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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"

Obsolete

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
95

2MB (2M x 8)

FLASH

512K x 8

1.8V ~ 3.8V

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

Internal

-40°C ~ 85°C (TA)

Surface Mount

120-VFBGA

120-BGA (7x7)

https://www.e-xfl.com/product-detail/silicon-labs/efm32gg11b820f2048gl120-a

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/efm32gg11b820f2048gl120-a-4441573
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

EFM32GG11 Family Data Sheet

3.8.4 Capacitive Sense (CSEN)

The CSEN module is a dedicated Capacitive Sensing block for implementing touch-sensitive user interface elements such a switches
and sliders. The CSEN module uses a charge ramping measurement technique, which provides robust sensing even in adverse condi-
tions including radiated noise and moisture. The module can be configured to take measurements on a single port pin or scan through
multiple pins and store results to memory through DMA. Several channels can also be shorted together to measure the combined ca-
pacitance or implement wake-on-touch from very low energy modes. Hardware includes a digital accumulator and an averaging filter,
as well as digital threshold comparators to reduce software overhead.

3.8.5 Digital to Analog Current Converter (IDAC)

The Digital to Analog Current Converter can source or sink a configurable constant current. This current can be driven on an output pin
or routed to the selected ADC input pin for capacitive sensing. The full-scale current is programmable between 0.05 pA and 64 pA with
several ranges consisting of various step sizes.

3.8.6 Digital to Analog Converter (VDAC)

The Digital to Analog Converter (VDAC) can convert a digital value to an analog output voltage. The VDAC is a fully differential, 500
ksps, 12-bit converter. The opamps are used in conjunction with the VDAC, to provide output buffering. One opamp is used per single-
ended channel, or two opamps are used to provide differential outputs. The VDAC may be used for a number of different applications
such as sensor interfaces or sound output. The VDAC can generate high-resolution analog signals while the MCU is operating at low
frequencies and with low total power consumption. Using DMA and a timer, the VDAC can be used to generate waveforms without any
CPU intervention. The VDAC is available in all energy modes down to and including EM3.

3.8.7 Operational Amplifiers

The opamps are low power amplifiers with a high degree of flexibility targeting a wide variety of standard opamp application areas, and
are available down to EM3. With flexible built-in programming for gain and interconnection they can be configured to support multiple
common opamp functions. All pins are also available externally for filter configurations. Each opamp has a rail to rail input and a rail to
rail output. They can be used in conjunction with the VDAC module or in stand-alone configurations. The opamps save energy, PCB
space, and cost as compared with standalone opamps because they are integrated on-chip.

3.8.8 Liquid Crystal Display Driver (LCD)

The LCD driver is capable of driving a segmented LCD display with up to 8x36 segments. A voltage boost function enables it to provide
the LCD display with higher voltage than the supply voltage for the device. A patented charge redistribution driver can reduce the LCD
module supply current by up to 40%. In addition, an animation feature can run custom animations on the LCD display without any CPU
intervention. The LCD driver can also remain active even in Energy Mode 2 and provides a Frame Counter interrupt that can wake-up
the device on a regular basis for updating data.

3.9 Reset Management Unit (RMU)

The RMU is responsible for handling reset of the EFM32GG11. A wide range of reset sources are available, including several power
supply monitors, pin reset, software controlled reset, core lockup reset, and watchdog reset.

3.10 Core and Memory

3.10.1 Processor Core

The ARM Cortex-M processor includes a 32-bit RISC processor integrating the following features and tasks in the system:
* ARM Cortex-M4 RISC processor with FPU achieving 1.25 Dhrystone MIPS/MHz
» Memory Protection Unit (MPU) supporting up to 8 memory segments
» Embedded Trace Macrocell (ETM) for real-time trace and debug
» Up to 2048 kB flash program memory
* Dual-bank memory with read-while-write support
» Up to 512 kB RAM data memory
» Configuration and event handling of all modules
» 2-pin Serial-Wire or 4-pin JTAG debug interface
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Figure 3.3. EFM32GG11 Memory Map — Peripherals
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4.1.2 Operating Conditions

When assigning supply sources, the following requirements must be observed:

+ VREGVDD must be greater than or equal to AVDD, DVDD and all IOVDD supplies.
+ VREGVDD = AVDD

+ DVDD < AVDD

+ |IOVDD < AVDD
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Parameter Symbol Test Condition Min Typ Max Unit
Open-loop gain GoL DRIVESTRENGTH =3 — 135 — dB
DRIVESTRENGTH =2 — 137 — dB
DRIVESTRENGTH =1 — 121 — dB
DRIVESTRENGTH =0 — 109 — dB
Loop unit-gain frequency7 UGF DRIVESTRENGTH = 3, Buffer — 3.38 — MHz
connection
DRIVESTRENGTH = 2, Buffer — 0.9 — MHz
connection
DRIVESTRENGTH = 1, Buffer — 132 — kHz
connection
DRIVESTRENGTH = 0, Buffer — 34 — kHz
connection
DRIVESTRENGTH = 3, 3x Gain — 2.57 — MHz
connection
DRIVESTRENGTH = 2, 3x Gain — 0.71 — MHz
connection
DRIVESTRENGTH =1, 3x Gain — 113 — kHz
connection
DRIVESTRENGTH = 0, 3x Gain — 28 — kHz
connection
Phase margin PM DRIVESTRENGTH = 3, Buffer — 67 — °
connection
DRIVESTRENGTH = 2, Buffer — 69 — °
connection
DRIVESTRENGTH = 1, Buffer — 63 — °
connection
DRIVESTRENGTH = 0, Buffer — 68 — °
connection
Output voltage noise NouT DRIVESTRENGTH = 3, Buffer — 146 — pMVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH = 2, Buffer — 163 — pMVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH = 1, Buffer — 170 — uVrms
connection, 10 Hz - 1 MHz
DRIVESTRENGTH = 0, Buffer — 176 — puVrms
connection, 10 Hz - 1 MHz
DRIVESTRENGTH = 3, 3x Gain — 313 — pMVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH = 2, 3x Gain — 271 — pVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH =1, 3x Gain — 247 — pMVrms
connection, 10 Hz - 1 MHz
DRIVESTRENGTH = 0, 3x Gain — 245 — puVrms
connection, 10 Hz - 1 MHz
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EBI Read Enable Output Timing

Timing applies to both EBI_REn and EBI_NANDRER for all addressing modes and both polarities. Output timing for EBI_AD applies
only to multiplexed addressing modes D8A24ALE and D16A16ALE. All numbers are based on route locations 0,1,2 only (with all EBI
alternate functions using the same location at the same time). Timing is specified at 10% and 90% of IOVDD, 25 pF external loading,
and slew rate for all GPIO set to 6.

Table 4.38. EBI Read Enable Output Timing

Parameter Test Condition
Output hold time, from trail- | toH_Rren IOVDD 2 1.62V -23 + — ns
ing EBI_REn / EBI_NAN- (RDHOLD *
DREn edge to EBI_AD, tHFCOR-
EBI_A, EBI_CSn, EBI_BLn ECLK)
invalid
IOVDD 23.0V -13 + — ns
(RDHOLD *
tHFCOR-
ECLK)
Output setup time, from tosu_REn IOVDD 21.62V -12 + — ns
EBI_AD, EBI_A, EBI_CSn, (RDSETUP
EBI_BLn valid to leading *tHFCOR-
EBI_REn / EBI_NANDREN ECLK)
edge
IOVDD 23.0V -1+ — ns
(RDSETUP
* tHFCOR-
ECLK)
EBI_REn pulse width? 2 twiDTH_REn IOVDD =2 1.62 V 6+ — ns
(MAX(1,
RDSTRB) *
tHFCOR-
ECLK)
IOVDD 23.0V -4+ — ns
(MAX(1,
RDSTRB) *
tHFCOR-
ECLK)
Note:

1. The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFRE=0. The leading edge of
EBI_REn can be moved to the right by setting HALFRE=1. This decreases the length of tyiptH_ren and increases the length of
tosu_ren by 1/2 * thrcLkNODIV-

2.When page mode is used, RDSTRB is replaced by RDPA for page hits.
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SDIO DDR Mode Timing

Timing is specified for route location 0 at 1.8 V IOVDD with voltage scaling disabled. Slew rate for SD_CLK set to 6, all other GPIO set
to 6, DRIVESTRENGTH = STRONG for all pins. SDIO_CTRL_TXDLYMUXSEL = 1. Loading between 5 and 10 pF on all pins or be-
tween 10 and 30 pF on all pins.

Table 4.49. SDIO DS Mode Timing (Location 0)

Parameter Test Condition
Clock frequency during data | Fsp cLk Using HFRCO, AUXHFRCO, or — — 20 MHz
transfer USHFRCO
Using HFXO — — TBD MHz
Clock low time twiL Using HFRCO, AUXHFRCO, or 22.6 — — ns
USHFRCO
Using HFXO TBD — — ns
Clock high time twH Using HFRCO, AUXHFRCO, or 22.6 — — ns
USHFRCO
Using HFXO TBD — — ns
Clock rise time tr 1.69 6.52 — ns
Clock fall time tr 1.42 4.96 — ns
Input setup time, CMD valid | tigy 6 — — ns
to SD_CLK
Input hold time, SD_CLK to |ty 1.8 — — ns
CMD change
Output delay time, SD_CLK | topLy 0 — 16 ns
to CMD valid
Output hold time, SD_CLK to | ton 0.8 — — ns
CMD change
Input setup time, DAT[0:3] tisu2x 6 — — ns
valid to SD_CLK
Input hold time, SD_CLK to | tjHox 1.5 — — ns
DAT[0:3] change
Output delay time, SD_CLK | topLy2x 0 — 16 ns
to DAT[0:3] valid
Output hold time, SD_CLK to | toH2x 0.8 — — ns
DAT[0:3] change
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Supply Current (mA)

Supply Current (mA)

EM1, No DCDC
12
—— HFRCO @ 72 MHz
= HFXO @ 50 MHz
——— HFRCO @ 48 MHz
10 1 — HFrco @ 32 MHz
= HFRCO @ 16 MHz, Voltage scaling enabled
8 -
6 -
4
2 -
0 1 1 1 1 1 1
-25 0 25 50 75 100 125
Temperature (Degrees C)
EM1, With DCDC, LP
8
—— HFRCO @ 72 MHz
—— HFXO @ 50 MHz
7 1 —— HFRCO @ 48 MHz
=—— HFRCO @ 32 MHz
64— HFRCO @ 16 MHz, Voltage scaling enabled
5 -
4 -
3 -
24—
1 -
0 T T T T

-25 0 25 50 75 100

Temperature (Degrees C)

125

Supply Current (mA)

}I

EM1, With DCDC, LN DCM

HFRCO @ 72 MHz

HFXO @ 50 MHz

HFRCO @ 48 MHz

HFRCO @ 32 MHz

HFRCO @ 16 MHz, Voltage scaling enabled

T
-25

0 25 50 75
Temperature (Degrees C)

1
100 125

Figure 4.25. EM1 Sleep Mode Typical Supply Current vs. Temperature

Typical supply current for EM2, EM3 and EM4H using standard software libraries from Silicon Laboratories.
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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 41 Analog power supply.
PB13 42 GPIO ‘ PB14 43 GPIO
PDO 45 GPIO (5V) ‘ PD1 46 GPIO
PD2 47 GPIO (5V) ‘ PD3 48 GPIO
PD4 49 GPIO J PD5 50 GPIO
PD6 51 GPIO ‘ PD7 52 GPIO
PD8 53 GPIO ‘ PC7 54 GPIO
VREGVSS 55 Voltage regulator VSS ‘ VREGSW 56 DCDC regulator switching node
VREGVDD 57 Voltage regulator VDD input ‘ DVDD 58 Digital power supply.
Decouple output for on-chip voltage
DECOUPLE 60 regulator. An external decoupling ca- PE1 61 GPIO (5V)
pacitor is required at this pin.
PE2 62 GPIO J PE3 63 GPIO
PE4 64 GPIO J PE5 65 |GPIO
PE6 66 GPIO ‘ PE7 67 GPIO
PC8 68 GPIO (5V) ‘ PC9 69 | GPIO (5V)
PC10 70 GPIO (5V) ‘ PC11 71 GPIO (5V)
Decoupling for 5 V regulator and regu-
VREGI 72 Input to 5 V regulator. VREGO 73 lator output. Power for USB PHY in
USB-enabled OPNs
PF10 74 GPIO (5V) J PF11 75 | GPIO (5V)
PFO 76 GPIO (5V) J PF1 77 GPIO (5V)

silabs.com | Building a more connected world.

Preliminary Rev. 0.6 | 142




EFM32GG11 Family Data Sheet
Pin Definitions

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 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
reset, and let the internal pull-up ensure
that reset is released.

PB9 37 | GPIO (5V)

PB10 38 GPIO (5V) PB11 39 GPIO

AVDD 41 Analog power supply.

PB12 40 GPIO 45

PB13 42 GPIO PB14 43 GPIO

PDO 46 GPIO (5V) PD1 47 GPIO

PD4 50 GPIO 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-
pacitor is required at this pin.

PEO 60 |GPIO (5V)

PE2 62 GPIO
PE4 64 GPIO
PE6 66 GPIO

PE1 61 | GPIO (5V)
PE3 63 | GPIO

PES5 65 GPIO

PE7 67 | GPIO PC8 68 | GPIO (5V)
PC10 70 | GPIO (5V)
PC12 72 |GPIO (5V)

PC14 74 GPIO (5V)

PC9 69 | GPIO (5V)
PC11 71 |GPIO (5V)
PC13 73 | GPIO (5V)

PC15 75 GPIO (5V) PFO 76 GPIO (5V)

PF1 77 GPIO (5V) PF2 78 GPIO

|
|
|
|
|
|
|
|
|
|
|
|
PD2 48 GPIO (5V) ‘ PD3 49 GPIO
|
|
|
|
J
|
|
|
|
J
|
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5.16 EFM32GG11B8xx 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 PF11
AL |2 47 P10
A2 |3 46 VReGo
a3 b oa 45 VReGI
pag s a0 pE7
pas |6 13 pes
PAG |7 22 pEs
TovDDe |8 Pin 0 a1 pea
pB3 |9 VSS 40 ' DECOUPLE
pBa 10 391 pvop
pBs |11 38 | VREGVDD
PB6 | 12 371 VREGSW
pca 13 36 | VREGVSS
pcs |14 35 | pps
PB7 : 15 34 : PD6
A 4 4 N N N AN N N N N NN MM MJ
FEENEEEFREER R
o ]

Figure 5.16. EFM32GG11B8xx 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 5.16. EFM32GG11B8xx 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 27 Digital 1O power supply 0. PB3 9 GPIO
55
PB4 10 GPIO ‘ PB5 11 GPIO
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Pin Name Pin(s) Description Pin Name Pin(s) Description
PB6 12 |GPIO ‘ PC4 13 |GPIO
PC5 14 GPIO ‘ PB7 15 GPIO
PB8 16 GPIO ‘ PA12 17 GPIO (5V)
PA13 18 GPIO (5V) ‘ PA14 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.
23
PB12 22 GPIO AVDD 27 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 ‘ PD5 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- PE4 41 GPIO
pacitor is required at this pin.
PE5 42 GPIO ‘ PE6 43 GPIO
PE7 44 GPIO ‘ VREGI 45 Input to 5 V regulator.
Decoupling for 5 V regulator and regu-
VREGO 46 lator output. Power for USB PHY in PF10 47 GPIO (5V)
USB-enabled OPNs
PF11 48 GPIO (5V) J PFO 49 GPIO (5V)
PF1 50 GPIO (5V) ‘ PF2 51 GPIO
VBUS 52 USB VBUS signal and auxiliary input to PE12 53 GPIO
5 V regulator.
PF5 54 GPIO ‘ PES 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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Pin Definitions

GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM2_CDTIO #0
TIMT_CCO #2
EBI_ADOO #1 -
BUSBY BUSAX = TIM3_CC2 #7 PRS_CH4 #1
PBO LCD_SEG32 Eg'l—if‘g zg WTIMO_CCO #5 LEU1_TX#3 ACMPO_O #5
- PCNTO_SOIN #5
PCNT1_S1IN #2
TIM3_CCO #1
PEO BUSDY BUsCx | EBI-A00 zg EBLAOT|  \wrim1_cc1#3 C’;T%Sf #é%t/iong X i%?\/I_PCZH%DZ :11
PCNTO_SOIN #1 - -
US0_CTS #2 LEs
BUSACMPOY BU- | EBI_A06 #0 EBI_A13 US1_RTS #3 _
PC7 SACMPOX OPA3 N |  #1 EBI A21#3 WTIM1_CCO #3 LEUT RX #0 PERTSM—%FE';OS##;
12C0_SCL #2 -
TIM2_CDTH #0
EBI_ADO1 #1 TIMT_CC1 #2 ETH_MIICRS #0
PB1 BI':JC?SYSIIBE%S:32X EBI_CS1 #3 WTIMO_CCH #5 LE- US5_RX #2 PRS_CH5 #1
= EBI_A17 #0 TIM1_OUT1 #5 LEU1 RX #3
PCNTO_S1IN #5
TIM2_CDTI2 #0
. BUSBY BUSAX EE'?B'I—AC%OzZ :;1 TIM1_CC2 #2 ETH_MIICOL #0 PRS_CH18 #0
LCD_SEG34 T WTIMO_CC2 #5 LE- US1_CS #6 ACMPO_O #6
- TIM1_OUTO #5
ETH_MIICRS #2
BUSAY BUSBX EBI_ADO3 #1 TIM1_CC3 #2 ETH_MDIO #0 BRS CHI19 0
PB3 LCD_SEG20 / EBI_CS3 #3 WTIMO_CCO #6 SDIO_DATG #1 JOSTA
LCD_COM4 EBI_A19 #0 PCNT1 SOIN#1 | US2 TX#1 US3_TX -
#2 QSPI0_DQ4 #1
USO_RTS #2
- LES_CH6
BUSACMPOY BU- US1_CTS #3 _
PC6 SACMIPOX OPAs. P EBI_AO5 #0 WTIM1_CC3 #2 CEGT 1 40 E$,\sﬂ_$g 1 z;
12C0_SDA #2 _
ETH_MIICOL #2
ETH_MDC #0
BUSBY BUSAX EBI_ADO4 #1 .
PB4 LCD_SEG21 / EBI_ARDY #3 WTIMO_CC1 #6 SDIO_DAT7 #1 PRS_CH20 #0
costeal DAY PCNT1_S1IN #1 US2_RX #1
- - QSPIO_DQ5 #1
LEUT_TX #4
ETH_TSUEXTCLK
BUSAY BUSBX EBI_ADO5#1 | WTIMO_CC2#6 LE- | #0 USO_RTS #4
PB5 LCD SEG22/ |EBI_ALE #3EBI_A21| TIM1_OUTO #4 US2 CLK #1 PRS_CH21 #0
LCD_COMS6 #0 PCNTO_SOIN #6 QSPI0_DQ6 #1
LEU1_RX #4
TIMO_CCO #3
BUSBY BUSAX EBI_ADO6 #1 TIM2_CCO #4 EL';—UTSSOULTS{EG
PB6 LCD._SEG23 / EBI WEn#3 | WTIM3_CCO #6 LE- roarvibe PRS_CH12 #1
LCD_COM?7 EBI_A22 #0 TIM1_OUT1 #4 e
PCNTO_S1IN #6 =
TIM6_CC1 #7 US1_RTS #1 PRS CHI1 #2
. BUSADCOY BU- | EBI_A09 #1 EBI_A18 | WTIMO_CDTI1 #4 UO_CTS #5 R
SADCOX OPA2_OUT #3 WTIM1_CC3 #1 LEUO_RX #0 Al
WTIM2_CC2 #5 12C1_SCL #3 -
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Pin Definitions

GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
USO_CLK #4
oa13 BUSAY BUSBX vm/ll\%cggo#:o US1_CTS #5 CMU_CLKIO #3
HFXTAL P o o US5_CS #0 PRS_CH7 #0
= LEUO_TX #1
USO_CS #4
TIM6_CC1 #5 =
PB14 BUSBY BUSAX WTIM1_CCA #0 US1_RTS #5 PRS_CHS6 #1
HFXTAL N A US5_CTS #0
= LEUO_RX #1
VDACO_OUT1ALT / TTI:\'X';—CCCE’OT ;:2
oD OPA1_OUTALT #4 | EBI_AOS#1EBI_A14| 1 0-CC0#2 CANO_TX #2 DEG SWO #2
BUSADCOY BU- #3 _ US1_RX #1 -
SADCOX OPA3_OUT WTIM1_CC3 #0
- PCNT2_S1IN #0
BUSADCOY BU- TIM1_CCO #4 USO_RTS #5
SADCOX TIM6_CC2 #7 US1 RX #2 ?_"é'g—gl'_'féz)z
. ADCO_EXTP | EBI_A10 #1 EBI A19| WTIMO_CDTI2 #4 US2 CTS #5 v pl
VDACO_EXT #3 WTIM1_CCO#2LE- | US3_CTS #2 oo #2
ADC1_EXTP TIMO_OUTO #0 UO_RTS #5 AR
OPA1_P PCNTO_SOIN #3 12C0_SDA #1 -
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Alternate LOCATION

Functionality 0-3 4-7 Description

: PE3
: PD6
: PC10
:PB10

EBI_A10 External Bus Interface (EBI) address output pin 10.

PE4

PD7

:Pl6

: PB11

EBI_A11 External Bus Interface (EBI) address output pin 11.

PES
: PD8
:PI7

: PB12

EBI_A12 External Bus Interface (EBI) address output pin 12.

PE6
:PC7
:PI8

:PDO

EBI_A13 External Bus Interface (EBI) address output pin 13.

PE7
: PE2
: PI9
: PD1

EBI_A14 External Bus Interface (EBI) address output pin 14.

PC8
PE3
: P10
:PD2

EBI_A15 External Bus Interface (EBI) address output pin 15.

PBO
: PE4
: PH4
: PD3

EBI_A16 External Bus Interface (EBI) address output pin 16.

PB1
: PE5
: PH5
: PD4

EBI_A17 External Bus Interface (EBI) address output pin 17.

PB2
: PE6
: PH6
:PD5

PB3
: PE7
. PH7
: PD6

PB4
: PC8
: PH8
: PD7

EBI_A18 External Bus Interface (EBI) address output pin 18.

EBI_A19 External Bus Interface (EBI) address output pin 19.

EBI_A20 External Bus Interface (EBI) address output pin 20.

PB5
: PC9
: PH9
: PC7

EBI_A21 External Bus Interface (EBI) address output pin 21.

PB6
: PC10
: PH10
: PE4

EBI_A22 External Bus Interface (EBI) address output pin 22.

WNRQ W2 OO | W2 W20 WO | W22 WO | W20 | W20 W2 W2 W o
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Alternate LOCATION
Functionality 0-3 4-7 Description
0: PB11
GPIO_EM4WU7 Pin can be used to wake the system up from EM4
0: PF8
GPIO_EM4WU8 Pin can be used to wake the system up from EM4
0: PE10
GPIO_EM4WU9 Pin can be used to wake the system up from EM4
0: PB14
HFXTAL_N High Frequency Crystal negative pin. Also used as external optional clock input pin.
0: PB13
HFXTAL_P High Frequency Crystal positive pin.
0: PA1 4: PC1
1: PD7 5: PF1 . L
12C0_SCL 2. PC7 6- PE13 12C0 Serial Clock Line input / output.
3:PD15 | 7:PE5
0: PAO 4: PCO
1: PD6 5: PFO . .
12C0_SDA 2 PC6 6- PE12 12C0 Serial Data input / output.
3:PD14 | 7:PE4
0: PC5 4: PF2
1: PB12 5: PH12 . .
12C1_SCL 2 PE1 6. PH14 12C1 Serial Clock Line input / output.
3: PD5 7:PI3
0: PC4 4: PC11
1: PB11 5: PH11 . .
12C1_SDA 2: PEO 6. PH13 12C1 Serial Data input / output.
3: PD4 7:PI2
0: PF5 4: PF14
1: PC15 | 5: PF3 . L
12C2_SCL 2. PE11 6. PC13 12C2 Serial Clock Line input / output.
3: PF12 7: P15
0: PE8 4: PF13
1: PC14 | 5: PF15 . .
12C2_SDA 2: PF10 6- PC12 12C2 Serial Data input / output.
3: PF4 7:Pl4
0: PB11
IDACO_OUT IDACO output.
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Pin Definitions

Alternate LOCATION

Functionality 0-3 4-7 Description
0: PE11

LCD_SEG7 LCD segment line 7.
0: PE12

LCD_SEGS8 LCD segment line 8
0: PE13

LCD_SEG9 LCD segment line 9
0: PE14

LCD_SEG10 LCD segment line 10.
0: PE15

LCD_SEG11 LCD segment line 11.
0: PA15

LCD_SEG12 LCD segment line 12.
0: PAO

LCD_SEG13 LCD segment line 13.
0: PA1

LCD_SEG14 LCD segment line 14.
0: PA2

LCD_SEG15 LCD segment line 15.
0: PA3

LCD_SEG16 LCD segment line 16.
0: PA4

LCD_SEG17 LCD segment line 17.
0: PAS

LCD_SEG18 LCD segment line 18.
0: PA6

LCD_SEG19 LCD segment line 19.

silabs.com | Building a more connected world. Preliminary Rev. 0.6 | 190




EFM32GG11 Family Data Sheet
Pin Definitions

Alternate

Functionality

LOCATION

0-3

4-7

Description

: PB8
Low Frequency Crystal (typically 32.768 kHz) negative pin. Also used as an optional ex-
LFXTAL_N - 4
— ternal clock input pin.

: PB7

LFXTAL_P Low Frequency Crystal (typically 32.768 kHz) positive pin.
:PC5

OPAO_N Operational Amplifier O external negative input.
: PC4

OPAO_P Operational Amplifier 0 external positive input.
: PD7

OPA1_N Operational Amplifier 1 external negative input.
: PD6

OPA1_P Operational Amplifier 1 external positive input.
:PD3

OPA2_N Operational Amplifier 2 external negative input.
:PD5

OPA2_OUT Operational Amplifier 2 output.
: PDO

OPA2_OUTALT Operational Amplifier 2 alternative output.
: PD4

OPA2 P Operational Amplifier 2 external positive input.
:PC7

OPA3_N Operational Amplifier 3 external negative input.
: PD1

OPA3_OUT Operational Amplifier 3 output.
:PC6

OPA3_P Operational Amplifier 3 external positive input.
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EFM32GG11 Family Data Sheet
Pin Definitions

Alternate LOCATION
Functionality 0-3 4-7 Description
0: PD9
SDIO_DAT7 1. PB4 SDIO Data 7.
0: PF9
1: PC5 .
SDIO_WP 2: PB15 SDIO Write Protect.
3: PB9
0: PAO 4: PFO
1: PF6 5: PC4 ) .
TIMO_CCO 2. PD1 6. PA8 Timer 0 Capture Compare input / output channel 0.
3: PB6 7: PA1
0: PA1 4: PF1
1: PF7 5: PC5 ) .
TIMO_CCA1 2. PD2 6- PA9 Timer 0 Capture Compare input / output channel 1.
3: PCO 7: PAO
0: PA2 4: PF2
1: PF8 5: PA7 ) .
TIMO_CC2 2 PD3 6: PA10 Timer 0 Capture Compare input / output channel 2.
3: PC1 7: PA13
0: PA3 4: PB7
1: PC13 ) . ) .
TIMO_CDTIO 2. PF3 Timer 0 Complimentary Dead Time Insertion channel 0.
3: PC2
0: PA4 4: PB8
1: PC14 ) . ) .
TIMO_CDTH 2 PF4 Timer 0 Complimentary Dead Time Insertion channel 1.
3: PC3
0: PA5 4: PB11
1: PC15 . . ) .
TIMO_CDTI2 2 PF5 Timer 0 Complimentary Dead Time Insertion channel 2.
3: PC4
0: PC13 | 4: PD6
1: PE10 5: PF2 ) .
TIM1_CCO 2: PBO 6. PF13 Timer 1 Capture Compare input / output channel 0.
3: PB7 7:Pl6
0: PC14 | 4:PD7
1: PE11 5: PF3 ) .
TIM1_CCA1 5. PB1 6- PF14 Timer 1 Capture Compare input / output channel 1.
3: PB8 7:PI7
0: PC15 | 4:PC13
1: PE12 5: PF4 ) .
TIM1_CC2 2 PB2 6- PF15 Timer 1 Capture Compare input / output channel 2.
3: PB11 7: P18
0: PC12 | 4:PC14
1: PE13 5: PF12 ) .
TIM1_CC3 2. PB3 6- PF5 Timer 1 Capture Compare input / output channel 3.
3: PB12 7: P19
0: PA8 4: PB6
1: PA12 5: PC2 ) .
TIM2_CCO 2. PC8 6- PGS Timer 2 Capture Compare input / output channel 0.
3: PF2 7: PG5
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BGA192 Package Specifications

6.3 BGA192 Package Marking

EFM32

PPPPPPPPPP
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YYWW

Figure 6.3. BGA192 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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EFM32GG11 Family Data Sheet
TQFP100 Package Specifications

Table 10.2. TQFP100 PCB Land Pattern Dimensions

Dimension Min Nom Max
C1 15.4

C2 15.4

E 0.50 BSC

X 0.30

Y 1.50

Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines.

3. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 pm
minimum, all the way around the pad.

4. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
5. The stencil thickness should be 0.125 mm (5 mils).

6. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.

7.A No-Clean, Type-3 solder paste is recommended.

8. The recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.

10.3 TQFP100 Package Marking

EFM32
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Figure 10.3. TQFP100 Package Marking

The package marking consists of:
+ PPPPPPPPPP — The part number designation.
« TTTTTT — A trace or manufacturing code. The first letter is the device revision.
* YY — The last 2 digits of the assembly year.
* WW — The 2-digit workweek when the device was assembled.
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