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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®-M4

32-Bit Single-Core

40MHz

12C, IrDA, LINbus, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
33

1MB (1M x 8)

FLASH

256K x 8

1.8V ~ 3.8V

A/D - 12b SAR

Internal

-40°C ~ 85°C (TA)

Surface Mount

48-VFQFN Exposed Pad

48-QFN (7x7)
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3.6.5 Low Energy Sensor Interface (LESENSE)

The Low Energy Sensor Interface LESENSE™ is a highly configurable sensor interface with support for up to 16 individually configura-
ble sensors. By controlling the analog comparators, ADC, and DAC, LESENSE is capable of supporting a wide range of sensors and
measurement schemes, and can for instance measure LC sensors, resistive sensors and capacitive sensors. LESENSE also includes a
programmable finite state machine 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.

3.7 Security Features

3.7.1 GPCRC (General Purpose Cyclic Redundancy Check)

The GPCRC module implements a Cyclic Redundancy Check (CRC) function. It supports both 32-bit and 16-bit polynomials. The sup-
ported 32-bit polynomial is 0x04C11DB7 (IEEE 802.3), while the 16-bit polynomial can be programmed to any value, depending on the
needs of the application.

3.7.2 Crypto Accelerator (CRYPTO)

The Crypto Accelerator is a fast and energy-efficient autonomous hardware encryption and decryption accelerator. EFM32PG12 devi-
ces support AES encryption and decryption with 128- or 256-bit keys, ECC over both GF(P) and GF(2™), and SHA-1 and SHA-2
(SHA-224 and SHA-256).

Supported block cipher modes of operation for AES include: ECB, CTR, CBC, PCBC, CFB, OFB, GCM, CBC-MAC, GMAC and CCM.
Supported ECC NIST recommended curves include P-192, P-224, P-256, K-163, K-233, B-163 and B-233.

The CRYPTO module allows fast processing of GCM (AES), ECC and SHA with little CPU intervention. CRYPTO also provides trigger
signals for DMA read and write operations.

3.7.3 True Random Number Generator (TRNG)

The TRNG module is a non-deterministic random number generator based on a full hardware solution. The TRNG is validated with
NIST800-22 and AlS-31 test suites as well as being suitable for FIPS 140-2 certification (for the purposes of cryptographic key genera-
tion).

3.7.4 Security Management Unit (SMU)

The Security Management Unit (SMU) allows software to set up fine-grained security for peripheral access, which is not possible in the
Memory Protection Unit (MPU). Peripherals may be secured by hardware on an individual basis, such that only priveleged accesses to
the peripheral's register interface will be allowed. When an access fault occurs, the SMU reports the specific peripheral involved and
can optionally generate an interrupt.

3.8 Analog

3.8.1 Analog Port (APORT)

The Analog Port (APORT) is an analog interconnect matrix allowing access to many analog modules on a flexible selection of pins.
Each APORT bus consists of analog switches connected to a common wire. Since many clients can operate differentially, buses are
grouped by X/Y pairs.

3.8.2 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 are selected from among internal references and external pins. The tradeoff between response time and current consumption
is configurable by software. Two 6-bit reference dividers allow for a wide range of internally-programmable reference sources. The
ACMP can also be used to monitor the supply voltage. An interrupt can be generated when the supply falls below or rises above the
programmable threshold.
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System Overview

3.11 Memory Map

The EFM32PG12 memory map is shown in the figures below. RAM and flash sizes are for the largest memory configuration.

oxfffffffe
0xe0100000

CM4 Peripherals

0xe0Offfff
0xe0000000

Oxdfffffff
0x46070400

CRYPTOO (bit set)

0x460T03ff
0x46070000

Peripherals (bit set)

0x460effff
0x46000000

Ox45FfFfff
0x44010400

CRYPTOO (bit clear)

0x440f03ff
0x44070000

Peripherals (bit clear)

0x440effff
0x44000000

Ox43fFFfff
0x43e08000

CRYPTOO (bit-band)

0x43e07fff
0x43e00000

Peripherals (bit-band)

0x43dfffff
0x42000000

Ox41FFFFff
0x40070400

CRYPTOO

0x400f03ff
0x40070000

Peripherals

0x400effff
0x40000000

Ox3ffFffff
0x24000000

SRAM (bit-band)

Ox23ffffff
0x22000000

Ox21FFFfff
0x20040800

RAM2
(data space)

0x200407ff
0x20040000

RAM1
(data space)

0x2003ffff
0x20020000

RAMO
(data space)

0x2001ffff
0x20000000

Code

OX1FFFFfff

0x00000000

0xe0100000
CM4 ROM Table
0xe00ff000
0xe0042000
ETM
0xe0041000
TPIU
0xe0040000
0xe000f000
System Control Space
0xe000e000
0xe0003000
FPB
0xe0002000
DWT
0xe0001000
IT™
0xe0000000
0x10040800
RAM2
(code space)
0x10040000
RAM1
(code space)
0x10020000
RAMO
(code space)
0x10000000
0x0fe08400
Chip config
0x0fe08000
0x0fe04800
Lock bits
0x0fe04000
0x0fe00800
User Data
0x0fe00000
0x00100000
Flash (1024 KB)
0x00000000
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Electrical Specifications

4.1.5 Current Consumption

4.1.5.1 Current Consumption 3.3 V without DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = DVDD = 3.3 V. Top = 25 °C. DCDC is off. Minimum and maxi-
mum values in this table represent the worst conditions across supply voltage and process variation at Top = 25 °C.

Parameter

Table 4.5. Current Consumption 3.3 V without DC-DC Converter

Test Condition

Current consumption in EMO | IacTivE 38.4 MHz crystal, CPU running 126 — WA/MHz
mode with all peripherals dis- while loop from flash'
abled
38 MHz HFRCO, CPU running 99 — WA/MHz
Prime from flash
38 MHz HFRCO, CPU running 99 TBD YA/MHz
while loop from flash
38 MHz HFRCO, CPU running 124 — WA/MHz
CoreMark from flash
26 MHz HFRCO, CPU running 102 TBD WA/MHZz
while loop from flash
1 MHz HFRCO, CPU running 280 TBD WA/MHZz
while loop from flash
Current consumption in EMO | IacTive_vs 19 MHz HFRCO, CPU running 88 — WA/MHz
mode with all peripherals dis- while loop from flash
abled and voltage scaling -
enabled 1 MHz HFRCO, CPU running 234 — WA/MHz
while loop from flash
Current consumption in EM1 | Igm4 38.4 MHz crystal' 76 — WA/MHz
mode with all peripherals dis-
abled 38 MHz HFRCO 50 TBD YA/MHz
26 MHz HFRCO 52 TBD WA/MHz
1 MHz HFRCO 230 TBD YA/MHz
Current consumption in EM1 | lem1_vs 19 MHz HFRCO 47 — WA/MHZz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO 193 - HA/MHz
enabled
Current consumption in EM2 | lgm2_vs Full 256 kB RAM retention and 29 — MA
mode, with votage scaling RTCC running from LFXO
enabled.
Full 256 kB RAM retention and 3.2 — MA
RTCC running from LFRCO
16 kB (1 bank) RAM retention and 21 TBD pA
RTCC running from LFRCO?2
Current consumption in EM3 | lgm3 vs Full 256 kB RAM retention and 2.56 TBD A
mode, with voltage scaling CRYOTIMER running from ULFR-
enabled. CcO
Current consumption in lEM4H_vs 128 byte RAM retention, RTCC 1.0 — MA
EM4H mode, with voltage running from LFXO
scaling enabled.
128 byte RAM retention, CRYO- 0.45 — MA
TIMER running from ULFRCO
128 byte RAM retention, no RTCC 0.43 TBD HA

silabs.com | Building a more connected world.
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Parameter Test Condition

Note:
1.CMU_HFXOCTRL_LOWPOWER=1.
2.CMU_LFRCOCTRL_ENVREF =1, CMU_LFRCOCTRL_VREFUPDATE =1

4.1.6 Wake Up Times

Table 4.8. Wake Up Times

Parameter Symbol Test Condition Min Typ Max Unit
Wakeup time from EM1 tem1_wu — 3 — AHB
Clocks
Wake up from EM2 temz2_wu Code execution from flash — 10.1 — us
Code execution from RAM — 3.2 — us
Wake up from EM3 tema wu Code execution from flash — 10.1 — us
Code execution from RAM — 3.2 — us
Wake up from EM4H teEmaH_wu Executing from flash — 80 — us
Wake up from EM4S temas wu Executing from flash — 291 — us
Time from release of reset tRESET Soft Pin Reset released — 43 — us
source to first instruction ex-
ectution. Any other reset released — 350 — us
Power mode scaling time tscALE VSCALEOQ to VSCALE2, HFCLK = — 31.8 — us
19 MHZ3
VSCALE2 to VSCALEOQ, HFCLK = — 4.3 — us
19 MHz2
Note:
1. Time from wakeup request until first instruction is executed. Wakeup results in device reset.
2. Scaling down from VSCALE2 to VSCALEOQ requires approximately 2.8 ys + 29 HFCLKSs.
3. Scaling up from VSCALEO to VSCALE2 requires approximately 30.3 ys + 28 HFCLKs.

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 23
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4.1.9 Flash Memory Characteristics3

Table 4.16. Flash Memory Characteristics®

Parameter Test Condition
Flash erase cycles before ECrLAsH 10000 — — cycles
failure
Flash data retention RETFLASH Tamg <85 °C 10 — — years
Tave S 125 °C 10 — — years
Word (32-bit) programming | tw_proG 20 244 30 us
time
Page erase time tPERASE 20 26.4 35 ms
Mass erase time' tMERASE 20 26.5 35 ms
Device erase time?2 tERASE Tave =85 °C — 69 100 ms
Tamg £125°C — 69 110 ms

Page erase current? IERASE — — 1.6 mA
Write current? lwrITE — — 3.8 mA
Supply voltage during flash | VL asH 1.62 — TBD \%
erase and write
Note:

1. Mass erase is issued by the CPU and erases all flash.

2. Device erase is issued over the AAP interface and erases all flash, SRAM, the Lock Bit (LB) page, and the User data page Lock

Word (ULW).
3. Flash data retention information is published in the Quarterly Quality and Reliability Report.
4. Measured at 25 °C.
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Parameter Symbol Test Condition Min Typ Max Unit
Slew rate® SR DRIVESTRENGTH = 3, — 4.7 — V/us
INCBW=13
DRIVESTRENGTH = 3, — 1.5 — V/us
INCBW=0
DRIVESTRENGTH = 2, — 1.27 — V/us
INCBW=13
DRIVESTRENGTH = 2, — 0.42 — V/us
INCBW=0
DRIVESTRENGTH =1, — 0.17 — V/us
INCBW=13
DRIVESTRENGTH =1, — 0.058 — V/us
INCBW=0
DRIVESTRENGTH =0, — 0.044 — V/us
INCBW=13
DRIVESTRENGTH =0, — 0.015 — V/us
INCBW=0
Startup time® TsTART DRIVESTRENGTH =3 — — TBD us
DRIVESTRENGTH = 2 — — TBD us
DRIVESTRENGTH =1 — — TBD us
DRIVESTRENGTH =0 — — TBD us
Input offset voltage Vosi DRIVESTRENGTH=20r3, T = TBD — TBD mV
25°C
DRIVESTRENGTH=10r0, T = TBD — TBD mV
25°C
DRIVESTRENGTH =2 or 3, TBD — TBD mV
across operating temperature
range
DRIVESTRENGTH =1 or 0, TBD — TBD mV
across operating temperature
range
DC power supply rejection PSRRp¢c Input referred — 70 — dB
ratio®
DC common-mode rejection | CMRRpc Input referred — 70 — dB
ratio®
Total harmonic distortion THDopA DRIVESTRENGTH = 2, 3x Gain — 90 — dB
connection, 1 kHz, Voyt1=0.1V
toVopa-0.1V
DRIVESTRENGTH = 0, 3x Gain — 90 — dB
connection, 0.1 kHz, Voyr =0.1V
to Vopa-0.1V
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Pin Definitions

Pin

Pin Alternate Functionality / Description

Pin Name Timers Communication
TIMO_CCO #5
TIMO_CC1 #4 USO_TX #5 USO_RX #4
TIMO_CC2 #3 USO_CLK #3 USO_CS
TIMO_CDTIO #2 #2 USO_CTS #1
TIMO_CDTI1 #1 USO_RTS #0 US1_TX
TIMO_CDTI2 #0 #5 US1_RX #4 PRSCIC\)AI:J(;;E:I&;'I(DIgS#‘lCH7
TIM1_CCO #5 US1_CLK#3 US1_CS 44 PRS CH8 #3
VDACO_OUTOALT / TIM1_CC1 #4 #2 US1_CTS #1 PRS CH9 #2
J13 PA5 OPAO_OUTALT #0 TIM1_CC2 #3 US1_RTS #0 US2_TX ACMPO O #5
BUSCY BUSDX TIM1_CC3 #2 #0 US2_RX #31 ACMP1 O #5
WTIMO_CCO #5 US2_CLK#30 US2_CS LES CH13 ETM TCLK
WTIMO_CC1 #3 #29 US2_CTS #28 - #
WTIMO_CC2 #1 LE- US2_RTS #27
TIMO_OUTO #5 LE- LEUO_TX #5 LEUO_RX
TIMO_OUT1 #4 #4 12C0_SDA #5
PCNTO_SOIN #5 12C0_SCL #4
PCNTO_S1IN #4
K1 HFXTAL_N High Frequency Crystal input pin.
K2 VSS Ground
TIMO_CCO #4
TIMO_CC1 #3
TIMO_CC2 #2
TIMO_CDTIO #1 USO_TX #4 USO_RX #3
TIMO_CDTI1 #0 USO_CLK #2 USO_CS
TIMO_CDTI2 #31 #1 USO_CTS #0 PRS_CH6 #4 PRS_CH7
TIM1_CCO #4 USO_RTS #31 US1_TX
VDACO_OUT1ALT/ #3 PRS_CH8 #2
OPA1_OUTALT #2 TIM1_CC1#3 #4 UST_RX #3 PRS_CH9 #1
K12 PA4 TIM1_CC2 #2 US1_CLK#2 US1_CS
BUSDY BUSCX - " = ACMPO_O #4
OPAO N TIM1_CC3 #1 #1 US1_CTS #0 ACMP1 O #4
- WTIMO_CCO #4 US1_RTS #31 LES CH12
WTIMO_CC1 #2 LEUO_TX #4 LEUO_RX -
WTIMO_CC2 #0 LE- #3 12C0_SDA #4
TIMO_OUTO #4 LE- 12C0_SCL #3
TIMO_OUT1 #3
PCNTO_SOIN #4
PCNTO_S1IN #3
TIMO_CCO #3
TIMO_CC1 #2
TIM0_CC2 #1 USO_TX #3 USO_RX #2
TIMO_CDTIO #0
TIMO CDTI1 #31 USO_CLK #1 USO_CS
TIMO_CDTI2 #30 #0 USO_CTS #31 PRS_CH6 #3 PRS_CH7
TIM1 CCO #3 USO_RTS #30 US1_TX #2 PRS_CHS #1
BUSCY BUSDX TIM1 CC1 #2 #3 US1_RX #2 PRS_CH9 #0
K13 PA3 VDACO_OUTO0/ TIM1 CC2 #1 US1_CLK#1 US1_CS ACMPO_O #3
OPAO_OUT - #0 US1_CTS #31 ACMP1_O #3
TIM1_CC3 #0
WTIMO CCO #3 US1_RTS #30 LES_CH11
hy LEUO_TX #3 LEUO_RX GPIO_EM4WU8
WTIMO_CC1 #1 LE- = = -
#2 12C0_SDA #3
TIMO_OUTO #3 LE- 12C0 SCL #2
TIMO_OUT1 #2 -
PCNTO_SOIN #3
PCNTO_S1IN #2
L1 HFXTAL_P High Frequency Crystal output pin.
L2 VSS Ground
L10 BODEN Brown-Out Detector Enable. This pin may be left disconnected or tied to AVDD.

silabs.com | Building a more connected world.
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Pin Definitions

Pin Alternate Functionality / Description

BUSBY BUSAX

Timers

TIMO_CCO #26
TIMO_CC1 #25
TIMO_CC2 #24
TIMO_CDTIO #23
TIMO_CDTI1 #22
TIMO_CDTI2 #21
TIM1_CCO #26
TIM1_CC1 #25
TIM1_CC2 #24
TIM1_CC3 #23
WTIMO_CDTI2 #30
WTIM1_CCO #26
WTIM1_CC1 #24
WTIM1_CC2 #22
WTIM1_CC3 #20 LE-
TIMO_OUTO #26 LE-
TIMO_OUT1 #25
PCNTO_SOIN #26
PCNTO_S1IN #25

Communication

USO_TX #26 USO_RX
#25 USO_CLK #24
USO_CS #23 USO_CTS
#22 USO_RTS #21
US1_TX #26 US1_RX
#25 US1_CLK #24
US1_CS #23 US1_CTS
#22 US1_RTS #21
LEUO_TX #26
LEUO_RX #25
12C0_SDA #26
12C0_SCL #25

CMU_CLKO #6
PRS_CHO #2 PRS_CH1
#1 PRS_CH2 #0
PRS_CH3 #7
ACMPO_O #26
ACMP1_O #26
DBG_TDO DBG_SWO
#0 GPIO_EM4WUO

BUSAY BUSBX

TIMO_CCO #27
TIMO_CC1 #26
TIMO_CC2 #25

TIMO_CDTIO #24
TIMO_CDTI1 #23
TIMO_CDTI2 #22
TIM1_CCO #27
TIM1_CC1 #26
TIM1_CC2 #25
TIM1_CC3 #24
WTIMO_CDTI2 #31
WTIM1_CCO #27
WTIM1_CC1 #25
WTIM1_CC2 #23
WTIM1_CC3 #21 LE-
TIMO_OUTO #27 LE-
TIMO_OUT1 #26
PCNTO_SOIN #27
PCNTO_S1IN #26

USO_TX #27 USO_RX
#26 USO_CLK #25
USO_CS #24 US0O_CTS
#23 USO_RTS #22
US1_TX #27 US1_RX
#26 US1_CLK #25
US1_CS #24 US1_CTS
#23 US1_RTS #22
US2_TX #16 US2_RX
#15 US2_CLK #14
US2_CS #13 US2_CTS
#12 US2_RTS #11
LEUO_TX #27
LEUO_RX #26
12C0_SDA #27
12C0_SCL #26

CMU_CLK1 #6
PRS_CHO #3 PRS_CH1
#2 PRS_CH2 #1
PRS_CH3 #0
ACMPO_O #27
ACMP1_O #27
DBG_TDI

Pin
Pin Name
3 PF2
4 PF3
5 PF4

BUSBY BUSAX

TIMO_CCO #28
TIMO_CC1 #27
TIMO_CC2 #26

TIMO_CDTIO #25
TIMO_CDTI1 #24
TIMO_CDTI2 #23
TIM1_CCO #28
TIM1_CC1 #27
TIM1_CC2 #26
TIM1_CC3 #25
WTIM1_CCO #28
WTIM1_CC1 #26
WTIM1_CC2 #24
WTIM1_CC3 #22 LE-
TIMO_OUTO #28 LE-
TIMO_OUT1 #27
PCNTO_SOIN #28
PCNTO_S1IN #27

USO_TX #28 USO_RX
#27 USO_CLK #26
USO_CS #25 USO_CTS
#24 USO_RTS #23
US1_TX #28 US1_RX
#27 US1_CLK #26
US1_CS #25 US1_CTS
#24 US1_RTS #23
US2_TX #17 US2_RX
#16 US2_CLK #15
US2_CS #14 US2_CTS
#13 US2_RTS #12
LEUO_TX #28
LEUO_RX #27
12C0_SDA #28
12C0_SCL #27

PRS_CHO #4 PRS_CH1
#3 PRS_CH2 #2
PRS_CH3 #1
ACMPO_O #28
ACMP1_O #28

silabs.com | Building a more connected world.
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Alternate LOCATION
Functionality 12 - 15 16 -19 20 - 23 24 - 27 28 - 31 Description
(1) :Z;y Embedded Trace
ETM_TD2 ) Module ETM data
2: PB7 2
3: PC9 ’
(1) E;;z Embedded Trace
ETM_TD3 ) Module ETM data
2: PB8 3
3: PC10 ’
0-PF2 Pin can be used to
GPIO_EM4WUO wake the system
up from EM4
0:PF7 Pin can be used to
GPIO_EM4WU1 wake the system
up from EM4
0-PD14 Pin can be used to
GPIO_EM4WU4 wake the system
up from EM4
0-PA3 Pin can be used to
GPIO_EM4WUS8 wake the system
up from EM4
0-PB13 Pin can be used to
GPIO_EM4WU9 wake the system
up from EM4
0-PC10 Pin can be used to
GPIO_EM4WU12 wake the system
up from EM4
0: PA1 4: PA5 8:PB14 |12: PC8 |16:PD9 |20: PD13 |24: PF1 |28: PF5
12C0 SCL 1: PA2 5:PB11 |9:PB15 |13: PC9 |17:PD10 |21:PD14 |25: PF2 |29: PF6 |I2CO0 Serial Clock
- 2: PA3 6: PB12 |10: PC6 |14:PC10 |18: PD11 |22: PD15 |26: PF3 |30: PF7 |Line input/ output.
3: PA4 7:PB13 |11: PC7 |15:PC11 [19: PD12 |23: PFO |27: PF4 |31:PAQ
0: PAO 4: PA4 8:PB13 |12: PC7 |16: PC11 |20: PD12 |24: PFO |28: PF4
12C0 SDA 1: PA1 5: PA5 9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29: PF5 |[12C0 Serial Data in-
- 2: PA2 6: PB11 10: PB15 |14: PC9 |18: PD10 |22: PD14 |26: PF2 |30: PF6 |put/output.
3: PA3 7:PB12 |11:PC6 |15:PC10 |19: PD11 |23: PD15 |27: PF3 |31: PF7
0: PA7 4: PI3 8: PB9 12: PCO |16: PC4 |20: PF8 |24:PF12 |28: PKO
12C1 SCL 1: PA8 5: PB6 9:PB10 |13:PC1 |17:PC5 |21:PF9 |25:PF13 |29: PK1 |[I2C1 Serial Clock
- 2: PA9 6: PB7 10: PJ14 |14: PC2 [18: PC10 |22: PF10 |26: PF14 |30: PK2 |Line input/ output.
3: PI2 7: PB8 11: PJ15 |15: PC3 |19: PC11 |23: PF11 |27: PF15 |31: PA6
0: PA6 4: PI2 8: PB8 12: PJ15 |16: PC3 |20: PC11 |24: PF11 |28: PF15
12C1 SDA 1: PA7 5: PI3 9: PB9 13: PCO |17: PC4 |21: PF8 |25:PF12 |29: PKO |I2C1 Serial Data in-
- 2: PA8 6: PB6 10: PB10 |14: PC1 [18:PC5 |22: PF9 |26: PF13 |30: PK1 |put/output.
3: PA9 7: PB7 11: PJ14 |15: PC2 |19: PC10 |23: PF10 |27: PF14 |31: PK2
0: PKO
IDACO_OUT IDACO output.
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Alternate LOCATION
Functionality 12 -15 16 -19 20 -23 24 - 27 28 - 31 Description
0: PA8
LES_ALTEXO LESENSE alternate
- excite output 0.
0: PA9
LES_ALTEX1 LESENSE alternate
excite output 1.
0: PJ14
LES_ALTEX2 LESENSE alternate
excite output 2.
0: PJ15
LES ALTEX3 LESENSE alternate
excite output 3.
0: PIO
LES_ALTEX4 LESENSE alternate
- excite output 4.
0: P
LES_ALTEX5 LESENSE alternate
- excite output 5.
0: PI2
LES_ALTEX6 LESENSE alternate
- excite output 6.
0: PI3
LES_ALTEX7 LESENSE alternate
excite output 7.
0: PD8
LES_CHO I6ESENSE channel
0: PD9
LES_CH1 I1_ESENSE channel
0: PD10
LES _CH2 |2.ESENSE channel
0: PD11
LES _CH3 IéESENSE channel
0: PD12
LES_CH4 IJESENSE channel
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Alternate LOCATION
Functionality 12 - 15 16 -19 20 - 23 24 - 27 28 - 31 Description
0: PA1 4: PA5 8: PB14 .
Peripheral Reflex
1: PA2 5: PB11 9: PB15
PRS_CH7 2:PA3  |6:PB12 |10: PAO fglst?em PRS, chan-
3: PA4 7:PB13 ’
0: PA2 4: PB11 8: PB15 .
Peripheral Reflex
1: PA3 5: PB12 9: PAO
PRS_CH8 2:PA4  |6:PB13 | 10: PA1 fgf;em PRS, chan-
3: PA5 7: PB14 ’
0: PA3 4: PB12 8: PAO 12: PC7 | 16: PC11 Peripheral Reflex
1: PA4 5:PB13 | 9: PA1 13: PC8
PRS_CH9 2:PA5 |6:PB14 |10:PA2 |14:PC9 sglsgem PRS, chan-
3: PB11 7: PB15 11: PC6 |15:PC10 ’
(1) ggs g :381(1) Peripheral Reflex
PRS_CH10 ) ' System PRS, chan-
2: PC8 nel 10
3: PC9 .
? Eg; g Egy Peripheral Reflex
PRS_CH11 ) ’ System PRS, chan-
2:PCY nel 11
3: PC10 ’
0: PAO 4: PA4 8:PB13 |12: PC7 |16:PC11 |20: PD12 |24: PFO |28: PF4 Timer 0 Capture
TIMO CCO 1: PA1 5: PA5 9: PB14 13: PC8 |17: PD9 |21:PD13 |25: PF1 29: PF5 Compare inp ut/
- 2:PA2  |6:PB11 |10:PB15 |14:PC9 |18:PD10 |22:PD14 26:PF2 | 30:PF6 | & Stchanf’]el 0
3: PA3 7:PB12 |11:PC6 |15:PC10 |19: PD11 |23:PD15 |27: PF3 |31:PF7 P ;
0: PA1 4: PA5 8: PB14 12: PC8 |16: PD9 |20: PD13 |24: PF1 28: PF5 Timer 0 Capture
TIMO CC1 1: PA2 5: PB11 9: PB15 13: PC9 |17: PD10 |21: PD14 |25: PF2 29: PF6 Compare inp t/
- 2: PA3 6: PB12 10: PC6 |14: PC10 |18: PD11 |22: PD15 |26: PF3 30: PF7 out ptchanz:I 1
3: PA4 7:PB13 11: PC7 |15: PC11 |19: PD12 |23: PFO 27: PF4 31: PAO utpu ’
0: PA2 4: PB11 8: PB15 12: PC9 |16: PD10 |20: PD14 |24: PF2 28: PF6 .
) ) ) : ) ) ) ) Timer 0 Capture
TIMO CC2 1: PA3 5: PB12 9: PC6 13: PC10 |17: PD11 |21: PD15 |25: PF3 29: PF7 Compare input /
- 2: PA4 6: PB13 10: PC7 |14: PC11 |18: PD12 |22: PFO 26: PF4 30: PAO out l?tchanﬁel >
3: PA5 7: PB14 11: PC8 |15:PD9 |19: PD13 |23: PF1 27: PF5 31: PA1 P ’
0: PA3 4: PB12 8: PC6 12: PC10 |16: PD11 |20: PD15 |24: PF3 28: PF7 Timer 0 Compli-
TIMO CDTIO 1: PA4 5:PB13 |9: PC7 13: PC11 |[17: PD12 |21: PFO 25: PF4 29: PAO menta Deag Time
- 2: PA5 6: PB14 10: PC8 |14:PD9 |18:PD13 |22: PF1 26: PF5 30: PA1 Insertic?rq channel 0
3: PB11 7: PB15 11: PC9 |15:PD10 |19: PD14 |23: PF2 27: PF6 31: PA2 ’
0: PA4 4:PB13 | 8:PC7 12: PC11 |16: PD12 |20: PFO 24: PF4 28: PAO Timer 0 Compli-
TIMO CDTI 1: PA5 5:PB14 |9:PC8 13: PD9 | 17: PD13 | 21: PF1 25: PF5 29: PA1 menta Deag Time
- 2: PB11 6: PB15 10: PC9 |[14:PD10 |18: PD14 |22: PF2 26: PF6 30: PA2 Inserticr))rq channel 1
3:PB12 |7:PC6 11: PC10 |[15: PD11 |19: PD15 |23: PF3 27: PF7 31: PA3 ’
0: PA5 4: PB14 |8:PC8 12: PD9 |16:PD13 |20: PF1 |24:PF5 |28:PA1 Timer 0 Combli-
TIMO CDTI2 1: PB11  |5:PB15 |9:PC9 13: PD10 |17: PD14 |21: PF2 |25:PF6 |29: PA2 menta Deag Time
- 2:PB12 |6: PC6 10: PC10 |14: PD11 |18:PD15 |22: PF3 |26: PF7 |30: PA3 Insertic?; channel 2
3:PB13 |7:PC7 11: PC11 |15: PD12 |19: PFO |23:PF4 |27:PAO |31:PA4 )
0: PAO 4: PA4 8:PB13 |12: PC7 |16:PC11 |20: PD12 |24: PFO |28: PF4 Timer 1 Capture
TIM1 CCO 1: PA1 5: PA5 9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29: PF5 Compare inp ut/
- 2: PA2 6: PB11 | 10:PB15 |14: PC9 |18:PD10 |22: PD14 |26: PF2 |30: PF6 out Stchanzel 0
3: PA3 7:PB12 |11:PC6 |15:PC10 |19: PD11 |23:PD15 |27: PF3 |31:PF7 P ;
0: PA1 4: PA5 8: PB14 12: PC8 |16: PD9 |20: PD13 |24: PF1 28: PF5 .
. . . . . . ) ) Timer 1 Capture
TIM1 CC1 1: PA2 5: PB11 9: PB15 13: PC9 |17: PD10 |21: PD14 |25: PF2 29: PF6 Compare input /
- 2: PA3 6: PB12 10: PC6 |14: PC10 |18: PD11 |22: PD15 |26: PF3 30: PF7 out Stchanzel 1
3: PA4 7:PB13 11: PC7 |15: PC11 |19: PD12 |23: PFO 27: PF4 31: PAO P ’
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Alternate LOCATION
Functionality 12 - 15 16 -19 20 - 23 24 - 27 28 - 31 Description
0: PA2 4:PB11 [8:PB15 |12: PC9 |16:PD10 |20: PD14 |24: PF2 |28: PF6 Timer 1 Capture
TIM1 CC2 1: PA3 5:PB12 |9: PC6 13: PC10 |17: PD11 |21:PD15 |25: PF3 |29: PF7 Compare input /
- 2: PA4 6: PB13 |10: PC7 |14:PC11 |18:PD12 |22: PFO |26: PF4 |30: PAO output channel 2
3: PA5 7:PB14 |11:PC8 |15:PD9 |19:PD13 |23: PF1 27: PF5 | 31: PA1 )
0: PA3 4:PB12 |8:PC6 12: PC10 |16: PD11 |20: PD15 |24: PF3 |28: PF7 Timer 1 Capture
TIM1 CC3 1: PA4 5:PB13 | 9: PC7 13: PC11 [17: PD12 |21: PFO | 25: PF4 |29: PAO Compare input /
- 2: PA5 6: PB14 |10: PC8 |14:PD9 |18:PD13 |22: PF1 26: PF5 | 30: PA1 output channel 3
3:PB11 |7:PB15 |[11:PC9 |15:PD10 |19:PD14 |23: PF2 |27:PF6 |31:PA2 )
0: PA2 4:PB11 |8:PB15 |12:PC9 |16:PD10 |20: PD14 |24: PF2 |28: PF6
USO CLK 1: PA3 5:PB12 |9: PC6 13: PC10 |17: PD11 |21: PD15 |25: PF3 |29: PF7 |USARTO clock in-
- 2: PA4 6: PB13 |10: PC7 |14:PC11 [18:PD12 |22: PFO |26:PF4 |30: PAO |put/output.
3: PA5 7:PB14 |11:PC8 |15:PD9 |19:PD13 |23: PF1 27: PF5 | 31: PA1
0: PA3 4: PB12 |8:PC6 12: PC10 |16: PD11 |20: PD15 |24: PF3 |28: PF7
USO CS 1: PA4 5:PB13 |9: PC7 13: PC11 |17: PD12 |21: PFO |25: PF4 |29: PAO |USARTO chip se-
- 2: PA5 6:PB14 |10: PC8 |14:PD9 |18:PD13 |22: PF1 26: PF5 | 30: PA1 lect input / output.
3:PB11 |7:PB15 [11:PC9 |15:PD10 |19: PD14 |23: PF2 |27:PF6 |31:PA2
0: PA4 4: PB13 |8: PC7 12: PC11 |16: PD12 |20: PFO |24:PF4 |28: PAO USARTO Clear To
USO CTS 1: PA5 5:PB14 |9: PC8 13: PD9 |17: PD13 |21: PF1 25: PF5 | 29: PA1 Send hardware
- 2:PB11 |6:PB15 [10:PC9 |14:PD10 |18:PD14 |22: PF2 |26:PF6 |30: PA2 flow control input
3:PB12 |7:PC6 11: PC10 |15: PD11 |19: PD15 |23: PF3 |27:PF7 |31:PA3 '
0: PA5 4:PB14 |8:PC8 12: PD9 |16: PD13 |20: PF1 24: PF5 | 28: PA1 USARTO Request
USO RTS 1: PB11  |5:PB15 |9:PC9 13: PD10 |17: PD14 |21: PF2 |25:PF6 |29: PA2 To Send hardware
- 2: PB12 |6: PC6 10: PC10 |14: PD11 |18: PD15 |22: PF3 |26: PF7 |30: PA3 flow control output
3:PB13 |7:PC7 11: PC11 |15: PD12 |19: PFO |23:PF4 |27:PA0 |31:PA4 )
0: PA1 4: PA5 8:PB14 |12: PC8 |16:PD9 |20: PD13 |24: PF1 28: PF5 | USARTO Asynchro-
1: PA2 5: PB11 9: PB15 13: PC9 |17: PD10 |21: PD14 |25: PF2 29: PF6 nous Receive.
2: PA3 6:PB12 |10: PC6 |14:PC10 |[18:PD11 |22: PD15 |26: PF3 |30: PF7
USO0_RX 3:PA4 |7:PB13 |11:PC7 |15:PC11 |19:PD12 |23:PFO |27:PF4 |31:PA0 |USARTO Synchro-
nous mode Master
Input / Slave Out-
put (MISO).
0: PAO 4: PA4 8:PB13 |12: PC7 |16:PC11 |20: PD12 |24: PFO |28: PF4 |USARTO Asynchro-
1: PA1 5: PA5 9:PB14 |13:PC8 |17:PD9 |21:PD13 |25: PF1 29: PF5 | nous Transmit. Al-
2: PA2 6: PB11 10: PB15 |14: PC9 |[18: PD10 |22: PD14 |26: PF2 |30: PF6 |so used as receive
3: PA3 7:PB12 |11: PC6 |15:PC10 |19: PD11 |23: PD15 |27: PF3 |31: PF7 |inputin half duplex
USO TX communication.
USARTO Synchro-
nous mode Master
Output / Slave In-
put (MOSI).
0: PA2 4:PB11 |8:PB15 |12: PC9 |16:PD10 |20: PD14 |24: PF2 |28: PF6
US1 CLK 1: PA3 5:PB12 |9: PC6 13: PC10 |17: PD11 |21:PD15 |25: PF3 |[29: PF7 |USART1 clock in-
- 2: PA4 6: PB13 |10: PC7 |14:PC11 |18:PD12 |22: PFO |26: PF4 |30: PAO |put/output.
3: PA5 7:PB14 |11:PC8 |15:PD9 |19:PD13 |23: PF1 27: PF5 | 31: PA1
0: PA3 4:PB12 |8:PC6 12: PC10 |16: PD11 |20: PD15 |24: PF3 |28: PF7
Us1 CS 1: PA4 5:PB13 | 9: PC7 13: PC11 |17: PD12 |21: PFO | 25: PF4 |29: PAO USART1 chip se-
- 2: PA5 6: PB14 |10: PC8 |14:PD9 |18:PD13 |22: PF1 26: PF5 | 30: PA1 lect input / output.
3:PB11 |7:PB15 [11:PC9 |15:PD10 |19:PD14 |23: PF2 |27:PF6 |31:PA2
0: PA4 4: PB13 |8: PC7 12: PC11 |16: PD12 |20: PFO |24:PF4 |28: PAO USART1 Clear To
US1 CTS 1: PA5 5:PB14 |9: PC8 13: PD9 |17: PD13 |21: PF1 25: PF5 | 29: PA1 Send hardware
- 2:PB11 |6:PB15 [10:PC9 |14:PD10 |18:PD14 |22: PF2 |26:PF6 |30: PA2 flow control input
3:PB12 |7:PC6 11: PC10 |15: PD11 |19: PD15 |23: PF3 |27:PF7 |31:PA3 )
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Table 6.7. ACMP1 Bus and Pin Mapping

00d 00d 8dd 8dd
10d 10d 6dd 6dd
¢od ¢od oLad oLad
€0d €0d liad ldad
¥Od ¥Od ¢ldd c¢idd
G0d ¢od €lad €lad
vird vird 90d 90d ¥idd vidd
Sird Sird 1,0d 1,0d Siad Siad
80d 80d ovd ovd
60d 60d Ivd Ivd
0L0d 0L0d cvd cvd
110d 110d €vd €vd
vvd vvd
Svd Svd
9vd ovd
Lvd Lvd
04d 04d
ldd ldd
¢4dd ¢dd
€4d €4d
vdd vdd
G4d G4d
94d 94d 94d 9dd
/4d /4d .94 ,49d
8dd 84d 8dd 8dd
64d 64d 64d 649d
oldd oLdd oLad olLad
bldd bidd l1ad l1ad
¢ldd cldd clad clad
€ldd €ldd €ldad €ldad
vidd vidd vidd viad
Gldd Sldd Slad Siad
X1dNOVSNA | ALdINDOVYSNE | XvsSNnd AVSNd Xdasnd Adsnd Xosnd AOSNnd Xasnd Adsnd
X0140dV A0LHOdY | X11HOdV | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | X¥1dOdV | AvLd0dV
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EFM32PG12 Family Data Sheet

Pin Definitions

OPA2_OUT

00d 8ad 00d 8ad 00d 8ad
10d 6ad 10d 6ad 10d 6ad
zod oiad zod oLad zod olad
€0d L1ad €0d ad €0d Lad
¥0d ziad ¥0d ziad ¥0d ziad
§0d elad §0d €Lad §0d elad
90d viad 90d viad 90d viad
L0d siad L0d slad L0d siad
80d ovd 80d ovd 80d ovd
60d Ivd 60d A2 60d Lvd
0L0d Zvd 0L0d Zvd 0L0d Zvd
110d evd 110d evd 110d evd
vvd vvd vvd
Svd Svd Svd
ovd ovd ovd
Lvd Lvd Lvd
04d 04d 04d
b4d b4d b4d
Z4d Z4d Z4d
€4d €4d €4d
4d 4d 4d
G4d G4d G4d
94d 9ad 94d 99d 94d 9ad
L4d L9d L4d /ad L4d L9d
84d 8dd 84d 8dd 84d 8ad
64d 69d 64d 69d 64d 69d
(JEE oLad JEE] olad - 0ldd oLad
R Liad bldd Lad w_ R Llad
Zldd ziad Zlad z1ad m Zldd z1ad
€ldd eLad €Ldd elad |9 eldd eLad
ldd vlad ldd ylad m ldd vlad
Gldd slad o §ldd slad w_ Gldd slad
AvSNg | Adsng | AOSNd | Adsng | §  Xvsnd | xdsng = XOsnd | Xdsnd | Q| AvSng | Adsng | AOsng | Adsnd
ALLHOdY | AZLHOAY | ASLHOdY | APLHOdY | & | X1 LHOdY | XZLHOAY | XELHOdY | XpLHOdY | S | ALLMOdY | AZLHOdY | AELHOdY | A¥LHOAY
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EFM32PG12 Family Data Sheet
BGA125 Package Specifications

Table 7.2. BGA125 PCB Land Pattern Dimensions

Dimension Min Nom Max
X 0.25

C1 6.00

Cc2 6.00

E1 0.5

E2 0.5

Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y 14.5M-1994.
3. This Land Pattern Design is based on the IPC-7351 guidelines.

4. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 ym
minimum, all the way around the pad.

5. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
6. The stencil thickness should be 0.125 mm (5 mils).

7. The ratio of stencil aperture to land pad size should be 1:1.

8. A No-Clean, Type-3 solder paste is recommended.

9. The recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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EFM32PG12 Family Data Sheet
QFN48 Package Specifications

Table 8.1. QFN48 Package Dimensions

Dimension Min Typ Max
A 0.80 0.85 0.90
A1 0.00 0.02 0.05
A3 0.20 REF
0.18 0.25 0.30
D 6.90 7.00 7.10
6.90 7.00 7.10

D2 5.15 5.30 5.45
E2 5.15 5.30 5.45
e 0.50 BSC
L 0.30 0.40 0.50
K 0.20 — —
R 0.09 — —
aaa 0.15
bbb 0.10
cce 0.10
ddd 0.05
eee 0.08
fff 0.10
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.

3. This drawing conforms to the JEDEC Solid State Outline MO-220, Variation VKKD-4.

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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EFM32PG12 Family Data Sheet
QFN48 Package Specifications

8.3 QFN48 Package Marking

EFM32

PPPPPPPPPP
TTTTTT
YYWW

Figure 8.3. QFN48 Package Marking

The package marking consists of:
+ PPPPPPPPPP — The part number designation.
o TTTTTT - A trace or manufacturing code. The first letter is the device revision.
* YY — The last 2 digits of the assembly year.
* WW — The 2-digit workweek when the device was assembled.
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3.12 Configuration Summary . . . . . . . . . . . . . . . . . . . . . ... .12
4. Electrical Specifications . . . . . . . . . . . . . . . . o o o o . . . . . . 13
4.1 Electrical Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . 13
4.1.1 Absolute Maximum Ratings . . . . . . . . . . . . . . . . . . . . . . . 13
4.1.2 Operating Conditions. . . T
4.1.2.1 General Operating Condltlons T
4.1.3 Thermal Characteristics. . . . . . . . . . . . . . . . . . . . . . . . . .15
414 DC-DCConverter . . . . . . . . . . . . . . . . . . . . . . . . ... .6
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