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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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Core Size 32-Bit Single-Core

Speed 72MHz

Connectivity CANbus, EBI/EMI, Ethernet, I²C, IrDA, LINbus, MMC/SD/SDIO, QSPI, SmartCard, SPI, UART/USART, USB

Peripherals Brown-out Detect/Reset, DMA, LCD, POR, PWM, WDT

Number of I/O 95

Program Memory Size 1MB (1M x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 512K x 8

Voltage - Supply (Vcc/Vdd) 1.8V ~ 3.8V

Data Converters A/D 16x12b SAR; D/A 2x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 120-VFBGA

Supplier Device Package 120-BGA (7x7)
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GPIO Package Temp Range

EFM32GG11B520F2048GQ64-A 2048 512 Yes No No No No Yes 50 QFP64 -40 to +85°C

EFM32GG11B510F2048GQ64-A 2048 384 Yes No No No No Yes 50 QFP64 -40 to +85°C

EFM32GG11B520F2048GM64-A 2048 512 Yes No No No No Yes 53 QFN64 -40 to +85°C

EFM32GG11B510F2048GM64-A 2048 384 Yes No No No No Yes 53 QFN64 -40 to +85°C

EFM32GG11B520F2048IQ64-A 2048 512 Yes No No No No Yes 50 QFP64 -40 to +125°C

EFM32GG11B510F2048IQ64-A 2048 384 Yes No No No No Yes 50 QFP64 -40 to +125°C

EFM32GG11B520F2048IM64-A 2048 512 Yes No No No No Yes 53 QFN64 -40 to +125°C

EFM32GG11B510F2048IM64-A 2048 384 Yes No No No No Yes 53 QFN64 -40 to +125°C

EFM32GG11B420F2048GL120-A 2048 512 No Yes Yes Yes Yes Yes 93 BGA120 -40 to +85°C

EFM32GG11B420F2048IL120-A 2048 512 No Yes Yes Yes Yes Yes 93 BGA120 -40 to +125°C

EFM32GG11B420F2048GL112-A 2048 512 No Yes Yes Yes Yes Yes 87 BGA112 -40 to +85°C

EFM32GG11B420F2048IL112-A 2048 512 No Yes Yes Yes Yes Yes 87 BGA112 -40 to +125°C

EFM32GG11B420F2048GQ100-A 2048 512 No Yes Yes Yes Yes Yes 83 QFP100 -40 to +85°C

EFM32GG11B420F2048IQ100-A 2048 512 No Yes Yes Yes Yes Yes 83 QFP100 -40 to +125°C

EFM32GG11B420F2048GQ64-A 2048 512 No Yes Yes Yes Yes Yes 50 QFP64 -40 to +85°C

EFM32GG11B420F2048GM64-A 2048 512 No Yes Yes Yes Yes Yes 53 QFN64 -40 to +85°C

EFM32GG11B420F2048IQ64-A 2048 512 No Yes Yes Yes Yes Yes 50 QFP64 -40 to +125°C

EFM32GG11B420F2048IM64-A 2048 512 No Yes Yes Yes Yes Yes 53 QFN64 -40 to +125°C

EFM32GG11B320F2048GL112-A 2048 512 No No No No No Yes 90 BGA112 -40 to +85°C

EFM32GG11B310F2048GL112-A 2048 384 No No No No No Yes 90 BGA112 -40 to +85°C

EFM32GG11B320F2048GQ100-A 2048 512 No No No No No Yes 86 QFP100 -40 to +85°C

EFM32GG11B310F2048GQ100-A 2048 384 No No No No No Yes 86 QFP100 -40 to +85°C

EFM32GG11B120F2048GQ64-A 2048 512 No No No No No No 53 QFP64 -40 to +85°C

EFM32GG11B110F2048GQ64-A 2048 384 No No No No No No 53 QFP64 -40 to +85°C

EFM32GG11B120F2048GM64-A 2048 512 No No No No No No 56 QFN64 -40 to +85°C

EFM32GG11B110F2048GM64-A 2048 384 No No No No No No 56 QFN64 -40 to +85°C

EFM32GG11B120F2048IQ64-A 2048 512 No No No No No No 53 QFP64 -40 to +125°C

EFM32GG11B110F2048IQ64-A 2048 384 No No No No No No 53 QFP64 -40 to +125°C

EFM32GG11B120F2048IM64-A 2048 512 No No No No No No 56 QFN64 -40 to +125°C

EFM32GG11B110F2048IM64-A 2048 384 No No No No No No 56 QFN64 -40 to +125°C
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4.1.8  Wake Up Times

Table 4.10.  Wake Up Times

Parameter Symbol Test Condition Min Typ Max Unit

Wake up time from EM1 tEM1_WU — 3 — AHB
Clocks

Wake up from EM2 tEM2_WU Code execution from flash — 11.8 — µs

Code execution from RAM — 4.1 — µs

Wake up from EM3 tEM3_WU Code execution from flash — 11.8 — µs

Code execution from RAM — 4.1 — µs

Wake up from EM4H1 tEM4H_WU Executing from flash — 94 — µs

Wake up from EM4S1 tEM4S_WU Executing from flash — 294 — µs

Time from release of reset
source to first instruction ex-
ecution

tRESET Soft Pin Reset released — 55 — µs

Any other reset released — 359 — µs

Power mode scaling time tSCALE VSCALE0 to VSCALE2, HFCLK =
19 MHz4 2

— 31.8 — µs

VSCALE2 to VSCALE0, HFCLK =
19 MHz3

— 4.3 — µs

Note:
1. Time from wake up request until first instruction is executed. Wakeup results in device reset.
2. VSCALE0 to VSCALE2 voltage change transitions occur at a rate of 10 mV/µs for approximately 20 µs. During this transition,

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).

3. Scaling down from VSCALE2 to VSCALE0 requires approximately 2.8 µs + 29 HFCLKs.
4. Scaling up from VSCALE0 to VSCALE2 requires approximately 30.3 µs + 28 HFCLKs.
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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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4.1.21  Pulse Counter (PCNT)

Table 4.29.  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

4.1.22  Analog Port (APORT)

Table 4.30.  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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4.1.23.2  I2C Fast-mode (Fm)1

Table 4.32.  I2C Fast-mode (Fm)1

Parameter Symbol Test Condition Min Typ Max Unit

SCL clock frequency2 fSCL 0 — 400 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 time3 tHD_DAT 100 — 900 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 START condition

tBUF 1.3 — — µs

Note:
1. For CLHR set to 1 in the I2Cn_CTRL register.
2. For the minimum HFPERCLK frequency required in Fast-mode, refer to the I2C chapter in the reference manual.
3. The maximum SDA hold time (tHD,DAT) needs to be met only when the device does not stretch the low time of SCL (tLOW).
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Not Valid Valid Not Valid

SD_CLK

CMD,
DAT[0:7]

Input Timing

Not Valid Valid Not Valid

SD_CLK

CMD,
DAT[0:7]

Output Timing

tWL tWH

tISU tIH

tODLY (max) tOH (min)

Figure 4.17.  SDIO MMC SDR Mode Timing
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Pin Name Pin(s) Description Pin Name Pin(s) Description

VBUS A13 USB VBUS signal and auxiliary input to
5 V regulator. PF11 A14 GPIO (5V)

PF10 A15 GPIO (5V) PF0 A16 GPIO (5V)

PA0 B1 GPIO PD11 B2 GPIO

PD10 B3 GPIO PD9 B4 GPIO

PF9 B5 GPIO PF8 B6 GPIO

PF7 B7 GPIO PF6 B8 GPIO

PI11 B9 GPIO (5V) PI8 B10 GPIO (5V)

PF5 B11 GPIO PF13 B12 GPIO (5V)

PF3 B13 GPIO PF2 B14 GPIO

PF1 B15 GPIO (5V) VREGO B16
Decoupling for 5 V regulator and regu-
lator output. Power for USB PHY in
USB-enabled OPNs

PA1 C1 GPIO PD12 C2 GPIO

PD14 C3 GPIO (5V) PD13 C4 GPIO (5V)

PI15 C5 GPIO (5V) PI14 C6 GPIO (5V)

PI13 C7 GPIO (5V) PI12 C8 GPIO (5V)

PI10 C9 GPIO (5V) PI7 C10 GPIO (5V)

PF15 C11 GPIO (5V) PF12 C12 GPIO

PF4 C13 GPIO PC15 C14 GPIO (5V)

PC14 C15 GPIO (5V) VREGI C16 Input to 5 V regulator.

PA2 D1 GPIO PG0 D2 GPIO (5V)

PD15 D3 GPIO (5V) PC13 D14 GPIO (5V)

PC12 D15 GPIO (5V) PC11 D16 GPIO (5V)

PA3 E1 GPIO PG2 E2 GPIO (5V)

PG1 E3 GPIO (5V) PC10 E14 GPIO (5V)

PC9 E15 GPIO (5V) PC8 E16 GPIO (5V)

PA4 F1 GPIO PG4 F2 GPIO (5V)

PG3 F3 GPIO (5V) IOVDD2 F6
G6 Digital IO power supply 2.
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Pin Name Pin(s) Description Pin Name Pin(s) Description

PA15 B1 GPIO PE14 B2 GPIO

PE12 B3 GPIO PE8 B4 GPIO

PD11 B5 GPIO PD9 B6 GPIO

PF8 B7 GPIO PF6 B8 GPIO

PF14 B9 GPIO (5V) PF12 B10 GPIO

PF2 B11 GPIO PF0 B12 GPIO (5V)

PC14 B13 GPIO (5V) VREGO B14
Decoupling for 5 V regulator and regu-
lator output. Power for USB PHY in
USB-enabled OPNs

PA1 C1 GPIO PA0 C2 GPIO

PD13 C3 GPIO (5V) PE10 C4 GPIO

PI8 C5 GPIO (5V) PI7 C6 GPIO (5V)

PI6 C7 GPIO (5V) PF5 C8 GPIO

PF15 C9 GPIO (5V) PF4 C10 GPIO

PF3 C11 GPIO PC13 C12 GPIO (5V)

PC12 C13 GPIO (5V) VREGI C14 Input to 5 V regulator.

PA3 D1 GPIO PA2 D2 GPIO

PD14 D3 GPIO (5V) PC11 D12 GPIO (5V)

PC10 D13 GPIO (5V) PC9 D14 GPIO (5V)

PA5 E1 GPIO PA4 E2 GPIO

PD15 E3 GPIO (5V) IOVDD1 E6 Digital IO power supply 1.

VSS

E7
E8
G5
G7
G8
G10
H5
H7
H8

H10
K7
K8

Ground IOVDD0

E9
F10
J5

J10
K6
K9

Digital IO power supply 0.

PC8 E12 GPIO (5V) PI5 E13 GPIO (5V)

PI4 E14 GPIO (5V) PG0 F1 GPIO (5V)

PA6 F2 GPIO PG1 F3 GPIO (5V)

IOVDD2 F5 Digital IO power supply 2. PI3 F12 GPIO (5V)

PI2 F13 GPIO (5V) PI1 F14 GPIO (5V)

PG3 G1 GPIO (5V) PG4 G2 GPIO (5V)

PG2 G3 GPIO (5V) PE7 G12 GPIO

PI0 G13 GPIO (5V) DECOUPLE G14
Decouple output for on-chip voltage
regulator. An external decoupling ca-
pacitor is required at this pin.
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Pin Name Pin(s) Description Pin Name Pin(s) Description

PF11 A13 GPIO (5V) PA15 B1 GPIO

PE13 B2 GPIO PE11 B3 GPIO

PE8 B4 GPIO PD12 B5 GPIO

PD10 B6 GPIO PF8 B7 GPIO

PF6 B8 GPIO PF13 B9 GPIO (5V)

PF4 B10 GPIO PF3 B11 GPIO

VBUS B12 USB VBUS signal and auxiliary input to
5 V regulator. PF10 B13 GPIO (5V)

PA1 C1 GPIO PA0 C2 GPIO

PE10 C3 GPIO PD13 C4 GPIO (5V)

VSS

C5
C8
H3
J3

K11
L12
L15

Ground IOVDD1 C6 Digital IO power supply 1.

PF9 C7 GPIO IOVDD0

C9
J11
K3
L11
L16

Digital IO power supply 0.

PF2 C10 GPIO PF1 C11 GPIO (5V)

PC14 C12 GPIO (5V) PC15 C13 GPIO (5V)

PA3 D1 GPIO PA2 D2 GPIO

PB15 D3 GPIO (5V) PF0 D11 GPIO (5V)

PC12 D12 GPIO (5V) PC13 D13 GPIO (5V)

PA6 E1 GPIO PA5 E2 GPIO

PA4 E3 GPIO PC9 E11 GPIO (5V)

PC10 E12 GPIO (5V) PC11 E13 GPIO (5V)

PB0 F1 GPIO PB1 F2 GPIO

PB2 F3 GPIO PE6 F11 GPIO

PE7 F12 GPIO PC8 F13 GPIO (5V)

PB3 G1 GPIO PB4 G2 GPIO

IOVDD2 G3 Digital IO power supply 2. PE3 G11 GPIO

PE4 G12 GPIO PE5 G13 GPIO

PB5 H1 GPIO PB6 H2 GPIO

DVDD H11 Digital power supply. PE2 H12 GPIO

DECOUPLE H13
Decouple output for on-chip voltage
regulator. An external decoupling ca-
pacitor is required at this pin.

PD14 J1 GPIO (5V)

PD15 J2 GPIO (5V) PE1 J12 GPIO (5V)
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Pin Name Pin(s) Description Pin Name Pin(s) Description

PE8 B4 GPIO PD11 B5 GPIO

PF8 B6 GPIO PF6 B7 GPIO

VBUS B8 USB VBUS signal and auxiliary input to
5 V regulator. PE5 B9 GPIO

VREGI B10 Input to 5 V regulator. VREGO B11
Decoupling for 5 V regulator and regu-
lator output. Power for USB PHY in
USB-enabled OPNs

PA1 C1 GPIO PA0 C2 GPIO

PE10 C3 GPIO PD13 C4 GPIO (5V)

PD12 C5 GPIO PF9 C6 GPIO

VSS

C7
D4
F9
G3
G9
H6
K4
K7
K10
L7

Ground PF2 C8 GPIO

PE6 C9 GPIO PC10 C10 GPIO (5V)

PC11 C11 GPIO (5V) PA3 D1 GPIO

PA2 D2 GPIO PB15 D3 GPIO (5V)

IOVDD1 D5 Digital IO power supply 1. PD9 D6 GPIO

IOVDD0

D7
G8
H7
L4

Digital IO power supply 0. PF1 D8 GPIO (5V)

PE7 D9 GPIO PC8 D10 GPIO (5V)

PC9 D11 GPIO (5V) PA6 E1 GPIO

PA5 E2 GPIO PA4 E3 GPIO

PB0 E4 GPIO PF0 E8 GPIO (5V)

PE0 E9 GPIO (5V) PE1 E10 GPIO (5V)

PE3 E11 GPIO PB1 F1 GPIO

PB2 F2 GPIO PB3 F3 GPIO

PB4 F4 GPIO DVDD F8 Digital power supply.

PE2 F10 GPIO DECOUPLE F11
Decouple output for on-chip voltage
regulator. An external decoupling ca-
pacitor is required at this pin.

PB5 G1 GPIO PB6 G2 GPIO

IOVDD2 G4 Digital IO power supply 2. PC6 G10 GPIO

PC7 G11 GPIO PC0 H1 GPIO (5V)

PC2 H2 GPIO (5V) PD14 H3 GPIO (5V)

PA7 H4 GPIO PA8 H5 GPIO
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5.9  EFM32GG11B5xx in QFP100 Device Pinout

Figure 5.9.  EFM32GG11B5xx in QFP100 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 5.20 GPIO Functionality Table or 5.21 Alternate Functionality Overview.

Table 5.9.  EFM32GG11B5xx in QFP100 Device Pinout

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

PA0 1 GPIO PA1 2 GPIO

PA2 3 GPIO PA3 4 GPIO

PA4 5 GPIO PA5 6 GPIO

PA6 7 GPIO IOVDD0

8
17
31
44
82

Digital IO power supply 0.

PB0 9 GPIO PB1 10 GPIO
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5.19  EFM32GG11B1xx in QFN64 Device Pinout

Figure 5.19.  EFM32GG11B1xx 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 5.20 GPIO Functionality Table or 5.21 Alternate Functionality Overview.

Table 5.19.  EFM32GG11B1xx in QFN64 Device Pinout

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

VSS 0 Ground 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. PC0 9 GPIO (5V)

PC1 10 GPIO (5V) PC2 11 GPIO (5V)
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GPIO Name Pin Alternate Functionality / Description

Analog EBI Timers Communication Other

PB0 BUSBY BUSAX
LCD_SEG32

EBI_AD00 #1
EBI_CS0 #3
EBI_A16 #0

TIM2_CDTI0 #0
TIM1_CC0 #2
TIM3_CC2 #7

WTIM0_CC0 #5
PCNT0_S0IN #5
PCNT1_S1IN #2

LEU1_TX #3 PRS_CH4 #1
ACMP0_O #5

PE0 BUSDY BUSCX EBI_A00 #2 EBI_A07
#0

TIM3_CC0 #1
WTIM1_CC1 #3
PCNT0_S0IN #1

CAN0_RX #6 U0_TX
#1 I2C1_SDA #2

PRS_CH22 #1
ACMP2_O #1

PC7 BUSACMP0Y BU-
SACMP0X OPA3_N

EBI_A06 #0 EBI_A13
#1 EBI_A21 #3 WTIM1_CC0 #3

US0_CTS #2
US1_RTS #3
LEU1_RX #0
I2C0_SCL #2

LES_CH7
PRS_CH15 #1
ETM_TD0 #2

PB1 BUSAY BUSBX
LCD_SEG33

EBI_AD01 #1
EBI_CS1 #3
EBI_A17 #0

TIM2_CDTI1 #0
TIM1_CC1 #2

WTIM0_CC1 #5 LE-
TIM1_OUT1 #5

PCNT0_S1IN #5

ETH_MIICRS #0
US5_RX #2

LEU1_RX #3
PRS_CH5 #1

PB2 BUSBY BUSAX
LCD_SEG34

EBI_AD02 #1
EBI_CS2 #3
EBI_A18 #0

TIM2_CDTI2 #0
TIM1_CC2 #2

WTIM0_CC2 #5 LE-
TIM1_OUT0 #5

ETH_MIICOL #0
US1_CS #6

PRS_CH18 #0
ACMP0_O #6

PB3
BUSAY BUSBX
LCD_SEG20 /
LCD_COM4

EBI_AD03 #1
EBI_CS3 #3
EBI_A19 #0

TIM1_CC3 #2
WTIM0_CC0 #6
PCNT1_S0IN #1

ETH_MIICRS #2
ETH_MDIO #0
SDIO_DAT6 #1

US2_TX #1 US3_TX
#2 QSPI0_DQ4 #1

PRS_CH19 #0
ACMP0_O #7

PC6 BUSACMP0Y BU-
SACMP0X OPA3_P EBI_A05 #0 WTIM1_CC3 #2

US0_RTS #2
US1_CTS #3
LEU1_TX #0
I2C0_SDA #2

LES_CH6
PRS_CH14 #1
ETM_TCLK #2

PB4
BUSBY BUSAX
LCD_SEG21 /
LCD_COM5

EBI_AD04 #1
EBI_ARDY #3
EBI_A20 #0

WTIM0_CC1 #6
PCNT1_S1IN #1

ETH_MIICOL #2
ETH_MDC #0

SDIO_DAT7 #1
US2_RX #1

QSPI0_DQ5 #1
LEU1_TX #4

PRS_CH20 #0

PB5
BUSAY BUSBX
LCD_SEG22 /
LCD_COM6

EBI_AD05 #1
EBI_ALE #3 EBI_A21

#0

WTIM0_CC2 #6 LE-
TIM1_OUT0 #4

PCNT0_S0IN #6

ETH_TSUEXTCLK
#0 US0_RTS #4

US2_CLK #1
QSPI0_DQ6 #1
LEU1_RX #4

PRS_CH21 #0

PB6
BUSBY BUSAX
LCD_SEG23 /
LCD_COM7

EBI_AD06 #1
EBI_WEn #3
EBI_A22 #0

TIM0_CC0 #3
TIM2_CC0 #4

WTIM3_CC0 #6 LE-
TIM1_OUT1 #4

PCNT0_S1IN #6

ETH_TSUTMRTOG
#0 US0_CTS #4

US2_CS #1
QSPI0_DQ7 #1

PRS_CH12 #1

PD5 BUSADC0Y BU-
SADC0X OPA2_OUT

EBI_A09 #1 EBI_A18
#3

TIM6_CC1 #7
WTIM0_CDTI1 #4
WTIM1_CC3 #1
WTIM2_CC2 #5

US1_RTS #1
U0_CTS #5

LEU0_RX #0
I2C1_SCL #3

PRS_CH11 #2
ETM_TD3 #0
ETM_TD3 #2
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Alternate LOCATION

Functionality 0 - 3 4 - 7 Description

TIM4_CDTI2

0: PD3

Timer 4 Complimentary Dead Time Insertion channel 2.

TIM5_CC0

0: PE4
1: PE7
2: PH13
3: PI0

4: PC8
5: PC11
6: PC14
7: PF12

Timer 5 Capture Compare input / output channel 0.

TIM5_CC1

0: PE5
1: PH11
2: PH14
3: PI1

4: PC9
5: PC12
6: PF10
7: PF13

Timer 5 Capture Compare input / output channel 1.

TIM5_CC2

0: PE6
1: PH12
2: PH15
3: PI2

4: PC10
5: PC13
6: PF11
7: PF14

Timer 5 Capture Compare input / output channel 2.

TIM6_CC0

0: PG0
1: PG6
2: PG12
3: PH2

4: PH8
5: PB13
6: PD1
7: PD4

Timer 6 Capture Compare input / output channel 0.

TIM6_CC1

0: PG1
1: PG7
2: PG13
3: PH3

4: PH9
5: PB14
6: PD2
7: PD5

Timer 6 Capture Compare input / output channel 1.

TIM6_CC2

0: PG2
1: PG8
2: PG14
3: PH4

4: PH10
5: PD0
6: PD3
7: PD6

Timer 6 Capture Compare input / output channel 2.

TIM6_CDTI0

0: PG3
1: PG9
2: PE4
3: PH5

Timer 6 Complimentary Dead Time Insertion channel 0.

TIM6_CDTI1

0: PG4
1: PG10
2: PE5
3: PH6

Timer 6 Complimentary Dead Time Insertion channel 1.

TIM6_CDTI2

0: PG5
1: PG11
2: PE6
3: PH7

Timer 6 Complimentary Dead Time Insertion channel 2.

U0_CTS

0: PF8
1: PE2
2: PA5
3: PC13

4: PB7
5: PD5 UART0 Clear To Send hardware flow control input.

U0_RTS

0: PF9
1: PE3
2: PA6
3: PC12

4: PB8
5: PD6 UART0 Request To Send hardware flow control output.

U0_RX

0: PF7
1: PE1
2: PA4
3: PC15

4: PC5
5: PF2
6: PE4 UART0 Receive input.
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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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8.  BGA120 Package Specifications

8.1  BGA120 Package Dimensions

Figure 8.1.   BGA120 Package Drawing
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Table 12.1.   QFN64 Package Dimensions

Dimension Min Typ Max

A 0.70 0.75 0.80

A1 0.00 — 0.05

b 0.20 0.25 0.30

A3 0.203 REF

D 9.00 BSC

e 0.50 BSC

E 9.00 BSC

D2 7.10 7.20 7.30

E2 7.10 7.20 7.30

L 0.40 0.45 0.50

L1 0.00 — 0.10

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. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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12.2  QFN64 PCB Land Pattern

Figure 12.2.   QFN64 PCB Land Pattern Drawing
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12.3  QFN64 Package Marking

PPPPPPPPPP
TTTTTT
YYWW    

EFM32

Figure 12.3.  QFN64 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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