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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"

Discontinued at Digi-Key

ARM® Cortex®-M3

32-Bit Single-Core

48MHz

12C, IrDA, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, LCD, POR, PWM, WDT
53

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

64-TQFP

64-TQFP (10x10)
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EFM32LG Data Sheet
Feature List

» 8 single ended channels/4 differential channels
* On-chip temperature sensor
» 12-bit 500 ksamples/s Digital to Analog Converter
» 2 single ended channels/1 differential channel
» Up to 2x Analog Comparator
» Capacitive sensing with up to 16 inputs
» 3x Operational Amplifier
* 6.1 MHz GBW, Rail-to-rail, Programmable Gain
» Supply Voltage Comparator
* Low Energy Sensor Interface (LESENSE)
» Autonomous sensor monitoring in Deep Sleep Mode
» Wide range of sensors supported, including LC sensors and capacitive buttons
+ Ultra efficient Power-on Reset and Brown-Out Detector
» Debug Interface
» 2-pin Serial Wire Debug interface
* 1-pin Serial Wire Viewer
* Embedded Trace Module v3.5 (ETM)
* Pre-Programmed USB/UART Bootloader
+ Temperature range -40 to 85 °C
 Single power supply 1.98 to 3.8 V
» Packages:
« BGA112
+ BGA120
+ CSP81
+ LQFP100
+ TQFP64
+ QFN64
» Full wafer
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System Summary

3.1.32 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.
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3.2 Configuration Summary

3.2.1 EFM32LG230

The features of the EFM32LG230 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 3.1. EFM32LG230 Configuration Summary

Module Configuration

Cortex-M3 Full configuration

Pin Connections

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

12C0 Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration I2C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA

USO_TX, USO_RX. USO_CLK, USO_CS

USART1 Full configuration with 12S

US1_TX, US1_RX, US1_CLK, US1_CS

USART2 Full configuration with 12S

US2_TX, US2_RX, US2_CLK, US2_CS

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]
TIMER1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

TIMER3 Full configuration TIM3_CCJ2:0]

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], ACMP0O_O
ACMP1 Full configuration ACMP1_CH[7:0], ACMP1_O
VCMP Full configuration NA

ADCO Full configuration ADCO_CHI[7:0]

DACO Full configuration DACO_OUT[1:0], DACO_OUTXALT
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3.2.5 EFM32LG295

The features of the EFM32LG295 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 3.5. EFM32LG295 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

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

12C0O Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration I2C1_SDA, 12C1_SCL

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

USART1 Full configuration with 12S US1_TX, US1_RX, US1_CLK, US1_CS

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

UARTO Full configuration U0_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_CCJ2:0]

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

ACMP1 Full configuration ACMP1_CH][7:0], ACMP1_O

silabs.com | Building a more connected world.
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Figure 4.30. ADC Temperature Sensor Readout
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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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BGA120 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
ACMPO_CH2
L1 PC2 DACO_;)zL/JTOALT EBI_A25 #0/1/2 TIMO_CDTIO #4 US2_TX#0 LES_CH2 #0
OPAMP_OUTOALT
ACMPO_CH3
L2 PC3 DACO_OUTOALT | EBINANDREn | 116 cpTi1 44 US2_RX #0 LES_CH3 #0
#3/ #0/1/2
OPAMP_OUTOALT
L3 PA7 EBI_CSTFT #0/1/2
L4 IOVDD_5 Digital 10 power supply 5.
L5 VSS Ground.
L6 VSS Ground.
L7 IOVDD_6 Digital 10 power supply 6.
L8 PB9 EBI_AO03 #0/1/2 U1_TX #2
L9 PB10 EBI_A04 #0/1/2 U1_RX #2
ADCO_CHO
DACO_OUTOALT
L10 PDO #4/ PCNT2_SOIN #0 US1_TX#1
OPAMP_OUTOALT
OPAMP_OUT2 #1
ADCO_CH1
DACO_OUT1ALT TIMO_CCO #3
L11 PD1 oy PCNT2_S1IN #0 US1_RX #1 DBG_SWO #2
OPAMP_OUT1ALT
ADCO_CH4
L12 PD4 OPAMP_P2 LEUO_TX #0 ETM_TD2 #0/2
CMU_CLKO #2
L13 PD7 ADCO_CH7 T!I',\I/Ihjlacg&#f #(I)E ; US1_TX#2 LES_ALTEX1 #0
OPAMP_N1 PCNTO S1IN #3 12C0_SCL #1 ACMP1_0O #2
- ETM_TCLK #0
USO_TX #4
M1 PB7 LFXTAL_P TIM1_CCO #3 US1 CLK #0
TIMO_CDTI2 #4 LE-
M2 PC4 ASF',Y'A?;)F—,CF',"O“ EBI_A26#0/1/2 | TIMO_OUTO #3 lggf—g'[')’; ’i% LES_CH4 #0
- PCNT1_SOIN #0 -
M3 PA8 EBI_DCLK #0/1/2 TIM2_CCO #0
M4 PA10 EBI_VSNC #0/1/2 TIM2_CC2 #0
M5 PA13 EBI_AO01 #0/1/2 TIM2_CC1 #1
M6 PA14 EBI_A02 #0/1/2 TIM2_CC2 #1
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
M7 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
M8 AVSS_1 Analog ground 1.
M9 AVDD_2 Analog power supply 2.
M10 AVDD_1 Analog power supply 1.
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5.6 EFM32LG330 (QFN64)

5.6.1 Pinout

The EFM32LG330 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.
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Pin 1 index faadaaaanradSaaldaaa
\Fﬁ_m_m_ﬁ_o_cn_oo_l\_go_m_q-_m_m_-—c_e_ow
PA1 : 2 47 : PF10
PA2 3 46 USB_VREGO
PA3 4 45 USB_VREGI
PA4 5 44 PC11
PAS 6 43 PC10
PAG I 7 42 | PC9
I0vDD 6 -8 Pin 0 41 PC8
PCO 9 VSS 40 DECOUPLE
PC1 10 39 | VDD_DREG
PC2 11 385 PC7
PC3 12 37-, PC6
PC4 13 36 PD8
PC5 14 355 PD7
PB7 15 34 PD6
|_.—|.—|-—|NNNNNNNNNNmmm
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Figure 5.11. EFM32LG330 Pinout (top view, not to scale)

Table 5.16. Device Pinout

QFN64 Pin# and Name 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 40 GPIO_EM4WUO
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name 5=]] Timers Communication
A3 PE12 EBI_ADO4 #0/1/2 | TIM1_CC2 #1 Lbjssoo__gﬁ?o RN
12C0_SDA #6 —
Ad PE9 EBI_ADO1#0/1/2 | PCNT2_S1IN #1
A5 PD10 EBI_CS1#0/1/2
A6 PF7 EBI_BL1 #0/1/2 TIMO_CC1 #2 UO_RX #0
A7 PF5 EBI_REn#0/2 | TIMO_CDTI2#2/5 | USB_VBUSEN#0 | PRS_CH2 #1
A8 PF12 USB_ID
A9 PE4 EBI_A11 #0/1/2 USO_CS #1
A10 PF10 U1_TX #1 USB_DM
A11 PF11 U1_RX #1 USB_DP
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
12C0_SCL #6 GPIO_EM4WU5
B3 PE11 EBI_ADO3#0/1/2 | TIM1_CC1#1 USO_RX #0 "ESB—(;*(')'E;(Q #0
B4 PES EBI_ADOO #0/1/2 | PCNT2_SOIN #1 PRS_CH3 #1
B5 PD11 EBI_CS2 #0/1/2
B6 PF8 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1
B7 PF6 EBI_BLO #0/1/2 TIMO_CCO #2 U0_TX #0
B8 | USB_VBUS |USB 5.0V VBUS input.
B9 PES5 EBI_A12 #0/1/2 USO_CLK #1
B10 | USB_VREGI
B11 | USB_VREGO
o PA1 EBI_AD10#0/1/2 | TIMO_CC1 #0/1 12C0_SCL #0 Cp“é'{%—_cc'l'_ﬁ #%0
c2 PAO EBI_ADO9 #0/1/2 | TIMO_CCO #0/1/4 EE:%EE%)/(\ i‘(‘) G';Tg’_—gl\';fvtg 0
c3 PE10 EBI_ADO2 #0/1/2 |  TIM1_CCO #1 USO_TX #0 BOOT_TX
C4 PD13 ETM_TD1 #1
cs PD12 EBI_CS3 #0/1/2
C6 PF9 EBI_REn #1 ETM_TDO #1
C7 VSS Ground.
ACMP1_O #0
cs PF2 EBI_ARDY #0/1/2 |  TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
co PE6 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
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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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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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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
US0_RX #3
A3 PE12 LCD_SEG8 EBI_ADO4 #0/1/2 | TIM1_CC2 #1 US0_CLK #0 LCI;I\SA U/KLCTL&B#:O
12C0_SDA #6 =
A4 PE9 LCD_SEG5 EBI_ADO1#0/1/2 | PCNT2_S1IN #1
A5 PD10 LCD_SEG29 EBI_CS1 #0/1/2
A6 PF7 LCD_SEG25 EBI_BL1 #0/1/2 TIMO_CC1 #2 UO_RX #0
A7 PF5 LCD_SEG3 EBI_REn#0/2 | TIMO_CDTI2 #2/5 PRS_CH2 #1
A8 PF4 LCD_SEG2 EBI_WEn#0/2 | TIMO_CDTH #2/5 PRS_CH1 #1
A9 PE4 LCD_COMO EBI_A11 #0/1/2 US0_CS #1
ACMP1_CH®6
- TIMO_CDTH #1/3
A10 PC14 DACO_OUTIALT TIM1_cC1#0 | USOCSHUOTX | o cH1a #0
w2/ PCNTO. S1IN #0 #3
OPAMP_OUT1ALT =
ACMP1_CH7
A b1 DACO_OUTIALT TIMO_CDTI2#1/3 |  USO_CLK #3 LES_CH15 #0
43/ TIMA_CC2 #0 UO_RX #3 DBG_SWO #1
OPAMP_OUTALT
B1 PA15 LCD_SEG12 EBI_ADO8 #0/1/2 | TIM3_CC2 #0
USO_TX #3 LES_ALTEX7 #0
B2 PE13 LCD_SEGY EBI_ADO5 #0/1/2 US0_CS #0 ACMPO_O #0
12C0_SCL #6 GPIO_EM4WUS
LES_ALTEXS #0
B3 PE11 LCD_SEG7 EBI_ADO3#0/1/2 |  TIM1_CC1 #1 USO_RX #0 So0T Rx
B4 PES LCD_SEG4 EBI_ADOO #0/1/2 | PCNT2_SOIN #1 PRS_CH3 #1
B5 PD11 LCD_SEG30 EBI_CS2 #0/1/2
B6 PF8 LCD_SEG26 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1
B7 PF6 LCD_SEG24 EBI_BLO #0/1/2 TIMO_CCO #2 UO_TX #0
PRS_CHO #1
BS PF3 LCD_SEGH EBI_ALE #0 TIMO_CDTIO #2/5 PV D3 #1
B9 PE5 LCD_COM1 EBI_A12 #0/1/2 US0_CLK #1
ACMP1_CH4
DACO_OUT1ALT CMU_CLKO #1
B10 PC12 oy U1_TX #0 LES 2 #0
OPAMP_OUT1ALT
ACMP1_CH5 TIMO_CDTIO #1/3
DACO_OUT1ALT TIM1_CCO #0
B11 PC13 oy TV o024 U1_RX #0 LES_CH13 #0
OPAMP_OUT1ALT PCNTO._SOIN #0
CMU_CLK1 #0
o PA1 LCD_SEG14 EBI_AD10#0/1/2 | TIMO_CC1 #0/1 12C0_SCL #0 ORS Gt 40
LEUO_RX #4 PRS_CHO #0
c2 PAO LCD_SEG13 EBIADO9 #0/1/2 | TIMO_CCO#0/1/4 | oo BTl il GPIO EMAWLO
c3 PE10 LCD_SEG6 EBI_ADO2 #0/1/2 |  TIM1_CCO #1 USO_TX #0 BOOT TX
ca PD13 ETM_TD1 #1
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Water Pads and Coordinates

Pad Alternative Functionality / Description

Pad Name X (um) Y (um) EBI Timers Communica-
tion
25 PC3 -2065.0 | -1322.6 | ACMPO_CH3 | EBI_NANDREnN | TIMO_CDTI1 #4 | US2_RX#0 LES_CH3 #0
DACO_OUTOAL #0/1/2
T #3/
OPAMP_OUTO
ALT
26 PC4 -2065.0 | -1484.3 | ACMPO_CH4 |EBI_A26 #0/1/2 | TIMO_CDTI2 #4 | US2_CLK#0 LES_CH4 #0
OPAMP_PO LETIMO_OUTO | 12C1_SDA #0
#3
PCNT1_SOIN
#0
27 PC5 -2065.0 | -1586.5 | ACMPO_CH5 |EBI_NANDWEN | LETIMO_OUT1 US2_CS #0 LES_CH5 #0
OPAMP_NO #0/1/2 #3 12C1_SCL #0
PCNT1_S1IN
#0
28 PB7 -2065.0 | -1708.6 LFXTAL_P TIM1_CCO #3 USO_TX #4
US1_CLK#0
29 PB8 -2065.0 | -1830.6 LFXTAL_N TIM1_CC1 #3 USO_RX #4
US1_CS#0
30 PA7 -1832.5 | -2065.0 LCD_SEG35 EBI_CSTFT
#0/1/2
31 PA8 -1695.5 | -2065.0 LCD_SEG36 EBI_DCLK TIM2_CCO #0
#0/1/2
32 PA9 -1558.5 | -2065.0 LCD_SEG37 EBI_DTEN TIM2_CC1 #0
#0/1/2
33 PA10 -1421.5 | -2065.0 LCD_SEG38 EBI_VSNC TIM2_CC2 #0
#0/1/2
34 PA11 -1284.5 | -2065.0 LCD_SEG39 EBI_HSNC
#0/1/2
35 IOVDD_2 -1147.5 -2065.0 | Digital 10 power supply 2.
36 IOVSS_2 -1027.4 | -2065.0 |Digital IO ground 2.
37 PA12 -907.2 -2065.0 | LCD_BCAP_P | EBI_A00 #0/1/2 | TIM2_CCO #1
38 PA13 -780.6 -2065.0 | LCD_BCAP_N | EBI_A01 #0/1/2 | TIM2_CC1 #1
39 PA14 -654.0 -2065.0 LCD_BEXT | EBI_A02#0/1/2 | TIM2_CC2 #1
40 RESETn -527.4 -2065.0 Reset input, active low. To apply an external reset source to this pin, it is required to
only drive this pin low during reset, and let the internal pull-up ensure that reset is re-
leased.
41 PB9 -401.0 -2065.0 EBI_A03 #0/1/2 U1_TX#2
42 PB10 -274.5 -2065.0 EBI_A04 #0/1/2 U1_RX #2
43 PB11 260.7 -2065.0 | DACO_OUTO/ TIM1_CC2 #3 | 12C1_SDA #1
OPAMP_OUTO LETIMO_OUTO
#1
44 PB12 366.0 -2065.0 | DACO_OUT1/ LETIMO_OUT1 | 12C1_SCL #1
OPAMP_OUT1 #1
45 AVSS_2 464.8 -2065.0 | Analog ground 2.
46 AVDD_2 560.5 -2065.0 | Analog power supply 2.
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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.

silabs.com | Building a more connected world.

Rev. 2.00 | 359




EFM32LG Data Sheet
Pin Definitions

LQFP100 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
7 e TMOCCTHSLE- |\ Cis oy | g
- 12C0_SCL #5 GPIO_EM4WU3
ACMP1_O #0
78 PF2 LCD_SEGO EBI_ARDY #0/1/2 TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
79 USB_VBUS | USB 5.0 V VBUS input.
80 PF12 USB_ID
81 PF5 LCD_SEG3 EBI_REn #0/2 TIMO_CDTI2 #2/5 | USB_VBUSEN #0 PRS_CH2 #1
82 IOVDD_5 Digital 10 power supply 5.
83 VSS Ground.
84 PF6 LCD_SEG24 EBI_BLO #0/1/2 TIMO_CCO #2 UO_TX #0
85 PF7 LCD_SEG25 EBI_BL1 #0/1/2 TIMO_CC1 #2 UO_RX #0
86 PF8 LCD_SEG26 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1
87 PF9 LCD_SEG27 EBI_REn #1 ETM_TDO #1
88 PD9 LCD_SEG28 EBI_CSO0 #0/1/2
89 PD10 LCD_SEG29 EBI_CS1 #0/1/2
90 PD11 LCD_SEG30 EBI_CS2 #0/1/2
91 PD12 LCD_SEG31 EBI_CS3 #0/1/2
92 PES LCD_SEG4 EBI_ADOO #0/1/2 PCNT2_SOIN #1 PRS_CH3 #1
93 PE9 LCD_SEG5 EBI_ADO1 #0/1/2 PCNT2_S1IN #1
94 PE10 LCD_SEG6 EBI_ADO2 #0/1/2 TIM1_CCO0 #1 USO_TX #0 BOOT_TX
95 PE11 LCD_SEG7 EBI_ADO3#0/1/2 |  TIM1_CC1 #1 USO_RX #0 LE%{‘C';I_EF){(Q #0
96 PE12 LCD_SEGS8 EBI_ADO04 #0/1/2 TIM1_CC2 #1 thSSOO__gL):(?O L(él\SA U/:I?'II'-I|5()26##2EO
[2C0_SDA #6 —
USO_TX #3 LES_ALTEX7 #0
97 PE13 LCD_SEG9 EBI_ADO5 #0/1/2 US0_CS #0 ACMPO_O #0
12C0_SCL #6 GPIO_EM4WU5
98 PE14 LCD_SEG10 EBI_ADO06 #0/1/2 TIM3_CCO #0 LEUO_TX #2
99 PE15 LCD_SEG11 EBI_ADOQ7 #0/1/2 TIM3_CC1 #0 LEUO_RX #2
100 PA15 LCD_SEG12 EBI_ADO8 #0/1/2 TIM3_CC2 #0
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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_VBUS USB_V USB 5 V VBUS input.
BUS
USB_VBUSEN |PF5 USB 5V VBUS enable.
USB_VREGI EEETV USB Input to internal 3.3 V regulator
USB_V USB Decoupling for internal 3.3 V USB regulator
USB_VREGO REGO and regulator output

5.20.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32LG980 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 5.60. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8

15 14 13 12 11 10

Port A PA15 | PA14 | PA13 | PA12 | PA11 | PA10 | PA9 | PA8 | PA7 | PA6 | PA5S | PA4 | PA3 | PA2 | PA1 | PAO

Port B — | PB14 | PB13 | PB12 | PB11 | PB10| PB9 | PB8 | PB7 | PB6 | PB5 | PB4 | PB3 | PB2 | PB1 | PBO
Port C — — — — | PC11|PC10| PC9 | PC8 | PC7 | PC6 | PC5 | PC4 | PC3 | PC2 | PC1 | PCO
Port D — — — |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 | PES | PE4 | PE3 | PE2 | PE1 | PEO

Port F — | — | — |PF12|PF11|PF10| PF9 | PF8 | PF7 | PF6 | PF5 | — | — | PF2 | PF1 | PFO

5.20.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32LG980 is shown in the following figure.

PB11
PB12
o PCO
PC1
PC2
PC3

T
ﬂ% PDO
PD1

- PD5

Figure 5.40. Opamp Pinout
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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_VBUS USB_V USB 5 V VBUS input.
BUS
USB_VBUSEN |PF5 USB 5V VBUS enable.
USB_VREGI EEETV USB Input to internal 3.3 V regulator
USB_V USB Decoupling for internal 3.3 V USB regulator
USB_VREGO REGO and regulator output

5.21.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32LG990 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 5.63. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8

15 14 13 12 11 10

Port A PA15 | PA14 | PA13 | PA12 | PA11 | PA10 | PA9 | PA8 | PA7 | PA6 | PA5S | 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 — — — — | 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 | PES | PE4 | PE3 | PE2 | PE1 | PEO

Port F — | — | — |PF12|PF11|PF10| PF9 | PF8 | PF7 | PF6 | PF5 | — | — | PF2 | PF1 | PFO

5.21.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32LG990 is shown in the following figure.

PB11
PB12
PCO
PC1
PC2
PC3

PDO
PD1
PD5

Figure 5.42. Opamp Pinout

silabs.com | Building a more connected world. Rev. 2.00 | 398




EFM32LG Data Sheet
TQFP64 Package Specifications

Symbol Dim. (mm)

c 0.50

d 11.50

e 11.50
a

o

0000000000 -+« 000000000 ————

T T
000a000000 -+~ BoRouodoog

0000000000+« 0000000000

Figure 10.4. TQFP64 PCB Stencil Design

Table 10.4. TQFP64 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 1.50
b 0.20
c 0.50
d 11.50
e 11.50

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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11.3 QFN64 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 11.5. Example Chip Marking (Top View)
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