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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Discontinued at Digi-Key

ARM® Cortex®-M3

32-Bit Single-Core

48MHz

EBI/EMI, I2C, IrDA, SmartCard, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, POR, PWM, WDT
87

256KB (256K x 8)

FLASH

32K x 8

1.98V ~ 3.8V

A/D 8x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

112-VFBGA

112-LFBGA (10x10)
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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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Module Configuration Pin Connections

VCMP Full configuration NA

ADCO Full configuration ADCO_CHI[7:0]

DACO Full configuration DACO_OUTI[1:0], DACO_OUTXALT

OPAMP Full configuration Outputs: OPAMP_OUTx, OPAMP_OUTXALT, Inputs: OPAMP_Px,
OPAMP_Nx

AES Full configuration NA

GPIO 85 pins Available pins are shown in 5.3.3 GPIO Pinout Overview
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System Summary

Module Configuration Pin Connections

VCMP Full configuration NA

ADCO Full configuration ADCO_CHI[7:0]

DACO Full configuration DACO_OUTI[1:0], DACO_OUTXALT

OPAMP Full configuration Outputs: OPAMP_OUTx, OPAMP_OUTXALT, Inputs: OPAMP_Px,
OPAMP_Nx

AES Full configuration NA

GPIO 90 pins Available pins are shown in 5.4.3 GPIO Pinout Overview
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3.2.21 EFM32LG990

The features of the EFM32LG990 is a subset of the feature set described in the EFM32LG Reference Manual. The following table de-

scribes device specific implementation of the features.

Table 3.21. EFM32LG990 Configuration Summary

Module Configuration Pin Connections

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

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

uSB Full configuration USB_VBUS, USB_VBUSEN, USB_VREGI, USB_VREGO, USB_DM,
USB_DMPU, USB_DP, USB_ID

EBI Full configuration EBI_A[27:0], EBI_AD[15:0], EBI_ARDY, EBI_ALE, EBI_BL[1:0],
EBI_CS[3:0], EBI_CSTFT, EBI_DCLK, EBI_DTEN, EBI_HSNC,
EBI_NANDREN, EBI_NANDWERN, EBI_REn, EBI_VSNC, EBI_WEn

12C0 Full configuration I12C0_SDA, 12C0_SCL

12C1 Full configuration 12C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA USO_TX, USO_RX. USO0_CLK, US0_CS

USART1 Full configuration with 128 US1_TX, US1_RX, US1_CLK, US1_CS

USART2 Full configuration with 12S US2_TX, US2_RX, US2_CLK, US2_CS

UARTO Full configuration UO0_TX, UO_RX

UART1 Full configuration U1_TX, U1_RX

LEUARTO Full configuration LEUO_TX, LEUO_RX

LEUART1 Full configuration LEU1_TX, LEU1_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]

TIMERA1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

TIMER3 Full configuration TIM3_CCJ[2:0]

RTC Full configuration NA

BURTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]

PCNTO Full configuration, 16-bit count register PCNTO_S[1:0]

PCNT1 Full configuration, 8-bit count register PCNT1_S[1:0]

PCNT2 Full configuration, 8-bit count register PCNT2_S[1:0]

ACMPO Full configuration ACMPO_CH][7:0], ACMPO_O
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4.10 Analog Digital Converter (ADC)

Table 4.14. ADC

Parameter Test Condition
Input voltage range VaDCIN Single ended 0 — VREF \%
Differential 'VREF/2 — VREF/2 \
Input range of external refer- V ADCREFIN 1.25 — Vpp \Y,
ence voltage, single ended and
differential
Input range of external negative | VapcreFIN_CH7 See VADCREFIN 0 — Vpp - 1.1 \%
reference voltage on channel 7
Input range of external positive | VapcREFIN_CH6 See VADCREFIN 0.625 — Vbbb \%
reference voltage on channel 6
Common mode input range VADCCMIN 0 — Vbb \%
Input current IaDCIN 2 pF sampling capacitors — <100 — nA
Analog input common mode re- | CMRRapc — 65 — dB
jection ratio
Average active current lapc 1 MSamples/s, 12 bit, external — 351 — MA
reference
10 kSamples/s 12 bit, internal — 67 — MA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b00
10 kSamples/s 12 bit, internal — 63 — MA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b01
10 kSamples/s 12 bit, internal — 64 — MA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b10
Input capacitance CaDCIN — 2 — pF
Input ON resistance RaDCIN 1 — — MQ
Input RC filter resistance RADCFILT — 10 — kQ
Input RC filter/decoupling ca- CADCFILT — 250 — fF
pacitance
Input bias current IADCBIASIN VSS < VIN < VDD -40 — 40 nA
Input offset current |ADCOFESETIN VSS < VIN < VDD -40 — 40 nA
ADC Clock Frequency faDccoLK — — 13 MHz
Conversion time tADCCONV 6 bit 7 — — ADCCLK
Cycles
8 bit 11 — — ADCCLK
Cycles
12 bit 13 — — ADCCLK
Cycles
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Alternate

Functionality

LOCATION

Description

Analog to digital converter ADCO, input channel

ADCO_CH7 PD7 Aumber 7.
BOOT_RX PE11 Bootloader RX.
BOOT_TX PE10 Bootloader TX.
BU_STAT PE3 SB;sctI;lrJTp]) iI:(i)r\:lt?; (I;ZI)(?Jr:?ri]r:) zteatus, whether or not the
BU_VIN PD8 Battery input for Backup Power Domain
BU_VOUT PE2 Power output for Backup Power Domain
CMU_CLKO PA2 PC12 |PD7 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PD8 PE12 Clock Management Unit, clock output number 1.
OPAMP_NO PC5 Operational Amplifier 0 external negative input.
OPAMP_N1 PD7 Operational Amplifier 1 external negative input.
OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OuUTO0/ PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
Sl Ao Corvrtr DACO OUTOALT!
DACO_OuUT1/ PB12 Digital to Analog Converter DACO_OUT1 /OPAMP
OPAMP_OUT1 output channel number 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 PD1 PD2 Note that this function is not enabled after reset, and
must be enabled by software to be used.
EBI_AOQ0 PA12 |PA12 |PA12 External Bus Interface (EBI) address output pin 00.
EBI_AO01 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.
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BGA120 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
A3 PE12 EBI_ADO4 #0/1/2 | TIM1_CC2 #1 L&Jssoo__cRL):(?o RN
12C0_SDA #6 —
Ad PE9 EBI_ADO1#0/1/2 | PCNT2_S1IN #1
A5 PD11 EBI_CS2 #0/1/2
A6 PDY EBI_CSO0 #0/1/2
A7 PF7 EBI_BL1 #0/1/2 TIMO_CC1 #2 UO_RX #0
A8 PF5 EBI_REn#0/2 | TIMO_CDTI2 #2/5 PRS_CH2 #1
A9 PF4 EBI_WEn#0/2 | TIMO_CDTH #2/5 PRS_CH1 #1
ACMP1_0 #0
A10 PF2 EBI_ARDY #0/1/2 |  TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
A11 | USB_VREGI
A12 | USB_VREGO
A13 PF11 U1_RX #1
B1 PA15 EBI_ADO8 #0/1/2 | TIM3_CC2 #0
USO_TX #3 LES_ALTEX7 #0
B2 PE13 EBI_ADO5 #0/1/2 USO_CS #0 ACMPQ_O #0
I2C0_SCL#6 | GPIO_EMAWUS
B3 PE11 EBI_ADO3#0/1/2 | TIM1_CC1#1 USO_RX #0 "E%—(;"(')'I_E;(f’( #0
B4 PES EBI_ADOO #0/1/2 | PCNT2_SOIN #1 PRS_CH3 #1
B5 PD12 EBI_CS3 #0/1/2
B6 PD10 EBI_CS1#0/1/2
B7 PF8 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1
B8 PF6 EBI_BLO #0/1/2 TIMO_CCO #2 U0_TX #0
B9 PF3 EBIALE#0 | TIMO_CDTIO #2/5 E%\S/[?gg ZJ
B10 PF1 T'T'\I/',\(A’acgaff L‘E LLIJESU10__ CRSxfs DB#%?/\Z? ©
= I2C0_SCL#5 | GPIO_EM4WU3
B11 PF12
B12 | USB_VBUS |USB 5.0V VBUS input.
B13 PF10 U1_TX #1
C1 PA1 EBI_AD10#0/1/2 | TIMO_CC1 #0/1 12C0_SCL #0 CP'\Q%—_%';W #%0
Cc2 PAO EBI_ADO9 #0/1/2 | TIMO_CCO #0/1/4 E%:%Eé%ﬁ i‘é G';TOS_—EC,\;"?V% 0
c3 PE10 EBI_ADO2 #0/1/2 |  TIM1_CCO #1 USO_TX #0 BOOT_TX
c4 PD13 ETM_TD1 #1
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CSP81 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
D1 PC10 ACMP1_CH2 TIM2_CC2 #2 USO_RX #2 LES_CH10#0
D2 PC11 ACMP1_CH3 USO_TX #2 LES CH11#0
ACMP1_CH4
D3 PC12 DACO_OUT1ALT #0/ U1_TX#0 EI\E/I;J_(?I-II’TZO ::(;l
OPAMP_OUT1ALT -
LES_CH9 #0
D4 PC9 ACMP1_CH1 TIM2_CC1 #2 USO_CLK #2 GPIO_EM4WU2
D5 PC8 ACMP1_CHO TIM2_CCO0 #2 USO_CS #2 LES_CHS8 #0
LES_ALTEX3 #0
D6 PA4 TIMO_CDTI1 #0 UO_RX #2 ETM_TD2 #3
LES_ALTEX4 #0
D7 PA5 TIMO_CDTI2 #0 LEU1_TX#1 ETM_TD3 #3
ETM_TCLK #3
D8 PA6 LEU1_RX #1 GPIO_EM4WU1
D9 IOVDD_0 Digital 10 power supply 0.
E1 PE4 USO_CS #1
E2 PE5 USO_CLK #1
E3 PE3 BU_STAT U1_RX#3 ACMP1_0O #1
E4 . ACMPO CH7 LEU1_RX #0 12C0_SCL | LES_CH7 #0 ETM_TDO
- #2 #2
E5 PE15 TIM3_CC1 #0 LEUO _RX #2
E6 PB5 US2_CLK #1
E7 PB3 PCNT1_SOIN #1 US2 TX#1
E8 PB4 PCNT1_S1IN #1 US2_RX #1
E9 VSS Ground.
1 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CDECOUPLE s required
at this pin.
F2 PE2 BU_VOUT TIM3_CC2 #1 U1 _TX#3 ACMPO_O #1
LEU1_TX #0 12CO_SDA LES_CH6 #0
F3 PC6 ACMPO_CH®6 49 ETM TCLK #2
CMU_CLKO #2
TIM1_CC1 #4 LE- —
Fa PD7 ADCO_CH7 OPAMP_N1|  TIMO_OUT1 #0 US1_TX#2 12C0_SCL | LES_ALTEX1 #0
PCNTO_S1IN #3 #1 ACMP1_O #2
s ETM_TCLK #0
ADCO_CHO
DACO_OUTOALT #4/
F5 PDO OPAMP_OUTOALT PCNT2_SOIN #0 US1 _TX#1
OPAMP_OUT2 #1
F6 PA8 TIM2_CCO0 #0
ACMPQ_CH2
F7 PC2 DACO_OUTOALT #2/ TIMO_CDTIO #4 US2 TX#0 LES_CH2 #0
OPAMP_OUTOALT
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
Cc11 PC11 ACMP1_CH3 EBI_ALE #1/2 USO_TX #2 LES_CH11 #0
LES_ALTEX2 #0
D1 PA3 EBI_AD12 #0/1/2 TIMO_CDTIO #0 UO_TX #2 ETM_TD1 #3
CMU_CLKO #0
D2 PA2 EBI_AD11 #0/1/2 TIMO_CC2 #0/1 ETM_ TDO #3
D3 PB15 ETM_TD2 #1
D4 VSS Ground.
D5 IOVDD_6 Digital 10 power supply 6.
D6 PD9 EBI_CSO0 #0/1/2
D7 IOVDD_5 Digital 10 power supply 5.
US1_CS #2 DBG_SWDIO
D8 PF1 T'T“I"hcﬂ’acg&ff #E LEUO_RX #3 #0/1/2/3
- 12C0_SCL #5 GPIO_EM4WU3
D9 PE7 EBI_A14 #0/1/2 USO_TX #1
D10 PC8 ACMP1_CHO EBI_A15 #0/1/2 TIM2_CCO #2 USO_CS #2 LES_CH8 #0
LES_CH9 #0
D11 PC9 ACMP1_CH1 EBI_AQ9 #1/2 TIM2_CC1 #2 USO_CLK #2 GPIO_EMAWU2
ETM_TCLK #3
E1 PA6 EBI_AD15 #0/1/2 LEU1_RX #1 GPIO_EM4WU1
LES_ALTEX4 #0
E2 PA5 EBI_AD14 #0/1/2 TIMO_CDTI2 #0 LEU1_TX #1 ETM_TD3 #3
LES_ALTEX3 #0
E3 PA4 EBI_AD13 #0/1/2 TIMO_CDTI1 #0 UO_RX #2 ETM_TD2 #3
E4 PBO EBI_A16 #0/1/2 TIM1_CCO #2
s - TIMO_CCO#5LE- | S TCHe %2 DBG_SWCLK
TIMO_OUTO #2 I2C0_§DA 45 #0/1/2/3
TIM3_CCO #1 UO_TX #1
E9 PEO EBIAQT#0/12 | peNTO SOIN #1 12C1_SDA #2
TIM3_CC1 #1 UO_RX #1
E10 PE1 EBI_AQ8 #0/1/2 PCNTO_S1IN #1 12C1_SCL #2
E11 PE3 BU_STAT EBI_A10 #0 U1_RX#3 ACMP1_O #1
F1 PB1 EBI_A17 #0/1/2 TIM1_CC1 #2
F2 PB2 EBI_A18 #0/1/2 TIM1_CC2 #2
F3 PB3 EBI_A19 #0/1/2 PCNT1_SOIN #1 US2_TX #1
F4 PB4 EBI_A20 #0/1/2 PCNT1_S1IN #1 US2_RX #1
F8 VDD_DREG | Power supply for on-chip voltage regulator.
F9 VSS_DREG | Ground for on-chip voltage regulator.
F10 PE2 BU_VOUT EBI_AO09 #0 TIM3_CC2 #1 U1_TX #3 ACMPO_O #1
F11 DECOUPLE Eiicouple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name 5=]] Timers Communication
G1 PB5 EBI_A21 #0/1/2 US2_CLK #1
G2 PB6 EBI_A22 #0/1/2 US2_CS #1
G3 VSS Ground.
G4 IOVDD_0 Digital 10 power supply 0.
G8 IOVDD_4 Digital 10 power supply 4.
G9 VSS Ground.
G10 PC6 ACMPO_CH®6 EBI_A05 #0/1/2 I;igiggii% EI:I'El\f__'EgLeK#;)Z
G pC7 ACMPO_CH7 EBI_A06 #0/1/2 |L2Ec%1__ngE icz) EEI\SA—EBE zg
ACMPO_CHO
O T T s A A =
OPAMP_OUTOALT =
ACMPO_CH?2
H2 PC2 PACODNTOALT | EBi_A25 #0172 | TIMO_CDTIO #4 US2_TX #0 LES_CH2 #0
OPAMP_OUTOALT
H3 PD14 12C0_SDA #3
H4 PA7 EBI_CSTFT #0/1/2
H5 PAS EBI_DCLK#0/1/2 |  TIM2_CCO #0
H6 VSS Ground.
H7 IOVDD_3 Digital 10 power supply 3.
He PD8 BU_VIN CMU_CLK1 #1
Ho PD5 opzﬁg%ﬂ}lg i LEUO_RX #0 ETM_TD3 #0/2
wo | poo ADCO_CHo o outos | USLRX#2 1 Eigingtol
- PCNTO_SOIN #3 = ETM_TDO #0
A ADCO_GH7 TMICCTMLE: | gy 1o | (ES ALTEXI 40
OPAMP_N1 o e | 12C0 SCL #1 ACMP1_O #2
= ETM_TCLK #0
ACMPO_CH1
Aot | DAOOUONT ey sy | TMOCCHE | Usime LSO
OPAMP_OUTOALT =
ACMPO_CH3
2 PC3 DACO_OUTOALT | EBINANDREn | 116 cpTi1 44 US2_RX #0 LES_CH3 #0
#3/ #0/1/2
OPAMP_OUTOALT
3 PD15 12C0_SCL #3
4 PA12 EBI_A00 #0/1/2 TIM2_CCO #1
J5 PA9 EBI_DTEN#0/1/2 | TIM2_CC1 #0
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5.10.2 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 5.29. 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 LOCATION

Functionality Description

USB_DP PF11 USB D+ pin.

USB_ID PF12 USB ID pin. Used in OTG mode.
USB_ .

USB_VBUS VBUS USB 5 V VBUS input.

USB_VBUSEN PF5 USB 5V VBUS enable.

USB_VREGI USB_ USB Input to internal 3.3 V regulator

- VREGI P ' 9

USB_ USB Decoupling for internal 3.3 V USB regulator

USB_VREGO VRE- Pling : 9
GO and regulator output

5.11.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32LG395 is shown in the following table. 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 0.

Table 5.33. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7

15 14 13 12 11 10
Port A PA15 | PA14 | PA13 | PA12 | PA11 | 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 | PC1 | 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 | PE10 | 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

5.11.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32LG395 is shown in the following figure.
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Alternate

Functionality

LOCATION

Description

LCD segment line 22. Segments 20, 21, 22 and 23

tgg—ggﬁ?l PB5 are controlled by SEGENS. This pin may also be
- used as LCD COM line 6

LCD segment line 23. Segments 20, 21, 22 and 23

tgg—ggﬁ?l PB6 are controlled by SEGENS. This pin may also be
- used as LCD COM line 7

LCD segment line 24. Segments 24, 25, 26 and 27
LCD_SEG24 PF6 are controlled by SEGENSG.

LCD segment line 25. Segments 24, 25, 26 and 27
LCD_SEG25 PF7 are controlled by SEGENSG.

LCD segment line 26. Segments 24, 25, 26 and 27
LCD_SEG26 | PF8 are controlled by SEGENS.

LCD segment line 27. Segments 24, 25, 26 and 27
LCD_SEG27 PF9 are controlled by SEGENG.

LCD segment line 28. Segments 28, 29, 30 and 31
LCD_SEG28 PD9 are controlled by SEGEN?7.

LCD segment line 29. Segments 28, 29, 30 and 31
LCD_SEG29 PD10 are controlled by SEGEN?7.

LCD segment line 30. Segments 28, 29, 30 and 31
LCD_SEG30 PD11 are controlled by SEGEN?.

LCD segment line 31. Segments 28, 29, 30 and 31
LCD_SEG31 PD12 are controlled by SEGEN?.

LCD segment line 32. Segments 32, 33, 34 and 35
LCD_SEG32 | PBO are controlled by SEGENS.

LCD segment line 33. Segments 32, 33, 34 and 35
LCD_SEG33 | PB1 are controlled by SEGENS.

LCD segment line 34. Segments 32, 33, 34 and 35
LCD_SEG34 PB2 are controlled by SEGENS.

LCD segment line 35. Segments 32, 33, 34 and 35
LCD_SEG35 PAT are controlled by SEGENS.

LCD segment line 36. Segments 36, 37, 38 and 39
LCD_SEG36 PA8 are controlled by SEGENS9.

LCD segment line 37. Segments 36, 37, 38 and 39
LCD_SEG37 PA9 are controlled by SEGENS9.

LCD segment line 38. Segments 36, 37, 38 and 39
LCD_SEG38 | PA10 are controlled by SEGEN.

LCD segment line 39. Segments 36, 37, 38 and 39
LCD_SEG39 | PAT1 are controlled by SEGENO.
LES_ALTEXO PD6 LESENSE alternate exite output 0.
LES_ALTEX1 PD7 LESENSE alternate exite output 1.
LES_ALTEX2 PA3 LESENSE alternate exite output 2.
LES_ALTEX3 PA4 LESENSE alternate exite output 3.
LES_ALTEX4 PA5 LESENSE alternate exite output 4.
LES_ALTEXS5 PE11 LESENSE alternate exite output 5.
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Alternate

Functionality

LOCATION

Description

LES_ALTEX6 PE12 LESENSE alternate exite output 6.

LES_ALTEX7 PE13 LESENSE alternate exite output 7.

LES_CHO PCO LESENSE channel 0.

LES_CH1 PC1 LESENSE channel 1.

LES_CH2 pPC2 LESENSE channel 2.

LES_CH3 PC3 LESENSE channel 3.

LES_CH4 PC4 LESENSE channel 4.

LES_CH5 PC5 LESENSE channel 5.

LES_CH®6 PC6 LESENSE channel 6.

LES_CH7 PC7 LESENSE channel 7.

LES_CH8 PC8 LESENSE channel 8.

LES_CH9 PC9 LESENSE channel 9.

LES_CH10 PC10 LESENSE channel 10.

LES_CH11 PC11 LESENSE channel 11.

LES_CH12 PC12 LESENSE channel 12.

LES_CH13 PC13 LESENSE channel 13.

LES_CH14 PC14 LESENSE channel 14.

LES_CH15 PC15 LESENSE channel 15.

LETIMO_OUTO |PD6 PB11 |PFO PC4 Low Energy Timer LETIMO, output channel 0.

LETIMO_OUT1 |PD7 PB12 | PF1 PC5 Low Energy Timer LETIMO, output channel 1.

LEUO_RX PD5 PB14 |PE15 |PF1 PAO LEUARTO Receive input.

LEU1_RX PC7 PA6 LEUART1 Receive input.

LEUARTS Tt A usd s v
Low Frequency Crystal (typically 32.768 kHz) nega-

LFXTAL_N PB8 tive pin. Also used as an optional external clock in-
put pin.

LFXTAL_P PB7 h\?\efvplj:.equency Crystal (typically 32.768 kHz) posi-

PCNTO_SOIN PC13 |PEO PCO PD6 Pulse Counter PCNTO input number 0.

PCNTO_S1IN PC14 |PE1 PC1 PD7 Pulse Counter PCNTO input number 1.

PCNT1_SOIN PC4 PB3 Pulse Counter PCNT1 input number 0.

PCNT1_S1IN PC5 PB4 Pulse Counter PCNT1 input number 1.

PCNT2_SOIN PDO PES8 Pulse Counter PCNT2 input number 0.

PCNT2_S1IN PD1 PE9 Pulse Counter PCNT2 input number 1.

PRS_CHO PAO PF3 Peripheral Reflex System PRS, channel 0.
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name 5=]] Timers Communication
C5 PD12 LCD_SEG31 EBI_CS3 #0/1/2
C6 PF9 LCD_SEG27 EBI_REn #1 ETM_TDO #1
C7 VSS Ground.
ACMP1_O #0
C8 PF2 LCD_SEGO EBI_ARDY #0/1/2 TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
C9 PE6 LCD_COM2 EBI_A13 #0/1/2 USO_RX #1
C10 PC10 ACMP1_CH2 EBI_A10 #1/2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0
C11 PC11 ACMP1_CH3 EBI_ALE #1/2 USO_TX#2 LES_CH11#0
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
D4 VSS Ground.
D5 IOVDD_6 Digital 10 power supply 6.
D6 PD9 LCD_SEG28 EBI_CSO0 #0/1/2
D7 IOVDD_5 Digital 10 power supply 5.
US1_CS #2 DBG_SWDIO
D8 PF1 T'T“I"hcﬂ’acg&ff #E LEUO_RX #3 #0/1/2/3
- 12C0_SCL #5 GPIO_EM4WU3
D9 PE7 LCD_COM3 EBI_A14 #0/1/2 USO_TX#1
D10 PC8 ACMP1_CHO EBI_A15 #0/1/2 TIM2_CCO #2 USO_CS #2 LES_CH8 #0
LES_CH9 #0
D11 PC9 ACMP1_CH1 EBI_AO09 #1/2 TIM2_CC1 #2 USO_CLK #2 GPIO_EM4WU2
ETM_TCLK #3
E1 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 LEU1_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
E4 PBO LCD_SEG32 EBI_A16 #0/1/2 TIM1_CCO #2
s - TIMO_CCO#5LE- | S 1CHe 2 DBG_SWCLK
TIMO_OUTO #2 IZCO_§DA 45 #0/1/2/3
TIM3_CCO #1 UO_TX #1
E9 PEO EBI_AQ7 #0122 | poNTo SOIN #1 12C1_SDA #2
TIM3_CC1 #1 UO_RX #1
E10 PE1 EBI_A08 #0/1/2 PCNTO_S1IN #1 12C1_SCL #2
E11 PE3 BU_STAT EBI_A10#0 U1 RX#3 ACMP1_O #1
F1 PB1 LCD_SEG33 EBI_A17 #0/1/2 TIM1_CC1 #2
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5.19.2 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 5.56. Alternate functionality overview

Alternate LOCATION
Functionality Description
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_O PF2 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.
BU_VIN PD8 Battery input for Backup Power Domain
CMU_CLKO PA2 PD7 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PD8 PE12 Clock Management Unit, clock output number 1.
OPAMP_NO PC5 Operational Amplifier 0 external negative input.
OPAMP_N1 PD7 Operational Amplifier 1 external negative input.
OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OUTO / PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
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Functionality

LOCATION

Description

Backup Power Domain status, whether or not the

BU_STAT PE3 system is in backup mode
BU_VIN PD8 Battery input for Backup Power Domain
BU_VOUT PE2 Power output for Backup Power Domain
CMU_CLKO PA2 PD7 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PD8 PE12 Clock Management Unit, clock output number 1.
OPAMP_NO PC5 Operational Amplifier 0 external negative input.
OPAMP_N1 PD7 Operational Amplifier 1 external negative input.
OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OUTO / PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
Dl o Aros Converter DACO_OUTOALT!
DACO_OUT1/ PB12 Digital to Analog Converter DACO_OUT1 /OPAMP
OPAMP_OUT1 output channel number 1.
gﬁi&—é)_ L(J)Uﬁljﬁ-\r PD1 Digital to Analog. Converter DACO_OUT1ALT /
LT OPAMP alternative output for channel 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 PD1 PD2 Note that this function is not enabled after reset, and
must be enabled by software to be used.
EBI_AQ0 PA12 |PA12 |PA12 External Bus Interface (EBI) address output pin 00.
EBI_AO1 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_AO03 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_AOQ7 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
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Alternate

Functionality

Description

LCD segment line 28. Segments 28, 29, 30 and 31

LCD_SEG28 PD9 are controlled by SEGEN?7.

LCD segment line 29. Segments 28, 29, 30 and 31
LCD_SEG29 PD10 are controlled by SEGEN?7.

LCD segment line 30. Segments 28, 29, 30 and 31
LCD_SEG30 PD11 are controlled by SEGEN?7.

LCD segment line 31. Segments 28, 29, 30 and 31
LCD_SEG31 PD12 are controlled by SEGEN?7.

LCD segment line 32. Segments 32, 33, 34 and 35
LCD_SEG32 | PBO are controlled by SEGENS.

LCD segment line 33. Segments 32, 33, 34 and 35
LCD_SEG33 PB1 are controlled by SEGENS.

LCD segment line 34. Segments 32, 33, 34 and 35
LCD_SEG34 PB2 are controlled by SEGENS.

LCD segment line 35. Segments 32, 33, 34 and 35
LCD_SEG35 PAT are controlled by SEGENS.

LCD segment line 36. Segments 36, 37, 38 and 39
LCD_SEG36 PA8 are controlled by SEGENS9.

LCD segment line 37. Segments 36, 37, 38 and 39
LCD_SEG37 PA9 are controlled by SEGENS9.

LCD segment line 38. Segments 36, 37, 38 and 39
LCD_SEG38 | PA10 are controlled by SEGENO.

LCD segment line 39. Segments 36, 37, 38 and 39
LCD_SEG39 | PAT1 are controlled by SEGENO.
LES_ALTEXO PD6 LESENSE alternate exite output 0.
LES_ALTEX1 PD7 LESENSE alternate exite output 1.
LES_ALTEX2 PA3 LESENSE alternate exite output 2.
LES_ALTEX3 PA4 LESENSE alternate exite output 3.
LES_ALTEX4 PA5 LESENSE alternate exite output 4.
LES_ALTEXS5 PE11 LESENSE alternate exite output 5.
LES_ALTEX6 PE12 LESENSE alternate exite output 6.
LES_ALTEX7 PE13 LESENSE alternate exite output 7.
LES_CHO PCO LESENSE channel 0.
LES_CH1 PC1 LESENSE channel 1.
LES_CH2 PC2 LESENSE channel 2.
LES_CH3 PC3 LESENSE channel 3.
LES_CH4 PC4 LESENSE channel 4.
LES_CH5 PC5 LESENSE channel 5.
LES_CH®6 PC6 LESENSE channel 6.
LES_CH7 PC7 LESENSE channel 7.
LES_CHS8 PC8 LESENSE channel 8.
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BGA120 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name 5=]] Timers Communication
M10 AVDD_1 Analog power supply 1.
M11 AVSS 0 Analog ground 0.
ADCO_CH3
M12 PD3 OPAMP_N2 TIMO_CC2 #3 US1_CS #1 ETM_TD1 #0/2
TIM1_CCO #4 LE- LES_ALTEXO #0
M13 PD6 SSE&TDCHP? TIMO_OUTO #0 | ZUCSJ _ng(A##Zn ACMPO_O #2
- PCNTO_SOIN #3 - ETM_TDO #0
USO_RX #4
N1 PB8 LFXTAL_N TIM1_CC1 #3 US1_CS #0
ACMPO_CH5 EBI_NANDWERN LETIMO_OUT1 #3 US2_CS #0
N2 PCS OPAMP_NO #0/1/2 PCNT1_S1IN#0 | 12C1 SCL #0 LES_CHS5#0
N3 PA9 LCD_SEG37 EBI_DTEN #0/1/2 TIM2_CC1 #0
N4 PA11 LCD_SEG39 EBI_HSNC #0/1/2
N5 PA12 LCD_BCAP_P EBI_AOQO #0/1/2 TIM2_CCO #1
DACO_OUTO / TIM1_CC2 #3 LE-
N6 PBI1 OPAMP_OUTO TIMO_OUTO #1 12C1_SDA #1
DACO_OuUT1/
N7 PB12 OPAMP_OUT1 LETIMO_OUT1 #1 12C1_SCL #1
N8 AVSS_2 Analog ground 2.
USO_CLK #4/5
N9 PB13 HFEXTAL_P LEGO_TX #1
USO_CS #4/5
N10 PB14 HFXTAL_N LEUO_RX #1
N11 AVDD_0 Analog power supply 0.
USB_DMPU #0
N12 PD2 ADCO_CH2 EBI_A27 #0/1/2 TIMO_CC1 #3 US1_CLK #1 DBG_SWO #3
ADCO_CH5
N13 PD5 OPAMP_OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
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SYMBOL
lead thickness c1 0.09 — 0.16
X D 16 BSC
y E 16 BSC
X D1 14 BSC
body size
y E1 14 BSC
lead pitch e 0.5BSC
L 0.45 0.6 0.75
footprint L1 1 REF
6 0° 3.5° 7°
61 0° — —
02 11° 12° 13°
03 11° 12° 13°
R1 0.08 — —
R1 0.08 — 0.2
S 0.2 — —
package edge tolerance aaa 0.2
lead edge tolerance bbb 0.2
coplanarity cce 0.08
lead offset ddd 0.08
mold flatness eee 0.05

The LQFP100 Package uses Nickel-Palladium-Gold preplated leadframe.
All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

For additional Quality and Environmental information, please see: http://www.silabs.com/support/quality/pages/default.aspx
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