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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"

Obsolete

ARM® Cortex®-M4

32-Bit Single-Core

72MHz

CANbus, EBI/EMI, I2C, IrDA, LINbus, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, 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 ~ 85°C (TA)

Surface Mount

64-TQFP

64-TQFP (10x10)
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EFM32GG11 Family Data Sheet
Feature List

+ Timers/Counters * Pre-Programmed USB/UART Bootloader
» 7x 16-bit Timer/Counter * Wide Operating Range
* 3 + 4 Compare/Capture/PWM channels (4 + 4 on one » 1.8 Vto 3.8 V single power supply
timer instance) * Integrated DC-DC, down to 1.8 V output with up to 200 mA
» Dead-Time Insertion on several timer instances load current for system
* 4x 32-bit Timer/Counter » Standard (-40 °C to 85 °C Taug) and Extended (-40 °C to
+ 32-bit Real Time Counter and Calendar (RTCC) 125 °C T,) temperature grades available
* 24-bit Real Time Counter (RTC) + Packages
» 32-bit Ultra Low Energy CRYOTIMER for periodic wakeup + QFN64 (9x9 mm)
from any Energy Mode « TQFP64 (10x10 mm)
* 2x 16-bit Low Energy Timer for waveform generation « TQFP100 (14x14 mm)
+ 3% 16-bit Pulse Counter with asynchronous operation « BGA112 (10x10 mm)
+ 2x Watchdog Timer with dedicated RC oscillator « BGA120 (7x7 mm)
* Low Energy Sensor Interface (LESENSE) + BGA152 (8x8 mm)
+ Autonomous sensor monitoring in Deep Sleep Mode « BGA192 (7x7mm)

» Wide range of sensors supported, including LC sensors and
capacitive buttons

* Upto 16 inputs
+ Ultra efficient Power-on Reset and Brown-Out Detector
* Debug Interface

» 2-pin Serial Wire Debug interface

* 1-pin Serial Wire Viewer

* 4-pin JTAG interface

* Embedded Trace Macrocell (ETM)
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EFM32GG11 Family Data Sheet
Electrical Specifications

4.1.7 Current Consumption

4.1.7.1 Current Consumption 3.3 V without DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = DVDD = 3.3 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 4.7. Current Consumption 3.3 V without DC-DC Converter

Parameter Symbol Test Condition Min Typ Max Unit
Current consumption in EMO | IacTivE 72 MHz HFRCO, CPU running — 120 — WA/MHz
mode with all peripherals dis- Prime from flash
abled
72 MHz HFRCO, CPU running — 120 TBD WA/MHZz
while loop from flash
72 MHz HFRCO, CPU running — 140 — WA/MHZz
CoreMark loop from flash
50 MHz crystal, CPU running — 123 — WA/MHz
while loop from flash
48 MHz HFRCO, CPU running — 122 TBD WA/MHz
while loop from flash
32 MHz HFRCO, CPU running — 124 — YA/MHz
while loop from flash
26 MHz HFRCO, CPU running — 126 TBD UA/MHz
while loop from flash
16 MHz HFRCO, CPU running — 131 — WA/MHZz
while loop from flash
1 MHz HFRCO, CPU running — 319 TBD WA/MHZz
while loop from flash
Current consumption in EMO | IacTive_vs 19 MHz HFRCO, CPU running — 107 — WA/MHz
mode with all peripherals dis- while loop from flash
abled and voltage scaling -
enabled 1 MHz HFRCO, CPU running — 262 — WA/MHz
while loop from flash
Current consumption in EM1 | Igm4 72 MHz HFRCO — 57 TBD WA/MHz
mode with all peripherals dis-
abled 50 MHz crystal — 60 — WA/MHz
48 MHz HFRCO — 59 TBD UA/MHz
32 MHz HFRCO — 61 — YA/MHz
26 MHz HFRCO — 63 TBD WA/MHz
16 MHz HFRCO — 68 — WA/MHz
1 MHz HFRCO — 255 TBD WA/MHz
Current consumption in EM1 | lgm1_vs 19 MHz HFRCO — 55 — WA/MHz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO - 210 - HA/MHz
enabled
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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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4.1.17 Current Digital to Analog Converter (IDAC)

Table 4.25. Current Digital to Analog Converter (IDAC)

Parameter Test Condition
Number of ranges NibAC_RANGES — 4 — ranges
Output current lipac_out RANGSEL"! = RANGEO 0.05 — 1.6 A
RANGSEL' = RANGE1 1.6 — 4.7 HA
RANGSEL' = RANGE2 0.5 — 16 pA
RANGSEL' = RANGE3 2 — 64 pA
Linear steps within each Nipac_sTEPS — 32 — steps
range
Step size SSipac RANGSEL' = RANGEO — 50 — nA
RANGSEL' = RANGE1 — 100 — nA
RANGSEL' = RANGE2 — 500 — nA
RANGSEL' = RANGE3 — 2 — HA
Total accuracy, STEPSEL' = | ACCipac EMO or EM1, AVDD=3.3V, T=25 TBD — TBD %
0x10 °C
EMO or EM1, Across operating TBD — TBD %
temperature range
EM2 or EM3, Source mode, — 2.7 — %
RANGSEL' = RANGEQ,
AVDD=3.3V,T=25°C
EM2 or EM3, Source mode, — -2.5 — %
RANGSEL' = RANGET,
AVDD=3.3V,T=25°C
EM2 or EM3, Source mode, — -1.5 — %
RANGSEL' = RANGE2,
AVDD=3.3V,T=25°C
EM2 or EM3, Source mode, — -1.0 — %
RANGSEL' = RANGES3,
AVDD=3.3V,T=25°C
EM2 or EM3, Sink mode, RANG- — -1.1 — %
SEL' = RANGEO, AVDD=3.3V, T
=25°C
EM2 or EM3, Sink mode, RANG- — -1.1 — %
SEL' = RANGE1, AVDD=3.3V, T
=25°C
EM2 or EM3, Sink mode, RANG- — -0.9 — %
SEL' = RANGE2, AVDD=3.3V, T
=25°C
EM2 or EM3, Sink mode, RANG- — -0.9 — %
SEL' = RANGE3, AVDD=3.3V, T
=25°C
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4.1.24 USART SPI

SPI Master Timing

Table 4.34. SPI Master Timing

Parameter Symbol Test Condition Min Typ Max Unit
SCLK period 132 tscLk All USARTSs except USART2 2* — — ns
tHFPERCLK
USART2 2* — — ns
tHFPERBCLK

CStoMOS| 13 tcs Mo USART?2, location 4, IOVDD = 1.8 -3.2 — 6.8 ns
\
USARTZ2, location 4, IOVDD = 3.0 -2.3 — 6.0 ns
\
USART?2, location 5, IOVDD = 1.8 -8.1 — 6.3 ns
\
USART?2, location 5, IOVDD = 3.0 -7.3 — 4.4 ns
\
All other USARTSs and locations, -15 — 13 ns
IOVDD =1.8V
All other USARTSs and locations, -13 — 11 ns
IOVDD =3.0V

SCLK to MOS| 13 tscLk_mo USART?2, location 4, IOVDD = 1.8 -0.3 — 9.2 ns
\
USARTZ2, location 4, IOVDD = 3.0 -0.3 — 8.6 ns
\%
USART?2, location 5, IOVDD = 1.8 -3.6 — 5.0 ns
\%
USART?2, location 5, IOVDD = 3.0 -3.4 — 3.2 ns
\
All other USARTSs and locations, -10 — 1 ns
IOVDD =1.8V
All other USARTSs and locations, -9 — 11 ns
IOVDD =3.0V

MISO setup time 13 tsu_mi USART?2, location 4, IOVDD = 1.8 39.7 — — ns
\%
USART?2, location 4, IOVDD = 3.0 22.4 — — ns
\%
USARTZ2, location 5, IOVDD = 1.8 49.2 — — ns
\%
USARTZ2, location 5, IOVDD = 3.0 30.0 — — ns
\
All other USARTSs and locations, 55 — — ns
IOVDD =1.8V
All other USARTSs and locations, 36 — — ns
IOVDD =3.0V
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Figure 4.14. SDIO HS Mode Timing
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SDIO MMC SDR Mode Timing at 3.0 V

Timing is specified for route location 0 at 3.0 V IOVDD with voltage scaling disabled. Slew rate for SD_CLK set to 7, 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 20 pF on all pins.

Table 4.51. SDIO MMC SDR Mode Timing (Location 0, 3V 1/0)

Parameter Test Condition
Clock frequency during data | Fsp cLk Using HFRCO, AUXHFRCO, or — — 48 MHz
transfer USHFRCO
Using HFXO — — TBD MHz
Clock low time twi Using HFRCO, AUXHFRCO, or 9.4 — — ns
USHFRCO
Using HFXO TBD — — ns
Clock high time twH Using HFRCO, AUXHFRCO, or 9.4 — — ns
USHFRCO
Using HFXO TBD — — ns
Clock rise time tr 1.96 3.87 — ns
Clock fall time tr 1.67 3.31 — ns
Input setup time, CMD, tisu 5.3 — — ns
DAT[0:7] valid to SD_CLK
Input hold time, SD_CLK to |ty 2.5 — — ns
CMD, DAT[0:7] change
Output delay time, SD_CLK | topLy 0 — 16 ns
to CMD, DATI0:7] valid
Output hold time, SD_CLK to | ton 3 — — ns
CMD, DAT[0:7] change

silabs.com | Building a more connected world.
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QSPI SDR Mode Timing (Locations 1, 2)

Timing is specified with voltage scaling disabled, PHY-mode, route locations other than 0, TX DLL = 34, RX DLL = 59, 20-25 pF loading
per GPIO, and slew rate for all GPIO set to 6, DRIVESTRENGTH = STRONG.

Table 4.55. QSPI SDR Mode Timing (Locations 1, 2)

Parameter Test Condition
Full SCLK period T (1/Fsck) * — — ns
0.95
Output valid tov — — T/2-21 ns
Output hold toH T/2-42.3 — — ns
Input setup tsu 48.2-T/2 — — ns
Input hold tH T/2-51 — — ns
DQx Output Timing
tov
SCLK \ /
toH
DQx

DQx Input Timing

SCLK /

tsu tH

DQx

Figure 4.21. QSPI SDR Timing Diagrams

QSPI SDR Flash Timing Example

This example uses timing values for location 0 (SDR mode) to demonstrate the calculation of allowable flash timing using the QSPI in
SDR mode.

» Using a configured SCLK frequency (FscLk) of 19 MHz:

* The resulting minimum period, T(min) = (1/FscLk) * 0.95 = 50.0 ns.

* Flash will see a minimum setup time of T/2 —toy = T/2 — (T/2 - 2.4) = 2.4 ns.

+ Flash will see a minimum hold time of T/2 + toy = T/2 + (T/2-32.9) =T -32.9=50.0-32.9=17.1 ns.

» Flash can have a maximum output valid time of T/2 —tgy = T/2 - (36.2 - T/2) =T - 36.2 = 50.0 — 36.2 = 13.8 ns.
» Flash can have a minimum output hold time of ty — T/2 = (T/2-3.3) - T/2 =- 3.3 ns.
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EFM32GG11 Family Data Sheet
Pin Definitions

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 Pin(s) Description
PD15 J2  |GPIO (5V) ‘ PC6 J12  |GPIO
Decouple output for on-chip voltage
DECOUPLE J13 | regulator. An external decoupling ca- PCO K1 GPIO (5V)
pacitor is required at this pin.
PC1 K2 GPIO (5V) ‘ PD8 K13 |GPIO
PC2 L1 GPIO (5V) ‘ PC3 L2 GPIO (5V)
PA7 L3 GPIO ‘ PB9 L15 |GPIO (5V)
PB10 L16 |GPIO (5V) J PDO L17 | GPIO (5V)
PD1 L18  |GPIO ‘ PD4 L19 |GPIO
PD7 L20 |GPIO ‘ PB7 M1 GPIO
PC4 M2 |GPIO ‘ PA8 M3 | GPIO
PA10 M4 | GPIO ‘ PA13 M5 | GPIO (5V)
Reset input, active low. To apply an ex-
ternal reset source to this pin, it is re-
PA14 M6 GPIO RESETn M7 quired to only drive this pin low during
reset, and let the internal pull-up ensure
that reset is released.
M9
AVDD M10 | Analog power supply. PD3 M12 | GPIO
N11
PD6 M13 | GPIO ‘ PB8 N1 GPIO
PC5 N2 GPIO ‘ PA9 N3 GPIO
PA11 N4 GPIO ‘ PA12 N5 GPIO (5V)
PB11 N6 GPIO ‘ PB12 N7 GPIO
PB13 N9 GPIO ‘ PB14 N10 |GPIO
PD2 N12 |GPIO (5V) J PD5 N13 |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 Pin(s) Description Pin Name Description
PC4 13 |GPIO ‘ PC5 14 |GPIO
PB7 15 GPIO ‘ PB8 16 GPIO
PA8 17 GPIO ‘ PA12 18 GPIO (5V)
Reset input, active low. To apply an ex-
ternal reset source to this pin, it is re-
PA14 19 GPIO RESETn 20 quired to only drive this pin low during
reset, and let the internal pull-up ensure
that reset is released.
PB11 21 GPIO ‘ PB12 22 GPIO
AVDD 24 Analog power supply. J PB13 25 GPIO
PB14 26 | GPIO ‘ PDO 28 | GPIO (5V)
PD1 29 GPIO ‘ PD2 30 GPIO (5V)
PD3 31 GPIO ‘ PD4 32 GPIO
PD5 33 |GPIO ‘ PD6 34 |GPIO
PD8 35 GPIO ‘ VREGVSS 36 Voltage regulator VSS
VREGSW 37 DCDC regulator switching node J VREGVDD 38 Voltage regulator VDD input

Decouple output for on-chip voltage
DVDD 39 Digital power supply. DECOUPLE 40 regulator. An external decoupling ca-
pacitor is required at this pin.

PE4 41 GPIO ‘ PE5 42 GPIO
PE6 43 GPIO ‘ PE7 44 GPIO
Decoupling for 5 V regulator and regu-
VREGI 45 Input to 5 V regulator. VREGO 46 lator output. Power for USB PHY in
USB-enabled OPNs

PF10 47 GPIO (5V) ‘ PF11 48 GPIO (5V)

PFO 49 GPIO (5V) J PF1 50 GPIO (5V)

PE2 51 GPIO VBUS 52 ;J?/i;/gi}ioiignal and auxiliary input to
PF12 53 GPIO ‘ PF5 54 GPIO

PES8 57 GPIO ‘ PE9 58 GPIO

PE10 59 GPIO ‘ PE11 60 GPIO

PE12 61 GPIO ‘ PE13 62 GPIO

PE14 63 GPIO J PE15 64 GPIO

Note:
1. GPIO with 5V tolerance are indicated by (5V).
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5.14 EFM32GG11B4xx in QFP64 Device Pinout

PE15
PE14
PE13
PE12
PE11
PE10
PE9
PE8
VSS

Pin 1 index

64
63I
62I
61I
6(5!I
59I
58I
57I
56I
5I
54I
53I
52I
51I
50I
-

PAO 1 48" 1 PF11
AL o 47" pr10
PA2 I 3 46I VREGO
PA3 I 4 45I VREGI
PA4 I 5 44I PE7
PAS I 6 43I PE6

I0VDDO I 7 42| PE5
VSS I 8 41I PE4
PB3 I 9 40I DECOUPLE
PB4 |10 39| DVDD
PB5 Ill 38| PC7
PB6 Il2 37| PC6
pca 13 36" pD8
PC5 I14 35| PD7
PB7 I15 34I PD6
PB8 |16 33| PD5

BE23 ARSI AN

PA12
PA13
PA14

Figure 5.14. EFM32GG11B4xx in QFP64 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 5.14. EFM32GG11B4xx in QFP64 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
7 8
I0VDDO 26 Digital 10 power supply 0. VSS 22 Ground
55 56
PB3 9 GPIO ‘ PB4 10 GPIO
PB5 11 GPIO ‘ PB6 12 GPIO
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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 Description
PB6 12 |GPIO ‘ PC4 13 |GPIO
PC5 14 GPIO ‘ PB7 15 GPIO
PB8 16 GPIO ‘ PA8 17 GPIO
PA12 18 GPIO (5V) ‘ PA13 19 GPIO (5V)
Reset input, active low. To apply an ex-
ternal reset source to this pin, it is re-
PA14 20 GPIO RESETn 21 quired to only drive this pin low during
reset, and let the internal pull-up ensure
that reset is released.
PB11 22 GPIO J PB12 23 GPIO
AVDD 24 Analog power supply. ‘ PB13 25 GPIO
PB14 26 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 J PD8 36 GPIO
PC7 37 GPIO ‘ VREGVSS 38 Voltage regulator VSS
VREGSW 39 DCDC regulator switching node ‘ VREGVDD 40 Voltage regulator VDD input
Decouple output for on-chip voltage
DvDD 41 Digital power supply. DECOUPLE 42 regulator. An external decoupling ca-
pacitor is required at this pin.
PE4 43 GPIO ‘ PE5 44 GPIO
PE6 45 GPIO ‘ PE7 46 GPIO
PC12 47 GPIO (5V) J PC13 48 GPIO (5V)
PFO 49 GPIO (5V) ‘ PF1 50 GPIO (5V)
PF2 51 GPIO ‘ PF3 52 GPIO
PF4 53 GPIO ‘ PF5 54 GPIO
PES 56 |GPIO ‘ PE9 57 |GPIO
PE10 58 GPIO ‘ PE11 59 GPIO
PE12 60 GPIO J PE13 61 GPIO
PE14 62 GPIO J PE15 63 GPIO
PA15 64 GPIO ‘
Note:
1. GPIO with 5V tolerance are indicated by (5V).
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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

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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Pin Definitions

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
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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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8.2 BGA120 PCB Land Pattern
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Figure 8.2. BGA120 PCB Land Pattern Drawing
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Table 12.2. QFN64 PCB Land Pattern Dimensions

Dimension Typ
C1 8.90
Cc2 8.90
E 0.50
X1 0.30
Y1 0.85
X2 7.30
Y2 7.30
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 dimensions shown are at Maximum Material Condition (MMC). Least Material Condition (LMC) is calculated based on a Fabri-
cation Allowance of 0.05mm.

4. 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.

5. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
6. The stencil thickness should be 0.125 mm (5 mils).
7. The ratio of stencil aperture to land pad size can be 1:1 for all pads.
8. A 3x3 array of 1.45 mm square openings on a 2.00 mm pitch can be used for the center ground pad.
9. A No-Clean, Type-3 solder paste is recommended.
10. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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