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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.
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Microcontrollers"
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Feature List

1. Feature List

* ARM Cortex-M3 CPU platform
» High Performance 32-bit processor @ up to 48 MHz
* Memory Protection Unit
» Wake-up Interrupt Controller
» SysTick System Timer
* Flexible Energy Management System
* 20 nA @ 3V Shutoff Mode
* 0.4 yA @ 3 V Shutoff Mode with RTC
* 0.65 yA @ 3 V Stop Mode, including Power-on Reset, Brown-out Detector, RAM and CPU retention

* 0.95 pA @ 3 V Deep Sleep Mode, including RTC with 32.768 kHz oscillator, Power-on Reset, Brown-out Detector, RAM and
CPU retention

* 63 yA/MHz @ 3 V Sleep Mode
* 211 yA/MHz @ 3 V Run Mode, with code executed from flash
+ 256/128/64 kB Flash
+ 32kB RAM
» Up to 93 General Purpose I/O pins
» Configurable push-pull, open-drain, pull-up/down, input filter, drive strength
» Configurable peripheral I/O locations
« 16 asynchronous external interrupts
» Output state retention and wake-up from Shutoff Mode
* 12 Channel DMA Controller
» 12 Channel Peripheral Reflex System (PRS) for autonomous inter-peripheral signaling
+ Hardware AES with 128/256-bit keys in 54/75 cycles
» Timers/Counters
* 4x 16-bit Timer/Counter
* 4x3 Compare/Capture/PWM channels
* Dead-Time Insertion on TIMERO
» 16-bit Low Energy Timer
* 1x 24-bit Real-Time Counter and 1x 32-bit Real-Time Counter
» 3x 16/8-bit Pulse Counter
» Watchdog Timer with dedicated RC oscillator @ 50 nA
* Integrated LCD Controller for up to 8x36 segments
» Voltage boost, adjustable contrast and autonomous animation
» Backup Power Domain
» RTC and retention registers in a separate power domain, available in all energy modes
» Operation from backup battery when main power drains out
» External Bus Interface for up to 4x256 MB of external memory mapped space
* TFT Controller with Direct Drive
» Communication interfaces
» Up to 3% Universal Synchronous/Asynchronous Receiver/Transmitter
* UART/SPI/SmartCard (ISO 7816)/IrDA/I2S
» 2x Universal Asynchronous Receiver/Transmitter
* 2x Low Energy UART
» Autonomous operation with DMA in Deep Sleep Mode
* 2x I2C Interface with SMBus support
» Address recognition in Stop Mode
 Universal Serial Bus (USB) with Host & OTG support
* Fully USB 2.0 compliant
* On-chip PHY and embedded 5V to 3.3V regulator
» Ultra low power precision analog peripherals
* 12-bit 1 Msamples/s Analog to Digital Converter
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3.1.13 Inter-Integrated Circuit Interface (12C)

The 12C module provides an interface between the MCU and a serial [2C-bus. It is capable of acting as both a master and a slave, and
supports multi-master buses. Both standard-mode, fast-mode and fastmode plus speeds are supported, allowing transmission rates all
the way from 10 kbit/s up to 1 Mbit/s. Slave arbitration and timeouts are also provided to allow implementation of an SMBus compliant

system. The interface provided to software by the I2C module, allows both fine-grained control of the transmission process and close to
automatic transfers. Automatic recognition of slave addresses is provided in all energy modes.
3.1.14 Universal Synchronous/Asynchronous Receiver/Transmitter (USART)

The Universal Synchronous Asynchronous serial Receiver and Transmitter (USART) is a very flexible serial /O module. It supports full
duplex asynchronous UART communication as well as RS-485, SPI, MicroWire and 3-wire. It can also interface with ISO7816 Smart-
Cards, IrDA and 12S devices.

3.1.15 Pre-Programmed USB/UART Bootloader

The bootloader presented in application note AN0042 is pre-programmed in the device at factory. The bootloader enables users to pro-
gram the EFM32 through a UART or a USB CDC class virtual UART without the need for a debugger. The autobaud feature, interface
and commands are described further in the application note.

3.1.16 Universal Asynchronous Receiver/Transmitter (UART)

The Universal Asynchronous serial Receiver and Transmitter (UART) is a very flexible serial I/O module. It supports full- and half-du-
plex asynchronous UART communication.

3.1.17 Low Energy Universal Asynchronous Receiver/Transmitter (LEUART)

The unique LEUART™, the Low Energy UART, is a UART that allows two-way UART communication on a strict power budget. Only a
32.768 kHz clock is needed to allow UART communication up to 9600 baud/ s. The LEUART includes all necessary hardware support
to make asynchronous serial communication possible with minimum of software intervention and energy consumption.

3.1.18 Timer/Counter (TIMER)
The 16-bit general purpose Timer has 3 compare/capture channels for input capture and compare/Pulse- Width Modulation (PWM) out-
put. TIMERO also includes a Dead-Time Insertion module suitable for motor control applications.

3.1.19 Real Time Counter (RTC)

The Real Time Counter (RTC) contains a 24-bit counter and is clocked either by a 32.768 kHz crystal oscillator, or a 32.768 kHz RC
oscillator. In addition to energy modes EMO and EM1, the RTC is also available in EM2. This makes it ideal for keeping track of time
since the RTC is enabled in EM2 where most of the device is powered down.

3.1.20 Backup Real Time Counter (BURTC)

The Backup Real Time Counter (BURTC) contains a 32-bit counter and is clocked either by a 32.768 kHz crystal oscillator, a 32.768
kHz RC oscillator or a 1 kHz ULFRCO. The BURTC is available in all Energy Modes and it can also run in backup mode, making it
operational even if the main power should drain out.

3.1.21 Low Energy Timer (LETIMER)

The unique LETIMER™, the Low Energy Timer, is a 16-bit timer that is available in energy mode EM2 in addition to EM1 and EMO.
Because of this, it can be used for timing and output generation when most of the device is powered down, allowing simple tasks to be
performed while the power consumption of the system is kept at an absolute minimum. The LETIMER can be used to output a variety of
waveforms with minimal software intervention. It is also connected to the Real Time Counter (RTC), and can be configured to start
counting on compare matches from the RTC.

3.1.22 Pulse Counter (PCNT)

The Pulse Counter (PCNT) can be used for counting pulses on a single input or to decode quadrature encoded inputs. It runs off either
the internal LFACLK or the PCNTn_SO0IN pin as external clock source. The module may operate in energy mode EMO - EM3.
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QFN64 Pin# and Name

Table 5.1. Device Pinout

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
0 VSS Ground.
LEUO_RX #4 12C0_SDA PRS_CHO #0
1 PAO TIMO_CCO #0/1/4 " GPIO MWL
CMU_CLK1 #0
2 PA1 TIMO_CC1 #0/1 12C0_SCL #0 DRS I 0
CMU_CLKO #0
3 PA2 TIMO_CC2 #0/1 ETN TD0 3
LES_ALTEX2 #0
4 PA3 TIMO_CDTIO #0 ST 101 75
LES_ALTEX3 #0
5 PA4 TIMO_CDTI1 #0 ST T0s 75
LES_ALTEX4 #0
6 PAS5 TIMO_CDTI2 #0 LEU1_TX #1 Sr 108 #5
ETM_TCLK #3
7 PAG LEU1_RX #1 GPIO EMAWL
8 VSS Ground.
ACMPO_CHO TIMO_CC1 #4 USO_TX #5 US1_TX #0 | LES_CHO #0 PRS_CH2
9 PCO DACO_OUTOALT #0/ PCNTO_SOIN #2 12C0_SDA #4 40
OPAMP_OUTOALT = =
ACMPO_CH1 TIMO_CC2 #4 USO_RX #5 US1_RX #0 | LES_CH1 #0 PRS_CH3
10 PC1 DACO_OUTOALT #1/ PCNTO_S1IN #2 12C0_SCL #4 #0
OPAMP_OUTOALT = =
ACMPO_CH2
11 PC2 DACO_OUTOALT #2/ TIMO_CDTIO #4 US2 TX #0 LES_CH2 #0
OPAMP_OUTOALT
ACMPO_CH3DACO_OU
12 PC3 TOALT #3/ TIMO_CDTI1 #4 US2_RX #0 LES_CH3 #0
OPAMP_OUTOALT
TIMO_CDTI2 #4 LE-
13 PC4 ’?)CP'\Q\FKE’ECF',*O“ TIMO_ouTO#3 | US2-CLK ’i% 12C1_SDA LES_CH4 #0
- PCNT1_SOIN #0
ACMPO_CH5 LETIMO_OUT1#3 | US2_CS #0 12C1_SCL
14 PCS OPAMP_NO PCNT1_S1IN #0 40 LES_CH5#0
15 PB7 LFXTAL_P TIM1_CCO #3 US0_TX #:0U31—CLK
16 PB8 LFXTAL_N TIM1_CC1#3 USO_RX #4 US1_CS #0
17 PA8 TIM2_CCO #0
18 PA9 TIM2_CC1 #0
19 PA10 TIM2_CC2 #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin
20 RESETn . : .
low during reset, and let the internal pull-up ensure that reset is released.
DACO_OUTO / TIM1_CC2 #3 LE-
21 PB11 OPAMP_OUTO TIMO_OUTO #1 12C1_SDA #1
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LQFP100 Pin# and
Name

Pin # Pin Name

Pin Alternate Functionality / Description

EBI

Timers

TIM1_CCO #4 LE-

Communication

LES_ALTEXO #0

52 PD6 ggg&—PC';ﬁ TIMO_OUTO #0 | ZUCSJ —S'?S(A#; ACMPO_O #2
-~ PCNTO_SOIN #3 - ETM_TDO #0

CMU_CLKO #2

53 PD7 ADCO_CH7 TITWBCSG# #';(')5' US1 TX#2 LES_ALTEX1 #0

OPAMP_N1 PCNTO S1IN £3 12C0_SCL #1 ACMP1_O #2

- ETM_TCLK #0

54 PD8 BU_VIN CMU_CLK1 #1
LEU1_TX #0 LES_CH6 #0

55 PC6 ACMPO_CH6 EBI_A05 #0/1/2 12C0_SDA #2 ETM TCLK #2
LEU1_RX #0 LES_CH7 #0

56 PC7 ACMPO_CH?7 EBI_A06 #0/1/2 12C0.SCL #2 ETM TDO #2

57 VDD_DREG

Power supply for on-chip voltage regulator.

58 VSS

Ground.

59 DECOUPLE

Decouple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this

OPAMP_OUT1ALT

PCNTO_S1IN #0

pin.
60 PEO EBI_AO7 #0/1/2 PI;IIZA%_C:S%?N#;1 |23?:§S§1#2
61 PE1 EBI_A08 #0/1/2 PEIZA'I?E_(;S(ﬂN#;1 |2Lcjz(3__§>(<:|;fE ;tz
62 PE2 BU_VOUT EBI_A09 #0 TIM3_CC2 #1 U1_TX #3 ACMPO_O #1
63 PE3 BU_STAT EBI_A10 #0 U1_RX #3 ACMP1_O #1
64 PE4 EBI_A11 #0/1/2 USO_CS #1
65 PE5 EBI_A12 #0/1/2 USO_CLK #1
66 PE6 EBI_A13 #0/1/2 USO_RX #1
67 PE7 EBI_A14 #0/1/2 USO_TX #1
68 PC8 ACMP1_CHO EBI_A15 #0/1/2 TIM2_CCO #2 US0_CS #2 LES_CHB8 #0
69 PC9 ACMP1_CH1 EBI_A09 #1/2 TIM2_CC1 #2 USO_CLK #2 Glﬁfgjgﬂgvigz
70 PC10 ACMP1_CH2 EBI_A10 #1/2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0
71 PC11 ACMP1_CH3 EBI_ALE #1/2 USO_TX #2 LES_CH11 #0
ACMP1_CH4
72| ez | DACOLOUTIALT Ui | CMUCLKO#
OPAMP_OUT1ALT
ACMP1_CH5 TIMO_CDTIO #1/3
73 PC13 DACO—ﬂfﬂALT ;:nggg zg U1_RX #0 LES_CH13 #0
OPAMP_OUT1ALT PCNTO_SOIN #0
74 PC14 DAAS&:O;L/I%TLT Tlm/ﬁc_?:gl ﬁé/s USO—CS#’? UO_TX | | Es cH14 #0
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5.6.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

Note: Some functionality, such as analog interfaces, do not have alternate settings or a LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.

Table 5.17. Alternate functionality overview

Alternate LOCATION
Functionality Description
ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_CH2 PC2 Analog comparator ACMPO, channel 2.
ACMPQ_CH3 PC3 Analog comparator ACMPO, channel 3.
ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.
ACMPO_CH5 PC5 Analog comparator ACMPO, channel 5.
ACMPO_CH®6 PC6 Analog comparator ACMPO, channel 6.
ACMPO_CH7 PC7 Analog comparator ACMPO, channel 7.
ACMPO_O PE13 PD6 Analog comparator ACMPO, digital output.
ACMP1_CHO PC8 Analog comparator ACMP1, channel 0.
ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.
ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.
ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.
ACMP1_0O PF2 PD7 Analog comparator ACMP1, digital output.
ADCO_CHO PDO Analog to digital converter ADCO, input channel
number O.
ADCO_CH1 PD1 Analog to digital converter ADCO, input channel
number 1.
ADCO CH2 PD2 Analog to digital converter ADCO, input channel
- number 2.
ADCO CH3 PD3 Analog to digital converter ADCO, input channel
- number 3.
ADCO CH4 PD4 Analog to digital converter ADCO, input channel
- number 4.
ADCO_CH5 PD5 Analog to digital converter ADCO, input channel
number 5.
ADCO_CH6 PD6 Analog to digital converter ADCO, input channel
number 6.
ADCO_CH7 PD7 Analog to digital converter ADCO, input channel
number 7.
BOOT_RX PE11 Bootloader RX.
BOOT_TX PE10 Bootloader TX.
BU_VIN PD8 Battery input for Backup Power Domain
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Alternate

Functionality

LOCATION

Description

External Bus Interface (EBI) address and data in-

EBI_AD10 PA1 PA1 PA1 put / output pin 10.
EBI_AD11 PA2 PA2 PA2 External Bus .Interface (EBI) address and data in-
put / output pin 11.
EBI_AD12 PA3 PA3 PA3 External Bus .Interface (EBI) address and data in-
put / output pin 12.
EBl AD13 PA4 PA4 PA4 External Bus .Interface (EBI) address and data in-
- put / output pin 13.
EBl AD14 PA5 PA5 PA5 External Bus llnterface (EBI) address and data in-
- put / output pin 14.
EBI AD15 PA6 PA6 PA6 External Bus .Interface (EBI) address and data in-
- put / output pin 15.
EBI ALE PC11 | PCI1 External Bus Interface (EBI) Address Latch Enable
- output.
EBI_ARDY PE2 PE2 PF2 Extgrnal Bus Interface (EBI) Hardware Ready Con-
trol input.
EBI_BLO PF6 PF6 PF6 gxternal Bus Interface (EBI) Byte Lane/Enable pin
EBI_BL1 PE7 PE7 PE7 I1External Bus Interface (EBI) Byte Lane/Enable pin
EBI_CSO PD9 PD9 PD9 External Bus Interface (EBI) Chip Select output 0.
EBI_CS1 PD10 |PD10 |PD10 External Bus Interface (EBI) Chip Select output 1.
EBI_CS2 PD11 |PD11 |PD11 External Bus Interface (EBI) Chip Select output 2.
EBI_CS3 PD12 |PD12 |PD12 External Bus Interface (EBI) Chip Select output 3.
EBI_CSTFT PA7 PA7 PA7 $;t_?rnal Bus Interface (EBI) Chip Select output
EBI_DCLK PA8 PA8 PA8 External Bus Interface (EBI) TFT Dot Clock pin.
EBI_DTEN PA9 PA9 PA9 External Bus Interface (EBI) TFT Data Enable pin.
EBI HSNC PA11 |PA11 | PA11 Exterrjal Bus Ipterface (EBI) TFT Horizontal Syn-
- chronization pin.
EBI NANDREn |PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable
- output.
EBI_NANDWEN | PC5 PC5 PC5 External Bus Interface (EBI) NAND Write Enable
output.
EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.
EBI_VSNC PA10 | PA10 |PA10 Ext.ernal_ Bus Interface (EBI) TFT Vertical Synchroni-
zation pin.
EBI_WEn PF8 External Bus Interface (EBI) Write Enable output.
ETM_TCLK PD7 PF8 PC6 PAG Embedded Trace Module ETM clock .
ETM_TDO PD6 PF9 PC7 PA2 Embedded Trace Module ETM data 0.
ETM_TD1 PD3 PD13 |PD3 PA3 Embedded Trace Module ETM data 1.
ETM_TD2 PD4 PB15 |PD4 PA4 Embedded Trace Module ETM data 2.
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5.11 EFM32LG395 (BGA120)

5.11.1 Pinout

The EFM32LG395 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location num-
ber (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.

Pin A1 index 1 2 3 4 5 6 7 8 9 10 11 12 13
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Figure 5.21. EFM32LG395 Pinout (top view, not to scale)

Table 5.31. Device Pinout

BGA120 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
A1 PE15 EBI_ADOQ7 #0/1/2 TIM3_CC1 #0 LEUO_RX #2
A2 PE14 EBI_ADO6 #0/1/2 TIM3_CCO #0 LEUO_TX #2
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BGA120 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
M11 AVSS_0 Analog ground 0.
ADCO_CH3
M12 PD3 OPANP N2 TIMO_CC2 #3 US1_CS #1 ETM_TD1 #0/2
TIM1_CCO #4 LE- LES_ALTEXO #0
M13 PD6 ggg&—PCHPﬁ TIMO_OUTO #0 | ;CSJ —SRS(A#; ACMPO_O #2
- PCNTO_SOIN #3 = ETM_TDO #0
USO_RX #4
N1 PB8 LFXTAL_N TIM1_CC1 #3 UST08 o
ACMPO_CH5 EBI_NANDWEn | LETIMO_OUT1 #3 US2_CS #0
N2 PCS OPAMP_NO #0/1/2 PCNT1_S1IN #0 12C1_SCL #0 LES_CHS #0
N3 PA9 EBI_DTEN#0/1/2 | TIM2_CC1 #0
N4 PA11 EBI_HSNC #0/1/2
N5 PA12 EBI_A00 #0/1/2 TIM2_CCO #1
DACO_OUTO / TIM1_CC2 #3 LE-
N6 PB11 OPAMP_OUTO TIMO_OUTO #1 12C1_SDA #1
DACO_OUT1 /
N7 PB12 PP OUT LETIMO_OUT1 #1 |  12C1_SCL #1
N8 AVSS_2 Analog ground 2.
USO_CLK #4/5
N9 PB13 HFXTAL P £00 T 1
USO_CS #4/5
N10 PB14 HFXTAL_N oo R
N11 AVDD 0 Analog power supply 0.
USB_DMPU #0
N12 PD2 ADCO_CH?2 EBI_A27 #0/1/2 TIMO_CC1 #3 O CLK #1 DBG_SWO #3
ADCO_CH5
N13 PD5 OPAMP. OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
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LQFP100 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
CMU_CLKO #0
3 PA2 LCD_SEG15 EBI_AD11#0/1/2 | TIMO_CC2 #0/1 N Do 43
LES_ALTEX2 #0
4 PA3 LCD_SEG16 EBI_AD12#0/1/2 | TIMO_CDTIO #0 UO_TX #2 A AR
LES_ALTEX3 #0
5 PA4 LCD_SEG17 EBI_AD13#0/1/2 | TIMO_CDTIH #0 UO_RX #2 Sr o 48
LES_ALTEX4 #0
6 PA5 LCD_SEG18 EBI_AD14 #0/1/2 | TIMO_CDTI2 #0 LEU1_TX #1 Sr Toa #3
ETM_TCLK #3
7 PAG LCD_SEG19 EBI_ADA15 #0/1/2 LEU1_RX #1 GPIO EMAWL
8 IOVDD_0 Digital 10 power supply 0.
9 PBO LCD_SEG32 EBI_A16 #0/1/2 TIM1_CCO #2
10 PB1 LCD_SEG33 EBI_A17 #0/1/2 TIM1_CC1 #2
1 PB2 LCD_SEG34 EBI_A18 #0/1/2 TIM1_CC2 #2
LCD_SEG20/
12 PB3 b cona EBI_A19#0/1/2 | PCNT1_SOIN #1 US2_ TX #1
LCD_SEG21/
13 PB4 b Cons EBI_A20#0/1/2 | PCNT1_S1IN #1 US2_RX #1
LCD_SEG22/
14 PB5 b Cons EBI_A21 #0/1/2 US2_CLK #1
LCD_SEG23/
15 PB6 o5 comr EBI_A22 #0/1/2 US2 CS #1
16 VSS Ground.
17 IOVDD_1 Digital 10 power supply 1.
ACMPO_CHO
_ USO_TX #5
DACO_OUTOALT TIMO_CC1 #4 - LES_CHO #0
18 PCO 40/ EBIA23#0/12 | pboNTO SOIN #2 |2cho1_sT[))(A#§ , PRS_CH2 #0
OPAMP_OUTOALT =
ACMPO_CH1
= USO_RX #5
DACO_OUTOALT TIMO_CC2 #4 - LES_CH1 #0
19 PC1 #1/ EBI_A24 #0112 | poNTo 1IN #2 |ggg_§é(L##?4 PRS_CH3 #0
OPAMP_OUTOALT =
ACMPO_CH2
20 PC2 DACO—;)ZL/JTOALT EBI_A25#0/1/2 | TIMO_CDTIO #4 US2_TX #0 LES_CH2 #0
OPAMP_OUTOALT
ACMPO_CH3
21 PC3 DACO_OUTOALT | EBINANDREN | 116 cpTi1 44 US2 RX #0 LES_CH3 #0
43/ #0/1/2 = - -
OPAMP_OUTOALT
TIMO_CDTI2 #4 LE-
22 PC4 %Cli\f'oﬁ;cyo“ EBI_A26 #0/1/2 | TIMO_OUTO #3 |gcs;%_(s;|£_)§ #;% LES_CH4 #0
- PCNT1_SOIN #0 =
ACMPO_CHS5 EBI_NANDWEn | LETIMO_OUT1 #3 US2_CS #0
23 PCS OPAMP_NO #0/1/2 PCNT1_S1IN #0 12C1_SCL #0 LES_CHS #0
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Alternate LOCATION
Functionality Description
TIMO_CDTIO PA3 PC13 | PF3 PC13 | PC2 PF3 ;I]';Tgr 0 Complimentary Deat Time Insertion chan-
TIMO_CDTI PA4 PC14 |PF4 PC14 |PC3 PF4 ;I;(iarlmfr 0 Complimentary Deat Time Insertion chan-
TIMO_CDTI2 PA5 PC15 |PF5 PC15 |PC4 PF5 :ieTzer 0 Complimentary Deat Time Insertion chan-
TIM1_CCO PC13 |PE10 |PBO PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 |PE11 |PB1 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 |PB2 PB11 |PC13 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PA8 PA12 |PC8 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PA9 PA13 |PC9 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PA10 |PA14 |PC10 Timer 2 Capture Compare input / output channel 2.
TIM3_CCO PE14 |PEO Timer 3 Capture Compare input / output channel 0.
TIM3_CCA1 PE15 |PE1 Timer 3 Capture Compare input / output channel 1.
TIM3_CC2 PA15 |PE2 Timer 3 Capture Compare input / output channel 2.
U0_RX PF7 PE1 PA4 PC15 UARTO Receive input.
Uo_TX PF6 PEO PA3 PC14 UARTO Transmit output. A_Iso }Jsed as receive in-
put in half duplex communication.
U1_RX PC13 |PF11 |PB10 |PE3 UART1 Receive input.
U1_TX PC12 |PF10 | PB9 PE2 UAF_{T1 Transmit output. A!so ysed as receive in-
put in half duplex communication.
USO0_CLK PE12 |PE5 PC9 PC15 |PB13 |PB13 USARTO clock input / output.
US0_CS PE13 |PE4 PC8 PC14 |PB14 |PB14 USARTO chip select input / output.
USARTO Asynchronous Receive.
US0_RX PE11 | PE6 PC10 |PE12 |PB8 PC1 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
USO_TX PE10 |PE7 PC11 |PE13 |PB7 PCO
USARTO Synchronous mode Master Output /
Slave Input (MOSI).
US1_CLK PB7 PD2 PFO USART1 clock input / output.
UsS1 _CS PB8 PD3 PF1 USART1 chip select input / output.
USART1 Asynchronous Receive.
US1_RX PC1 PD1 PD6 USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
US1_TX PCO PDO PD7
USART1 Synchronous mode Master Output /
Slave Input (MOSI).
US2_CLK PC4 PB5 USART2 clock input / output.
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QFP64 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
ADCO0_CHO
DACO_OUTOALT #4/
28 PDO OPAMP_OUTOALT PCNT2_SO0IN #0 US1_TX#1
OPAMP_OUT2 #1
ADCO_CH1
29 PD1 DACO_OUT1ALT #4/ PI)II’:IA'I(')Z_CS%(I)I\f 4?#0 US1_RX#1 DBG_SWO #2
OPAMP_OUT1ALT -
USB_DMPU #0
30 PD2 ADCO_CH2 TIMO_CC1 #3 UST_CLK #1 DBG_SWO #3
31 PD3 ADCO_CH3 OPAMP_N2 TIMO_CC2 #3 US1_CS#1 ETM_TD1 #0/2
32 PD4 ADCO_CH4 OPAMP_P2 LEUO_TX #0 ETM_TD2 #0/2
ADCO0_CH5
33 PD5 OPAMP_OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
TIM1_CCO #4 LE- LES_ALTEXO #0
34 PD6 ADCO_CH6 OPAMP_P1 TIMO_OUTO #0 US1_RX #§1|200—SDA ACMPO_O #2
PCNTO_SOIN #3 ETM_TDO #0
CMU_CLKO #2
TIM1_CC1 #4 LE- =
35 PD7 ADCO_CH7 OPAMP_N1|  TIMO_OUT1 #0 US1_TX#212C0_SCL | LES_ALTEX1 #0
PCNTO_S1IN #3 #1 AGMP1_O #2
- ETM_TCLK #0
36 PD8 BU_VIN CMU_CLK1 #1
LEU1_TX #0 12C0_SDA LES_CH®6 #0
37 PC6 ACMPO_CH6 4 ETM_TCLK #2
38 PC7 ACMPO_CH7 LEU1_RX #0 12C0_SCL | LES_CH7 #0 ETM_TDO
#2 #2
39 VDD_DREG Power supply for on-chip voltage regulator.
40 DECOUPLE Decgup!e output for on-chip voltage regulator. An external capacitance of size CpecoupLE is required
at this pin.
41 PE4 LCD_COMO US0_CS #1
42 PE5 LCD_COM1 USO_CLK #1
43 PE6 LCD_COM2 USO0_RX #1
44 PE7 LCD_COM3 USO_TX #1
45 USB_VREGI
46 USB_VREGO
47 PF10 USB_DM
48 PF11 USB_DP
TIMO_CCO #5 LE- US1_CLK #2 LEUO_TX
49 PFO TIMO_OUTO #2 #312C0 SDA#5 | DBC_SWCLK#0/1/2/3
50 PE1 TIMO_CC1 #5 LE- US1_CS #2 LEUO_RX | DBG_SWDIO #0/1/2/3
TIMO_OUT1 #2 #3 12C0_SCL #5 GPIO_EM4WU3
ACMP1_O #0
51 PF2 LCD_SEGO TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
52 USB_VBUS USB 5.0 V VBUS input.
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LQFP100 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name 5=]] Timers Communication
ADCO_CH4
50 PD4 OPAMP_P2 LEUO_TX #0 ETM_TD2 #0/2
ADCO_CH5
51 PD5 OPAMP_OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
ADCO_CH6 TIM1_CCO #4 LE- US1_RX #2 LES_ALTEXO #0
52 PD6 OPAMP P1 TIMO_OUTO #0 12C0 SDA #1 ACMPO_O #2
- PCNTO_SOIN #3 - ETM_TDO #0
CMU_CLKO #2
53 PD7 ADCO_CH7 T_Ir'\l/ll\jﬁcg&#f #(I)E : US1_TX#2 LES_ALTEX1#0
OPAMP_N1 PCNTO S1IN #3 12C0_SCL #1 ACMP1_O #2
- ETM_TCLK #0
54 PD8 BU_VIN CMU_CLK1 #1
LEU1_TX#0 LES_CH®6 #0
55 PC6 ACMPO_CH®6 EBI_AQ5 #0/1/2 12C0_SDA #2 ETM_TCLK #2
LEU1_RX#0 LES_CH7 #0
56 PC7 ACMPO_CH7 EBI_AQ6 #0/1/2 12C0_SCL #2 ETM_TDO #2
57 VDD_DREG | Power supply for on-chip voltage regulator.
58 VSS Ground.
59 DECOUPLE Eiicouple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
TIM3_CCO #1 UO_TX #1
60 PEO EBI_AO7#0MM/2 | beNTQ SOIN #1 12C1_SDA #2
TIM3_CC1 #1 UO_RX #1
61 PE1 EBI_ADB#O//2 | boNTQ S1IN #1 12C1_SCL #2
62 PE2 BU_VOUT EBI_AO09 #0 TIM3_CC2 #1 U1_TX #3 ACMPO_O #1
63 PE3 BU_STAT EBI_A10 #0 U1_RX#3 ACMP1_O #1
64 PE4 LCD_COMO EBI_A11 #0/1/2 USO_CS #1
65 PE5 LCD_COM1 EBI_A12 #0/1/2 USO_CLK #1
66 PE6 LCD_COM2 EBI_A13 #0/1/2 USO_RX #1
67 PE7 LCD_COM3 EBI_A14 #0/1/2 USO_TX #1
68 PC8 ACMP1_CHO EBI_A15 #0/1/2 TIM2_CCO #2 USO_CS #2 LES_CH8 #0
LES_CH9 #0
69 PC9 ACMP1_CH1 EBI_AQ09 #1/2 TIM2_CC1 #2 USO_CLK #2 GPIO_EM4WU2
70 PC10 ACMP1_CH2 EBI_A10 #1/2 TIM2_CC2 #2 USO_RX #2 LES_CH10#0
71 PC11 ACMP1_CH3 EBI_ALE #1/2 USO_TX #2 LES _CH11#0
72 USB_VREGI
73 USB_VREGO
74 PF10 U1_TX#1 USB_DM
75 PF11 U1_RX#1 USB_DP
6 - TIMO_CCO#5LE- | S 1Cre 2 DBG_SWCLK
TIMO_OUTO #2 IZCO_§DA 45 #0/1/2/3
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5.20.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

Note: Some functionality, such as analog interfaces, do not have alternate settings or a LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.

Alternate

Functionality

LOCATION

Table 5.59. Alternate functionality overview

Description

ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_CH2 PC2 Analog comparator ACMPO, channel 2.
ACMPQ_CH3 PC3 Analog comparator ACMPO, channel 3.
ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.
ACMPO_CH5 PC5 Analog comparator ACMPO, channel 5.
ACMPO_CH®6 PC6 Analog comparator ACMPO, channel 6.
ACMPO_CH7 PC7 Analog comparator ACMPO, channel 7.
ACMPO_O PE13 |PE2 PD6 Analog comparator ACMPO, digital output.
ACMP1_CHO PC8 Analog comparator ACMP1, channel 0.
ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.
ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.
ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.
ACMP1_0O PF2 PE3 PD7 Analog comparator ACMP1, digital output.
ADCO_CHO PDO Analog to digital converter ADCO, input channel
number 0.
ADCO_CH1 PD1 Analog to digital converter ADCO, input channel
number 1.
ADCO CH2 PD2 Analog to digital converter ADCO, input channel
- number 2.
ADCO CH3 PD3 Analog to digital converter ADCO, input channel
- number 3.
ADCO CH4 PD4 Analog to digital converter ADCO, input channel
- number 4.
ADCO_CH5 PD5 Analog to digital converter ADCO, input channel
number 5.
ADCO_CH6 PD6 Analog to digital converter ADCO, input channel
number 6.
ADCO_CH7 PD7 Analog to digital converter ADCO, input channel
number 7.
BOOT_RX PE11 Bootloader RX.
BOOT_TX PE10 Bootloader TX.
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Alternate

Functionality

LOCATION

Description

External Bus Interface (EBI) address and data in-

EBI_AD10 PA1 PA1 PA1 put / output pin 10.
EBI_AD11 PA2 PA2 PA2 External Bus .Interface (EBI) address and data in-
put / output pin 11.
EBI_AD12 PA3 PA3 PA3 External Bus .Interface (EBI) address and data in-
put / output pin 12.
EBl AD13 PA4 PA4 PA4 External Bus .Interface (EBI) address and data in-
- put / output pin 13.
EBl AD14 PA5 PA5 PA5 External Bus llnterface (EBI) address and data in-
- put / output pin 14.
EBI AD15 PA6 PA6 PA6 External Bus .Interface (EBI) address and data in-
- put / output pin 15.
EBI ALE PC11 | PCI1 External Bus Interface (EBI) Address Latch Enable
- output.
EBI_ARDY PE2 PE2 PF2 Extgrnal Bus Interface (EBI) Hardware Ready Con-
trol input.
EBI_BLO PF6 PF6 PF6 gxternal Bus Interface (EBI) Byte Lane/Enable pin
EBI_BL1 PE7 PE7 PE7 I1External Bus Interface (EBI) Byte Lane/Enable pin
EBI_CSO PD9 PD9 PD9 External Bus Interface (EBI) Chip Select output 0.
EBI_CS1 PD10 |PD10 |PD10 External Bus Interface (EBI) Chip Select output 1.
EBI_CS2 PD11 |PD11 |PD11 External Bus Interface (EBI) Chip Select output 2.
EBI_CS3 PD12 |PD12 |PD12 External Bus Interface (EBI) Chip Select output 3.
EBI_CSTFT PA7 PA7 PA7 $;t_?rnal Bus Interface (EBI) Chip Select output
EBI_DCLK PA8 PA8 PA8 External Bus Interface (EBI) TFT Dot Clock pin.
EBI_DTEN PA9 PA9 PA9 External Bus Interface (EBI) TFT Data Enable pin.
EBI HSNC PA11 |PA11 | PA11 Exterrjal Bus Ipterface (EBI) TFT Horizontal Syn-
- chronization pin.
EBI NANDREn |PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable
- output.
EBI_NANDWEN | PC5 PC5 PC5 External Bus Interface (EBI) NAND Write Enable
output.
EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.
EBI_VSNC PA10 | PA10 |PA10 Ext.ernal_ Bus Interface (EBI) TFT Vertical Synchroni-
zation pin.
EBI_WEn PF8 External Bus Interface (EBI) Write Enable output.
ETM_TCLK PD7 PF8 PC6 PAG Embedded Trace Module ETM clock .
ETM_TDO PD6 PF9 PC7 PA2 Embedded Trace Module ETM data 0.
ETM_TD1 PD3 PD13 |PD3 PA3 Embedded Trace Module ETM data 1.
ETM_TD2 PD4 PB15 |PD4 PA4 Embedded Trace Module ETM data 2.
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6.2 BGA112 PCB Layout
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Figure 6.2. BGA112 PCB Land Pattern

Table 6.1. BGA112 PCB Land Pattern Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 0.35
b 0.80
d 8.00
e 8.00
4>b r
S0 T
ﬂ o
e
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Figure 6.3. BGA112 PCB Solder Mask

Table 6.2. BGA112 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 0.48
b 0.80
d 8.00
e 8.00

silabs.com | Building a more connected world. Rev. 2.00 | 417




EFM32LG Data Sheet
BGA112 Package Specifications

6.3 BGA112 Package Marking

In the illustration below package fields and position are shown.

Orientatjon Mark Chip Family

o
EFM 32

Version G890 128[G[B-.___

(C6A8321015 \‘Revision

Cortex-M3

‘Temperature
/ Grade
< \
MCU Core Production Code

Figure 6.5. Example Chip Marking (Top View)
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8.2 CSP81 PCB Layout
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Figure 8.2. CSP81 PCB Land Pattern

Table 8.2. CSP81 PCB Land Pattern Dimensions (Dimensions in mm)

Symbol Dim. (mm)
X 0.20
C1 3.20
C2 3.20
E1 0.40
E2 0.40
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Symbol Dim. (mm)

c 0.50

d 15.40

e 15.40
a
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Figure 9.4. LQFP100 PCB Stencil Design

Table 9.4. LQFP100 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 1.35
b 0.20
c 0.50
d 15.40
e 15.40

Note:
1. The drawings are not to scale.
2. All dimensions are in millimeters.
3. All drawings are subject to change without notice.
4.The PCB Land Pattern drawing is in compliance with IPC-7351B.
5. Stencil thickness 0.125 mm.
6. For detailed pin-positioning, see Pin Definitions.
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14.5 Revision 1.20
September 30th, 2013

This revision applies the following devices:
+ EFM32LG230
+ EFM32LG232
+ EFM32LG280
+ EFM32LG290
+ EFM32LG295
+ EFM32LG330
+ EFM32LG332
+ EFM32LG380
+ EFM32LG390
+ EFM32LG395
+ EFM32LG840
+ EFM32LG842
+ EFM32LG880
+ EFM32LG890
+ EFM32LG895
+ EFM32LG940
+ EFM32LG942
+ EFM32LG980
+ EFM32LG990
+ EFM32LG995

Added I12C characterization data.

Added SPI characterization data.

Corrected the DAC and OPAMP2 pin sharing information in the Alternate Functionality Pinout section.
Corrected GPIO operating voltage from 1.8 Vto 1.85 V.

For devices with USB, added the USB bootloader information.

Corrected the ADC resolution from 12, 10 and 6 bit to 12, 8 and 6 bit.

For QFN64 packages, removed UART mentioned incorrectly in the QFN64 parts.
Updated Environmental information.

Updated trademark, disclaimer and contact information.

Other minor corrections.

This revision applies the following devices:

+ EFM32LG900

March 16th, 2015

Corrected pad numbers and the order of the pads in the padout table so that it matches the drawing.
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14.10 Revision 0.90
April 27th, 2012

This revision applies the following devices:
+ EFM32LG230
+ EFM32LG232
+ EFM32LG280
+ EFM32LG290
+ EFM32LG295
+ EFM32LG330
+ EFM32LG332
+ EFM32LG380
+ EFM32LG390
+ EFM32LG395
+ EFM32LG840
+ EFM32LG842
+ EFM32LG880
+ EFM32LG890
+ EFM32LG895
+ EFM32LG940
+ EFM32LG942
+ EFM32LG980
+ EFM32LG990
+ EFM32LG995

Initial preliminary release.
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