from LFRCO2

— 2.5 — µA
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4.1.10.4  High-Frequency RC Oscillator (HFRCO)

Table 4.15.  High-Frequency RC Oscillator (HFRCO)

Parameter Symbol Test Condition Min Typ Max Unit

Frequency accuracy fHFRCO_ACC At production calibrated frequen-
cies, across supply voltage and
temperature

TBD — TBD %

Start-up time tHFRCO fHFRCO ≥ 19 MHz — 300 — ns

4 < fHFRCO < 19 MHz — 1 — µs

fHFRCO ≤ 4 MHz — 2.5 — µs

Maximum DPLL lock time1 tDPLL_LOCK fREF = 32.768 kHz, fHFRCO =
39.98 MHz, N = 1219, M = 0

— 183 — µs

Current consumption on all
supplies

IHFRCO fHFRCO = 72 MHz — 608 TBD µA

fHFRCO = 64 MHz — 545 TBD µA

fHFRCO = 56 MHz — 478 TBD µA

fHFRCO = 48 MHz — 413 TBD µA

fHFRCO = 38 MHz — 341 TBD µA

fHFRCO = 32 MHz — 286 TBD µA

fHFRCO = 26 MHz — 240 TBD µA

fHFRCO = 19 MHz — 191 TBD µA

fHFRCO = 16 MHz — 164 TBD µA

fHFRCO = 13 MHz — 143 TBD µA

fHFRCO = 7 MHz — 103 TBD µA

fHFRCO = 4 MHz — 42 TBD µA

fHFRCO = 2 MHz — 33 TBD µA

fHFRCO = 1 MHz — 28 TBD µA

fHFRCO = 72 MHz, DPLL enabled — 927 TBD µA

fHFRCO = 40 MHz, DPLL enabled — 526 TBD µA

fHFRCO = 32 MHz, DPLL enabled — 419 TBD µA

fHFRCO = 16 MHz, DPLL enabled — 233 TBD µA

fHFRCO = 4 MHz, DPLL enabled — 59 TBD µA

fHFRCO = 1 MHz, DPLL enabled — 36 TBD µA

Coarse trim step size (% of
period)

SSHFRCO_COARS

E

— 0.8 — %

Fine trim step size (% of pe-
riod)

SSHFRCO_FINE — 0.1 — %

Period jitter PJHFRCO — 0.2 — % RMS
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4.1.14  Analog to Digital Converter (ADC)

Specified at 1 Msps, ADCCLK = 16 MHz, BIASPROG = 0, GPBIASACC = 0, unless otherwise indicated.

Table 4.22.  Analog to Digital Converter (ADC)

Parameter Symbol Test Condition Min Typ Max Unit

Resolution VRESOLUTION 6 — 12 Bits

Input voltage range5 VADCIN Single ended — — VFS V

Differential -VFS/2 — VFS/2 V

Input range of external refer-
ence voltage, single ended
and differential

VADCREFIN_P 1 — VAVDD V

Power supply rejection2 PSRRADC At DC — 80 — dB

Analog input common mode
rejection ratio

CMRRADC At DC — 80 — dB

Current from all supplies, us-
ing internal reference buffer.
Continous operation. WAR-
MUPMODE4 = KEEPADC-
WARM

IADC_CONTI-

NOUS_LP

1 Msps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 1 3

— 270 TBD µA

250 ksps / 4 MHz ADCCLK, BIA-
SPROG = 6, GPBIASACC = 1 3

— 125 — µA

62.5 ksps / 1 MHz ADCCLK, BIA-
SPROG = 15, GPBIASACC = 1 3

— 80 — µA

Current from all supplies, us-
ing internal reference buffer.
Duty-cycled operation. WAR-
MUPMODE4 = NORMAL

IADC_NORMAL_LP 35 ksps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 1 3

— 45 — µA

5 ksps / 16 MHz ADCCLK BIA-
SPROG = 0, GPBIASACC = 1 3

— 8 — µA

Current from all supplies, us-
ing internal reference buffer.
Duty-cycled operation.
AWARMUPMODE4 = KEEP-
INSTANDBY or KEEPIN-
SLOWACC

IADC_STAND-

BY_LP

125 ksps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 1 3

— 105 — µA

35 ksps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 1 3

— 70 — µA

Current from all supplies, us-
ing internal reference buffer.
Continous operation. WAR-
MUPMODE4 = KEEPADC-
WARM

IADC_CONTI-

NOUS_HP

1 Msps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 0 3

— 325 — µA

250 ksps / 4 MHz ADCCLK, BIA-
SPROG = 6, GPBIASACC = 0 3

— 175 — µA

62.5 ksps / 1 MHz ADCCLK, BIA-
SPROG = 15, GPBIASACC = 0 3

— 125 — µA

Current from all supplies, us-
ing internal reference buffer.
Duty-cycled operation. WAR-
MUPMODE4 = NORMAL

IADC_NORMAL_HP 35 ksps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 0 3

— 85 — µA

5 ksps / 16 MHz ADCCLK BIA-
SPROG = 0, GPBIASACC = 0 3

— 16 — µA

Current from all supplies, us-
ing internal reference buffer.
Duty-cycled operation.
AWARMUPMODE4 = KEEP-
INSTANDBY or KEEPIN-
SLOWACC

IADC_STAND-

BY_HP

125 ksps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 0 3

— 160 — µA

35 ksps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 0 3

— 125 — µA

Current from HFPERCLK IADC_CLK HFPERCLK = 16 MHz — 180 — µA
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Parameter Symbol Test Condition Min Typ Max Unit

Open-loop gain GOL DRIVESTRENGTH = 3 — 135 — dB

DRIVESTRENGTH = 2 — 137 — dB

DRIVESTRENGTH = 1 — 121 — dB

DRIVESTRENGTH = 0 — 109 — dB

Loop unit-gain frequency7 UGF DRIVESTRENGTH = 3, Buffer
connection

— 3.38 — MHz

DRIVESTRENGTH = 2, Buffer
connection

— 0.9 — MHz

DRIVESTRENGTH = 1, Buffer
connection

— 132 — kHz

DRIVESTRENGTH = 0, Buffer
connection

— 34 — kHz

DRIVESTRENGTH = 3, 3x Gain
connection

— 2.57 — MHz

DRIVESTRENGTH = 2, 3x Gain
connection

— 0.71 — MHz

DRIVESTRENGTH = 1, 3x Gain
connection

— 113 — kHz

DRIVESTRENGTH = 0, 3x Gain
connection

— 28 — kHz

Phase margin PM DRIVESTRENGTH = 3, Buffer
connection

— 67 — °

DRIVESTRENGTH = 2, Buffer
connection

— 69 — °

DRIVESTRENGTH = 1, Buffer
connection

— 63 — °

DRIVESTRENGTH = 0, Buffer
connection

— 68 — °

Output voltage noise NOUT DRIVESTRENGTH = 3, Buffer
connection, 10 Hz - 10 MHz

— 146 — µVrms

DRIVESTRENGTH = 2, Buffer
connection, 10 Hz - 10 MHz

— 163 — µVrms

DRIVESTRENGTH = 1, Buffer
connection, 10 Hz - 1 MHz

— 170 — µVrms

DRIVESTRENGTH = 0, Buffer
connection, 10 Hz - 1 MHz

— 176 — µVrms

DRIVESTRENGTH = 3, 3x Gain
connection, 10 Hz - 10 MHz

— 313 — µVrms

DRIVESTRENGTH = 2, 3x Gain
connection, 10 Hz - 10 MHz

— 271 — µVrms

DRIVESTRENGTH = 1, 3x Gain
connection, 10 Hz - 1 MHz

— 247 — µVrms

DRIVESTRENGTH = 0, 3x Gain
connection, 10 Hz - 1 MHz

— 245 — µVrms
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Parameter Symbol Test Condition Min Typ Max Unit

MISO hold time 1 3 tH_MI USART2, location 4, IOVDD = 1.8
V

-11.6 — — ns

USART2, location 4, IOVDD = 3.0
V

-11.6 — — ns

USART2, location 5, IOVDD = 1.8
V

-9.1 — — ns

USART2, location 5, IOVDD = 3.0
V

-9.1 — — ns

All other USARTs and locations,
IOVDD = 1.8 V

-8 — — ns

All other USARTs and locations,
IOVDD = 3.0 V

-8 — — ns

Note:
1. Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0).
2. tHFPERCLK is one period of the selected HFPERCLK.
3. Measurement done with 8 pF output loading at 10% and 90% of VDD (figure shows 50% of VDD).

 

CS

SCLK
CLKPOL = 0

MOSI

MISO

tCS_MO

tH_MItSU_MI

tSCKL_MO

tSCLK

SCLK
CLKPOL = 1

Figure 4.1.  SPI Master Timing Diagram
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SDIO HS Mode Timing

Timing is specified for route location 0 at 3.0 V IOVDD with voltage scaling disabled. Slew rate for SD_CLK set to 7, all other GPIO set
to 6, DRIVESTRENGTH = STRONG for all pins. SDIO_CTRL_TXDLYMUXSEL = 0. Loading between 5 and 10 pF on all pins or be-
tween 10 and 20 pF on all pins.

Table 4.47.  SDIO HS Mode Timing (Location 0)

Parameter Symbol Test Condition Min Typ Max Unit

Clock frequency during data
transfer

FSD_CLK Using HFRCO, AUXHFRCO, or
USHFRCO

— — 45 MHz

Using HFXO — — TBD MHz

Clock low time tWL Using HFRCO, AUXHFRCO, or
USHFRCO

10.0 — — ns

Using HFXO TBD — — ns

Clock high time tWH Using HFRCO, AUXHFRCO, or
USHFRCO

10.0 — — ns

Using HFXO TBD — — ns

Clock rise time tR 1.69 3.23 — ns

Clock fall time tF 1.42 2.79 — ns

Input setup time, CMD,
DAT[0:3] valid to SD_CLK

tISU 6 — — ns

Input hold time, SD_CLK to
CMD, DAT[0:3] change

tIH 2.5 — — ns

Output delay time, SD_CLK
to CMD, DAT[0:3] valid

tODLY 0 — 13 ns

Output hold time, SD_CLK to
CMD, DAT[0:3] change

tOH 2 — — ns
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4.2.1  Supply Current

Figure 4.23.  EM0 Full Speed Active Mode Typical Supply Current vs. Temperature
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Pin Name Pin(s) Description Pin Name Pin(s) Description

IOVDD1 F7
G7 Digital IO power supply 1. VSS

F8
G8
G9
H6
H7
H8
H9

H10
H11
J6
J7
J8
J9

J10
J11
K8
K9
L8
L9

Ground

NC F9 No Connect. IOVDD0

F10
F11
G10
G11
K6
K7

K10
K11
L6
L7

L10
L11

Digital IO power supply 0.

PI5 F14 GPIO (5V) PI4 F15 GPIO (5V)

PI3 F16 GPIO (5V) PA5 G1 GPIO

PG6 G2 GPIO (5V) PG5 G3 GPIO (5V)

PI2 G14 GPIO (5V) PI1 G15 GPIO (5V)

PI0 G16 GPIO (5V) PA6 H1 GPIO

PG8 H2 GPIO (5V) PG7 H3 GPIO (5V)

PE5 H14 GPIO PE6 H15 GPIO

PE7 H16 GPIO PG11 J1 GPIO (5V)

PG10 J2 GPIO (5V) PG9 J3 GPIO (5V)

PE3 J14 GPIO PE4 J15 GPIO

DECOUPLE J16
Decouple output for on-chip voltage
regulator. An external decoupling ca-
pacitor is required at this pin.

PG14 K1 GPIO

PG13 K2 GPIO PG12 K3 GPIO

PE1 K14 GPIO (5V) PE2 K15 GPIO

DVDD K16 Digital power supply. PG15 L1 GPIO (5V)

PB15 L2 GPIO (5V) PB0 L3 GPIO

PE0 L14 GPIO (5V) PC7 L15 GPIO

VREGVDD L16 Voltage regulator VDD input PB1 M1 GPIO
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Pin Name Pin(s) Description Pin Name Pin(s) Description

PF2 78 GPIO NC 79 No Connect.

PF12 80 GPIO PF5 81 GPIO

PF6 84 GPIO PF7 85 GPIO

PF8 86 GPIO PF9 87 GPIO

PD9 88 GPIO PD10 89 GPIO

PD11 90 GPIO PD12 91 GPIO

PE8 92 GPIO PE9 93 GPIO

PE10 94 GPIO PE11 95 GPIO

PE12 96 GPIO PE13 97 GPIO

PE14 98 GPIO PE15 99 GPIO

PA15 100 GPIO

Note:
1. GPIO with 5V tolerance are indicated by (5V).
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GPIO Name Pin Alternate Functionality / Description

Analog EBI Timers Communication Other

PD15 EBI_NANDREn #1

TIM2_CDTI2 #1
TIM3_CC0 #7

WTIM0_CDTI0 #1
PCNT1_S0IN #2

ETH_TSUEXTCLK
#1 CAN0_TX #5

US5_CTS #1
I2C0_SCL #3

PC13

VDAC0_OUT1ALT /
OPA1_OUTALT #1
BUSACMP1Y BU-

SACMP1X

EBI_ARDY #4

TIM0_CDTI0 #1
TIM1_CC0 #0
TIM1_CC2 #4
TIM5_CC2 #5

WTIM3_CC2 #2
PCNT0_S0IN #0
PCNT2_S1IN #4

US0_CTS #3
US1_RTS #4
US2_RTS #4

U0_CTS #3 U1_RX
#0 I2C2_SCL #6

LES_CH13
PRS_CH21 #1
ACMP3_O #3

PC12

VDAC0_OUT1ALT /
OPA1_OUTALT #0
BUSACMP1Y BU-

SACMP1X

TIM1_CC3 #0
TIM5_CC1 #5

WTIM3_CC1 #2
PCNT2_S0IN #4

CAN1_RX #4
US0_RTS #3
US1_CTS #4
US2_CTS #4

U0_RTS #3 U1_TX
#0 I2C2_SDA #6

CMU_CLK0 #1
LES_CH12

PRS_CH20 #1

PC11 BUSACMP1Y BU-
SACMP1X

EBI_ALE #4
EBI_ALE #5 EBI_A23

#1

TIM5_CC0 #5
WTIM3_CC0 #2

CAN1_TX #4
US0_TX #2

I2C1_SDA #4

LES_CH11
PRS_CH19 #1

PA3 BUSAY BUSBX
LCD_SEG16

EBI_AD12 #0
EBI_VSNC #3

TIM0_CDTI0 #0
TIM3_CC0 #5

ETH_RMIIREFCLK
#0 ETH_MIITXD1 #0

SDIO_DAT3 #1
US3_CS #0 U0_TX
#2 QSPI0_DQ1 #1

CMU_CLK2 #1
CMU_CLKI0 #1
CMU_CLK2 #4
LES_ALTEX2
PRS_CH9 #1
ETM_TD1 #3

PG2 BUSACMP2Y BU-
SACMP2X EBI_AD02 #2

TIM6_CC2 #0
TIM2_CDTI2 #3

WTIM0_CC0 #2 LE-
TIM1_OUT0 #7

ETH_MIITXD2 #1
US3_CLK #4

QSPI0_DQ1 #2
CMU_CLK0 #3

PG1 BUSACMP2Y BU-
SACMP2X EBI_AD01 #2

TIM6_CC1 #0
TIM2_CDTI1 #3

WTIM0_CDTI2 #1
LETIM1_OUT1 #6

ETH_MIITXD3 #1
US3_RX #4

QSPI0_DQ0 #2
CMU_CLK1 #3

PC10 BUSACMP1Y BU-
SACMP1X

EBI_A10 #2 EBI_A22
#1

TIM2_CC2 #2
TIM5_CC2 #4

WTIM3_CC2 #1

CAN1_TX #3
US0_RX #2

LES_CH10
PRS_CH18 #1

PC9 BUSACMP1Y BU-
SACMP1X

EBI_A09 #2 EBI_A21
#1 EBI_A27 #3

TIM2_CC1 #2
TIM5_CC1 #4

WTIM3_CC1 #1

CAN1_RX #3
US0_CLK #2

LES_CH9 PRS_CH5
#0 GPIO_EM4WU2

PC8 BUSACMP1Y BU-
SACMP1X

EBI_A08 #2 EBI_A15
#0 EBI_A20 #1

EBI_A26 #3

TIM2_CC0 #2
TIM5_CC0 #4

WTIM3_CC0 #1
US0_CS #2 LES_CH8 PRS_CH4

#0

PA4 BUSBY BUSAX
LCD_SEG17

EBI_AD13 #0
EBI_HSNC #3

TIM0_CDTI1 #0
TIM3_CC1 #5

ETH_RMIICRSDV #0
ETH_MIITXD0 #0
SDIO_DAT4 #1

US3_CTS #0 U0_RX
#2 QSPI0_DQ2 #1

LES_ALTEX3
PRS_CH16 #0
ETM_TD2 #3

PG4 BUSACMP2Y BU-
SACMP2X EBI_AD04 #2 TIM6_CDTI1 #0

WTIM0_CC2 #2

ETH_MIITXD0 #1
US3_CTS #4

QSPI0_DQ3 #2

EFM32GG11 Family Data Sheet
Pin Definitions

silabs.com | Building a more connected world. Preliminary Rev. 0.6  |  170



GPIO Name Pin Alternate Functionality / Description

Analog EBI Timers Communication Other

PD4 BUSADC0Y BU-
SADC0X OPA2_P

EBI_A08 #1 EBI_A17
#3

TIM6_CC0 #7
WTIM0_CDTI0 #4
WTIM1_CC2 #1
WTIM2_CC1 #5

CAN1_TX #2
US1_CTS #1
US3_CLK #2
LEU0_TX #0
I2C1_SDA #3

CMU_CLKI0 #0
PRS_CH10 #2
ETM_TD2 #0
ETM_TD2 #2

PC0

VDAC0_OUT0ALT /
OPA0_OUTALT #0
BUSACMP0Y BU-

SACMP0X

EBI_AD07 #1
EBI_CS0 #2
EBI_REn #3
EBI_A23 #0

TIM0_CC1 #3
TIM2_CC1 #4

PCNT0_S0IN #2

ETH_MDIO #2
CAN0_RX #0

US0_TX #5 US1_TX
#0 US1_CS #4
US2_RTS #0
US3_CS #3

I2C0_SDA #4

LES_CH0 PRS_CH2
#0

PC1

VDAC0_OUT0ALT /
OPA0_OUTALT #1
BUSACMP0Y BU-

SACMP0X

EBI_AD08 #1
EBI_CS1 #2

EBI_BL0 #3 EBI_A24
#0

TIM0_CC2 #3
TIM2_CC2 #4

WTIM0_CC0 #7
PCNT0_S1IN #2

ETH_MDC #2
CAN0_TX #0

US0_RX #5 US1_TX
#4 US1_RX #0
US2_CTS #0
US3_RTS #1
I2C0_SCL #4

LES_CH1 PRS_CH3
#0

PC2

VDAC0_OUT0ALT /
OPA0_OUTALT #2
BUSACMP0Y BU-

SACMP0X

EBI_AD09 #1
EBI_CS2 #2

EBI_NANDWEn #3
EBI_A25 #0

TIM0_CDTI0 #3
TIM2_CC0 #5

WTIM0_CC1 #7 LE-
TIM1_OUT0 #3

ETH_TSUEXTCLK
#2 CAN1_RX #0

US1_RX #4 US2_TX
#0

LES_CH2
PRS_CH10 #1

PA8 BUSBY BUSAX
LCD_SEG36

EBI_AD14 #1
EBI_A02 #3

EBI_DCLK #0

TIM2_CC0 #0
TIM0_CC0 #6 LE-

TIM0_OUT0 #6
PCNT1_S1IN #4

US2_RX #2
US4_RTS #0 PRS_CH8 #0

PA11 BUSAY BUSBX
LCD_SEG39

EBI_CS1 #1
EBI_A05 #3

EBI_HSNC #0

WTIM2_CC2 #0 LE-
TIM1_OUT0 #1 US2_CTS #2 PRS_CH11 #0

PA13 BUSAY BUSBX

EBI_WEn #1
EBI_NANDWEn #2

EBI_A01 #0 EBI_A07
#3

TIM0_CC2 #7
TIM2_CC1 #1

WTIM0_CDTI1 #2
WTIM2_CC1 #1 LE-

TIM1_OUT1 #1
PCNT1_S1IN #5

CAN1_TX #5
US0_CS #5 US2_TX

#3
PRS_CH13 #0

PB9 BUSAY BUSBX

EBI_ALE #1
EBI_NANDREn #2

EBI_A00 #1 EBI_A03
#0 EBI_A09 #3

WTIM2_CC0 #2 LE-
TIM0_OUT0 #7

SDIO_WP #3
CAN0_RX #3

US1_CTS #0 U1_TX
#2

PRS_CH13 #1
ACMP1_O #5

PB12
BUSBY BUSAX
VDAC0_OUT1 /

OPA1_OUT

EBI_A03 #1 EBI_A12
#3 EBI_CSTFT #2

TIM1_CC3 #3
WTIM2_CC0 #3 LE-

TIM0_OUT1 #1
PCNT0_S0IN #7
PCNT1_S1IN #6

US2_CTS #1
US5_RTS #0
U1_RTS #2

I2C1_SCL #1

PRS_CH16 #1

PH2 BUSADC1Y BU-
SADC1X EBI_VSNC #2 TIM6_CC0 #3 US1_CTS #6

PH5 BUSADC1Y BU-
SADC1X EBI_A17 #2 TIM6_CDTI0 #3

WTIM2_CC1 #6 US4_RX #4

PH8 BUSACMP3Y BU-
SACMP3X EBI_A20 #2

TIM6_CC0 #4
WTIM1_CC0 #6
WTIM2_CC1 #7

US4_CTS #4
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Alternate LOCATION

Functionality 0 - 3 4 - 7 Description

QSPI0_DQ7

0: PE11
1: PB6
2: PG8 Quad SPI 0 Data 7.

QSPI0_DQS

0: PF9
1: PE15
2: PG11 Quad SPI 0 Data S.

QSPI0_SCLK

0: PF6
1: PE14
2: PG0 Quad SPI 0 Serial Clock.

SDIO_CD

0: PF8
1: PC4
2: PA6
3: PB10

SDIO Card Detect.

SDIO_CLK

0: PE13
1: PE14 SDIO Serial Clock.

SDIO_CMD

0: PE12
1: PE15 SDIO Command.

SDIO_DAT0

0: PE11
1: PA0 SDIO Data 0.

SDIO_DAT1

0: PE10
1: PA1 SDIO Data 1.

SDIO_DAT2

0: PE9
1: PA2 SDIO Data 2.

SDIO_DAT3

0: PE8
1: PA3 SDIO Data 3.

SDIO_DAT4

0: PD12
1: PA4 SDIO Data 4.

SDIO_DAT5

0: PD11
1: PA5 SDIO Data 5.

SDIO_DAT6

0: PD10
1: PB3 SDIO Data 6.
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Alternate LOCATION

Functionality 0 - 3 4 - 7 Description

WTIM0_CC2

0: PE6
1: PD14
2: PG4
3: PG10

4: PF1
5: PB2
6: PB5
7: PC3

Wide timer 0 Capture Compare input / output channel 2.

WTIM0_CDTI0

0: PE10
1: PD15
2: PA12
3: PG11

4: PD4

Wide timer 0 Complimentary Dead Time Insertion channel 0.

WTIM0_CDTI1

0: PE11
1: PG0
2: PA13
3: PG12

4: PD5

Wide timer 0 Complimentary Dead Time Insertion channel 1.

WTIM0_CDTI2

0: PE12
1: PG1
2: PA14
3: PG13

4: PD6

Wide timer 0 Complimentary Dead Time Insertion channel 2.

WTIM1_CC0

0: PB13
1: PD2
2: PD6
3: PC7

4: PE3
5: PE7
6: PH8
7: PH12

Wide timer 1 Capture Compare input / output channel 0.

WTIM1_CC1

0: PB14
1: PD3
2: PD7
3: PE0

4: PE4
5: PI0
6: PH9
7: PH13

Wide timer 1 Capture Compare input / output channel 1.

WTIM1_CC2

0: PD0
1: PD4
2: PD8
3: PE1

4: PE5
5: PI1
6: PH10
7: PH14

Wide timer 1 Capture Compare input / output channel 2.

WTIM1_CC3

0: PD1
1: PD5
2: PC6
3: PE2

4: PE6
5: PI2
6: PH11
7: PH15

Wide timer 1 Capture Compare input / output channel 3.

WTIM2_CC0

0: PA9
1: PA12
2: PB9
3: PB12

4: PG14
5: PD3
6: PH4
7: PH7

Wide timer 2 Capture Compare input / output channel 0.

WTIM2_CC1

0: PA10
1: PA13
2: PB10
3: PG12

4: PG15
5: PD4
6: PH5
7: PH8

Wide timer 2 Capture Compare input / output channel 1.

WTIM2_CC2

0: PA11
1: PA14
2: PB11
3: PG13

4: PH0
5: PD5
6: PH6
7: PH9

Wide timer 2 Capture Compare input / output channel 2.

WTIM3_CC0

0: PD9
1: PC8
2: PC11
3: PC14

4: PI3
5: PI6
6: PB6
7: PF13

Wide timer 3 Capture Compare input / output channel 0.

WTIM3_CC1

0: PD10
1: PC9
2: PC12
3: PF10

4: PI4
5: PI7
6: PF4
7: PF14

Wide timer 3 Capture Compare input / output channel 1.
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Alternate Functionality Location Priority

QSPI0_DQS 0: PF9 High Speed

QSPI0_SCLK 0: PF6 High Speed

SDIO_CLK 0: PE13 High Speed

SDIO_CMD 0: PE12 High Speed

SDIO_DAT0 0: PE11 High Speed

SDIO_DAT1 0: PE10 High Speed

SDIO_DAT2 0: PE9 High Speed

SDIO_DAT3 0: PE8 High Speed

SDIO_DAT4 0: PD12 High Speed

SDIO_DAT5 0: PD11 High Speed

SDIO_DAT6 0: PD10 High Speed

SDIO_DAT7 0: PD9 High Speed

TIM0_CC0 3: PB6 Non-interference

TIM0_CC1 3: PC0 Non-interference

TIM0_CC2 3: PC1 Non-interference

TIM0_CDTI0 1: PC13 Non-interference

TIM0_CDTI1 1: PC14 Non-interference

TIM0_CDTI2 1: PC15 Non-interference

TIM2_CC0 0: PA8 Non-interference

TIM2_CC1 0: PA9 Non-interference

TIM2_CC2 0: PA10 Non-interference

TIM2_CDTI0 0: PB0 Non-interference

TIM2_CDTI1 0: PB1 Non-interference

TIM2_CDTI2 0: PB2 Non-interference

TIM4_CC0 0: PF3 Non-interference

TIM4_CC1 0: PF4 Non-interference

TIM4_CC2 0: PF12 Non-interference

TIM4_CDTI0 0: PD0 Non-interference

TIM4_CDTI1 0: PD1 Non-interference

TIM4_CDTI2 0: PD3 Non-interference

TIM6_CC0 0: PG0 Non-interference

TIM6_CC1 0: PG1 Non-interference

TIM6_CC2 0: PG2 Non-interference

TIM6_CDTI0 0: PG3 Non-interference

TIM6_CDTI1 0: PG4 Non-interference

TIM6_CDTI2 0: PG5 Non-interference

EFM32GG11 Family Data Sheet
Pin Definitions

silabs.com | Building a more connected world. Preliminary Rev. 0.6  |  209



Table 10.2.   TQFP100 PCB Land Pattern Dimensions

Dimension Min Nom Max

C1 15.4

C2 15.4

E 0.50 BSC

X 0.30

Y 1.50

Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines.
3. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 µm

minimum, all the way around the pad.
4. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
5. The stencil thickness should be 0.125 mm (5 mils).
6. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.
7. A No-Clean, Type-3 solder paste is recommended.
8. The recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.

 

10.3  TQFP100 Package Marking

PPPPPPPPPP
TTTTTT
YYWW    

EFM32

Figure 10.3.  TQFP100 Package Marking

The package marking consists of:
• PPPPPPPPPP – The part number designation.
• TTTTTT – A trace or manufacturing code. The first letter is the device revision.
• YY – The last 2 digits of the assembly year.
• WW – The 2-digit workweek when the device was assembled.
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Table 11.1.   TQFP64 Package Dimensions

Dimension Min Typ Max

A — 1.15 1.20

A1 0.05 — 0.15

A2 0.95 1.00 1.05

b 0.17 0.22 0.27

b1 0.17 0.20 0.23

c 0.09 — 0.20

c1 0.09 — 0.16

D 12.00 BSC

D1 10.00 BSC

e 0.50 BSC

E 12.00 BSC

E1 10.00 BSC

L 0.45 0.60 0.75

L1 1.00 REF

R1 0.08 — —

R2 0.08 — 0.20

S 0.20 — —

θ 0 3.5 7

ϴ1 0 — 0.10

ϴ2 11 12 13

ϴ3 11 12 13

Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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