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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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Ordering Code
Flash
(kB)

RAM
(kB)

DC-DC
Con-
verter LCD GPIO Package Temp Range

EFM32TG11B320F128GQ48-A 128 32 No Yes 37 QFP48 -40 to +85°C

EFM32TG11B320F128IQ48-A 128 32 No Yes 37 QFP48 -40 to +125°C

EFM32TG11B340F64GQ48-A 64 32 No Yes 37 QFP48 -40 to +85°C

EFM32TG11B340F64IQ48-A 64 32 No Yes 37 QFP48 -40 to +125°C

EFM32TG11B120F128GM64-A 128 32 No No 56 QFN64 -40 to +85°C

EFM32TG11B120F128GQ64-A 128 32 No No 53 QFP64 -40 to +85°C

EFM32TG11B120F128IM64-A 128 32 No No 56 QFN64 -40 to +125°C

EFM32TG11B120F128IQ64-A 128 32 No No 53 QFP64 -40 to +125°C

EFM32TG11B140F64GM64-A 64 32 No No 56 QFN64 -40 to +85°C

EFM32TG11B140F64GQ64-A 64 32 No No 53 QFP64 -40 to +85°C

EFM32TG11B140F64IM64-A 64 32 No No 56 QFN64 -40 to +125°C

EFM32TG11B140F64IQ64-A 64 32 No No 53 QFP64 -40 to +125°C

EFM32TG11B120F128GQ48-A 128 32 No No 37 QFP48 -40 to +85°C

EFM32TG11B120F128IQ48-A 128 32 No No 37 QFP48 -40 to +125°C

EFM32TG11B140F64GQ48-A 64 32 No No 37 QFP48 -40 to +85°C

EFM32TG11B140F64IQ48-A 64 32 No No 37 QFP48 -40 to +125°C

EFM32TG11B120F128GM32-A 128 32 No No 24 QFN32 -40 to +85°C

EFM32TG11B120F128IM32-A 128 32 No No 24 QFN32 -40 to +125°C

EFM32TG11B140F64GM32-A 64 32 No No 24 QFN32 -40 to +85°C

EFM32TG11B140F64IM32-A 64 32 No No 24 QFN32 -40 to +125°C

EFM32TG11 Family Data Sheet
Ordering Information
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3.11  Memory Map

The EFM32TG11 memory map is shown in the figures below. RAM and flash sizes are for the largest memory configuration.

Figure 3.2.  EFM32TG11 Memory Map — Core Peripherals and Code Space

EFM32TG11 Family Data Sheet
System Overview
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Parameter Symbol Test Condition Min Typ Max Unit

Note:
1. The minimum voltage required in bypass mode is calculated using RBYP from the DCDC specification table. Requirements for

other loads can be calculated as VDVDD_min+ILOAD * RBYP_max.
2. VREGVDD must be tied to AVDD. Both VREGVDD and AVDD minimum voltages must be satisfied for the part to operate.
3. The system designer should consult the characteristic specs of the capacitor used on DECOUPLE to ensure its capacitance val-

ue stays within the specified bounds across temperature and DC bias.
4. VSCALE0 to VSCALE2 voltage change transitions occur at a rate of 10 mV / usec for approximately 20 usec. During this transi-

tion, peak currents will be dependent on the value of the DECOUPLE output capacitor, from 35 mA (with a 1 µF capacitor) to 70
mA (with a 2.7 µF capacitor).

5. When the CSEN peripheral is used with chopping enabled (CSEN_CTRL_CHOPEN = ENABLE), IOVDD must be equal to AVDD.
6. The maximum limit on TA may be lower due to device self-heating, which depends on the power dissipation of the specific appli-

cation. TA (max) = TJ (max) - (THETAJA x PowerDissipation). Refer to the Absolute Maximum Ratings table and the Thermal
Characteristics table for TJ and THETAJA.

 

4.1.3  Thermal Characteristics

Table 4.3.  Thermal Characteristics

Parameter Symbol Test Condition Min Typ Max Unit

Thermal resistance, QFN32
Package

THETAJA_QFN32 4-Layer PCB, Air velocity = 0 m/s — 25.7 — °C/W

4-Layer PCB, Air velocity = 1 m/s — 23.2 — °C/W

4-Layer PCB, Air velocity = 2 m/s — 21.3 — °C/W

Thermal resistance, TQFP48
Package

THE-
TAJA_TQFP48

4-Layer PCB, Air velocity = 0 m/s — 44.1 — °C/W

4-Layer PCB, Air velocity = 1 m/s — 43.5 — °C/W

4-Layer PCB, Air velocity = 2 m/s — 42.3 — °C/W

Thermal resistance, QFN64
Package

THETAJA_QFN64 4-Layer PCB, Air velocity = 0 m/s — 20.9 — °C/W

4-Layer PCB, Air velocity = 1 m/s — 18.2 — °C/W

4-Layer PCB, Air velocity = 2 m/s — 16.4 — °C/W

Thermal resistance, TQFP64
Package

THE-
TAJA_TQFP64

4-Layer PCB, Air velocity = 0 m/s — 37.3 — °C/W

4-Layer PCB, Air velocity = 1 m/s — 35.6 — °C/W

4-Layer PCB, Air velocity = 2 m/s — 33.8 — °C/W

Thermal resistance, QFN80
Package

THETAJA_QFN80 4-Layer PCB, Air velocity = 0 m/s — 20.9 — °C/W

4-Layer PCB, Air velocity = 1 m/s — 18.2 — °C/W

4-Layer PCB, Air velocity = 2 m/s — 16.4 — °C/W

Thermal resistance, TQFP80
Package

THE-
TAJA_TQFP80

4-Layer PCB, Air velocity = 0 m/s — 49.3 — °C/W

4-Layer PCB, Air velocity = 1 m/s — 44.5 — °C/W

4-Layer PCB, Air velocity = 2 m/s — 42.6 — °C/W

EFM32TG11 Family Data Sheet
Electrical Specifications
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4.1.5  Backup Supply Domain

Table 4.5.  Backup Supply Domain

Parameter Symbol Test Condition Min Typ Max Unit

Backup supply voltage range VBU_VIN TBD — 3.8 V

PWRRES resistor RPWRRES EMU_BUCTRL_PWRRES =
RES0

TBD 3900 TBD Ω

EMU_BUCTRL_PWRRES =
RES1

TBD 1800 TBD Ω

EMU_BUCTRL_PWRRES =
RES2

TBD 1330 TBD Ω

EMU_BUCTRL_PWRRES =
RES3

TBD 815 TBD Ω

Output impedance between
BU_VIN and BU_VOUT 2

RBU_VOUT EMU_BUCTRL_VOUTRES =
STRONG

TBD 110 TBD Ω

EMU_BUCTRL_VOUTRES =
MED

TBD 775 TBD Ω

EMU_BUCTRL_VOUTRES =
WEAK

TBD 6500 TBD Ω

Supply current IBU_VIN BU_VIN not powering backup do-
main

— 10 TBD nA

BU_VIN powering backup do-
main1

— 450 TBD nA

Note:
1. Additional current required by backup circuitry when backup is active. Includes supply current of backup switches and backup

regulator. Does not include supply current required for backed-up circuitry.
2. BU_VOUT and BU_STAT signals are not available in all package configurations. Check the device pinout for availability.
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4.1.9.4  High-Frequency RC Oscillator (HFRCO)

Table 4.14.  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

Current consumption on all
supplies

IHFRCO fHFRCO = 48 MHz — 258 TBD µA

fHFRCO = 38 MHz — 218 TBD µA

fHFRCO = 32 MHz — 182 TBD µA

fHFRCO = 26 MHz — 156 TBD µA

fHFRCO = 19 MHz — 130 TBD µA

fHFRCO = 16 MHz — 112 TBD µA

fHFRCO = 13 MHz — 101 TBD µA

fHFRCO = 7 MHz — 80 TBD µA

fHFRCO = 4 MHz — 29 TBD µA

fHFRCO = 2 MHz — 26 TBD µA

fHFRCO = 1 MHz — 24 TBD µA

fHFRCO = 40 MHz, DPLL enabled — 393 TBD µA

fHFRCO = 32 MHz, DPLL enabled — 313 TBD µA

fHFRCO = 16 MHz, DPLL enabled — 180 TBD µA

fHFRCO = 4 MHz, DPLL enabled — 46 TBD µA

fHFRCO = 1 MHz, DPLL enabled — 33 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

EFM32TG11 Family Data Sheet
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silabs.com | Building a more connected world. Preliminary Rev. 0.5  |  38



4.1.11  General-Purpose I/O (GPIO)

Table 4.18.  General-Purpose I/O (GPIO)

Parameter Symbol Test Condition Min Typ Max Unit

Input low voltage VIL GPIO pins — — IOVDD*0.3 V

Input high voltage VIH GPIO pins IOVDD*0.7 — — V

Output high voltage relative
to IOVDD

VOH Sourcing 3 mA, IOVDD ≥ 3 V,

DRIVESTRENGTH1 = WEAK

IOVDD*0.8 — — V

Sourcing 1.2 mA, IOVDD ≥ 1.62
V,

DRIVESTRENGTH1 = WEAK

IOVDD*0.6 — — V

Sourcing 20 mA, IOVDD ≥ 3 V,

DRIVESTRENGTH1 = STRONG

IOVDD*0.8 — — V

Sourcing 8 mA, IOVDD ≥ 1.62 V,

DRIVESTRENGTH1 = STRONG

IOVDD*0.6 — — V

Output low voltage relative to
IOVDD

VOL Sinking 3 mA, IOVDD ≥ 3 V,

DRIVESTRENGTH1 = WEAK

— — IOVDD*0.2 V

Sinking 1.2 mA, IOVDD ≥ 1.62 V,

DRIVESTRENGTH1 = WEAK

— — IOVDD*0.4 V

Sinking 20 mA, IOVDD ≥ 3 V,

DRIVESTRENGTH1 = STRONG

— — IOVDD*0.2 V

Sinking 8 mA, IOVDD ≥ 1.62 V,

DRIVESTRENGTH1 = STRONG

— — IOVDD*0.4 V

Input leakage current IIOLEAK All GPIO except LFXO pins, GPIO
≤ IOVDD, T ≤ 85 °C

— 0.1 TBD nA

LFXO Pins, GPIO ≤ IOVDD, T ≤
85 °C

— 0.1 TBD nA

All GPIO except LFXO pins, GPIO
≤ IOVDD, T > 85 °C

— — TBD nA

LFXO Pins, GPIO ≤ IOVDD, T >
85 °C

— — TBD nA

Input leakage current on
5VTOL pads above IOVDD

I5VTOLLEAK IOVDD < GPIO ≤ IOVDD + 2 V — 3.3 TBD µA

I/O pin pull-up/pull-down re-
sistor

RPUD TBD 40 TBD kΩ

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

tIOGLITCH TBD 25 TBD ns

EFM32TG11 Family Data Sheet
Electrical Specifications
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4.1.12  Voltage Monitor (VMON)

Table 4.19.  Voltage Monitor (VMON)

Parameter Symbol Test Condition Min Typ Max Unit

Supply current (including
I_SENSE)

IVMON In EM0 or EM1, 1 supply moni-
tored, T ≤ 85 °C

— 6.3 TBD µA

In EM0 or EM1, 4 supplies moni-
tored, T ≤ 85 °C

— 12.5 TBD µA

In EM2, EM3 or EM4, 1 supply
monitored and above threshold

— 62 — nA

In EM2, EM3 or EM4, 1 supply
monitored and below threshold

— 62 — nA

In EM2, EM3 or EM4, 4 supplies
monitored and all above threshold

— 99 — nA

In EM2, EM3 or EM4, 4 supplies
monitored and all below threshold

— 99 — nA

Loading of monitored supply ISENSE In EM0 or EM1 — 2 — µA

In EM2, EM3 or EM4 — 2 — nA

Threshold range VVMON_RANGE 1.62 — 3.4 V

Threshold step size NVMON_STESP Coarse — 200 — mV

Fine — 20 — mV

Response time tVMON_RES Supply drops at 1V/µs rate — 460 — ns

Hysteresis VVMON_HYST — 26 — mV

EFM32TG11 Family Data Sheet
Electrical Specifications
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4.1.19  Pulse Counter (PCNT)

Table 4.26.  Pulse Counter (PCNT)

Parameter Symbol Test Condition Min Typ Max Unit

Input frequency FIN Asynchronous Single and Quad-
rature Modes

— — 20 MHz

Sampled Modes with Debounce
filter set to 0.

— — 8 kHz

4.1.20  Analog Port (APORT)

Table 4.27.  Analog Port (APORT)

Parameter Symbol Test Condition Min Typ Max Unit

Supply current2 1 IAPORT Operation in EM0/EM1 — 7 — µA

Operation in EM2/EM3 — 915 — nA

Note:
1. Specified current is for continuous APORT operation. In applications where the APORT is not requested continuously (e.g. peri-

odic ACMP requests from LESENSE in EM2), the average current requirements can be estimated by mutiplying the duty cycle of
the requests by the specified continuous current number.

2. Supply current increase that occurs when an analog peripheral requests access to APORT. This current is not included in repor-
ted module currents. Additional peripherals requesting access to APORT do not incur further current.
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4.1.21.3  I2C Fast-mode Plus (Fm+)1

Table 4.30.  I2C Fast-mode Plus (Fm+)1

Parameter Symbol Test Condition Min Typ Max Unit

SCL clock frequency2 fSCL 0 — 1000 kHz

SCL clock low time tLOW 0.5 — — µs

SCL clock high time tHIGH 0.26 — — µs

SDA set-up time tSU_DAT 50 — — ns

SDA hold time tHD_DAT 100 — — ns

Repeated START condition
set-up time

tSU_STA 0.26 — — µs

(Repeated) START condition
hold time

tHD_STA 0.26 — — µs

STOP condition set-up time tSU_STO 0.26 — — µs

Bus free time between a
STOP and START condition

tBUF 0.5 — — µs

Note:
1. For CLHR set to 0 or 1 in the I2Cn_CTRL register.
2. For the minimum HFPERCLK frequency required in Fast-mode Plus, refer to the I2C chapter in the reference manual.
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4.2.2  DC-DC Converter

Default test conditions: CCM mode, LDCDC = 4.7 μH, CDCDC = 4.7 μF, VDCDC_I = 3.3 V, VDCDC_O = 1.8 V, FDCDC_LN = 7 MHz

Figure 4.8.  DC-DC Converter Typical Performance Characteristics

EFM32TG11 Family Data Sheet
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Pin Name Pin(s) Description Pin Name Pin(s) Description

PB4 10 GPIO PB5 11 GPIO

PB6 12 GPIO PC4 13 GPIO

PC5 14 GPIO PB7 15 GPIO

PB8 16 GPIO PA8 17 GPIO

PA12 18 GPIO PA13 19 GPIO (5V)

PA14 20 GPIO RESETn 21

Reset input, active low. To apply an ex-
ternal reset source to this pin, it is re-
quired to only drive this pin low during
reset, and let the internal pull-up ensure
that reset is released.

PB11 22 GPIO PB12 23 GPIO

AVDD 24
28 Analog power supply. PB13 25 GPIO

PB14 26 GPIO PD0 29 GPIO (5V)

PD1 30 GPIO PD3 31 GPIO

PD4 32 GPIO PD5 33 GPIO

PD6 34 GPIO PD7 35 GPIO

PD8 36 GPIO PC7 37 GPIO

VREGSW 39 DCDC regulator switching node VREGVDD 40 Voltage regulator VDD input

DVDD 41 Digital power supply. DECOUPLE 42
Decouple output for on-chip voltage
regulator. An external decoupling ca-
pacitor is required at this pin.

PE4 43 GPIO PE5 44 GPIO

PE6 45 GPIO PE7 46 GPIO

PC12 47 GPIO (5V) PC13 48 GPIO (5V)

PF0 49 GPIO (5V) PF1 50 GPIO (5V)

PF2 51 GPIO PF3 52 GPIO

PF4 53 GPIO PF5 54 GPIO

PE8 56 GPIO PE9 57 GPIO

PE10 58 GPIO PE11 59 GPIO

PE12 60 GPIO PE13 61 GPIO

PE14 62 GPIO PE15 63 GPIO

PA15 64 GPIO

Note:
1. GPIO with 5V tolerance are indicated by (5V).
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5.7  EFM32TG11B3xx in QFN64 Device Pinout

Figure 5.7.  EFM32TG11B3xx in QFN64 Device Pinout

The following table provides package pin connections and general descriptions of pin functionality. For detailed information on the sup-
ported features for each GPIO pin, see 5.14 GPIO Functionality Table or 5.15 Alternate Functionality Overview.

Table 5.7.  EFM32TG11B3xx in QFN64 Device Pinout

Pin Name Pin(s) Description Pin Name Pin(s) Description

VREGVSS 0 Voltage regulator VSS PA0 1 GPIO

PA1 2 GPIO PA2 3 GPIO

PA3 4 GPIO PA4 5 GPIO

PA5 6 GPIO PA6 7 GPIO

IOVDD0
8
26
55

Digital IO power supply 0. PB3 9 GPIO

PB4 10 GPIO PB5 11 GPIO

EFM32TG11 Family Data Sheet
Pin Definitions
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5.12  EFM32TG11B5xx in QFN32 Device Pinout

Figure 5.12.  EFM32TG11B5xx in QFN32 Device Pinout

The following table provides package pin connections and general descriptions of pin functionality. For detailed information on the sup-
ported features for each GPIO pin, see 5.14 GPIO Functionality Table or 5.15 Alternate Functionality Overview.

Table 5.12.  EFM32TG11B5xx in QFN32 Device Pinout

Pin Name Pin(s) Description Pin Name Pin(s) Description

VREGVSS 0
19 Voltage regulator VSS PA0 1 GPIO

PA1 2 GPIO PA2 3 GPIO

IOVDD0
4
14
30

Digital IO power supply 0. PC0 5 GPIO (5V)

PB7 6 GPIO PB8 7 GPIO
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Alternate LOCATION

Functionality 0 - 3 4 - 7 Description

US2_CLK

0: PC4
1: PB5
2: PA9
3: PA15

5: PF2 USART2 clock input / output.

US2_CS

0: PC5
1: PB6
2: PA10
3: PB11

5: PF5 USART2 chip select input / output.

US2_CTS

0: PC1
1: PB12

4: PC12
5: PD6 USART2 Clear To Send hardware flow control input.

US2_RTS

0: PC0

2: PA12
3: PC14

4: PC13
5: PD8 USART2 Request To Send hardware flow control output.

US2_RX

0: PC3
1: PB4
2: PA8
3: PA14

5: PF1 USART2 Asynchronous Receive.

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

US2_TX

0: PC2
1: PB3

3: PA13

5: PF0
USART2 Asynchronous Transmit. Also used as receive input in half duplex communica-
tion.

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

US3_CLK

0: PA2
1: PD7
2: PD4 USART3 clock input / output.

US3_CS

0: PA3
1: PE4
2: PC14
3: PC0

USART3 chip select input / output.

US3_CTS

0: PA4
1: PE5
2: PD6 USART3 Clear To Send hardware flow control input.

US3_RTS

0: PA5
1: PC1
2: PA14
3: PC15

USART3 Request To Send hardware flow control output.

US3_RX

0: PA1
1: PE7
2: PB7

USART3 Asynchronous Receive.

USART3 Synchronous mode Master Input / Slave Output (MISO).

US3_TX

0: PA0
1: PE6
2: PB3

USART3 Asynchronous Transmit. Also used as receive input in half duplex communica-
tion.

USART3 Synchronous mode Master Output / Slave Input (MOSI).

VDAC0_EXT

0: PD6

Digital to analog converter VDAC0 external reference input pin.
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Alternate LOCATION

Functionality 0 - 3 4 - 7 Description

WTIM1_CC3

0: PD1
1: PD5
2: PC6

4: PE6

Wide timer 1 Capture Compare input / output channel 3.
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7.3  QFN80 Package Marking

PPPPPPPPPP
TTTTTT
YYWW    

EFM32

Figure 7.3.  QFN80 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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10.  TQFP48 Package Specifications

10.1  TQFP48 Package Dimensions

 

 

Figure 10.1.   TQFP48 Package Drawing
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Table 11.1.   QFN32 Package Dimensions

Dimension Min Typ Max

A 0.70 0.75 0.80

A1 0.00 — 0.05

A3 0.203 REF

b 0.20 0.25 0.30

D 5.0 BSC

D2/E2 3.60 3.70 3.80

E 5.0 BSC

e 0.50 BSC

L 0.35 0.40 0.45

aaa 0.10

bbb 0.10

ccc 0.10

ddd 0.05

eee 0.08

Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This drawing conforms to the JEDEC Solid State Outline MO-220, Variation VKKD-4.
4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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12.  Revision History

Revision 0.5

February, 2018

• 4.1 Electrical Characteristics updated with latest characterization data and production test limits.
• Added 4.1.3 Thermal Characteristics.
• Added 4.2 Typical Performance Curves section.
• Corrected OPA / VDAC output connections in Figure 5.14 APORT Connection Diagram on page 119.

Revision 0.1

May 1st, 2017

Initial release.
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