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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, Ethernet, I2C, IrDA, LINbus, MMC/SD/SDIO, QSPI, SmartCard, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, LCD, POR, PWM, WDT
80

1MB (1M x 8)

FLASH

512K x 8

1.8V ~ 3.8V

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

Internal

-40°C ~ 125°C (TA)

Surface Mount

100-TQFP

100-TQFP (14x14)
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3.2 Power

The EFM32GG11 has an Energy Management Unit (EMU) and efficient integrated regulators to generate internal supply voltages. Only
a single external supply voltage is required, from which all internal voltages are created. A 5 V regulator is available on some OPNs,
allowing the device to be powered directly from 5 V power sources, such as USB. An optional integrated DC-DC buck regulator can be
utilized to further reduce the current consumption. The DC-DC regulator requires one external inductor and one external capacitor.

The EFM32GG11 device family includes support for internal supply voltage scaling, as well as two different power domain groups for
peripherals. These enhancements allow for further supply current reductions and lower overall power consumption.

AVDD and VREGVDD need to be 1.8 V or higher for the MCU to operate across all conditions; however the rest of the system will
operate down to 1.62 V, including the digital supply and I/0. This means that the device is fully compatible with 1.8 V components.
Running from a sufficiently high supply, the device can use the DC-DC to regulate voltage not only for itself, but also for other PCB
components, supplying up to a total of 200 mA.

3.2.1 Energy Management Unit (EMU)

The Energy Management Unit manages transitions of energy modes in the device. Each energy mode defines which peripherals and
features are available and the amount of current the device consumes. The EMU can also be used to turn off the power to unused RAM
blocks, and it contains control registers for the DC-DC regulator and the Voltage Monitor (VMON). The VMON is used to monitor multi-
ple supply voltages. It has multiple channels which can be programmed individually by the user to determine if a sensed supply has
fallen below a chosen threshold.

3.2.2 DC-DC Converter

The DC-DC buck converter covers a wide range of load currents and provides up to 90% efficiency in energy modes EMO, EM1, EM2
and EMS, and can supply up to 200 mA to the device and surrounding PCB components. Protection features include programmable
current limiting, short-circuit protection, and dead-time protection. The DC-DC converter may also enter bypass mode when the input
voltage is too low for efficient operation. In bypass mode, the DC-DC input supply is internally connected directly to its output through a
low resistance switch. Bypass mode also supports in-rush current limiting to prevent input supply voltage droops due to excessive out-
put current transients.

3.2.3 5V Regulator

A 5V input regulator is available, allowing the device to be powered directly from 5 V power sources such as the USB VBUS line. The
regulator is available in all energy modes, and outputs 3.3 V to be used to power the USB PHY and other 3.3 V systems. Two inputs to
the regulator allow for seamless switching between local and external power sources.
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4.1.4 DC-DC Converter

Test conditions: L_DCDC=4.7 pyH (Murata LQH3NPN4R7MMOL), C_DCDC=4.7 pyF (Samsung CL10B475KQ8NQNC), V_DCDC_1=3.3
V,V_DCDC_0=1.8V, |_DCDC_LOAD=50 mA, Heavy Drive configuration, F_DCDC_LN=7 MHz, unless otherwise indicated.

Table 4.4. DC-DC Converter

Parameter Test Condition

Input voltage range Vbepe | Bypass mode, Ipcpc_Loabp = 50 1.8 — VVREGVDD _ \%
mA MAX

Low noise (LN) mode, 1.8 V out- 2.4 — VVREGVDD_ \%

put, Ipcoc_Loap = 100 mA, or MAX
Low power (LP) mode, 1.8 V out-

put, Ipcpc_Loap = 10 mA

Low noise (LN) mode, 1.8 V out- 2.6 — VVREGVDD Vv
put, Ipcpc_Loap = 200 mA MAX

Output voltage programma- | Vpcpe o 1.8 — VVREGVDD \
ble range

Regulation DC accuracy ACCpc Low Noise (LN) mode, 1.8 V tar- TBD — TBD \%
get output

Regulation window? WINReG Low Power (LP) mode, TBD — TBD \%
LPCMPBIASEMxx3 =0, 1.8 V tar-
get output, Ipcpc_LoaD < 75 PA

Low Power (LP) mode, TBD — TBD \Y
LPCMPBIASEMxx3 = 3, 1.8 V tar-
get output, IDCDC_LOAD <10 mA

Steady-state output ripple VR — 3 — mVpp

Output voltage under/over- | Voy CCM Mode (LNFORCECCMS3 = — 25 TBD mV
shoot 1), Load changes between 0 mA
and 100 mA

DCM Mode (LNFORCECCMS = — 45 TBD mV
0), Load changes between 0 mA
and 10 mA

Overshoot during LP to LN — 200 — mV
CCM/DCM mode transitions com-
pared to DC level in LN mode

Undershoot during BYP/LP to LN — 40 — mV
CCM (LNFORCECCMS3 = 1) mode
transitions compared to DC level
in LN mode

Undershoot during BYP/LP to LN — 100 — mV
DCM (LNFORCECCMS3 = 0) mode
transitions compared to DC level
in LN mode

DC line regulation VREG Input changes between _ o1 — "
VVREGVDD_MAX and 2.4 V

DC load regulation IREG Load changes between 0 mA and — 0.1 — %
100 mA in CCM mode
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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 Test Condition
Current consumption in EMO | IacTive 72 MHz HFRCO, CPU running — 120 — WA/MHZz
mode with all peripherals dis- Prime from flash
abled
72 MHz HFRCO, CPU running — 120 — WA/MHZz
while loop from flash
72 MHz HFRCO, CPU running — 140 — WA/MHz
CoreMark loop from flash
50 MHz crystal, CPU running — 122 — WA/MHz
while loop from flash
48 MHz HFRCO, CPU running — 122 — WA/MHz
while loop from flash
32 MHz HFRCO, CPU running — 124 — WA/MHz
while loop from flash
26 MHz HFRCO, CPU running — 126 — WA/MHz
while loop from flash
16 MHz HFRCO, CPU running — 131 — WA/MHZz
while loop from flash
1 MHz HFRCO, CPU running — 315 — WA/MHz
while loop from flash
Current consumption in EMO | IacTive_vs 19 MHz HFRCO, CPU running — 107 — PA/MHz
mode with all peripherals dis- while loop from flash
abled and voltage scaling -
enabled 1 MHz HFRCO, CPU running — 259 — WA/MHz
while loop from flash
Current consumption in EM1 | Igm4 72 MHz HFRCO — 57 — WA/MHz
mode with all peripherals dis-
abled 50 MHz crystal — 59 — UA/MHz
48 MHz HFRCO — 59 — YA/MHz
32 MHz HFRCO — 61 — WA/MHz
26 MHz HFRCO — 63 — WA/MHz
16 MHz HFRCO — 68 — UA/MHz
1 MHz HFRCO — 252 — WA/MHz
Current consumption in EM1 | lem1_vs 19 MHz HFRCO — 55 — WA/MHZz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO - 207 - HA/MHz
enabled
Current consumption in EM2 | lgm2 vs Full 512 kB RAM retention and — 3.7 — WA
mode, with voltage scaling RTCC running from LFXO
enabled
Full 512 kB RAM retention and — 4.0 — MA

RTCC running from LFRCO

16 kB (1 bank) RAM retention and — 2.5 — pA
RTCC running from LFRCO?2
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Pin Name

Pin(s)

Description

Pin Name

Pin(s)

Description

H10
F7 H11
I0VDD1 G7 Digital 10 power supply 1. VSS J6 Ground
J7
J8
J9
J10
J11
K8
K9
L8
L9
F10
F11
G10
G11
K6
NC F9 No Connect. I0VDDO }5170 Digital 10 power supply 0.
K11
L6
L7
L10
L11
PI5 F14 |GPIO (5V) ‘ Pl4 F15 |GPIO (5V)
PI3 F16 |GPIO (5V) ‘ PA5 G1 GPIO
PG6 G2 |GPIO (5V) ‘ PG5 G3 | GPIO (5V)
PI2 G14 |GPIO (5V) J PI1 G15 |GPIO (5V)
PIO 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 J PE4 J15  |GPIO
Decouple output for on-chip voltage
DECOUPLE J16 | regulator. An external decoupling ca- PG14 K1 GPIO
pacitor is required at this pin.
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) ‘ PBO L3 GPIO
PEO L14 | GPIO (5V) J PC7 L15 |GPIO
VREGVDD L16 | Voltage regulator VDD input ‘ PB1 M1 GPIO

silabs.com | Building a more connected world.
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Pin Name Description Pin Name Pin(s) Description

PB2 M2 |GPIO ‘ PB3 M3 |GPIO
PC6 M14 | GPIO VREGVSS '\,\’” g Voltage regulator VSS

VREGSW M16 | DCDC regulator switching node ‘ PB4 N1 GPIO
PB5 N2 |GPIO ‘ PB6 N3 |GPIO
PD5 N14 | GPIO ‘ PD4 N15 | GPIO
PCO P1 GPIO (5V) J PC1 P2 | GPIO (5V)
PC2 P3 | GPIO (5V) ‘ PA8 P4 | GPIO
PA11 P5 |GPIO ‘ PA13 P6 | GPIO (5V)
PB9 P7 | GPIO (5V) ‘ PB12 P8 |GPIO
PH2 P9 | GPIO (5V) ‘ PH5 P10 |GPIO
PHS8 P11 | GPIO (5V) ‘ PH11 P12 | GPIO (5V)
PH13 P13 | GPIO (5V) J PDO P14 | GPIO (5V)
PD3 P15 |GPIO ‘ PD8 P16 |GPIO
PB7 R1 GPIO ‘ PC3 R2 | GPIO (5V)
PC5 R3 |GPIO ‘ PA9 R4 |GPIO

Reset input, active low. To apply an ex-
Brown-Out Detector Enable. This pin ternal reset source to this pin, it is re-
BODEN R5 may be left disconnected or tied to RESETn R6 quired to only drive this pin low during
AVDD. reset, and let the internal pull-up ensure
that reset is released.
PB10 R7 | GPIO (5V) ‘ PHO R8 | GPIO (5V)
PH3 R9 | GPIO (5V) J PH6 R10 |GPIO
PH9 R11 | GPIO (5V) ‘ PH12 R12 | GPIO (5V)
PH14 R13 | GPIO (5V) ‘ PH15 R14 | GPIO (5V)
PD2 R15 | GPIO (5V) ‘ PD7 R16 |GPIO
PB8 T GPIO ‘ PC4 T2 |GPIO
PA7 T3 |GPIO ‘ PA10 T4 |GPIO
PA12 T5 | GPIO (5V) J PA14 T6 |GPIO
PB11 T7 |GPIO J PH1 T8 | GPIO (5V)
PH4 T9 |GPIO ‘ PH7 T10 |GPIO (5V)
PH10 T11 | GPIO (5V) ‘ PB13 T12 |GPIO
PB14 T13 |GPIO ‘ AVDD T14 | Analog power supply.
PD1 T15 |GPIO ‘ PD6 T16 |GPIO
Note:

1. GPIO with 5V tolerance are indicated by (5V).

2.The pins PD13, PD14, and PD15 will not be 5V tolerant on all future devices. In order to preserve upgrade options with full hard-
ware compatibility, do not use these pins with 5V domains.
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Pin Name Description Pin Name Description
PES B4 |GPIO ‘ PD11 B5 |GPIO
PF8 B6 |GPIO ‘ PF6 B7 |GPIO
PF3 B8 |GPIO ‘ PE5 B9 |GPIO
PC12 B10 |GPIO (5V) ‘ PC13 B11 | GPIO (5V)
PA1 C1 GPIO ‘ PAO C2 |GPIO
PE10 C3 |GPIO J PD13 C4 |GPIO (5V)
PD12 c5 |GPIO ‘ PF9 c6 |GPIO
C7
D4
F9
G3
vss % | Ground PF2 c8 |GPIO
K4
K7
K10
L7
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. J PD9 D6 |GPIO
D7
IO0vDDO ﬁ? Digital 10 power supply 0. PF1 D8 GPIO (5V)
L4
PE7 D9 |GPIO ‘ PC8 D10 |GPIO (5V)
PC9 D11 | GPIO (5V) ‘ PAB E1 GPIO
PA5 E2 |GPIO ‘ PA4 E3 |GPIO
PBO E4 |GPIO ‘ PFO E8 |GPIO (5V)
PEO E9 |GPIO (5V) J PE1 E10 |GPIO (5V)
PE3 E11 |GPIO ‘ PB1 F1 GPIO
PB2 F2 |GPIO ‘ PB3 F3 |GPIO
PB4 F4 GPIO ‘ DVDD F8 Digital power supply.
Decouple output for on-chip voltage
PE2 F10 |GPIO DECOUPLE F11 regulator. An external decoupling ca-
pacitor is required at this pin.
PB5 G1 GPIO ‘ PB6 G2 |GPIO
IOVDD2 G4 | Digital 10 power supply 2. J PC6 G10 |GPIO
PC7 G11 |GPIO J PCO H1 GPIO (5V)
PC2 H2 | GPIO (5V) ‘ PD14 H3 | GPIO (5V)
PA7 H4 |GPIO ‘ PA8 H5 |GPIO
PD8 H8 |GPIO ‘ PD5 H9 |GPIO
PD6 H10 |GPIO ‘ PD7 H11 | GPIO
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Pin Name Pin(s) Description Pin Name Pin(s) Description
PB2 11 |GPIO ‘ PB3 12 |GPIO
PB4 13 GPIO ‘ PB5 14 GPIO
16
PB6 15 |GPIO vss 22 | Ground
83
PCO 18 GPIO (5V) ‘ PC1 19 | GPIO (5V)
PC2 20 GPIO (5V) ‘ PC3 21 GPIO (5V)
PC4 22 GPIO J PC5 23 GPIO
PB7 24 |GPIO ‘ PB8 25 |GPIO
PA7 26 GPIO ‘ PA8 27 GPIO
PA9 28 GPIO ‘ PA10 29 |GPIO
PA11 30 GPIO ‘ PA12 33 GPIO (5V)
PA13 34 GPIO (5V) ‘ PA14 35 |GPIO
Reset input, active low. To apply an ex- ‘
ternal reset source to this pin, it is re-
RESETn 36 quired to only drive this pin low during PB9 37 GPIO (5V)
reset, and let the internal pull-up ensure
that reset is released.
PB10 38 GPIO (5V) ‘ PB11 39 |GPIO
PB12 40 GPIO AVDD :; Analog power supply.
PB13 42 GPIO ‘ PB14 43 GPIO
PDO 46 GPIO (5V) ‘ PD1 47 GPIO
PD2 48 GPIO (5V) ‘ PD3 49 |GPIO
PD4 50 GPIO J PD5 51 GPIO
PD6 52 GPIO ‘ PD7 53 GPIO
PD8 54 GPIO ‘ PC6 55 |GPIO
PC7 56 GPIO ‘ DVDD 57 Digital power supply.
Decouple output for on-chip voltage
DECOUPLE 59 regulator. An external decoupling ca- PEO 60 GPIO (5V)
pacitor is required at this pin.
PE1 61 GPIO (5V) ‘ PE2 62 GPIO
PE3 63 GPIO J PE4 64 GPIO
PE5 65 GPIO J PE6 66 GPIO
PE7 67 GPIO ‘ PC8 68 GPIO (5V)
PC9 69 GPIO (5V) ‘ PC10 70 GPIO (5V)
PC11 71 GPIO (5V) ‘ VREGI 72 Input to 5 V regulator.
Decoupling for 5 V regulator and regu-
VREGO 73 lator output. Power for USB PHY in PF10 74 GPIO (5V)
USB-enabled OPNs
PF11 75 GPIO (5V) J PFO 76 GPIO (5V)
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Pin Name Pin(s) Description Pin Name Pin(s) Description
PF3 79 |GPIO ‘ PF4 80 |GPIO
PF5 81 |GPIO ‘ PF6 84 |GPIO
PF7 85 |GPIO | PFs 86 |GPIO
PF9 87 |GPIO | PDo 88 |GPIO
PD10 89 |GPIO ‘ PD11 90 |GPIO
PD12 91 GPIO J PE8 92 |GPIO
PE9 93 |GPIO ‘ PE10 94 |GPIO
PE11 95 |GPIO ‘ PE12 9% |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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5.19 EFM32GG11B1xx in QFN64 Device Pinout

Pin 1 index

PA15
PE15

3(
63
62
61
60
59
58
57
56
55
54
53
52
51
50

o
PA® 1 Y48 PC15
AL |2 47 pc14
A2 |3 46 pc13
a3 b oa 45 pc12
pag s a0 pc11
pas |6 13 pco
PAG |7 2 pco
TovDDe |8 Pin 0 a1 pcs
pco |9 VSS 40 DECOUPLE
pc1 10 391 pvop
pc2 b 11 38 pc7
pc3 12 371 pee
pca 13 36 pos
pcs |14 35 1 pp7
PB7 : 15 34 : PD6
A 4 4 N N N AN N N N N NN MM MJ
229:238038885588
o (=]

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 J PAO 1 |GPIO

PA1 2 GPIO J PA2 3 GPIO

PA3 4 |GPIO ‘ PA4 5 |GPIO

PA5 6 GPIO ‘ PAB 7 GPIO
8

IOVDDO 26 Digital 1O power supply 0. PCO 9 GPIO (5V)

55

PC1 10 GPIO (5V) ‘ PC2 11 GPIO (5V)
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Pin Name Pin(s) Description Pin Name Description
PC3 12 GPIO (5V) ‘ PC4 13 GPIO
PC5 14 GPIO ‘ PB7 15 |GPIO
PB8 16 GPIO ‘ PA8 17 GPIO
PA9 18 GPIO ‘ PA10 19 |GPIO

Reset input, active low. To apply an ex-
ternal reset source to this pin, it is re-
RESETn 20 quired to only drive this pin low during PB11 21 GPIO
reset, and let the internal pull-up ensure
that reset is released.
PB12 22 GPIO J AVDD gg Analog power supply.
PB13 24 |GPIO ‘ PB14 25 |GPIO
PDO 28 GPIO (5V) ‘ PD1 29 |GPIO
PD2 30 GPIO (5V) ‘ PD3 31 GPIO
PD4 32 |GPIO | Pos 33 |GPIO
PD6 34 GPIO ‘ PD7 35 |GPIO
PD8 36 GPIO J PC6 37 GPIO
PC7 38 GPIO ‘ DVDD 39 Digital power supply.
Decouple output for on-chip voltage
DECOUPLE 40 regulator. An external decoupling ca- PC8 41 GPIO (5V)
pacitor is required at this pin.
PC9 42 GPIO (5V) ‘ PC10 43 GPIO (5V)
PC11 44 GPIO (5V) ‘ PC12 45 | GPIO (5V)
PC13 46 GPIO (5V) ‘ PC14 47 GPIO (5V)
PC15 48 GPIO (5V) J PFO 49 | GPIO (5V)
PF1 50 GPIO (5V) ‘ PF2 51 GPIO
PF3 52 GPIO ‘ PF4 53 GPIO
PF5 54 GPIO ‘ PES8 56 GPIO
PE9 57 |GPIO ‘ PE10 58 | GPIO
PE11 59 GPIO ‘ PE12 60 GPIO
PE13 61 GPIO J PE14 62 GPIO
PE15 63 GPIO J PA15 64 GPIO

Note:
1. GPIO with 5V tolerance are indicated by (5V).
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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

silabs.com | Building a more connected world.

Preliminary Rev. 0.6 | 167




EFM32GG11 Family Data Sheet
Pin Definitions

GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM3_CC1 #3
TIM5_CC2 #0
PE6 nggvggsgx EBH;#‘L&?%” TIM6_cDTI2#2 | YSORX z} US3_TX'| pRrs CHe #2
- - WTIMO_CC2 #0
WTIM1_CC3 #4
TIM3_CC2 #3
PE7 Btggvggﬁgx EBH&‘;#‘LE?%” TIMs_cco#1 | YSO-TX ﬂ USSRX|  pRrs cH7#2
- - WTIM1_CCO #5
ETH_MIIRXDO #1
TIM6_CDTI2 #1 CAN1_TX #6
PG11 EBI_AD11 #2 WTIMD ODTio #3 USh RTS ETM_TD3 #5
QSPI0_DQS #2
TIM2_CC2 #6 ETC"'K,Q"1”'2§(D;6#1
PG10 EBI_AD10 #2 TIM6_CDTI #1 _
WTIMO_CC2 #3 US3_CTS #3
- QSPI0_CS1 #2
TIM2_CC1 #6 ET&,Z"A”?&%“
PGY EBI_ADO9 #2 TIM6_CDTIO #1 _
- WTIMO_CCH #3 US3_CTS #5
- QSPI0_CS0 #2
US0_CTS #1
EBI_A10#0 EBI_A15|  TIM3_CCO #2 _
PE3 BU_STAT " WTIMT. CC0 #4 UO_RTS#? U1 RX | ACMP1_O#
Emg—ggg zg US0_CS #1 US1_CS
BUSDY BUSCX | EBI_A11#0 EBI_A16 _ #5 US3_CS #1
PE4 LCD_COMO i1 EBI_A22 #3 TIME_CDTI0#2 | 5 py w1 cTs | PRS-CH16#2
- - WTIMO_CCO #0 #3 12C0_SDA #7
WTIM1_CC1 #4 =
TIM6_CC2 #2
PG14 EBI_AD14 #2 WTIM2_CCO #4 ELZBMQEE% ! ETM_TDO #5
PCNT1_SOIN #7 -
TIM6_CC1 #2
PG13 EBI_AD13 #2 WTIMO_CDTI2 #3 ET'&QS”E@'; #1 ETM_TD1 #5
WTIM2_CC2 #3 -
TIM6_CCO #2
PG12 EBI_AD12 #2 wrimo_coTii g | ST MIREOY #1 ETM_TD2 #5
WTIMZ_CC1 #3 -
TIM3_CC1 #1 CMU_CLKIO #4
PE1 BUSCY BUSDX | EBI-A01 zg EBIADB | \wrim1 cco#s C’;’;‘%g #gctioggx PRS_CH23 #1
PCNTO_S1IN #1 - ACMP2_O #2
USO_RTS #1
EBI_AO9 #0 EBI_A14 |  TIM3_CC2 #1 _ PRS_CH20 #2
PE2 BU_VOUT #1 WTIM1_CC3 #3 UO—CTS#? UVI_TX 1 AcMPO_O #1
WTIM2_CC1 #4 ETH_MIICOL #1
PG15 EBI_AD15 #2 PONT1S1IN Us0. Go to ETM_TCLK #5
ETH_TSUTMRTOG
EBI_CS3 #1 EBI_AR- #1'SDIO_WP #2 PRS_CHA17 #1
PB15 BUSAY BUSBX S TIM3_CCA #7 Us2 RS 1 ETNT 103 #1
US5_RTS #1
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GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM5_CCA #2 US5_CTS #3
PH14 BUSS';%'\:AP;’;;BU' EBI_A26 #2 WTIM1_CC2 #7 U1 _RTS #5
PCNT2_SOIN #7 12C1_SCL #6
TIM5_CC2 #2
PH15 BUSS';%":APS&BU' EBI_A27 #2 WTIM1_CC3 #7 US5_RTS #3
PCNT2_S1IN #6
TIMO_CC1 #2
BUSADCOY BU- | EBI_AO6 #1 EBI_A15 - US1_CLK #1
PD2 » _ TIM6_CC1 #6 _ DBG_SWO #3
SADCOX #3 EBI_A27 #0 WTIMT oo #1 LEUT_TX #2
BUSSAA%%’&BU' TIM1_CCA #4 St Tx 2 CMU_CLKO #2
EBI_A11#1 EBI_A20 | WTIM1_CC1 #2 LE- - LES_ALTEX1
PD7 ADCO_EXTN US3_CLK #1 U0_TX
pressemaolly #3 TIMO_OUT1 #0 I ACMP1_O #2
_ PCNTO_S1IN #3 = ETM_TCLK #0
OPA1_N
- LEXTAL N TIMO_CDTH #4 Usga'ﬁéf“é’f%cs CMU_CLKIO #2
- TIMT_CCA #3 o RTS 44 PRS_CH23 #0
TIMO_CCO #5 SDIO_CD #1
EBI_AD11 #1 _ _
_ TIMO_CDTI2 #3 US2_CLK #0 LES_CH4
PC4 Si%ﬁg&"g;&”; EBFﬁkﬁBﬁgﬁ 43 | TIM2_CC2#5LE- | US4_CLK#OUOTX |  PRS_CH18 #2
- R TIMO_OUTO #3 #4 U1_CTS #4 GPIO_EMAWUG
- PCNT1_SOIN #3 12C1_SDA #0
EBI_AD13 #1 TIMO_CC2 #5 LE- US2_TX #2
PA7 BESS‘YSBE%%? EBI_AO1#3 TIM1_OUTO #0 US4 CTS #0 PRS_CH7 #1
= EBI_CSTFT #0 PCNT1_SOIN #4 US5_RX #1
EBI_CSO #1 TIM2_CC2 #0
PA10 BE(?SYS?E%S;;X EBI_A04 #3 TIMO_CC2 #6 US2_CS #2 PRS_CH10 #0
= EBI_VSNC #0 WTIM2_CC1 #0
TIM2_CCO #1
Eg:—ggﬁ z; WTIMO_CDTIO #2 CAN1_RX #5 CMU_CLKO #5
PA12 BUSBY BUSAX | o SOLECn#2 | WTIM2 CCO#1LE- | USO_CLK #5 PRS_CH12 #0
~A00 0 EBL. TIM1_OUTO #2 US2_RTS #2 ACMP1_0 #3
PCNT1_SOIN #5
CBl REN#1 TIM2_CC2 #1
o1 BUSBY BUSAX | o SOLEERAT | WTIMo_CDTI2#2 | US1_TX#6US2 RX | PRS_CH14 #0
LCD_BEXT P02 D EBLAOS | wrima_CC2#1LE- | #3 US3_RTS #2 ACMP1_O #4
TIM1_OUT1 #2
TIMO_CDTI2 #4 US0_CTS #5
BUSAY BUSBX TIMI_CC2 #3 US1_CLK #5 g,\“ﬂ"g—gl'_'}zl) f?
.y VDACO_OUTO/ | EBI_BL1#2EBI_A02 | WTIM2_CC2 #2 LE- US2_CS #3 A
OPAO_OUT #1 EBI_A11#3 TIMO_OUTO #1 US5_CLK #0 JOSTAG
IDACO_OUT PCNTO_S1IN #7 U1 CTS #2 A
PCNT1_SOIN #6 12C1_SDA #1 -
BUSADC1Y BU- USO_RTS #6
PH1 SADC1X EBI_DTEN #2 LEU1 RX #5
BUSADC1Y BU- TIM6_CC2 #3
PH4 el EBI_A16 #2 WTIMZ o0 6 US4_TX #4
BUSADC1Y BU- TIM6_CDTI2 #3
PH7 e EBI_A19 #2 W &G0 US4_CS #4
BUSACMP3Y BU- TIM6_CC2 #4
PH10 OGS EBI_A22 #2 WTIMT. Co2 fis US5_TX #3

silabs.com | Building a more connected world.

Preliminary Rev. 0.6 | 176




EFM32GG11 Family Data Sheet
Pin Definitions

5.21 Alternate Functionality Overview

A wide selection of alternate functionality is available for multiplexing to various pins. The following table shows the name of the alter-
nate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings and the associated GPIO
pin. Refer to 5.20 GPIO Functionality Table for a list of functions available on each GPIO pin.

Note: Some functionality, such as analog interfaces, do not have alternate settings or a LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.

Table 5.21. Alternate Functionality Overview

Alternate LOCATION
Functionality 0-3 4-7 Description
0: PE13 | 4: PA6
1: PE2 5: PBO .
ACMPO_O 2- PD6 6- PB2 Analog comparator ACMPO, digital output.
3: PB11 7: PB3
0: PF2 4: PA14
1: PE3 5: PB9 .
ACMP1_O 2. PD7 6- PB10 Analog comparator ACMP1, digital output.
3: PA12 7: PA5
0: PD8 4: P11
ACMP2_0O ; EE? 5: P12 Analog comparator ACMP2, digital output.
3: PIO
0: PFO 4: Pl4
ACMP3_O ; Egli 5:PIS Analog comparator ACMP3, digital output.
3: PC13
0: PD7
ADCO_EXTN Analog to digital converter ADCO external reference input negative pin.
0: PD6
ADCO_EXTP Analog to digital converter ADCO external reference input positive pin.
0: PD7
ADC1_EXTN Analog to digital converter ADC1 external reference input negative pin.
0: PD6
ADC1_EXTP Analog to digital converter ADC1 external reference input positive pin.
0: PF1
BOOT_RX Bootloader RX.
0: PFO
BOOT_TX Bootloader TX.
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Alternate LOCATION

Functionality 0-3 4-7 Description

:PCO
:PC11
: PH11
: PE5

EBI_A23 External Bus Interface (EBI) address output pin 23.

PC1
PFO
- PH12
: PE6

PC2
- PF1
: PH13
- PE7

EBI_A24 External Bus Interface (EBI) address output pin 24.

EBI_A25 External Bus Interface (EBI) address output pin 25.

PC4
. PF2
- PH14
:PC8

PD2
- PF5
- PH15
- PC9

EBI_A26 External Bus Interface (EBI) address output pin 26.

EBI_A27 External Bus Interface (EBI) address output pin 27.

: PE8
: PBO

EBI_ADOO PO

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

NA2Q|WN=2Q N2 | W2 W2 w2 o

: PE9
: PB1

EBI_ADO1 PG

N =0

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

0: PE10
:PB2
2: PG2

-

EBI_ADO02 External Bus Interface (EBI) address and data input / output pin 02.

0: PE11
1: PB3

EBI_ADO3 2 PG3

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

0: PE12
1: PB4

EBI_ADO04 2. PG4

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

0: PE13
1: PB5

EBI_ADO05 2. PG5

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

0: PE14
1: PB6

EBI_ADO6 » POB

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

0: PE15
1: PCO

EBI_ADO7 2. PG7

External Bus Interface (EBI) address and data input / output pin 07.
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Table 5.25. ACMP2 Bus and Pin Mapping

09d 09d ovd ovd 03d 03d
19d 1Od Ivd Ivd l3d L3d
¢od ¢od cvd cvd
€9d €9d €vd €vd
¥9d ¥Od yvd yvd ¥3d ¥3d
GOd GOd Svd Svd G3d G¢3d
99d 99d ovd ovd 93d 93d
19d 19d Lvd Lvd /3d /3d
8vd 8vd 83d 83d
6vd 6vd 63d 63d
0olvd olLvd oL3d oL3d
Llvd Livd L13d l13d
clvd clvd ¢l3ad ¢l3ad
€lvd €ivd €l3d €13d
yivd yivd ¥i3d ¥i3d
Sivd Sivd Si3ad Si3ad
04ad 04ad 04d 04d
lad lad ldd Ldd
¢dad ¢dd ¢4dd ¢dd
€4dd €dd €4d €4d
¥4ad ydd v4d vdd
Sdd Gdad Gdd G4d
9dd 9dd 94d 94d
,4d /4d
8dd 84d
649d 649d 64d 64d
olad olLad 0Ldd oLdd
llad l1dd bldd b1dd
clgad clad cldd cldd
€ldad €ldad €ldd €ldd
vigad viad vidd vidd
glad Slad Sldd Sldd
XZdNOVSNA | AcdNDVSNg | Xvsnd AVSNg Xdasnd Adgsnd Xosnd AOSNnd Xasnd Adsnd
X0140dV A0LHOdY | X11HOdV | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | X¥1dOdV | AvLd0dV

Preliminary Rev. 0.6 | 214

el
—
9]
=
]
g
3]
@
c
c
o]
3]
®
9]
1S
©
)
£
S
=]
[an]
=
o
9
@
-1
]
®




EFM32GG11 Family Data Sheet
BGA152 Package Specifications

7. BGA152 Package Specifications
7.1 BGA152 Package Dimensions
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Figure 7.1. BGA152 Package Drawing
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Table 8.1. BGA120 Package Dimensions

Dimension Min Typ Max
A 0.78 0.84 0.90
A1 0.13 0.18 0.23
A3 0.17 0.21 0.25
A2 0.45 REF
D 7.00 BSC
e 0.50 BSC
E 7.00 BSC
D1 6.00 BSC
E1 6.00 BSC
b 0.20 0.25 0.30
aaa 0.10
bbb 0.10
ddd 0.08
eee 0.15
fff 0.05
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.

silabs.com | Building a more connected world.

Preliminary Rev. 0.6 | 235




EFM32GG11 Family Data Sheet
BGA120 Package Specifications

8.2 BGA120 PCB Land Pattern
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Figure 8.2. BGA120 PCB Land Pattern Drawing
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