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EFM32LG Data Sheet

3.1.23 Analog Comparator (ACMP)

The Analog Comparator is used to compare the voltage of two analog inputs, with a digital output indicating which input voltage is high-
er. Inputs can either be one of the selectable internal references or from external pins. Response time and thereby also the current
consumption can be configured by altering the current supply to the comparator.

3.1.24 Voltage Comparator (VCMP)

The Voltage Supply Comparator is used to monitor the supply voltage from software. An interrupt can be generated when the supply
falls below or rises above a programmable threshold. Response time and thereby also the current consumption can be configured by
altering the current supply to the comparator.

3.1.25 Analog to Digital Converter (ADC)

The ADC is a Successive Approximation Register (SAR) architecture, with a resolution of up to 12 bits at up to one million samples per
second. The integrated input mux can select inputs from 8 external pins and 6 internal signals.

3.1.26 Digital to Analog Converter (DAC)

The Digital to Analog Converter (DAC) can convert a digital value to an analog output voltage. The DAC is fully differential rail-to-rail,
with 12-bit resolution. It has two single ended output buffers which can be combined into one differential output. The DAC may be used
for a number of different applications such as sensor interfaces or sound output.

3.1.27 Operational Amplifier (OPAMP)

The EFM32LG features up to 3 Operational Amplifiers. The Operational Amplifier is a versatile general purpose amplifier with rail-to-rail
differential input and rail-to-rail single ended output. The input can be set to pin, DAC or OPAMP, whereas the output can be pin,
OPAMP or ADC. The current is programmable and the OPAMP has various internal configurations such as unity gain, programmable
gain using internal resistors etc.

3.1.28 Low Energy Sensor Interface (LESENSE)

The Low Energy Sensor Interface (LESENSE ™), is a highly configurable sensor interface with support for up to 16 individually configu-
rable sensors. By controlling the analog comparators and DAC, LESENSE is capable of supporting a wide range of sensors and meas-
urement schemes, and can for instance measure LC sensors, resistive sensors and capacitive sensors. LESENSE also includes a pro-
grammable FSM which enables simple processing of measurement results without CPU intervention. LESENSE is available in energy
mode EM2, in addition to EMO and EM1, making it ideal for sensor monitoring in applications with a strict energy budget.

3.1.29 Backup Power Domain

The backup power domain is a separate power domain containing a Backup Real Time Counter, BURTC, and a set of retention regis-
ters, available in all energy modes. This power domain can be configured to automatically change power source to a backup battery
when the main power drains out. The backup power domain enables the EFM32LG to keep track of time and retain data, even if the
main power source should drain out.

3.1.30 Advanced Encryption Standard Accelerator (AES)

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

3.1.31 General Purpose Input/Output (GPIO)

In the EFM32LG, there are up to 93 General Purpose Input/Output (GPIO) pins, which are divided into ports with up to 16 pins each.
These pins can individually be configured as either an output or input. More advanced configurations like open-drain, filtering and drive
strength can also be configured individually for the pins. The GPIO pins can also be overridden by peripheral pin connections, like Tim-
er PWM outputs or USART communication, which can be routed to several locations on the device. The GPIO supports up to 16 asyn-
chronous external pin interrupts, which enables interrupts from any pin on the device. Also, the input value of a pin can be routed
through the Peripheral Reflex System to other peripherals.
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System Summary

Module Configuration Pin Connections

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

AES Full configuration NA

GPIO 52 pins Available pins are shown in 5.18.3 GPIO Pinout Overview

LCD Full configuration LCD_SEG[17:0], LCD_COMI[7:0], LCD_BCAP_P, LCD_BCAP_N,
LCD_BEXT

silabs.com | Building a more connected world. Rev. 2.00 | 46




EFM32LG Data Sheet
Electrical Characteristics

Parameter Symbol Test Condition Min Typ Max Unit
EM1 current (Production test lEm1 48 MHz HFXO, all peripheral clocks disa- — 63 75 MA/MHZz
condition = 14 MHz) bled, Vpp= 3.0V, Taome=25°C
48 MHz HFXO, all peripheral clocks disa- — 65 76 MA/MHz
bled, Vpp= 3.0V, Tamg=85°C
28 MHz HFRCO, all peripheral clocks disa- — 64 75 MA/MHz
bled, Vpp= 3.0V, Tame=25°C
28 MHz HFRCO, all peripheral clocks disa- — 65 77 MA/MHZz
bled, Vpp= 3.0V, Taome=85°C
21 MHz HFRCO, all peripheral clocks disa- — 65 76 MA/MHZz
bled, Vpp= 3.0V, TAMB=25°C
21 MHz HFRCO, all peripheral clocks disa- — 66 78 MA/MHz
bled, Vpp= 3.0V, Taoye=85°C
14 MHz HFRCO, all peripheral clocks disa- — 67 79 MA/MHZz
bled, Vpp= 3.0V, Taome=25°C
14 MHz HFRCO, all peripheral clocks disa- — 68 82 MA/MHZz
bled, Vpp= 3.0V, TAMB=85°C
11 MHz HFRCO, all peripheral clocks disa- — 68 81 MA/MHz
bled, Vpp= 3.0V, Tame=25°C
11 MHz HFRCO, all peripheral clocks disa- — 70 83 MA/MHZz
bled, Vpp= 3.0V, Taome=85°C
6.6 MHz HFRCO, all peripheral clocks disa- — 74 87 MA/MHZz
bled, VDD= 3.0V, TAMB=25°C
6.6 MHz HFRCO, all peripheral clocks disa- — 76 89 MA/MHz
bled, Vpp= 3.0V, Tayg=85°C
1.2 MHz HFRCO. all peripheral clocks disa- — 106 120 MA/MHZz
bled, Vpp= 3.0V, Tame=25°C
1.2 MHz HFRCO. all peripheral clocks disa- — 112 129 MA/MHZz
bled, VDD= 3.0V, TAMB=85°C
EM2 current lEm2 EM2 current with RTC prescaled to 1 Hz, — 0.951 1.71 MA
32.768 kHz LFRCO, Vpp=3.0 V,
TAMB=25°C
EM2 current with RTC prescaled to 1 Hz, — 3.0 4.01 MA
32.768 kHz LFRCO, Vpp=3.0 V,
TAMB=85°C
EM3 current IEM3 VDD= 3.0V, TAMB=25°C — 0.65 1.3 }JA
Vpp= 3.0V, Taus=85°C — 2.65 4.0 MA
EM4 current IEM4 VDD= 3.0V, TAMB=25°C — 0.020 0.055 HA
Vpp= 3.0V, Tame=85°C — 0.44 0.90 MA
Note:

1. Using backup RTC.
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Figure 4.3. EM1 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 21 MHz
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Figure 4.4. EM1 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 14 MHz
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Pin Definitions

5.3 EFM32LG280 (LQFP100)

5.3.1 Pinout

The EFM32LG280 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.

n
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PAl1 12 4 PC14
PA2 -3 3 PC13
PA3 4 2 PC12
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PBO 19 67 PE7
PB1 1 66 PE6
PB2 1 65 PE5
PB3 11 64 PE4
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VSS 1¢ b0 PEO

IOVDD 1 1 9 DECOUPLE
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Figure 5.5. EFM32LG280 Pinout (top view, not to scale)

LQFP100 Pin# and

Table 5.7. Device Pinout

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
LEUO_RX #4 PRS_CHO #0
1 PAO EBI_ADO09 #0/1/2 TIMO_CCO #0/1/4 12C0_SDA #0 GPIO_EM4WUO
CMU_CLK1 #0
2 PA1 EBI_AD10 #0/1/2 TIMO_CC1 #0/1 12C0_SCL #0 PRS_ CH1 #0
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Alternate

Functionality

LOCATION

Description

External Bus Interface (EBI) address and data in-

EBI_ADO7 PE15 |PE15 |PE15 put / output pin 07.
EBI_ADOS PA15 | PA15 |PA15 External Bus _Interface (EBI) address and data in-
put / output pin 08.
EBI_AD09 PAO PAO PAO External Bus _Interface (EBI) address and data in-
put / output pin 09.
EBI AD10 PA1 PA1 PA1 External Bus .Interface (EBI) address and data in-
- 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.
EBI AD13 PA4 PA4 PA4 External Bus .Interface (EBI) address and data in-
- put / output pin 13.
EBI_AD14 PA5 PA5 PA5 External Bus _Interface (EBI) address and data in-
put / output pin 14.
EBI_AD15 PAG PA6 PA6 External Bus _Interface (EBI) address and data in-
put / output pin 15.
EBI_ALE PE3 PC11 | PC11 External Bus Interface (EBI) Address Latch Enable
output.
EBI ARDY PE2 PE2 PE2 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 Ifxternal 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 E;’Elt_arnal 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 Exterr_1a| Bus I_nterface (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 External Bus Interface (EBI) TFT Vertical Synchroni-

zation pin.
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Alternate LOCATION

Functionality Description

USART2 Asynchronous Transmit.Also used as re-

ceive input in half duplex communication.
us2_TX PC2 PB3
USART2 Synchronous mode Master Output / Slave

Input (MOSI).

5.4.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32LG290 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 5.12. 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 | PAS5 | 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 | PES | PE4 | PE3 | PE2 | PE1 | PEO

Port F — | — | — | — | — | — | PFo | PF8 | PF7 | PF6 | PF5 | PF4 | PF3 | PF2 | PF1 | PFO

5.4.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32LG290 is shown in the following figure.

PB11
PB12
PCO
PC1
PC2
PC3
PC12
PC13
PC14
PC15
PDO
PD1
PD5

(

NSNS

L

Figure 5.8. Opamp Pinout
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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 5=]] Timers Communication
F11 PE7 EBI_A14 #0/1/2 USO_TX #1
F12 PC8 ACMP1_CHO EBI_A15 #0/1/2 TIM2_CCO #2 USO_CS #2 LES_CH8 #0
LES _CH9 #0
F13 PC9 ACMP1_CH1 EBI_AQ09 #1/2 TIM2_CC1 #2 USO_CLK #2 GPIO_EMAWU2
G1 PB3 EBI_A19 #0/1/2 PCNT1_SOIN #1 US2_TX#1
G2 PB4 EBI_A20 #0/1/2 PCNT1_S1IN #1 US2_RX #1
G3 IOVDD_2 Digital 10 power supply 2.
TIM3_CCO #1 UO_TX #1
G PEO EBI_AQT #0/1/2 PCNTO_SOIN #1 12C1_SDA #2
TIM3_CC1#1 UO_RX #1
G12 PE1 EBI_AQ8 #0/1/2 PCNTO_S1IN #1 12C1_SCL #2
G13 PE3 BU_STAT EBI_A10 #0 U1_RX#3 ACMP1_O #1
H1 PB5 EBI_A21 #0/1/2 US2_CLK #1
H2 PB6 EBI_A22 #0/1/2 US2_CS #1
H3 VSS Ground.
H11 VDD_DREG | Power supply for on-chip voltage regulator.
H12 PE2 BU_VOUT EBI_A09 #0 TIM3_CC2 #1 U1_TX #3 ACMPO_O #1
LEU1_RX#0 LES _CH7 #0
H13 PC7 ACMPO_CH7 EBI_A06 #0/1/2 12C0_SCL #2 ETM_TDO #2
J1 PD14 12C0_SDA #3
J2 PD15 12C0_SCL #3
J3 VSS Ground.
J11 IOVDD_3 Digital 10 power supply 3.
LEU1_TX#0 LES_CH®6 #0
J12 PC6 ACMPO_CH®6 EBI_AO05 #0/1/2 12C0_SDA #2 ETM _TCLK #2
13 DECOUPLE FI?icra]couple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
ACMPO_CHO
- USO_TX #5
DACO_OUTOALT TIMO_CC1 #4 - LES _CHO #0
K1 PCO 40/ EBI_A23#0/12 | boNTo SOIN #2 I2UCSO1_ST|;(A#2 , PRS_CH2 #0
OPAMP_OUTOALT -
ACMPO_CH1
- USO_RX #5
DACO_OUTOALT TIMO_CC2 #4 - LES_CH1#0
K2 PC1 #1/ EBI_A24 #0112 | pboNTo 1IN #2 Iggg—;{é‘f:“ PRS_CH3 #0
OPAMP_OUTOALT -
K3 IOVDD_4 Digital 10 power supply 4.
K11 VSS Ground.
K12 VSS Ground.
K13 PD8 BU_VIN CMU_CLK1 #1
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QFN64 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
50 PF1 TIMO_CC1 #5 LE- US1_CS #2 LEUO_RX | DBG_SWDIO #0/1/2/3
TIMO_OUT1 #2 #312C0_SCL #5 GPIO_EM4WU3
ACMP1_O #0
51 PF2 TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
52 USB_VBUS USB 5.0 V VBUS input.
53 PF12 USB_ID
54 PF5 TIMO_CDTI2 #2/5 USB_VBUSEN #0 PRS_CH2 #1
55 IOVDD_5 Digital 10 power supply 5.
56 PES8 PCNT2_SOIN #1 PRS_CH3 #1
57 PE9 PCNT2_S1IN #1
58 PE10 TIM1_CCO0 #1 USO_TX #0 BOOT_TX
59 PE11 TIM1_CC1 #1 USO_RX #0 LE%?SA(ID‘.I_EQ(; #0
o | e
61 PE13 O s 1O Li%ﬁégfg e
- GPIO_EM4WU5
62 PE14 TIM3_CCO #0 LEUO_TX #2
63 PE15 TIM3_CC1 #0 LEUO_RX #2
64 PA15 TIM3_CC2 #0
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Alternate LOCATION
Functionality Description
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.
LEVOTX  PD4 PBI3 PET¢ PFO P2 out i half duplox sommanication, -
LEU1_RX PC7 PAG LEUART1 Receive input.
LEVLTX  PCE | PAS out i hal duplex sommunication, -
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\?\efvpljrr](.equency Crystal (typically 32.768 kHz) posi-
PCNTO_SOIN PC13 PD6 Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 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 PE8 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.
PRS_CH1 PA1 PF4 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PF5 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PE8 Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PD1 PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CCH1 PA1 PA1 PD2 PF1 Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PD3 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTIO PA3 PC13 | PF3 PC13 PF3 '(I)'imer 0 Complimentary Deat Time Insertion channel
TIMO_CDTH PA4 PC14 | PF4 PC14 PE4 '1I'imer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI2 PA5 PC15 | PF5 PC15 | PC4 PF5 '2I'.imer 0 Complimentary Deat Time Insertion channel
TIM1_CCO PC13 |PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 |PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 PB11 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PA12 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PA13 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PA14 Timer 2 Capture Compare input / output channel 2.
TIM3_CCO PE14 Timer 3 Capture Compare input / output channel 0.
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5.15 EFM32LG890 (BGA112)

5.15.1 Pinout

The EFM32LG890 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 Al index S
\%
: DOPOOODOReY
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Figure 5.29. EFM32LG890 Pinout (top view, not to scale)

Table 5.43. Device Pinout

BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
A1 PE15 LCD_SEG11 EBI_ADOQ7 #0/1/2 TIM3_CC1 #0 LEUO_RX #2
A2 PE14 LCD_SEG10 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
K13 PD8 BU_VIN CMU_CLK1 #1
ACMPO_CH2
L1 PC2 DACO—%’TOALT EBI_A25#0/1/2 | TIMO_CDTIO #4 US2_TX #0 LES_CH2 #0
OPAMP_OUTOALT
ACMPO_CH3
L2 PC3 DACO_OUTOALT | EBINANDREN | ryv15 cp7iq #4 US2_RX #0 LES_CH3 #0
#3/ #0/1/2
OPAMP_OUTOALT
L3 PA7 LCD_SEG35 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_A03 #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_CH?1
DACO_OUT1ALT TIMO_CCO #3
L11 PD1 Yy PCNTZ_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'IFI\I/IIJIBC(();CJ#? L‘E ; US1_TX #2 LES_ALTEX1 #0
OPAMP_N1 PCNTO S1IN #3 12C0_SCL #1 ACMP1_O #2
- ETM_TCLK #0
USO_TX #4
M1 PB7 LFXTAL_P TIM1_CCO #3 US1 _CLK #0
TIMO_CDTI2 #4 LE-
M2 PC4 Ag&vﬁoﬁo“ EBI_A26#0/1/2 | TIMO_OUTO #3 lggf—g'[')'; ’i% LES_CH4 #0
- PCNT1_SOIN #0 -
M3 PA8 LCD_SEG36 EBI_DCLK #0/1/2 TIM2_CCO #0
M4 PA10 LCD_SEG38 EBI_VSNC #0/1/2 TIM2_CC2 #0
M5 PA13 LCD_BCAP_N EBI_A01 #0/1/2 TIM2_CC1 #1
M6 PA14 LCD_BEXT 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.
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5.16.2 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 5.47. 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 |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_CH4 PC12 Analog comparator ACMP1, channel 4.
ACMP1_CH5 PC13 Analog comparator ACMP1, channel 5.
ACMP1_CHG6 PC14 Analog comparator ACMP1, channel 6.
ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.
ACMP1_O 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.
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5.17 EFM32LG900 (Wafer)

5.17.1 Padout

The EFM32LG900 padout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location
number (Multiple locations on the same pad 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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Figure 5.33. EFM32LG900 Padout (top view, not to scale)

The pad coordinates represent the center of the pad opening relative to the die center.

Water Pads and Coordinates

Table 5.49. Device Padout

[ pro

[96[] iovss_7

PD3 158
PD4 (159

(950 PF11

(9401 pC15
(93] PF10

[92[] pc14

usb_vrego_1
usb_vrego_0
usb_vregi_1
usb_vregi_0

(87| Pc13
[(8el|pc12
PC11
PC10
(830l pco
[82[] pc8
(81| PE7
(80l PE6
(7o) PES
[78L] PE4
[zz[]| PE3
(76| PE2
(750 PEL
[z4d| PEO
iovss_4
NC

[71[] dec_2
(7oL dec_1
69 dec_0
(68| iovdd_4
%E vdd_dreg
vss_dreg
(6501 pC7
[64L]| PC6
(63| PD8
(62 PD7
(61 PD6
[600]| PD5

Pad Alternative Functionality / Description

(X,Y): (2115, 2115)

(X,Y): (2115, -2115)

Pad Pad Name X (um) Y (um) EBI Timers Communica-

# tion

1 PAO -2065.0 1837.0 LCD_SEG13 EBI_ADO09 TIMO_CCO LEUO_RX #4 PRS_CHO #0
#0/1/2 #0/1/4 12C0_SDA #0 | GPIO_EM4WU

0

2 PA1 -2065.0 1704.6 LCD_SEG14 EBI_AD10 TIMO_CC1 #0/1| 12CO_SCL #0 | CMU_CLK1 #0
#0/1/2 PRS_CH1 #0

3 PA2 -2065.0 15721 LCD_SEG15 EBI_AD11 TIMO_CC2 #0/1 CMU_CLKO #0
#0/1/2 ETM_TDO #3
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Water Pads and Coordinates

Pad Alternative Functionality / Description

Pad Name X (um) Y (um) EBI Timers Communica-
tion
92 PC14 2065.0 1558.7 ACMP1_CH®6 TIMO_CDTI USO_CS #3 LES_CH14 #0
DACO_OUT1AL #1/3 TIM1_CC1 UO_TX #3
T #2/ #0
OPAMP_OUT1 PCNTO_S1IN
ALT #0
93 PF10 2065.0 1673.6 U1_TX #1
USB_DM
94 PC15 2065.0 1756.6 ACMP1_CH7 TIMO_CDTI2 USO_CLK#3 | LES_CH15#0
DACO_OUT1AL #1/3 TIM1_CC2 UO_RX #3 DBG_SWO #1
T #3/ #0
OPAMP_OUT1
ALT
95 PF11 2065.0 1870.0 U1_RX #1
USB_DP
96 IOVSS_7 1846.0 2065.0 |Digital IO ground 7.
97 PFO 1739.3 2065.0 TIMO_CCO#5 | US1_CLK#2 | DBG_SWCLK
LETIMO_OUTO | LEUO_TX#3 #0/1/2/3
#2 12C0_SDA #5
98 PF1 1626.3 2065.0 TIMO_CC1 #5 US1_CS #2 DBG_SWDIO
LETIMO_OUT1 | LEUO_RX #3 #0/1/2/3
#2 12C0_SCL #5 | GPIO_EM4WU
3
99 PF2 1513.2 2065.0 LCD_SEGO EBI_ARDY TIMO_CC2#5 | LEUO_TX#4 | ACMP1_O #0
#0/1/2 DBG_SWO #0
GPIO_EM4WU
4
100 PF3 1389.7 2065.0 LCD_SEG1 EBI_ALE #0 TIMO_CDTIO PRS_CHO #1
#2/5 ETM_TD3 #1
101 | USB_VBUS 1242.9 2065.0 USB 5.0 V VBUS input.
102 PF4 995.9 2065.0 LCD_SEG2 EBI_WEn #0/2 | TIMO_CDTI1 PRS_CH1 #1
#2/5
103 PF12 886.3 2065.0 USB_ID
104 PF5 782.2 2065.0 LCD_SEG3 EBI_REn #0/2 | TIMO_CDTI2 | USB_VBUSEN | PRS_CH2 #1
#2/5 #0
105 IOVSS_5 672.3 2065.0 |Digital IO ground 5.
106 IOVDD_5 576.7 2065.0 | Digital IO power supply 5.
107 PF6 488.4 2065.0 LCD_SEG24 |EBI_BLO#0/1/2| TIMO_CCO #2 UO_TX #0
108 PF7 380.5 2065.0 LCD_SEG25 |EBI_BL1#0/1/2| TIMO_CC1 #2 UO_RX #0
109 PF8 275.3 2065.0 LCD_SEG26 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1
110 PF9 174.3 2065.0 LCD_SEG27 EBI_REn #1 ETM_TDO #1
111 NC 43.2 2065.0 Do not connect.
112 PD9 -89.5 2065.0 LCD_SEG28 EBI_CSO
#0/1/2
113 PD10 -204.5 2065.0 LCD_SEG29 EBI_CS1
#0/1/2
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Alternate

Functionality

LOCATION

Description

ETM_TD2 PD4 |PB15 |PD4 |PA4 Embedded Trace Module ETM data 2.
ETM_TD3 PD5 |PF3 PD5 |PA5 Embedded Trace Module ETM data 3.
GPIO_EM4WUO PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU1 PAG6 Pin can be used to wake the system up from EM4
GPIO_EM4WU2 PC9 Pin can be used to wake the system up from EM4
GPIO_EM4WU3 PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WU5 PE13 Pin can be used to wake the system up from EM4
e st o Ao us
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PA1 PD7 |PC7 |PD15 |PC1 PF1 PE13 |12CO0 Serial Clock Line input / output.
12C0_SDA PAO PD6 |PC6 |PD14 |PCO PFO PE12 |12CO Serial Data input / output.
12C1_SCL PC5 PB12 |PE1 12C1 Serial Clock Line input / output.
12C1_SDA PC4 PB11 |PEO I12C1 Serial Data input / output.
LCD voltage booster (optional), boost capacitor,
T D e et
and LCD_BCAP_P.
LCD voltage booster (optional), boost capacitor,
and LCD_BCAP_P.
LCD voltage booster (optional), boost output. If us-
ing the LCD voltage booster, connect a 1 uF ca-
pacitor between this pin and VSS.
oo LD vetage ey o e eeled o
If AVDD is used directly as the LCD supply volt-
age, this pin may be left unconnected or used as a
GPIO.
LCD_COMO PE4 LCD driver common line number 0.
LCD_COM1 PE5 LCD driver common line number 1.
LCD_COM2 PE6 LCD driver common line number 2.
LCD_COM3 PE7 LCD driver common line number 3.
LCD_SEG3 PE5 LCD segment line 3. Segments 0, 1, 2 and 3 are

controlled by SEGENO.
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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 PD3 PA3 Embedded Trace Module ETM data 1.
ETM_TD2 PD4 PD4 PA4 Embedded Trace Module ETM data 2.
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Symbol Dim. (mm)
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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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12. Wafer Specifications

12.1 Bonding Instructions

All pads should be bonded out, with the exception of the pads labeled “NC” and listed as “Do not connect” in Padout. Gold bond wires
are recommended for these devices.

All three voltage regulator output decouple pads (DEC_0, DEC_1, DEC_2) must be bonded out andelectrically connected on the PCB.
In the packaged devices, these three pads are all bonded to a single DECOUPLE pin.

If the USB feature of EFM32LG900 will be used, all of the USB pads must be bonded out, and

* both USB_VREGO_0 and USB_VREGO_1 must be bonded out and electrically connected on the PCB. In the packaged devices,
these two pads are both bonded to a single USB_VREGO pin.

* both USB_VREGI_0 and USB_VREGI_1 must be bonded out and electrically connected on the PCB. In the packaged devices,
these two pads are both bonded to a single USB_VREGI pin.

12.2 Wafer Description

Table 12.1. Wafer and Die Information

Parameter Value

Device Family EFM32LG (Leopard Gecko)
Wafer Diameter 8in
Die Dimensions (Outer edge of seal ring) 4230 ym x 4230 ym
Wafer Thickness (No backgrind) 725 um £15 ym (28.54 mil £1 mil)
Wafer Identification Notch
Scribe Street Width 80 ym x 160 pm
Die Per Wafer! Contact sales for information
Passivation Standard
Wafer Packaging Detail Wafer Jar
Bond Pad Dimensions 65 pum (parallel to die edge) x 66 um
Bond Pad Pitch Minimum 76 um
Maximum Processing Temperature 250°C
Electronic Die Map Format Axt
Note:

1. This is the Expected Known Good Die yielded per wafer and represents the batch order quantity (one wafer).

12.2.1 Environmental

Bare silicon die are susceptible to mechanical damage and may be sensitive to light. When bare die must be used in an environment
exposed to light, it may be necessary to cover the top and sides with an opaque material.

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