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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

83

2MB (2M 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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EFM32GG11 Family Data Sheet
Ordering Information
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Ethernet

Q@ a
Ordering Code 9, 9 GPIO Package Temp Range

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

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

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

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

EFM32GG11B520F20481Q64-A 2048 512 | Yes | No | No | No | No | Yes 50 QFP64 -40 to +125°C

EFM32GG11B510F20481Q64-A 2048 384 | Yes | No | No | No | No | Yes 50 QFP64 -40 to +125°C

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

EFM32GG11B510F2048IM64-A 2048 384 | Yes | No | No | No | No | Yes 53 QFNG64 -40 to +125°C

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

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

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

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

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

EFM32GG11B420F2048I1Q100-A 2048 512 No | Yes | Yes | Yes | Yes | Yes 83 QFP100 | -40to +125°C

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

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

EFM32GG11B420F2048I1Q64-A 2048 512 No | Yes | Yes | Yes | Yes | Yes 50 QFP64 -40 to +125°C

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

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

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

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

EFM32GG11B310F2048GQ100-A | 2048 384 No | No | No | No | No | Yes 86 QFP100 | -40to +85°C
EFM32GG11B120F2048GQ64-A 2048 512 No | No | No | No | No | No 53 QFP64 -40 to +85°C

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

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

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

EFM32GG11B120F20481Q64-A 2048 512 No | No | No | No | No | No 53 QFP64 -40 to +125°C

EFM32GG11B110F20481Q64-A 2048 384 No | No | No | No | No | No 53 QFP64 | -40to +125°C
EFM32GG11B120F2048IM64-A 2048 512 No | No | No | No | No | No 56 QFN64 | -40to +125°C

EFM32GG11B110F2048IM64-A 2048 384 No | No | No | No | No | No 56 QFN64 -40 to +125°C
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EFM32GG11 Family Data Sheet
Electrical Specifications

4.1.2.1 General Operating Conditions

Table 4.2. General Operating Conditions

Parameter Test Condition
Operating ambient tempera- | Ta -G temperature grade -40 25 85 °C
ture range® -| temperature grade -40 25 125 °C
AVDD supply voltage? Vavbb 1.8 33 3.8 \Y
VREGVDD operating supply | VyReGVDD DCDC in regulation 24 3.3 3.8 \%
voltage? ! DCDC in bypass, 50mA load 1.8 33 38 v
DCDC not in use. DVDD external- 1.8 3.3 3.8 \Y
ly shorted to VREGVDD
VREGVDD current IVREGVDD DCDC in bypass, T<85 °C — — 200 mA
DCDC in bypass, T > 85 °C — — 100 mA
DVDD operating supply volt- | Vpypp 1.62 — VVREGVDD \%
age
IOVDD operating supply volt- | Viovpp All IOVDD pins® 1.62 — VVREGVDD \Y
age
DECOUPLE output capaci- | CpecoupLE 0.75 1.0 2.75 uF
tor3 4
HFCORECLK frequency fcore VSCALE2, MODE = WS3 — — 72 MHz
VSCALE2, MODE = WS2 — — 54 MHz
VSCALE2, MODE = WS1 — — 36 MHz
VSCALE2, MODE = WS0 — — 18 MHz
VSCALEO, MODE = WS2 — — 20 MHz
VSCALEO, MODE = WS1 — — 14 MHz
VSCALEO, MODE = WSO — — 7 MHz
HFCLK frequency furcLk VSCALE2 — — 72 MHz
VSCALEO — — 20 MHz
HFSRCCLK frequency fHESRCCLK VSCALE2 — — 72 MHz
VSCALEQ — — 20 MHz
HFBUSCLK frequency fHFBUSCLK VSCALE2 — — 50 MHz
VSCALEO — — 20 MHz
HFPERCLK frequency fUFPERCLK VSCALE2 — — 50 MHz
VSCALEO — — 20 MHz
HFPERBCLK frequency fHEPERBCLK VSCALE2 — — 72 MHz
VSCALEQ — — 20 MHz
HFPERCCLK frequency fHEPERCCLK VSCALE2 — — 50 MHz
VSCALEO — — 20 MHz
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EFM32GG11 Family Data Sheet
Electrical Specifications

4.1.5 5V Regulator

Vyreagl =5V, Vyrego = 3.3V, Cyreagi = 10 UF, Cyrego = 4.7 WF, unless otherwise specified.

Parameter

Table 4.5. 5V Regulator

Test Condition

VREGI or VBUS input volt- | Vyregi Regulating output 2.7 — 5.5 \%
age range
Bypass mode enabled 2.7 — 3.8 \%
VREGO output voltage VVREGO Regulating output, 3.3 V setting 3.1 3.3 3.5 \%
EM4S open-loop output, loyT < 1.8 — 3.8 \%
100 pA
Voltage output step size VVREGO_SS — 0.1 — \Y
Resistance in Bypass Mode |Rgyp Bypass mode enabled — 1.2 TBD Q
Output current louT EMO or EM1, Vyrea! > VvreGO + — — 200 mA
06V
EMO or EM1, Vyrea! > VvreGO + — — 100 mA
0.3V
EM2, EM3, or EM4H, VyRreg| > — — 2 mA
VVREGO +06V
EM2, EM3, or EM4H, VyRreg| > — — 0.5 mA
Vyrego + 0.3V
EM4S — — 20 MA
Load regulation LRvREGO EMO or EM1 — 0.10 — mV/mA
EM2, EM3, or EM4H — 2.5 — mV/mA
DC power supply rejection PSRpc — 40 — dB
VREGI or VBUS bypass ca- | Cyreai — 10 — uF
pacitance
VREGO bypass capacitance | Cyreco 1 4.7 10 uF
Supply current consumption | lyreg| EMO or EM1, No load — 29 — MA
EM2, EM3, or EM4H, No load — 270 — nA
EM4S, No load — 70 — nA
VREGI and VBUS detection | VpgT H TBD 1.18 — \%
high threshold
VREGI and VBUS detection | Vpget L — 1.12 TBD \%
low threshold
Current monitor transfer ratio | IMONxg Translation of current through — 0.35 — mA/mV
VREGO path to voltage at ADC
input

silabs.com | Building a more connected world.
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EFM32GG11 Family Data Sheet
Electrical Specifications

4.1.10.3 Low-Frequency RC Oscillator (LFRCO)

Table 4.14. Low-Frequency RC Oscillator (LFRCO)

Parameter Symbol Test Condition Min Typ Max Unit
Oscillation frequency fLErRCO ENVREF2 =1 TBD 32.768 TBD kHz
ENVREF2=1,T>85°C TBD 32.768 TBD kHz
ENVREFZ =0 TBD 32.768 TBD kHz
Startup time tLFrRCO — 500 — us
Current consumption ILFRCO ENVREF =1 in — 370 — nA
CMU_LFRCOCTRL
ENVREF =0 in — 520 — nA
CMU_LFRCOCTRL

Note:
1.Block is supplied by AVDD if ANASW = 0, or DVDD if ANASW=1 in EMU_PWRCTRL register.
2.In CMU_LFRCOCTRL register.

silabs.com | Building a more connected world. Preliminary Rev. 0.6 | 43




EFM32GG11 Family Data Sheet
Electrical Specifications

Parameter Symbol Test Condition Min Typ Max Unit
Supply current, continuous IcSEN_ACTIVE SAR or Delta Modulation conver- — 90.5 — A
conversions, WARMUP- sions of 33 pF capacitor,
MODE=KEEPCSENWARM CS0CG=0 (Gain = 10x), always
on
HFPERCLK supply current | Icsen_HFPERCLK | Current contribution from — 2.25 — YA/MHz
HFPERCLK when clock to CSEN
block is enabled.
Note:

1. Current is specified with a total external capacitance of 33 pF per channel. Average current is dependent on how long the module
is actively sampling channels within the scan period, and scales with the number of samples acquired. Supply current for a specif-
ic application can be estimated by multiplying the current per sample by the total number of samples per period (total_current =
single_sample_current * (number_of_channels * accumulation)).

silabs.com | Building a more connected world.
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EFM32GG11 Family Data Sheet
Electrical Specifications

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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EFM32GG11 Family Data Sheet
Electrical Specifications

RMII 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 4.45. Ethernet RMII Receive Timing

Parameter Symbol Test Condition Min Typ Max Unit
REF_CLK frequency FREF CLK Output slew rate set to 7 — 50 — MHz
REF_CLK duty cycle DCReF_cLK 35 — 65 %
Setup time, RXD[1:0], tsu 4 — — ns
CRS_DV, RX_ER valid to

REF_CLK

Hold time, REF_CLK to tHD 2 — — ns
RXD[1:0], CRS_DV, RX_ER

change

REF_CLK / \ / \
GRS _DV, RX ER XX oo

tsu tHp

A

Figure 4.12. Ethernet RMIl Receive Timing
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EFM32GG11 Family Data Sheet
Electrical Specifications

| twh twi \
————————Pp———————Pp
! |

SD_CLK '{ ‘. 'I,' \
1

|
|
tisuzx | tiH2x tisu2x :tlex |

;<—N<—>; ;4—’,4—7
|
)
DAT[0:7] xox |ovalid || xoox | ovalid | s valig | xxxx | Valid XXXX
|
I i I I A
tsu 1 tw
—ri—>
] ]
CMD Not Valid X Valid X Not Valid
| i
Input Timing
i twH , twi
—p——————p!
| |

SD_CLK ? ‘ r \
I

]
:tODLYZX (max).  topiyax (max).
— i —

I
I
topLvax (min) | | topLyax (min); i
> | L o ] 1 !
| f |
DATIO7] xxxx | Valid | oo | valid | oo EValw xxxx | Valid | xxxx
I toowy (max) ' | ton (min)
h g | 1
CMD Not Valid X Valid X Not Valid

I 1

Output Timing

Figure 4.20. SDIO MMC DDR Mode Timing

4.1.28 Quad SPI (QSPI)

4.1.28.1 QSPI SDR Mode

QSPI SDR Mode Timing (Location 0)

Timing is specified with voltage scaling disabled, PHY-mode, route location 0 only, TX DLL = 23, RX DLL = 48, 20-25 pF loading per
GPIO, and slew rate for all GPIO set to 6, DRIVESTRENGTH = STRONG.

Table 4.54. QSPI SDR Mode Timing (Location 0)

Parameter Symbol Test Condition Min Typ Max Unit

Full SCLK period T (1/FscLk) * — — ns
0.95

Output valid tov — — TI2-2.4 ns

Output hold toH T/2-32.9 — — ns

Input setup tsu 36.2-T/2 — — ns

Input hold tH T/2-3.3 — — ns
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EFM32GG11 Family Data Sheet
Pin Definitions

5.6 EFM32GG11B4xx in BGA112 Device Pinout
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Figure 5.6. EFM32GG11B4xx in BGA112 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 5.6. EFM32GG11B4xx in BGA112 Device Pinout

Pin Name Description Pin Name Description
PE15 A1 GPIO J PE14 A2 |GPIO
PE12 A3 |GPIO J PE9 A4 | GPIO
PD10 A5 |GPIO ‘ PF7 A6 |GPIO
PF5 A7 |GPIO ‘ PF12 A8 |GPIO
PE4 A9 |GPIO ‘ PF10 A10 | GPIO (5V)
PF11 A11 | GPIO (5V) ‘ PA15 B1 GPIO
PE13 B2 |GPIO ‘ PE11 B3 |GPIO
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EFM32GG11 Family Data Sheet
Pin Definitions

5.13 EFM32GG11B5xx 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 PC13
PAl I 2 47I PC12
PA2 I 3 46I PE7
PA3 I 4 45I PE6
PA4 I 5 44I PE5
PAS I 6 43I PE4
I0VDDO I 7 42| DECOUPLE

VSS I 8 41I DVDD
PB3 I 9 40I VREGVDD
PB4 I 10 39| VREGSW
PB5 I 11 38| VREGVSS
PB6 Il2 37I PC7
pca 13 36" pp8
PC5 I14 35| PD7
PB7 I15 34I PD6
PB8 |16 33| PD5

BE23 ARSI AN

2oL Ea28z88¢888¢%

o (=]

Figure 5.13. EFM32GG11B5xx 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 5.13. EFM32GG11B5xx 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 27 Digital 10 power supply 0. VSS 23 Ground
55 56
PB3 9 GPIO ‘ PB4 10 GPIO
PB5 11 GPIO ‘ PB6 12 GPIO
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EFM32GG11 Family Data Sheet
Pin Definitions

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

PC4 13 |GPIO ‘ PC5 14 |GPIO

PB7 15 GPIO ‘ PB8 16 GPIO

PA8 17 GPIO ‘ PA9 18 GPIO

Reset input, active low. To apply an ex-

ternal reset source to this pin, it is re-

PA10 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 AVDD 33 Analog power supply.

PB13 24 GPIO J 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 ‘ PC6 37 GPIO

PC7 38 GPIO J DVvDD 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) ‘ PFO 49 | GPIO (5V)

PF1 50 GPIO (5V) J PF2 51 GPIO

PF3 52 GPIO ‘ PF4 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

PE15 64 |GPIO J

Note:
1. GPIO with 5V tolerance are indicated by (5V).
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EFM32GG11 Family Data Sheet
Pin Definitions

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).

silabs.com | Building a more connected world. Preliminary Rev. 0.6 | 161
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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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EFM32GG11 Family Data Sheet
Pin Definitions

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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EFM32GG11 Family Data Sheet
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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EFM32GG11 Family Data Sheet
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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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Alternate LOCATION

Functionality 0-3 4-7 Description
0: PE11
1. PB6

QSPI0_DQ7 e Quad SPI 0 Data 7.
0: PF9
1: PE15

QSPI0_DQS e Quad SPI 0 Data S.
0: PF6
1: PE14 .

QSPI0O_SCLK 2 PGO Quad SPI 0 Serial Clock.
0: PF8
1. PC4

SDIO_CD 2: PAG SDIO Card Detect.
3: PB10
0: PE13

SDIO_CLK 1:PE14 SDIO Serial Clock.
0: PE12

SDIO_CMD 1:PE1S SDIO Command.
0: PE11

SDIO_DATO 1: PAD SDIO Data 0.
0: PE10

SDIO_DAT1 1:PA1 SDIO Data 1.
0: PE9

SDIO_DAT2 1: PAZ SDIO Data 2.
0: PE8

SDIO_DAT3 1: PA3 SDIO Data 3.
0: PD12

SDIO_DAT4 1: PA4 SDIO Data 4.
0: PD11

SDIO_DATS5 1:PAS SDIO Data 5.
0: PD10

SDIO_DAT6 1. PB3 SDIO Data 6.
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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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8. BGA120 Package Specifications

8.1 BGA120 Package Dimensions

A1BALL CORNER [ Jasa[CB] %) oA |—
a1 —| |-+
@ > @ = ’_._Ag.
| |
7 7
#
o /
#
i
11
- |1
+—+ —+ B 3
<] o
<] il DETAILK
,-5.:1/
f 9‘
! d Nt
TOP VIEW =] SIDE VIEW
Al BALL CORNER
3121w e 58 7 6 5 4 3 211
l $000000000OCOO 4
ET—$00000 coocoo | B
COD000POO0a0 c i}
coo0 oog/n 120X 90
coo oo E ¢ﬁ§%%&@
000 coo | F PTG | C
D] —Feee— —|— e B
o000 o0 H
ooo ooo0 | 1
s |ooo oDO | E
= |ccoococopooooco|L
| |9cocoopooocco |
Foocoo@Edoo P | ¥
|
1- [
| |—rsm — ]
Bl
/A [Tow]c |
Al
L SSNNNNNNNN
o

Slaac] l !
C]

SEATINGPLANE /3\

DETAILK
ROTATED 90°CW

Figure 8.1. BGA120 Package Drawing
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Table 9.2. BGA112 PCB Land Pattern Dimensions

Dimension Min Nom Max
X 0.45

C1 8.00

Cc2 8.00

E1 0.8

E2 0.8

Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2.Dimensioning and Tolerancing is per the ANSI Y14.5M-1994 specification.
3. This Land Pattern Design is based on the IPC-7351 guidelines.

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 ym
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 should be 1:1.

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

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