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2.1.3 Memory System Controller (MSC)

The Memory System Controller (MSC) is the program memory unit of the EFM32GG microcontroller.
The flash memory is readable and writable from both the Cortex-M3 and DMA. The flash memory is
divided into two blocks; the main block and the information block. Program code is normally written to
the main block. Additionally, the information block is available for special user data and flash lock bits.
There is also a read-only page in the information block containing system and device calibration data.
Read and write operations are supported in the energy modes EMO and EM1.

2.1.4 Direct Memory Access Controller (DMA)

The Direct Memory Access (DMA) controller performs memory operations independently of the CPU.
This has the benefit of reducing the energy consumption and the workload of the CPU, and enables
the system to stay in low energy modes when moving for instance data from the USART to RAM or
from the External Bus Interface to a PWM-generating timer. The DMA controller uses the PL230 uDMA
controller licensed from ARM.

2.1.5 Reset Management Unit (RMU)

The RMU is responsible for handling the reset functionality of the EFM32GG.

2.1.6 Energy Management Unit (EMU)

The Energy Management Unit (EMU) manage all the low energy modes (EM) in EFM32GG microcon-
trollers. Each energy mode manages if the CPU and the various peripherals are available. The EMU
can also be used to turn off the power to unused SRAM blocks.

2.1.7 Clock Management Unit (CMU)

The Clock Management Unit (CMU) is responsible for controlling the oscillators and clocks on-board the
EFM32GG. The CMU provides the capability to turn on and off the clock on an individual basis to all
peripheral modules in addition to enable/disable and configure the available oscillators. The high degree
of flexibility enables software to minimize energy consumption in any specific application by not wasting
power on peripherals and oscillators that are inactive.

2.1.8 Watchdog (WDOG)

The purpose of the watchdog timer is to generate a reset in case of a system failure, to increase appli-
cation reliability. The failure may e.g. be caused by an external event, such as an ESD pulse, or by a
software failure.

2.1.9 Peripheral Reflex System (PRS)

The Peripheral Reflex System (PRS) system is a network which lets the different peripheral module
communicate directly with each other without involving the CPU. Peripheral modules which send out
Reflex signals are called producers. The PRS routes these reflex signals to consumer peripherals which
apply actions depending on the data received. The format for the Reflex signals is not given, but edge
triggers and other functionality can be applied by the PRS.

2.1.10 External Bus Interface (EBI)

The External Bus Interface provides access to external parallel interface devices such as SRAM, FLASH,
ADCs and LCDs. The interface is memory mapped into the address bus of the Cortex-M3. This enables
seamless access from software without manually manipulating the 10 settings each time a read or write
is performed. The data and address lines are multiplexed in order to reduce the number of pins required
to interface the external devices. The timing is adjustable to meet specifications of the external devices.
The interface is limited to asynchronous devices.
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is capable of supporting a wide range of sensors and measurement schemes, and can for instance mea-
sure LC sensors, resistive sensors and capacitive sensors. LESENSE also includes a programmable
FSM which enables simple processing of measurement results without CPU intervention. LESENSE is
available in energy mode EM2, in addition to EMO and EM1, making it ideal for sensor monitoring in
applications with a strict energy budget.

2.1.28 Backup Power Domain

The backup power domain is a separate power domain containing a Backup Real Time Counter, BURTC,
and a set of retention registers, available in all energy modes. This power domain can be configured to
automatically change power source to a backup battery when the main power drains out. The backup
power domain enables the EFM32GG895 to keep track of time and retain data, even if the main power
source should drain out.

2.1.29 Advanced Encryption Standard Accelerator (AES)

The AES accelerator performs AES encryption and decryption with 128-bit or 256-bit keys. Encrypting or
decrypting one 128-bit data block takes 52 HFCORECLK cycles with 128-bit keys and 75 HFCORECLK
cycles with 256-bit keys. The AES module is an AHB slave which enables efficient access to the data
and key registers. All write accesses to the AES module must be 32-bit operations, i.e. 8- or 16-bit
operations are not supported.

2.1.30 General Purpose Input/Output (GPIO)

In the EFM32GG895, there are 93 General Purpose Input/Output (GPIO) pins, which are divided into
ports with up to 16 pins each. These pins can individually be configured as either an output or input. More
advanced configurations like open-drain, filtering and drive strength can also be configured individually
for the pins. The GPIO pins can also be overridden by peripheral pin connections, like Timer PWM
outputs or USART communication, which can be routed to several locations on the device. The GPIO
supports up to 16 asynchronous external pin interrupts, which enables interrupts from any pin on the
device. Also, the input value of a pin can be routed through the Peripheral Reflex System to other
peripherals.

2.1.31 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. 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.

2.2 Configuration Summary

The features of the EFM32GG895 is a subset of the feature set described in the EFM32GG Reference
Manual. Table 2.1 (p. 7) describes device specific implementation of the features.

Table 2.1. Configuration Summary

Cortex-M3 Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO,
DBG_SWO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA
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2.3 Memory Map

The EFM32GG895 memory map is shown in Figure 2.2 (p. 9), with RAM and Flash sizes for the
largest memory configuration.

Figure 2.2. EFM32GG895 Memory Map with largest RAM and Flash sizes
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3.4.1 EM2 Current Consumption

Figure 3.1. EM2 current consumption. RTC prescaled to 1 Hz, 32.768 kHz LFRCO.
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3.4.2 EM3 Current Consumption

Figure 3.2. EM3 current consumption.
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1Using backup RTC.
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Table 3.5. Power Management

BOD threshold on EMO 1.74 1.96 |V
VBoDextthr- falling external sup-
ply voltage EM2 1.74 198 |V
VBODintthr- BOD threshold on 1.57 170 |V
falling internally reg-
ulated supply volt-
age
VBoDextthr+ BOD threshold on 1.85 1.98 |V
rising external sup-
ply voltage
VpoRthr+ Power-on Reset 198 |V
(POR) threshold on
rising external sup-
ply voltage
tRESET Delay from reset Applies to Power-on Reset, 163 us
is released until Brown-out Reset and pin reset.
program execution
starts
CbECOUPLE Voltage regulator X5R capacitor recommended. 1 uF
decoupling capaci- | Apply between DECOUPLE pin
tor. and GROUND
3.7 Flash
Table 3.6. Flash
ECrLaAsH Flash erase cycles 20000 cycles
before failure
Tame<150°C 10000 h
RETE AsH Flash data retention | Tayg<85°C 10 years
Tame<70°C 20 years
tw_ProG Word (32-bit) pro- 20 us
gramming time
LPERASE == 20 20.4 20.8 | ms
tPERASE Page erase time
LPERASE == 40 40.4 40.8 | ms
tbERASE Device erase time 161.6 | ms
LPERASE == 14' | mA
lERASE Erase current I
LPERASE == 77 | mA
LPWRITE == 141 | mA
WRITE Write current I
LPWRITE == 77 | mA
VELASH Supply voltage dur- 1.98 38|V
ing flash erase and
write

IMeasured at 25°C
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Figure 3.4. Typical Low-Level Output Current, 2V Supply Voltage
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Figure 3.6. Typical Low-Level Output Current, 3V Supply Voltage
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Figure 3.7. Typical High-Level Output Current, 3V Supply Voltage
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3.9 Oscillators

3.9.1LFXO
Table 3.8. LFXO

fLExo Supported nominal 32.768 kHz
crystal frequency
ESR| kxo Supported crystal 30 120 | kOhm
equivalent series re-
sistance (ESR)
CLexoL Supported crystal xt 25 | pF
external load range
DC\rxo Duty cycle 48 50 535 | %
ILExo Current consump- ESR=30 kOhm, C, =10 pF, 190 nA
tion for core and LFXOBOOST in CMU_CTRL is
buffer after startup. |1
tLExo Start- up time. ESR=30 kOhm, C, =10 pF, 400 ms
40% - 60% duty cycle has
been reached, LFXOBOOST in
CMU_CTRL is 1

1See Minimum Load Capacitance (Cgxor) Requirement For Safe Crystal Startup in energyAware Designer in Simplicity Studio

For safe startup of a given crystal, the Configurator tool in Simplicity Studio contains a tool to help
users configure both load capacitance and software settings for using the LFXO. For details regarding
the crystal configuration, the reader is referred to application note "AN0016 EFM32 Oscillator Design

Consideration".
3.9.2 HFXO
Table 3.9. HFXO
furxo Supported nominal 4 48 | MHz
crystal Frequency
Crystal frequency 48 MHz 50 | Ohm
Supported crystal
ESRurxo equivalent series re- | Crystal frequency 32 MHz 30 60 | Ohm
sistance (ESR)
Crystal frequency 4 MHz 400 1500 | Ohm
ImHEXO The transconduc- HFXOBOOST in CMU_CTRL 20 mS
tance of the HFXO | equals Ob11
input transistor at
crystal startup
CHExoL Supported crystal 5 25 | pF
external load range
4 MHz: ESR=400 Ohm, 85 HA
C_=20 pF, HFXOBOOST in
Current consump- CMU_CTRL equals 0b11
IHEXO tion for HFXO after
startup 32 MHz: ESR=30 Ohm, 165 HA
C_.=10 pF, HFXOBOOST in
CMU_CTRL equals 0b11
tHExo Startup time 32 MHz: ESR=30 Ohm, 400 Us
C_.=10 pF, HFXOBOOST in
CMU_CTRL equals Ob11
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Figure 3.13. Calibrated HFRCO 11 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.15. Calibrated HFRCO 21 MHz Band Frequency vs Supply Voltage and Temperature

N
=
)

N
=
N

N
g
o

N
o
©

N
°
@

N

o

o
T

Frequency [MHz]

N

°

=)
T

N

o

o
T

N

N

IS
T

N
o

W

<)

N
N

N;
»
N
o

N;
©

wl
o

wl
N
w;
N

2016-03-21 - EFM32GG895FXX - d0079_Rev1.40

N
=
)

) N N N N
o ° e = Lo
~ @ © =) =

Frequency [MHz]

N
°
=)

5 25
Temperature [°C]

45 65 85

www.silabs.com




EFNVI32 ...the world's most energy friendly microcontrollers

Figure 3.21. ADC Differential Linearity Error vs Code, Vdd = 3V, Temp = 25°C
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Figure 3.30. ACMP Characteristics, Vdd = 3V, Temp = 25°C, FULLBIAS =0, HALFBIAS =1
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4 Pinout and Package

Note

Please refer to the application note "AN0002 EFM32 Hardware Design Considerations" for
guidelines on designing Printed Circuit Boards (PCB's) for the EFM32GG895.

4.1 Pinout

The EFM32GG895 pinout is shown in Figure 4.1 (p. 54) and Table 4.1 (p. 54). Alternate locations
are denoted by "#" followed by the location number (Multiple locations on the same pin are split with "/*).
Alternate locations can be configured in the LOCATION bitfield in the *_ ROUTE register in the module

in question.

Figure 4.1. EFM32GG895 Pinout (top view, not to scale)
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Table 4.1. Device Pinout

BGA120 Pin#
and Name

Pin Name

Pin Alternate Functionality / Description

Timers Communication Other

Al PE15 LCD_SEG11 EBI_ADO7 #0/1/2 TIM3_CC1#0 LEUO_RX #2
A2 PE14 LCD_SEG10 EBI_ADO6 #0/1/2 TIM3_CCO #0 LEUO_TX #2
USO_RX #3
A3 PE12 LCD_SEG8 EBI_ADO4 #0/1/2 TIM1_CC2#1 USO_CLK #0 L(I;’\SAU/:I?'II:I;()%G#:O
12CO_SDA #6 -
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BGA120 Pin#
and Name

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

C11 PE4 LCD_COMO EBI_A11 #0/1/2 USO_CS #1
ACMP1_CH6 TIMO_CDTI1 #1/3 USO CS #3
C12 PC14 DACO_OUT1ALT #2/ TIM1_CC1 #0 U0 TX #3 LES_CH14 #0
OPAMP_OUTIALT PCNTO_S1IN #0 -
ACMP1_CH7
- TIMO_CDTI2 #1/3 USO_CLK #3 LES_CH15 #0
C13 PC15 DACO_OUTI1ALT #3/ - - .
OPAMP_OUTIALT TIM1_CC2 #0 UO_RX #3 DBG_SWO #1
LES_ALTEX2 #0
D1 PA3 LCD_SEG16 EBI_AD12 #0/1/2 TIMO_CDTIO #0 UO_TX #2 ETM_TD1 #3
CMU_CLKO #0
D2 PA2 LCD_SEG15 EBI_AD11 #0/1/2 TIMO_CC2 #0/1 ETM_TDO #3
D3 PB15 ETM_TD2 #1
D11 PES LCD_COM1 EBI_A12 #0/1/2 USO_CLK #1
ACMP1_CH4
D12 PC12 DACO_OUTIALT #0/ Ul _TX #0 E'\EAéJ _gl—li]'?g ;g'
OPAMP_OUTIALT -
ACWPL CHS TIMO_COTIO 4173
D13 PC13 DACO_OUTIALT #1/ - U1l_RX #0 LES_CH13 #0
OPAMP_OUT1ALT TIML_CC2 #4 B -
- PCNTO_SOIN #0
ETM_TCLK #3
E1l PA6 LCD_SEG19 EBI_AD15 #0/1/2 LEU1_RX #1 GPIO_EM4WU1
LES_ALTEX4 #0
E2 PA5 LCD_SEG18 EBI_AD14 #0/1/2 TIMO_CDTI2 #0 LEUL1_TX #1 ETM_TD3 #3
LES_ALTEX3 #0
E3 PA4 LCD_SEG17 EBI_AD13 #0/1/2 TIMO_CDTI1 #0 UO_RX #2 ETM_TD2 #3
E1l PE6 LCD_COM2 EBI_A13 #0/1/2 USO_RX #1
E12 PC10 ACMP1_CH2 EBI_A10 #1/2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0
E13 PC11 ACMP1_CH3 EBI_ALE #1/2 USO_TX #2 LES_CH11 #0
F1 PBO LCD_SEG32 EBI_A16 #0/1/2 TIM1_CCO #2
F2 PB1 LCD_SEGS33 EBI_A17 #0/1/2 TIM1_CC1 #2
F3 PB2 LCD_SEG34 EBI_A18 #0/1/2 TIM1_CC2 #2
F11 PE7 LCD_COM3 EBI_A14 #0/1/2 USO_TX #1
F12 PC8 ACMP1_CHO EBI_A15 #0/1/2 TIM2_CCO #2 USO_CS #2 LES_CHS8 #0
LES_CH9 #0
F13 PC9 ACMP1_CH1 EBI_A09 #1/2 TIM2_CC1 #2 USO_CLK #2 GPIO_EMAWU2
LCD_SEG20/
Gl PB3 LCD_COM4 EBI_A19 #0/1/2 PCNT1_SOIN #1 US2_TX #1
LCD_SEG21/
G2 PB4 LCD. COM5 EBI_A20 #0/1/2 PCNT1_S1IN #1 US2_RX #1
G3 I0VDD_2 Digital 10 power supply 2.
TIM3_CCO #1 UO_TX #1
G11 PEO EBI_A07 #0/1/2 PCNTO_SOIN #1 12C1_SDA #2
TIM3_CC1 #1 UO_RX #1
G12 PEL EBI_A08 #0/1/2 PCNTO_S1IN #1 12C1_SCL #2
G13 PE3 BU_STAT EBI_A10 #0 Ul _RX #3 ACMP1_O #1
LCD_SEG22/
H1 PB5 LCD_COMS6 EBI_A21 #0/1/2 US2_CLK #1
LCD_SEG23/
H2 PB6 LCD_COM?7 EBI_A22 #0/1/2 US2_CS #1
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OPAMP_OUTO OPAMP output channel number 0.
OPANP, OUTOALT PO | PCL | Pe2 | PCa | PDo OPAMP alomatve oupu or chanel 0,
DACO_OuUT1/ PB12 Digital to Analog Converter DACO_OUT1/
OPAMP_OUT1 OPAMP output channel number 1.
OPAVP, OUTIALT P12 | PC13 | PCI4 | PCLs | PD1 OPAMP atormatve output for shamnel 1.
OPAMP_OUT2 PD5 PDO Operational Amplifier 2 output.
OPAMP_PO PC4 Operational Amplifier 0 external positive input.
OPAMP_P1 PD6 Operational Amplifier 1 external positive input.
OPAMP_P2 PD4 Operational Amplifier 2 external positive input.

Debug-interface Serial Wire clock input.
DBG_SWCLK PFO PFO PFO PFO Note that this function is enabled to pin out of reset, and has

a built-in pull down.

Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 PF1 PF1 PF1 Note that this function is enabled to pin out of reset, and has

a built-in pull up.

Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PC15 PD1 PD2 Note that this function is not enabled after reset, and must be

enabled by software to be used.
EBI_A00 PA12 PA12 PA12 External Bus Interface (EBI) address output pin 00.
EBI_A01 PA13 PA13 PA13 External Bus Interface (EBI) address output pin 01.
EBI_A02 PA14 PA14 PA14 External Bus Interface (EBI) address output pin 02.
EBI_A03 PB9 PB9 PB9 External Bus Interface (EBI) address output pin 03.
EBI_A04 PB10 PB10 PB10 External Bus Interface (EBI) address output pin 04.
EBI_A05 PC6 PC6 PC6 External Bus Interface (EBI) address output pin 05.
EBI_A06 PC7 PC7 PC7 External Bus Interface (EBI) address output pin 06.
EBI_A07 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
EBI_A08 PE1 PE1 PE1 External Bus Interface (EBI) address output pin 08.
EBI_A09 PE2 PC9 PC9 External Bus Interface (EBI) address output pin 09.
EBI_A10 PE3 PC10 PC10 External Bus Interface (EBI) address output pin 10.
EBI_A11l PE4 PE4 PE4 External Bus Interface (EBI) address output pin 11.
EBI_A12 PE5 PE5 PE5 External Bus Interface (EBI) address output pin 12.
EBI_A13 PE6 PE6 PE6 External Bus Interface (EBI) address output pin 13.
EBI_A14 PE7 PE7 PE7 External Bus Interface (EBI) address output pin 14.
EBI_A15 PC8 PC8 PC8 External Bus Interface (EBI) address output pin 15.
EBI_A16 PBO PBO PBO External Bus Interface (EBI) address output pin 16.
EBI_A17 PB1 PB1 PB1 External Bus Interface (EBI) address output pin 17.
EBI_A18 PB2 PB2 PB2 External Bus Interface (EBI) address output pin 18.
EBI_A19 PB3 PB3 PB3 External Bus Interface (EBI) address output pin 19.
EBI_A20 PB4 PB4 PB4 External Bus Interface (EBI) address output pin 20.
EBI_A21 PB5 PB5 PB5 External Bus Interface (EBI) address output pin 21.
EBI_A22 PB6 PB6 PB6 External Bus Interface (EBI) address output pin 22.
EBI_A23 PCO PCO PCO External Bus Interface (EBI) address output pin 23.
EBI_A24 PC1 PC1 PC1 External Bus Interface (EBI) address output pin 24.
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LCD segment line 5. Segments 4, 5, 6 and 7 are controlled
LCD_SEG5 PE9 by SEGENL.
LCD segment line 6. Segments 4, 5, 6 and 7 are controlled
LCD_SEG6 PE10 by SEGENL.
LCD segment line 7. Segments 4, 5, 6 and 7 are controlled
LCD_SEG7 PE11 by SEGENL.
LCD segment line 8. Segments 8, 9, 10 and 11 are controlled
LCD_SEG8 PE12 by SEGEN2.
LCD segment line 9. Segments 8, 9, 10 and 11 are controlled
LCD_SEG9 PE13 by SEGEN2.
LCD segment line 10. Segments 8, 9, 10 and 11 are con-
LCD_SEG10 PE14 trolled by SEGEN2.
LCD segment line 11. Segments 8, 9, 10 and 11 are con-
LCD_SEG11 PEI15 trolled by SEGEN2.
LCD segment line 12. Segments 12, 13, 14 and 15 are con-
LCD_SEG12 PA15 trolled by SEGENS3.
LCD segment line 13. Segments 12, 13, 14 and 15 are con-
LCD_SEG13 PAO trolled by SEGENS.
LCD segment line 14. Segments 12, 13, 14 and 15 are con-
LCD_SEG14 PAL trolled by SEGENS.
LCD segment line 15. Segments 12, 13, 14 and 15 are con-
LCD_SEG15 PA2 trolled by SEGENS.
LCD segment line 16. Segments 16, 17, 18 and 19 are con-
LCD_SEG16 PA3 trolled by SEGEN4.
LCD segment line 17. Segments 16, 17, 18 and 19 are con-
LCD_SEG17 PA4 trolled by SEGEN4.
LCD segment line 18. Segments 16, 17, 18 and 19 are con-
LCD_SEG18 PAS trolled by SEGEN4,
LCD segment line 19. Segments 16, 17, 18 and 19 are con-
LCD_SEG19 PAG trolled by SEGEN4.
LCD SEG20/ LCD segment line 20. Segments 20, 21, 22 and 23 are con-
LCD coMa PB3 t'rolled by SEGENS. This pin may also be used as LCD COM
_ line 4
LCD SEG21/ LCD segment line 21. Segments 20, 21, 22 and 23 are con-
LCD:COMS PB4 t_rolled by SEGENS. This pin may also be used as LCD COM
line 5
LCD SEG22/ LCD segment line 22. Segments 20, 21, 22 and 23 are con-
LCD COMb PB5 t'rolled by SEGENS. This pin may also be used as LCD COM
X line 6
LCD SEG23/ LCD segment line 23. Segments 20, 21, 22 and 23 are con-
LCD COM7 PB6 trolled by SEGENS. This pin may also be used as LCD COM
- line 7
LCD segment line 24. Segments 24, 25, 26 and 27 are con-
LCD_SEG24 PFé trolled by SEGENS.
LCD segment line 25. Segments 24, 25, 26 and 27 are con-
LCD_SEG25 PF7 trolled by SEGENS.
LCD segment line 26. Segments 24, 25, 26 and 27 are con-
LCD_SEG26 PF8 trolled by SEGENS.
LCD segment line 27. Segments 24, 25, 26 and 27 are con-
LCD_SEG27 PF9 trolled by SEGENS.
LCD segment line 28. Segments 28, 29, 30 and 31 are con-
LCD_SEG28 PD9 trolled by SEGEN7.
LCD segment line 29. Segments 28, 29, 30 and 31 are con-
LCD_SEG29 PD10 trolled by SEGEN?.
LCD segment line 30. Segments 28, 29, 30 and 31 are con-
LCD_SEG30 PD11 trolled by SEGENT.
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Alternate LOCATION

Functionality Description
USARTO Asynchronous Transmit.Also used as receive input
in half duplex communication.

USO0_TX PE10 PE7 PC11 PE13 PB7 PCO
USARTO Synchronous mode Master Output / Slave Input
(MOSI).

US1_CLK PB7 PD2 PFO USART1 clock input / output.

US1_CS PB8 PD3 PF1 USART1 chip select input / output.
USART1 Asynchronous Receive.

USL_RX PCL PD1 PD6 USART1 Synchronous mode Master Input / Slave Output
(MISO).
USART1 Asynchronous Transmit.Also used as receive input
in half duplex communication.

US1_TX PCO PDO PD7
USART1 Synchronous mode Master Output / Slave Input
(MOSI).

US2_CLK PC4 PB5 USART?2 clock input / output.

US2_CS PC5 PB6 USART?2 chip select input / output.
USART2 Asynchronous Receive.

US2_RX PC3 PB4 USART2 Synchronous mode Master Input / Slave Output
(MISO).
USART2 Asynchronous Transmit.Also used as receive input
in half duplex communication.

US2_TX PC2 PB3
USART2 Synchronous mode Master Output / Slave Input
(MOSI).

4.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32GG895 is shown in Table 4.3 (p. 66). Each GPIO port is
organized as 16-bit ports indicated by letters A through F, and the individual pin on this port is indicated
by a number from 15 down to O.

Table 4.3. GPIO Pinout

Pin | Pin

15 14
Port A PA15 | PA14 | PA13 | PA12 | PA1l | PA10| PA9 | PA8 | PA7 | PA6 | PA5 | PA4 | PA3 | PA2 | PA1 PAO
Port B PB15 | PB14 | PB13 | PB12 | PB11 |PB10| PB9 | PB8 | PB7 | PB6 | PB5 | PB4 | PB3 | PB2 | PB1 PBO
Port C PC15 | PC14 | PC13 | PC12| PC11 |PC10| PC9 | PC8 | PC7 | PC6 | PC5 | PC4 | PC3 | PC2 | PC1l | PCO
Port D PD15 |PD14 | PD13 | PD12 | PD11 |PD10| PD9 | PD8 | PD7 | PD6 | PD5 | PD4 | PD3 | PD2 | PD1 | PDO
Port E PE15 | PE14 | PE13 | PE12 | PE11 | PE1I0| PE9 | PE8 | PE7 | PE6 | PE5 | PE4 | PE3 | PE2 | PE1 PEO
Port F - - - PF12 | PF11 |PF10| PF9 | PF8 | PF7 | PF6 | PF5 | PF4 | PF3 | PF2 | PF1 PFO

4.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32GG895 is shown in Figure 4.2 (p. 67) .
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5 PCB Layout and Soldering
5.1 Recommended PCB Layout

Figure 5.1. BGA120 PCB Land Pattern

O O O
a O O
b0
e
O
O O ¢
O O O
- -

Table 5.1. BGA120 PCB Land Pattern Dimensions (Dimensions in mm)

Symbol Dim. (mm) ‘
a 0.25
b 0.50
d 6.00
e 6.00
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Figure 5.3. BGA120 PCB Stencil Design
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Table 5.3. BGA120 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm) ‘
a 0.25
b 0.50
d 6.00
e 6.00

. The drawings are not to scale.

. All dimensions are in millimeters.

. All drawings are subject to change without notice.

. The PCB Land Pattern drawing is in compliance with IPC-7351B.
. Stencil thickness 0.125 mm.

. For detailed pin-positioning, see Figure 4.3 (p. 67) .

OO WN P

5.2 Soldering Information

The latest IPC/JEDEC J-STD-020 recommendations for Pb-Free reflow soldering should be followed.

2016-03-21 - EFM32GG895FXX - d0079_Rev1.40 www.silabs.com



...the world's most energy friendly microcontrollers

List of Tables

00 O @ o =Y 1 o B 1) 0] 00 2 = L4 [0 o P 2
b2 I @fo g ilo 0= i o A ST U g = o PPN 7
3.1. ADSOIUtE MAXIMUIM RAUINGS ....teneeiit ittt et et e ettt et et et et et e et e e et e e nenees 10
3.2. General Operating CONITIONS .. .. .c.iui it et et e et et e et et e e e et e et e e e e et e e neneaaenas 10
TR B O W [ (=Y o @0 g YW 3o o111 ) PP 11
3.4. ENergy MOOES TraNSItIONS ......euiieit ettt et et ettt et et e e 13
R o1V Y =Yg FTo [=T 1 T o | PP PP 14
BB, FlaSh e e 14
K R €] = @ PP PP PTP 15
RS T I o (@ L PP PP PPTPPRN 23
B0 HE X O it e 23
BLA0. LFRCO ittt e 24
T o | = {0 @ L TP UPTPPP 24
3.2, AUXHRERCO .ot e 27
B3 ULFRECO .ottt ettt et e a i ea 28
L0, A C i e 28
BLd. DA it 38
BLdB. OPAMP ..o 39
B d7. ACMIP ottt 43
BLd8. VM ottt 45
3.19. EBI Write EN@DIE TIMING .. .ueeieiitiei ettt ettt et et ettt e e et 46
3.20. EBI Address Latch Enable Related OULPUL TiMING .....ouinitiieiier e ettt e e e et eeaeaenes 46
3.21. EBI Read Enable Related OULPUL TiMING ....ouiuiiiiii et e e e aaaaaes 47
3.22. EBI Read Enable Related Timing REQUIFEMENTS ... .uiutie et eens 48
3.23. EBI Ready/Wait Related Timing REQUINTEIMENTS ... ...uiuiiiit et e e e eneeees 48
324, LCD ettt 49
3.25. 12C StaNdard-MOAE (SIM) ... ettt et et ettt et 50
I ST D Ol = TS 3T o LI 0 1) P 50
I R 7 Ol - T g To o L= o (U (3 PSPPSR 51
R4 TS o I\ = T3 (=T T 11T o [ PPN 51
1G24 TR o I F= Y= o 11 T PN 52
3.30. DiIgital PeIPNEIAIS ... e it 52
B TV ot o 11 PP 54
4.2. Alternate fUNCLONAIILY OVEIVIEW ... .. ittt et et ettt et e e e et e e e e enanas 59
4.3, GPIO PINOUL ..ieiti it 66
5.1. BGA120 PCB Land Pattern Dimensions (DIMENSIONS 1N MIM) .....uuiuiinit et enees 69
5.2. BGA120 PCB Solder Mask Dimensions (DIMENSIONS IN MIM) ....ouiuiiieiie e e e e aeneeens 70
5.3. BGA120 PCB Stencil Design Dimensions (DIiMeENSIONS IN MM ...t e aaaaas 71

2016-03-21 - EFM32GG895FXX - d0079_Rev1.40 www.silabs.com




