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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"

Active

ARM® Cortex®-M4

32-Bit Single-Core

72MHz

CANbus, EBI/EMI, I2C, IrDA, LINbus, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, LCD, POR, PWM, WDT

53

2MB (2M x 8)

FLASH

384K x 8

1.8V ~ 3.8V

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

Internal

-40°C ~ 125°C (TA)

Surface Mount

64-VFQFN Exposed Pad

64-QFN (9x9)
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3.7 Security Features

3.7.1 GPCRC (General Purpose Cyclic Redundancy Check)

The GPCRC module implements a Cyclic Redundancy Check (CRC) function. It supports both 32-bit and 16-bit polynomials. The sup-
ported 32-bit polynomial is 0x04C11DB7 (IEEE 802.3), while the 16-bit polynomial can be programmed to any value, depending on the
needs of the application.

3.7.2 Crypto Accelerator (CRYPTO)

The Crypto Accelerator is a fast and energy-efficient autonomous hardware encryption and decryption accelerator. Giant Gecko Series
1 devices support AES encryption and decryption with 128- or 256-bit keys, ECC over both GF(P) and GF(2™), and SHA-1 and SHA-2
(SHA-224 and SHA-256).

Supported block cipher modes of operation for AES include: ECB, CTR, CBC, PCBC, CFB, OFB, GCM, CBC-MAC, GMAC and CCM.
Supported ECC NIST recommended curves include P-192, P-224, P-256, K-163, K-233, B-163 and B-233.

The CRYPTO module allows fast processing of GCM (AES), ECC and SHA with little CPU intervention. CRYPTO also provides trigger
signals for DMA read and write operations.

3.7.3 True Random Number Generator (TRNG)

The TRNG module is a non-deterministic random number generator based on a full hardware solution. The TRNG is validated with
NIST800-22 and AlS-31 test suites as well as being suitable for FIPS 140-2 certification (for the purposes of cryptographic key genera-
tion).

3.7.4 Security Management Unit (SMU)

The Security Management Unit (SMU) allows software to set up fine-grained security for peripheral access, which is not possible in the
Memory Protection Unit (MPU). Peripherals may be secured by hardware on an individual basis, such that only priveleged accesses to
the peripheral's register interface will be allowed. When an access fault occurs, the SMU reports the specific peripheral involved and
can optionally generate an interrupt.

3.8 Analog

3.8.1 Analog Port (APORT)

The Analog Port (APORT) is an analog interconnect matrix allowing access to many analog modules on a flexible selection of pins.
Each APORT bus consists of analog switches connected to a common wire. Since many clients can operate differentially, buses are
grouped by X/Y pairs.

3.8.2 Analog Comparator (ACMP)

The Analog Comparator is used to compare the voltage of two analog inputs, with a digital output indicating which input voltage is high-
er. Inputs are selected from among internal references and external pins. The tradeoff between response time and current consumption
is configurable by software. Two 6-bit reference dividers allow for a wide range of internally-programmable reference sources. The
ACMP can also be used to monitor the supply voltage. An interrupt can be generated when the supply falls below or rises above the
programmable threshold.

3.8.3 Analog to Digital Converter (ADC)

The ADC is a Successive Approximation Register (SAR) architecture, with a resolution of up to 12 bits at up to 1 Msps. The output
sample resolution is configurable and additional resolution is possible using integrated hardware for averaging over multiple samples.
The ADC includes integrated voltage references and an integrated temperature sensor. Inputs are selectable from a wide range of
sources, including pins configurable as either single-ended or differential.
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Electrical Specifications

Parameter Symbol Test Condition Min Typ Max Unit

Output fall time, From 70% | tiooF Cp =50 pF, — 1.8 — ns
to 30% of Vo
DRIVESTRENGTH' = STRONG,

SLEWRATE' = 0x6

CL =50 pF, — 4.5 — ns
DRIVESTRENGTH! = WEAK,

SLEWRATE' = 0x6

Output rise time, From 30% | tjoor CL =50 pF, — 2.2 — ns
to 70% of Vo
DRIVESTRENGTH' = STRONG,

SLEWRATE = 0x6'

CL =50 pF, — 7.4 — ns

DRIVESTRENGTH' = WEAK,

SLEWRATE' = 0x6

Note:
1.In GPIO_Pn_CTRL register.
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Parameter Symbol Test Condition Min Typ Max Unit
Hysteresis (Vem =125V, | VacmpHYST HYSTSELS = HYSTO TBD 0 TBD mv
gt E?)G =010, FULL- HYSTSELS = HYSTH TBD 18 TBD mv
HYSTSELS = HYST2 TBD 33 TBD mV
HYSTSEL® = HYST3 TBD 46 TBD mV
HYSTSEL® = HYST4 TBD 57 TBD mV
HYSTSELS® = HYST5 TBD 68 TBD mV
HYSTSEL® = HYST6 TBD 79 TBD mV
HYSTSELS® = HYST7 TBD 90 TBD mV
HYSTSEL® = HYSTS8 TBD 0 TBD mV
HYSTSELS = HYST9 TBD -18 TBD mV
HYSTSELS = HYST10 TBD -33 TBD mV
HYSTSEL® = HYST11 TBD -45 TBD mV
HYSTSELS = HYST12 TBD -57 TBD mV
HYSTSELS = HYST13 TBD -67 TBD mV
HYSTSELS = HYST14 TBD -78 TBD mV
HYSTSELS = HYST15 TBD -88 TBD mV
Comparator delay tACMPDELAY BIASPROG* = 1, FULLBIAS?* = 0 — 30 — us
BIQSPROG"’ = 0x10, FULLBIAS* — 3.7 — Us
BI;ASPROG"' = 0x02, FULLBIAS* — 360 — ns
BI;ASPROG"' = 0x20, FULLBIAS* — 35 — ns
Offset voltage VACMPOFFSET B|1ASPROG4 =0x10, FULLBIAS* TBD — TBD mV
Reference voltage V ACMPREE Internal 1.25 V reference TBD 1.25 TBD
Internal 2.5 V reference TBD 25 TBD
Capacitive sense internal re- | Rcsres CSRESSELf =0 — infinite — kQ
sistance
CSRESSEL® =1 — 15 — kQ
CSRESSELS =2 — 27 — kQ
CSRESSELS =3 — 39 — kQ
CSRESSELS =4 — 51 — kQ
CSRESSEL® =5 — 100 — kQ
CSRESSEL® =6 — 162 — kQ
CSRESSELS =7 — 235 — kQ
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4.1.21 Pulse Counter (PCNT)

Table 4.29. Pulse Counter (PCNT)

Parameter Test Condition

Input frequency FIN Asynchronous Single and Quad- — — 20 MHz
rature Modes

Sampled Modes with Debounce — — 8 kHz
filter set to 0.

4.1.22 Analog Port (APORT)

Table 4.30. Analog Port (APORT)

Parameter Test Condition

Supply current? ! IAPORT Operation in EMO/EM1 — 7 — pA
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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4.1.23.3 12C Fast-mode Plus (Fm+)1

Table 4.33. 12C Fast-mode Plus (Fm+)’

Parameter Symbol Test Condition Min Typ Max Unit
SCL clock frequency? fscL 0 — 1000 kHz
SCL clock low time tLow 0.5 — — us
SCL clock high time tHIGH 0.26 — — us
SDA set-up time tsu_pat 50 — — ns
SDA hold time tHp_DpAT 100 — — ns
Repeated START condition | tsy sTa 0.26 — — us
set-up time
(Repeated) START condition |typ sTA 0.26 — — us
hold time
STOP condition set-up time  |tsy_sTo 0.26 — — us
Bus free time between a tBUF 0.5 — — us
STOP and START condition
Note:

1.For CLHR set to 0 or 1 in the 12Cn_CTRL register.

2. For the minimum HFPERCLK frequency required in Fast-mode Plus, refer to the 12C chapter in the reference manual.
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MIl Receive Timing

Timing is specified with 3.0 V < IOVDD < 3.8 V, 25 pF external loading, and slew rate for all GPIO set to 6 unless otherwise indicated.

Table 4.43. Ethernet MIl Receive Timing

Parameter Test Condition

RX_CLK frequency Frx_cLk — 25 — MHz

RX_CLK duty cycle DCRrx_cLk 35 — 65 %

Setup time, RXD[3:0], tsu 6 — — ns
RX_DV, RX_ER valid to
RX_CLK

Hold time, RX_CLK to tHD 5 — — ns
RXD[3:0], RX_DV, RX_ER
change

RX_CLK / \ / -

RXDI[3:0],
RX_DV, RX_ER

A
\

tsu tHp

Figure 4.10. Ethernet MIl Receive Timing

RMII Transmit Timing

Timing is specified with 3.0 V < IOVDD < 3.8 V, 25 pF external loading, and slew rate for all GPIO set to 6 unless otherwise indicated.

Table 4.44. Ethernet RMIl Transmit Timing

Parameter Test Condition

REF_CLK frequency FREF CLK Output slew rate setto 7 — 50 — MHz
REF_CLK duty cycle DCREeF_cLK 35 — 65 %
Output delay, REF_CLK to |toyrt 2.3 — 141 ns
TXD[1:0], TX_EN

REF_CLK / \ / \

TXD[1:0], TX_EN XXX

tout

Figure 4.11. Ethernet RMII Transmit Timing
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Load Step Response in LN (CCM) mode
LN (CCM) and LP mode transition (load: 5mA) (Heavy Drive)

T T T T T T T T T T ! L

DVDD | ] DVDD

60mV/div .»\I\N\I\N\ j\N\W 20mV/div"_.__.,‘/—‘-r\.____,__
offset:1.8V offset: 1.8V
3 . 100mA | i E

2Vidiv 1TmA
offset:1.8V - 1 3

100pus/div 10pus/div

Figure 4.30. DC-DC Converter Transition Waveforms
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5.5 EFM32GG11B4xx in BGA120 Device Pinout

Pin Al index 1 2 3 4 5 6 7 8 9 10 11 12 13

@
:
:
© | B 6T ) )67 () () ) )
:
E LIS

Figure 5.5. EFM32GG11B4xx in BGA120 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 5.5. EFM32GG11B4xx in BGA120 Device Pinout

Pin Name Pin(s) Description Pin Name Pin(s) Description
PE15 A1 GPIO J PE14 A2 |GPIO
PE12 A3 |GPIO J PE9 A4 | GPIO
PD11 A5 |GPIO ‘ PD9 A6 |GPIO
PF7 A7 |GPIO ‘ PF5 A8 |GPIO
PF4 A9 |GPIO ‘ PF2 A10 |GPIO
Decoupling for 5 V regulator and regu-
VREGI A11 Input to 5 V regulator. VREGO A12 | lator output. Power for USB PHY in
USB-enabled OPNs
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Pin Name Description Pin Name Description
PF11 A13 | GPIO (5V) ‘ PA15 B1 GPIO
PE13 B2 GPIO ‘ PE11 B3 GPIO
PES8 B4 GPIO ‘ PD12 B5 GPIO
PD10 B6 GPIO ‘ PF8 B7 GPIO

PF6 B8 GPIO ‘ PF3 B9 GPIO
PF1 B10 |GPIO (5V) J PF12 B11 |GPIO
VBUS B12 USB VBUS signal and auxiliary input to PF10 B13 | GPIO (5V)
5 V regulator.
PA1 c1 |GPIO ‘ PAO c2 |GPIO
PE10 C3 GPIO ‘ PD13 C4 GPIO (5V)
C5
C8
H3
J3
K11
VSS K12 | Ground I0VDD1 C6 Digital 10 power supply 1.
L12
L13
M8
M11
N8
C9
J11
PF9 c7 GPIO I0vDDO K3 Digital 10 power supply 0.
L11
L14
PFO C10 |GPIO (5V) J PE4 C11 | GPIO
PC14 C12 |GPIO (5V) ‘ PC15 C13 | GPIO (5V)
PA3 D1 GPIO ‘ PA2 D2 GPIO
PB15 D3 GPIO (5V) ‘ PES D11 |GPIO
PC12 D12 |GPIO (5V) ‘ PC13 D13 |GPIO (5V)
PAG6 E1 GPIO ‘ PA5 E2 GPIO
PA4 E3 GPIO J PE6 E11 |GPIO
PC10 E12 |GPIO (5V) ‘ PC11 E13 |GPIO (5V)
PBO F1 GPIO ‘ PB1 F2 GPIO
PB2 F3 GPIO ‘ PE7 F11 | GPIO
PC8 F12 |GPIO (5V) ‘ PC9 F13 | GPIO (5V)
PB3 G1 GPIO ‘ PB4 G2 |GPIO
IOVDD2 G3 Digital IO power supply 2. J PEO G11 | GPIO (5V)
PE1 G12 |GPIO (5V) J PE3 G13 |GPIO
PB5 H1 GPIO ‘ PB6 H2 GPIO
DVvDD H11 | Digital power supply. ‘ PE2 H12 |GPIO
PC7 H13 |GPIO ‘ PD14 J1 GPIO (5V)
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Pin Name Pin(s) Description Pin Name Description
PF1 77 GPIO (5V) ‘ PF2 78 |GPIO
VBUS 79 g%ﬁéﬁi?oiignal and auxiliary input to PF12 80 GPIO
PF5 81 GPIO ‘ PF6 84 GPIO
PF7 85 |GPIO | PFs 86 |GPIO
PF9 87 GPIO ‘ PD9 88 |GPIO
PD10 89 GPIO J PD11 90 GPIO
PD12 91 GPIO ‘ PES8 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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5.11 EFM32GG11B3xx in QFP100 Device Pinout

Pin 1 index

PAO
PAl
PA2
PA3
PA4
PA5
PA6
I0VDDO
PBO
PB1
PB2
PB3
PB4
PB5
PB6
VSS
I0VDDO
PCO
PC1
PC2
PC3
PC4
PC5
PB7
PB8

o
a
-l -l ol vl ol ol ol W W=l ol
S R5 e as AN anseasaNagaRRe
1 5. PCL5
2 La. pcia
3 b3 pci3
4 b2, pc12
5 b1 pcu1
6 Le. pcio
7 9. PCo
8 se. pcs
9 57, PE7
14 56 PE6
11 55 PES
12 54 PE4
13 63 PE3
14 52. PE2
15 61 PEL
16 0. PEQ
17 59 DECOUPLE
18 kg vss
19 57, bvop
20 6. pc7
21 k5. pce
22 k4. ppg
23 53 pp7
24 52, p6
29 k1 ps
NN EEREEEEEEEEE EEREEEEEEEEEEER
NoOooOo-HoOoOUuANMSTS coodNOMSTSOOO AN M
T EEZZRLII L a R SR SRR RRER
P o —

Figure 5.11. EFM32GG11B3xx 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 5.11. EFM32GG11B3xx in QFP100 Device Pinout

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

PAO 1 GPIO J PA1 2 GPIO

PA2 3 GPIO J PA3 4 GPIO

PA4 5 |GPIO ‘ PA5 6 |GPIO
8
17

PAG6 7 GPIO I0VDDO 31 Digital 10 power supply 0.
44
82

PBO 9 GPIO PB1 10 GPIO
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Pin Definitions

GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM1_CC1 #6
TIM4_CC1 #1
PF14 BUSDY BUSCX TMe ooz 87 12C2_SCL #4
WTIM3_CC1 #7
TIM5_CC2#6 | US5_CTS #2 U1_RX
PF11 BUSCY BUSDX | EBI_NANDWEn#5 | WTIM3_CC2 #3 #112C2_SCL #2
PCNT2 S1IN #3 USB_DP
TIM5_CC1#6 | US5_RTS #2 U1_TX
PF10 BUSDY BUSCX EBI_ARDY #5 WTIM3_CC1#3 | #112C2 SDA#2
PCNT2_SOIN #3 USB_DM
US2 TX #5
TIMO_CCO #4 CANO_RX #1 Z%SKA—%H 105 :02
PFO BUSDY BUSCX EBI_A24 #1 WTIMO_CC1#4 LE- | US1 _CLK #2 oS S
TIMO_OUTO #2 LEUO_TX #3 o SHCLe
12C0_SDA #5 -
ETH_RMIITXEN #0
Tmo_ccoso | FULMITRCLER0 | omu_cLiz o
B0 BUSBY BUSAX EBI_ADO9 #0 TMo_CC1#7 | SPOPRIRL 1 PRS_CHO #0
LCD_SEG13 EBI_CSTFT #3 TIM3_CCO #4 o aoPi oo PRS_CH3 #3
PCNTO__SOIN #4 (00 Rx 4 GPIO_EMAWUO
12C0_SDA #0
ETH_RMIICRSDV #1
SDIO_DATS5 #0
PD11 LCD_SEG30 E'E?'HCS?\EC#; vﬂmeTCcng#go QSPI0_DQ2 #0
- - ETH_MIIRXD3 #2
US4_CLK #1
ETH_RMIIREFCLK
2010 LD SEG2s EBI_CS1 #0 TIM4_CC2 #5 #gzg:g—ggﬁ(f O | cMmu cLk2#5
= EBI_VSNC #1 WTIMZ_CCT#0 | 35 e ', | CMU_CLKIO#5
US4 RX #1
ETH_RMIIRXDO #1
SDIO_DAT7 #0
PD9 LCD_SEG28 E'g?'—D%SE?\I#% vﬂw\%cgclo#:o QSPI0_DQO #0
- - ETH_MIIRXD1 #2
US4 TX #1
ETH_RMIIRXD1 #1
US2 CS #4
QSPI0_DQS #0
BUSCY BUSDX EBI_REn #4 ETH_MIIRXDO #2
PF9 LCD_SEG27 EBI_BL1 #1 TIM4_CCO#5 | ey TsutmMrTOG | ETM_TDO#1
#3'SDIO_WP #0
UO_RTS #0 U1_CTS
#1
ETH_RMIITXEN #1
US2 CLK #4
QSPI0_CS1 #0
ore BUSDY BUSCX EBI_WEn #4 TIMO_CC2 #1 ETH_MIIRXDV #2 ETM_TCLK #1
LCD_SEG26 EBI_BLO #1 TIM4_CC2 #4 ETH TSUEXTCLK | GPIO_EMAWUS
#3 SDIO_CD #0
UO_CTS #0 U1_RTS
#1
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Pin Definitions

GPIO Name

Pin Alternate Functionality / Description

EBI

Timers

Communication

ETH_RMIITXDO #1
US2 RX #4
or BUSCY BUSDX EB:EL‘BEE#%E%SB“ TIMO_CC1 #1 QSPI0_CS0 #0 PRS CH23 2
LCD_SEG25 AR TIM4_CC1 #4 ETH_MIIRXER #2 —
- US1_RX #3 U0_RX
40
ETH_RMIITXD1 #1
EBI_BLO#0 EBI_BLO|  TIMO_CCO #1 US2_TX #4
PF6 Bt’ggys?z‘éséﬁx #4 EBI_BLO #5 TIM4_CCO #4 QSPI0_SCLK #0 PRS_CH22 #2
= EBI_CSTFT #1 WTIM3_CC2#5 | US1_TX#3 U0_TX
#0
PI11 US4_RTS #3
TIM1_CC2 #7
PI8 EBI_A13 #2 TV Co 45 US4_CLK #3
EBI_REn #0 TIMO_CDTI2 #2 US2_CS #5
PF5 BULSCCDYgéJgEX EBI_REn #5 TIM1_CC3 #6 12C2 SCL #0 PRD%—GC'%*IM
= EBI_A27 #1 TIM4_CCO #2 USB_VBUSEN —
TIM1_CCO #6
TIM4_CCO #1 US5_CLK #2
PF13 BUSCY BUSDX TIM5_CC1 #7 12C2_SDA #4
WTIM3_CCO #7
TIM4_CCO #0 CAN1_TX #1 CMU_CLK1 #4
PF3 BUSCY SLSDX EBI_ALE #0 TIMO_CDTIO #2 US1_CTS #2 PRS_ CHO #1
= TIMT_CC1 #5 12C2_SCL #5 ETM_TD3 #1
T
BUSDY BUSCX EBI_ARDY #0 TIMO_CC2 #4 CANO_TX #1 ACMP1_O #0
PF2 TIM1_CCO#5 | US1_TX #5 UO_RX
LCD_SEGO EBI_A26 #1 DBG_TDO
TIM2_CCO #3 #5 LEUO_ TX #4
Prra o DBG_SWO #0
- GPIO_EM4WU4
US2_RX #5
TIMO_CC1 #4 CANT RX #1 A
PF1 BUSCY BUSDX EBI_A25 #1 WTIMO_CC2 #4 LE- | US1_CS#2U0_Tx | oSS NoI0TM
TIMO_OUT1 #2 #5 LEUQ_RX #3 o
12C0_SCL #5 -
ETH_RMIIRXD1 #0
TIMO_CCO #7 ETH_MIITXD3 #0
oA1 BUSAY BUSBX EBI_AD10 #0 TIMO_CC1 #0 SDIO_DAT1 #1 CMU_CLK1 #0
LCD_SEG14 EBI_DCLK #3 TIM3_CC1 #4 US3_RX #0 PRS_CH1 #0
PCNTO__S1IN #4 QSPI0_CS1 #1
12C0_SCL #0
ETH_RMIIRXER #1
SDIO_DATA4 #0
PD12 LCD_SEG31 EBI_CS3 #0 TIM4_CC1 #6 QSPI0_DQ3 #0
ETH_MIIRXCLK #2
US4_CS #1
ETH_MDC #1
TIM2_CDTH #1 CANO_RX #5
PD14 EBI_NANDWER #1 TIM3_CC2 #6 US4_RTS #1
WTIMO_CC2 #1 US5._CS #1
12C0_SDA #3
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Alternate

Functionality

LOCATION

0-3

4-7

Description

EBI_ADO8

: PA15
:PC1
. PG8

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

EBI_ADO09

: PAO
:PC2
- PG9

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

EBI_AD10

: PA1
:PC3
:PG10

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

EBI_AD11

: PA2
: PC4
: PG11

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

EBI_AD12

: PA3
:PC5
:PG12

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

EBI_AD13

: PA4
: PA7
: PG13

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

EBI_AD14

-

: PAS
: PA8
:PG14

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

EBI_AD15

N = O

: PA6
: PA9
:PG15

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

EBI_ALE

:PF3
:PB9
:PC4
: PB5

:PC11
:PC11

External Bus Interface (EBI) Address Latch Enable output.

EBI_ARDY

PF2

: PD13
: PB15
: PB4

:PC13
:PF10

External Bus Interface (EBI) Hardware Ready Control input.

EBI_BLO

PF6

| PF8
: PB10
: PC1

: PF6
: PF6

External Bus Interface (EBI) Byte Lane/Enable pin 0.

EBI_BL1

PF7

. PF9
- PB11
:PC3

[0

. PF7
. PF7

External Bus Interface (EBI) Byte Lane/Enable pin 1.

EBI_CS0

WMo wNvmo | wNvmo[wn,o [ WO

PD9

: PA10
:PCO
: PBO

: PE8

External Bus Interface (EBI) Chip Select output 0.
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EFM32GG11 Family Data Sheet
Pin Definitions

Alternate LOCATION

Functionality 0-3 4-7 Description
0: PB6

E'CF)ISS_TSUTMR- ; ECB)?SS Ethernet IEEE1588 Timer Toggle.
3: PF9
0: PD7 4: PE11

ETM_TCLK ; l'zgse 5:PG15 | bedded Trace Module ETM clock .
3: PA6
0:PD6 | 4:PE12

ETM_TDO ; l'zzg %:PG14 | Embedded Trace Module ETM data 0.
3: PA2
0: PD3 4: PE13

ETM_TD1 ; Eg? % PG13 | Embedded Trace Module ETM data 1.
3: PA3
0: PD4 4: PE14

ETM_TD2 ; Egls % PG12 | Embedded Trace Module ETM data 2.
3: PA4
0: PD5 4: PE15

ETM_TD3 ; EE% 5:PG1 | e bedded Trace Module ETM data 3.
3: PA5
0: PAO

GPIO_EM4WUO Pin can be used to wake the system up from EM4
0: PA6

GPIO_EM4WU1 Pin can be used to wake the system up from EM4
0: PC9

GPIO_EM4WU2 Pin can be used to wake the system up from EM4
0: PF1

GPIO_EM4WU3 Pin can be used to wake the system up from EM4
0: PF2

GPIO_EM4WU4 Pin can be used to wake the system up from EM4
0: PE13

GPIO_EM4WU5 Pin can be used to wake the system up from EM4
0: PC4

GPIO_EM4WUG6 Pin can be used to wake the system up from EM4
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EFM32GG11 Family Data Sheet
Pin Definitions

Alternate LOCATION
Functionality 0-3 4-7 Description
0: PE12
LES_ALTEX6 LESENSE alternate excite output 6.
0: PE13
LES_ALTEX7 LESENSE alternate excite output 7.
0: PCO
LES_CHO LESENSE channel 0.
0: PC1
LES_CH1 LESENSE channel 1.
0: PC2
LES_CH2 LESENSE channel 2.
0: PC3
LES_CH3 LESENSE channel 3.
0: PC4
LES_CH4 LESENSE channel 4.
0: PC5
LES_CH5 LESENSE channel 5.
0: PC6
LES_CH®6 LESENSE channel 6.
0: PC7
LES_CH7 LESENSE channel 7.
0: PC8
LES_CHS8 LESENSE channel 8.
0: PC9
LES_CH9 LESENSE channel 9.
0: PC10
LES_CH10 LESENSE channel 10.
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EFM32GG11 Family Data Sheet
Pin Definitions

Alternate

Functionality

LOCATION

0-3

4-7

Description

0: PE9 .
. USARTS Asynchronous Receive.
US5 RX 1: PA7
- § Eﬁ% USART5 Synchronous mode Master Input / Slave Output (MISO).
0: PE8 USARTS5 Asynchronous Transmit. Also used as receive input in half duplex communica-
1: PA6 tion.
US5_TX 2: PF15
3: PH10 USARTS Synchronous mode Master Output / Slave Input (MOSI).
0: PF10
USB_DM USB D- pin.
0: PF11
USB_DP USB D+ pin.
0: PF12
USB_ID USB ID pin.
0: PF5
USB_VBUSEN USB 5 V VBUS enable.
0: PD6
VDACO_EXT Digital to analog converter VDACO external reference input pin.
0: PB11
VDACO_OUTO / .
OPAQ_OUT Digital to Analog Converter DACO output channel number 0.
0: PCO 4: PDO
VDACO_OUTOALT |1: PC1 . .
/OPAQ_OUTALT | 2: PC2 Digital to Analog Converter DACO alternative output for channel 0.
3:PC3
0: PB12
VDACO_OUT1/ .
OPA1_OUT Digital to Analog Converter DACO output channel number 1.
0: PC12 | 4: PD1
VDACO_OUT1ALT | 1: PC13 - .
/OPA1 OUTALT |2: PC14 Digital to Analog Converter DACO alternative output for channel 1.
3: PC15
0: PE4 4: PC15
1: PA6 5: PBO o .
WTIMO_CCO 2. PG2 6- PB3 Wide timer 0 Capture Compare input / output channel 0.
3: PG8 7: PC1
0: PE5 4: PFO
1: PD13  |5: PB1 o .
WTIMO_CCA1 2. PG3 6- PB4 Wide timer 0 Capture Compare input / output channel 1.
3: PG9 7:PC2
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EFM32GG11 Family Data Sheet

Pin Definitions

OPA2_OUT

ovd 03d ovd 03d ovd 03d
lvd l3ad lvd l3d lvd l3d
¢vd cvd ¢vd
€vd €vd €vd
yvd ¥3d yvd ¥3d yvd ¥3d
Svd G3d Svd G3d Svd G3d
ovd 93d ovd 93d ovd 93d
Lvd /3d Lvd /3d Lvd /3d
8vd 83d 8vd 83d 8vd 83d
6vd 63d 6vd 63d 6vd 63d
olvd 0l3d olvd 0L3d olvd 0l3d
Livd L13d Livd L13d Livd L13d
clvd ¢l3ad ¢lvd ¢l3ad clvd ¢l3ad
€ivd €l3d €lvd €l3d €lvd €l3d
yivd ¥i3d yivd ¥i3d yivd ¥i3d
Sivd Sl3d Slvd Si3ad Sivd Sl3d
04ad 04d 04ad 04d 04ad 04d
lad ldd lad ldd lad ldd
c¢dd ¢4d ¢dd ¢4dd ¢dd ¢dd
€dd €4d €dd €4d €dd €4d
¥dd vdd ydd v4d ydd vdd
gdad Gdd Gdad Gdd Gdad Gdd
9dd 94d 9dd 94d 9dd 94d
/4d ,4d /4d
84d 8dd 84d
64dd 6dd 64dd 64d 64dd 6dd
oLad oldd olLad oldd olLad oldd
l1dd bldd l1dd bldd l1dd bldd
clad cldd clad cldd clad ¢ldd
€l4ad €ldd €lad €ldd €lad €ldd
viad vidd viad vidd vlad vidd
Siad Sldd o Slad Sldd = Siad Sldd
AvsSnd Agsnd AdSNnd Adsnd M_ Xvsnd Xdasnd Xosnd Xasnd M_ AvSNnd Agsnd AOSNnd Adsnd
ALLHOdVY | ACLHOdVY | ACLHOdY | AV1HOdY W X11d0dV | X21d0dV | X€1dOdV | X¥y1d0dVY W ALLHOdVY | ACLHOdVY | AELHOdY | AV1HOdY
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EFM32GG11 Family Data Sheet
BGA120 Package Specifications

8. BGA120 Package Specifications

8.1 BGA120 Package Dimensions
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Figure 8.1. BGA120 Package Drawing
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