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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
53

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

64-VFQFN Exposed Pad

64-QFN (9x9)
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EFM32GG11 Family Data Sheet

1. Feature List

The EFM32GG11 highlighted features are listed below.

+ ARM Cortex-M4 CPU platform * Up to 144 General Purpose 1/O Pins
» High performance 32-bit processor @ up to 72 MHz » Configurable push-pull, open-drain, pull-up/down, input fil-
 DSP instruction support and Floating Point Unit ter, drive strength
« Memory Protection Unit + Configurable peripheral I/O locations
« Wake-up Interrupt Controller + 5V tolerance on select pins
+ Flexible Energy Management System * Asynchronous external interrupts
+ 80 pA/MHz in Active Mode (EMO) + Output state retention and wake-up from Shutoff Mode
+ 2.1 yA EM2 Deep Sleep current (16 kB RAM retention and ~ * Up to 24 Channel DMA Controller
RTCC running from LFRCO) * Up to 24 Channel Peripheral Reflex System (PRS) for au-
« Integrated DC-DC buck converter tonomous inter-peripheral signaling
« Up to 2048 kB flash program memory » External Bus Interface for up to 4x256 MB of external

memory mapped space
» TFT Controller with Direct Drive
» Per-pixel alpha-blending engine
+ Hardware Cryptography
» AES 128/256-bit keys
« ECC B/K163, B/K233, P192, P224, P256
* SHA-1 and SHA-2 (SHA-224 and SHA-256)
. Communication Interfaces » True Random Number Generator (TRNG)
» Low-energy Universal Serial Bus (USB) with Device and * Hardware CRC engine
Host support + Single-cycle computation with 8/16/32-bit data and 16-bit
- Fully USB 2.0 compliant (programmable)/32-bit (fixed) polynomial

* On-chip PHY and embedded 5V to 3.3V regulator * Security Management Unit (SMU)
. . » Fine-grained access control for on-chip peripherals
 Crystal-free Device mode operation

. Patent-pending Low-Energy Mode (LEM) * Integrated Low-energy LCD Controller with up to 8x36 seg-

ments
+ SD/MMC/SDIO Host Controller . .
» Voltage boost, contrast and autonomous animation
« SDv3.01, SDIO v3.0 and MMC v4.51

» Patented low-energy LCD driver
* 1/4/8-bit bus width

* Backup Power Domain
* 10/100 Ethernet MAC with MII/RMII interface . . . .
* RTCC and retention registers in a separate power domain,

* Dual-bank with read-while-write support
» Up to 512 kB RAM data memory
» 256 kB with ECC (SEC-DED)
* Octal/Quad-SPI Flash Memory Interface
» Supports 3V and 1.8 V memories
» 1/2/4/8-bit data bus
» Quad-SPI Execute In Place (XIP)

+ IEEE1588-2008 precision time stamping available down to energy mode EM4H
* Energy Efficient Ethernet (802.3az) + Operation from backup battery when main power absent/
* Up to 2x CAN Bus Controller insufficient
» Version 2.0A and 2.0B up to 1 Mbps « Ultra Low-Power Precision Analog Peripherals
* 6x Universal Synchronous/Asynchronous Receiver/ Trans- » 2x 12-bit 1 Msamples/s Analog to Digital Converter (ADC)
mitter + On-chip temperature sensor
* UART/SPI/SmartCard (ISO 7816)/IrDA/I2S/LIN « 2x 12-bit 500 ksamples/s Digital to Analog Converter
 Triple buffered full/half-duplex operation with flow control (VDAC)
+ Ultra high speed (36 MHz) operation on one instance + Digital to Analog Current Converter (IDAC)
» 2x Universal Asynchronous Receiver/ Transmitter » Up to 4x Analog Comparator (ACMP)
» 2x Low Energy UART » Up to 4x Operational Amplifier (OPAMP)
» Autonomous operation with DMA in Deep Sleep Mode * Robust current-based capacitive sensing with up to 64 in-
* 3x |2C Interface with SMBus support puts and wake-on-touch (CSEN)

* Up to 108 GPIO pins are analog-capable. Flexible analog
peripheral-to-pin routing via Analog Port (APORT)

» Supply Voltage Monitor

» Address recognition in EM3 Stop Mode
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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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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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Electrical Specifications

Parameter Test Condition

Frequency limits fHFRCO_BAND FREQRANGE = 0, FINETUNIN- 1 — 10 MHz
GEN=0
FREQRANGE = 3, FINETUNIN- 2 — 17 MHz
GEN=0
FREQRANGE = 6, FINETUNIN- 4 — 30 MHz
GEN=0
FREQRANGE = 7, FINETUNIN- 5 — 34 MHz
GEN=0
FREQRANGE = 8, FINETUNIN- 7 — 42 MHz
GEN=0
FREQRANGE = 10, FINETUNIN- 12 — 58 MHz
GEN=0
FREQRANGE = 11, FINETUNIN- 15 — 68 MHz
GEN=0
FREQRANGE = 12, FINETUNIN- 18 — 83 MHz
GEN=0
FREQRANGE = 13, FINETUNIN- 24 — 100 MHz
GEN=0
FREQRANGE = 14, FINETUNIN- 28 — 119 MHz
GEN=0
FREQRANGE = 15, FINETUNIN- 33 — 138 MHz
GEN=0
FREQRANGE = 16, FINETUNIN- 43 — 163 MHz
GEN=0

Note:

1. Maximum DPLL lock time ~= 6 x (M+1) x trer, where tref is the reference clock period.
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4.1.12 General-Purpose 1/0 (GPIO)

Table 4.20. General-Purpose 1/0 (GPIO)

Parameter Test Condition
Input low voltage ViL GPIO pins — — I0VvDD*0.3 \
Input high voltage ViH GPIO pins IOVDD*0.7 — — \%
Output high voltage relative | Voy Sourcing 3 mA, IOVDD 23V, I0vDD*0.8 — — \Y
to IOVDD
DRIVESTRENGTH! = WEAK
Sourcing 1.2 mA, IOVDD = 1.62 I0VDD*0.6 — — \%
Vv,

DRIVESTRENGTH' = WEAK

Sourcing 20 mA, IOVDD 23V, I0VDD*0.8 — — V

DRIVESTRENGTH' = STRONG

Sourcing 8 mA, IOVDD 21.62V, | IOVDD*0.6 — — \Y

DRIVESTRENGTH'! = STRONG

Output low voltage relative to | VoL Sinking 3 mA, IOVDD =23V, — — I0VDD*0.2 \%
IOVDD
DRIVESTRENGTH' = WEAK

Sinking 1.2 mA, IOVDD 2 1.62 V, — — I0VDD*0.4 V

DRIVESTRENGTH' = WEAK

Sinking 20 mA, IOVDD 2 3V, — — I0VDD*0.2 \

DRIVESTRENGTH'! = STRONG

Sinking 8 mA, IOVDD 21.62 V, — — I0vDD*0.4 \

DRIVESTRENGTH' = STRONG

Input leakage current lioLEAK All GPIO except LFXO pins, GPIO — 0.1 TBD nA
<I0VDD, T<85°C
LFXO Pins, GPIO <10VDD, T < — 0.1 TBD nA
85°C
All GPIO except LFXO pins, GPIO — — TBD nA
<IOVDD, T>85°C
LFXO Pins, GPIO < 10VDD, T > — — TBD nA
85°C
Input leakage current on IsvTOLLEAK IOVDD < GPIO <IOVDD +2V — 3.3 TBD A
5VTOL pads above IOVDD
I/O pin pull-up/pull-down re- | Rpyp TBD 40 TBD kQ
sistor
Pulse width of pulses re- tiogLITCH 15 25 35 ns
moved by the glitch suppres-
sion filter
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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.

silabs.com | Building a more connected world.
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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 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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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.

silabs.com | Building a more connected world. Preliminary Rev. 0.6 | 182




EFM32GG11 Family Data Sheet
Pin Definitions

Alternate LOCATION

Functionality 0-3 4-7 Description
0: PB6

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

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

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

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

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

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

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

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

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

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

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

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

GPIO_EM4WUG6 Pin can be used to wake the system up from EM4
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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.

silabs.com | Building a more connected world.
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Pin Definitions

Table 5.23. ACMPO Bus and Pin Mapping

00d 00d ovd ovd 03d 03d
10d 10d Ivd lvd l3d L3d
¢od ¢0d cvd evd
€0d €0d €vd €vd
¥Od ¥0d yvd yvd ¥3d ¥3d
G0d S0d Svd Svd G3d G¢3d
90d 90d ovd ovd 93d 93d
1,0d 10d Lvd /vd /3d /3d
8vd 8vd 83d 83d
6vd 6vd 63d 63d
0olvd olLvd oL3d 0L3d
Llvd Livd L13d l13d
clvd clvd ¢l3ad ¢l3ad
€lvd €ivd €l3d €13d
yivd yivd ¥i3d vi3d
Sivd Sivd Si3d Si3ad
04ad 04ad 04d 04d
lad lad ldd Ldd
¢dad c¢dd ¢4dd ¢dd
€4dd €dd €4d €4d
¥4ad ydd v4d vdd
Sdd Gdad Gdd G4d
94d 9dd 94d 94d
,4d /4d
84d 84d
649d 649d 64d 64d
olad oLad 0Ldd oLdd
llad l1dd bldd b1dd
clgad clad cldd cldd
€ldad €ldad €ldd €ldd
vidad viad vidd vidd
Sgldad Siad Sldd Sldd
X0dNOVSN4g | AOdINDVSNE | XvsSNnd AVSNd Xdasnd Adsnd Xosnd AOSNnd Xasnd Adsnd
X0140dV A0LHOdY | X11HOdV | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | X¥1dOdV | AvLd0dV
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Pin Definitions

Table 5.27. ADCO Bus and Pin Mapping

0dd 0dd ovd ovd 03d 03d
Ldd lad Ivd Ivd l3ad l3d
¢ad ¢dad ¢vd cvd
€dd €dd €vd €vd
¥ad ¥dd yvd yvd ¥3d ¥3d
Sdd Sdd Svd Svd G3d G3d
9dd 9dd ovd 9vd 93d 93d
.dd .dd 1vd Lvd /3d /3d
8vd 8vd 83d 83d
6vd 6vd 63d 63d
olvd olvd oL3d 0l3d
Livd Lvd b13d L13d
clvd ¢lvd ¢l3ad Z¢l3ad
€lvd €lvd €l3d €l3d
yivd yivd ¥i3d ¥i3d
Slvd Sivd Sl3d Sl3d
04ad 04ad 04d 04d
lad lad ldd ldd
¢dd ¢dd ¢dd ¢dd
€4dd €4ad €4d €4d
ydd ¥ad vdd vdd
G4ad Sad Gdd Gdd
9dd 94dd 94d 94d
/4d /4d
84d 84d
64d 64d 6dd 6dd
oLad olad oLdd oldd
l1dd llad bidd bldd
clad clad cldd ¢ldd
€lad €ldad €ldd €ldd
viad viad vidd vidd
glad Slad Sldd Sldd
X00avsnd | A0OAvsNd | Xvsnd AvSNg Xgasng Adsnd Xosnd AdSNnd Xasnd Adsnd
C0CE X0LHOdY | AOLHOdY | X11HOdV | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | XV 1HOdV | AvLH0dY
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Pin Definitions

Table 5.28. ADC1 Bus and Pin Mapping

OHd OHd ovd ovd 03d 03d
LHd IHd Ivd Ivd l3ad l3d
C¢Hd CHd ¢vd cvd
€Hd €Hd €vd €vd
YHd YHd yvd yvd ¥3d ¥3d
SHd GHd Svd Svd G3d G3d
9Hd 9Hd ovd 9vd 93d 93d
LHd LHd 1vd Lvd /3d /3d
8vd 8vd 83d 83d
6vd 6vd 63d 63d
olvd olvd oL3d 0l3d
Livd Lvd b13d L13d
clvd ¢lvd ¢l3ad Z¢l3ad
€lvd €lvd €l3d €l3d
yivd yivd ¥i3d ¥i3d
Slvd Sivd Sl3d Sl3d
04ad 04ad 04d 04d
lad lad ldd ldd
¢dd ¢dd ¢dd ¢dd
€4dd €4ad €4d €4d
ydd ¥ad vdd vdd
G4ad Sad Gdd Gdd
9dd 94dd 94d 94d
/4d /4d
84d 84d
64d 64d 6dd 6dd
oLad olad oLdd oldd
l1dd llad bidd bldd
clad clad cldd ¢ldd
€lad €ldad €ldd €ldd
viad viad vidd vidd
glad Slad Sldd Sldd
Skl X10avsng | ALDdvsng | Xvsnd AvSNg Xgasng Adsnd Xosnd AdSNnd Xasnd Adsnd
C0CE X0LHOdY | AOLHOdY | X11HOdV | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | XV 1HOdV | AvLH0dY
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EFM32GG11 Family Data Sheet

Pin Definitions

OPA3_OUT

ovd 03d ovd 03d ovd 03d
bvd 1ad Ivd 13d bvd 13d
zvd zvd zvd
evd evd evd
vvd ¥3d ¥vd ¥3d ¥vd ¥3d
svd ¢ad Svd gad svd gad
ovd 93d ovd 93d ovd 93d
Lvd /3d Lvd /3d Lvd /3d
8vd 83d 8vd 83d 8vd 83d
6vd 63d 6vd 63d 6vd 63d
oLvd 0L3d oLvd 013d oLvd 0L3d
Livd b13d Livd b13d Livd b13d
Zivd zLad Zivd zl3ad zlvd z1ad
€lvd €13d elvd €13d eLvd €13d
vivd y13d vivd 13d rivd y13d
Slvd §lad Slvd §lad Glvd §lad
09d 04d 0ad 04d 0ad 04d
lad L4d lad b4d lad L4d
zad Z4d zad Z4d zad Z4d
ead €4d ead €4d ead €4d
ad 4d ¥ad 4d vad 4d
sad G4d gad G4d sad G4d
99d 94d 9ad 94d 99d 94d
L4d L4d L4d
84d 84d 84d
69d 64d 69d 64d 69d 64d
oLad 0ldd oLad 0ldd - oLad (JEE]
Liad bldd Liad bldd w_ Liad bidd
z1ad Zlad ziad zldd m zrad Zlad
eLad €L4d eLad €ldd |9 | elad €L4d
vled ldd 18d ldd m vled ldd
slad §ldd o slad §lid w_ glad §ldd
AVSNg | Adsng | AOSNd | AASNg | @ Xvsnd | xdsnd = XOsng | Xdsnd | Q| AvSng | Adsng | AOsng | Adsnd
ALLHOdY | AZLHOAY | ASLHOdY | APLHOdY | & | X1 LHOdY | XZLHOAY | XELHOdY | XpLHOdY | S | ALLMOdY | AZLHOdY | AELHOdY | A¥LHOAY
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EFM32GG11 Family Data Sheet
BGA192 Package Specifications

Table 6.1. BGA192 Package Dimensions

Dimension Min Typ Max
A 0.77 0.83 0.89
A1 0.13 0.18 0.23
A3 0.16 0.20 0.24
A2 0.45 REF
D 7.00 BSC
e 0.40 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.
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EFM32GG11 Family Data Sheet
BGA120 Package Specifications

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.
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EFM32GG11 Family Data Sheet
TQFP100 Package Specifications

10. TQFP100 Package Specifications
10.1 TQFP100 Package Dimensions
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Figure 10.1. TQFP100 Package Drawing
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EFM32GG11 Family Data Sheet
QFNG64 Package Specifications

12.3 QFN64 Package Marking

EFM32

PPPPPPPPPP
TTTTTT
YYWW

Figure 12.3. QFN64 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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