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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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3.6.3  Inter-Integrated Circuit Interface (I2C)

The I2C module provides an interface between the MCU and a serial I2C bus. It is capable of acting as both a master and a slave and
supports multi-master buses. Standard-mode, fast-mode and fast-mode plus speeds are supported, allowing transmission rates from 10
kbit/s up to 1 Mbit/s. Slave arbitration and timeouts are also available, allowing implementation of an SMBus-compliant system. The
interface provided to software by the I2C module allows precise timing control of the transmission process and highly automated trans-
fers. Automatic recognition of slave addresses is provided in active and low energy modes.

3.6.4  Peripheral Reflex System (PRS)

The Peripheral Reflex System provides a communication network between different peripheral modules without software involvement.
Peripheral modules producing Reflex signals are called producers. The PRS routes Reflex signals from producers to consumer periph-
erals which in turn perform actions in response. Edge triggers and other functionality can be applied by the PRS. The PRS allows pe-
ripheral to act autonomously without waking the MCU core, saving power.

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. EFM32PG1 devices
support AES encryption and decryption with 128- or 256-bit keys, ECC over both GF(P) and GF(2m), 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.

3.8  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.

3.8.3  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 1 Msps. The output
sample resolution is configurable and additional resolution is possible using integrated hardware for averaging over multiple samples.
The ADC includes integrated voltage references and an integrated temperature sensor. Inputs are selectable from a wide range of
sources, including pins configurable as either single-ended or differential.
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Parameter Symbol Test Condition Min Typ Max Unit

Max load current ILOAD_MAX Low noise (LN) mode, Heavy
Drive4, Tamb ≤ 85 °C

— — 200 mA

Low noise (LN) mode, Heavy
Drive4, Tamb > 85 °C

— — 100 mA

Low noise (LN) mode, Medium
Drive4

— — 100 mA

Low noise (LN) mode, Light
Drive4

— — 50 mA

Low power (LP) mode,
LPCMPBIAS3 = 0

— — 75 μA

Low power (LP) mode,
LPCMPBIAS3 = 3

— — 10 mA

DCDC nominal output ca-
pacitor

CDCDC 25% tolerance 1 1 1 μF

DCDC nominal output induc-
tor

LDCDC 20% tolerance 4.7 4.7 4.7 μH

Resistance in Bypass mode RBYP — 1.2 2.5 Ω

Note:
1. Due to internal dropout, the DC-DC output will never be able to reach its input voltage, VVREGVDD

2. LP mode controller is a hysteretic controller that maintains the output voltage within the specified limits
3. In EMU_DCDCMISCCTRL register
4. Drive levels are defined by configuration of the PFETCNT and NFETCNT registers. Light Drive: PFETCNT=NFETCNT=3; Medi-

um Drive: PFETCNT=NFETCNT=7; Heavy Drive: PFETCNT=NFETCNT=15.
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Parameter Symbol Test Condition Min Typ Max Unit

Current consumption in
EM4S Shutoff mode

IEM4S no RAM retention, no RTCC — 0.04 — μA

Note:
1. DCDC Low Noise DCM Mode = Light Drive (PFETCNT=NFETCNT=3), F=3.0 MHz (RCOBAND=0), ANASW=DVDD
2. CMU_HFXOCTRL_LOWPOWER=1
3. DCDC Low Noise CCM Mode = Light Drive (PFETCNT=NFETCNT=3), F=6.4 MHz (RCOBAND=4), ANASW=DVDD
4. DCDC Low Power Mode = Medium Drive (PFETCNT=NFETCNT=7), LPOSCDIV=1, LPBIAS=3, LPCILIMSEL=1, ANASW=DVDD

 

EFM32PG1 Data Sheet
Electrical Specifications

silabs.com | Smart. Connected. Energy-friendly. Rev. 1.1  |  17



4.1.6  Wake up times

Table 4.8.  Wake up times

Parameter Symbol Test Condition Min Typ Max Unit

Wake up from EM2 Deep
Sleep

tEM2_WU Code execution from flash — 10.7 — μs

Code execution from RAM — 3 — μs

Wakeup time from EM1
Sleep

tEM1_WU Executing from flash — 3 — AHB
Clocks

Executing from RAM — 3 — AHB
Clocks

Wake up from EM3 Stop tEM3_WU Executing from flash — 10.7 — μs

Executing from RAM — 3 — μs

Wake up from EM4H Hiber-
nate1

tEM4H_WU Executing from flash — 60 — μs

Wake up from EM4S Shut-
off1

tEM4S_WU — 290 — μs

Note:
1. Time from wakeup request until first instruction is executed. Wakeup results in device reset.

 

4.1.7  Brown Out Detector

Table 4.9.  Brown Out Detector

Parameter Symbol Test Condition Min Typ Max Unit

DVDDBOD threshold VDVDDBOD DVDD rising — — 1.62 V

DVDD falling 1.35 — — V

DVDD BOD hysteresis VDVDDBOD_HYST — 24 — mV

DVDD response time tDVDDBOD_DELAY Supply drops at 0.1V/μs rate — 2.4 — μs

AVDD BOD threshold VAVDDBOD AVDD rising — — 1.85 V

AVDD falling 1.62 — — V

AVDD BOD hysteresis VAVDDBOD_HYST — 21 — mV

AVDD response time tAVDDBOD_DELAY Supply drops at 0.1V/μs rate — 2.4 — μs

EM4 BOD threshold VEM4DBOD AVDD rising — — 1.7 V

AVDD falling 1.45 — — V

EM4 BOD hysteresis VEM4BOD_HYST — 46 — mV

EM4 response time tEM4BOD_DELAY Supply drops at 0.1V/μs rate — 300 — μs
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4.1.8.2  HFXO

Table 4.11.  HFXO

Parameter Symbol Test Condition Min Typ Max Unit

Crystal Frequency fHFXO 38 38.4 40 MHz

Supported crystal equivalent
series resistance (ESR)

ESRHFXO Crystal frequency 38.4 MHz — — 60 Ω

Supported range of crystal
load capacitance 1

CHFXO_CL 6 — 12 pF

On-chip tuning cap range 2 CHFXO_T On each of HFXTAL_N and
HFXTAL_P pins

9 20 25 pF

On-chip tuning capacitance
step

SSHFXO — 0.04 — pF

Startup time tHFXO 38.4 MHz, ESR = 50 Ω, CL = 10
pF

— 300 — μs

Frequency Tolerance for the
crystal

FTHFXO 38.4 MHz, ESR = 50 Ω, CL = 10
pF

-40 — 40 ppm

Note:
1. Total load capacitance as seen by the crystal
2. The effective load capacitance seen by the crystal will be CHFXO_T /2. This is because each XTAL pin has a tuning cap and the

two caps will be seen in series by the crystal.
 

4.1.8.3  LFRCO

Table 4.12.  LFRCO

Parameter Symbol Test Condition Min Typ Max Unit

Oscillation frequency fLFRCO ENVREF = 1 in
CMU_LFRCOCTRL, TAMB ≤ 85
°C

30.474 32.768 34.243 kHz

ENVREF = 1 in
CMU_LFRCOCTRL, TAMB > 85
°C

30.474 — 39.7 kHz

ENVREF = 0 in
CMU_LFRCOCTRL

30.474 32.768 33.915 kHz

Startup time tLFRCO — 500 — μs

Current consumption 1 ILFRCO ENVREF = 1 in
CMU_LFRCOCTRL

— 342 — nA

ENVREF = 0 in
CMU_LFRCOCTRL

— 494 — nA

Note:
1. Block is supplied by AVDD if ANASW = 0, or DVDD if ANASW=1 in EMU_PWRCTRL register
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4.1.9  Flash Memory Characteristics

Table 4.15.  Flash Memory Characteristics1

Parameter Symbol Test Condition Min Typ Max Unit

Flash erase cycles before
failure

ECFLASH 10000 — — cycles

Flash data retention RETFLASH TAMB ≤ 85 °C 10 — — years

TAMB ≤ 125 °C 10 — — years

Word (32-bit) programming
time

tW_PROG 20 26 40 μs

Page erase time tPERASE 20 27 40 ms

Mass erase time tMERASE 20 27 40 ms

Device erase time2 tDERASE TAMB ≤ 85 °C — 60 74 ms

TAMB ≤ 125 °C — 60 78 ms

Page erase current3 IERASE — — 3 mA

Mass or Device erase cur-
rent3

— — 5 mA

Write current3 IWRITE — — 3 mA

Note:
1. Flash data retention information is published in the Quarterly Quality and Reliability Report.
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. Measured at 25°C
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4.1.10  GPIO

Table 4.16.  GPIO

Parameter Symbol Test Condition Min Typ Max Unit

Input low voltage VIOIL — — IOVDD*0.3 V

Input high voltage VIOIH IOVDD*0.7 — — V

Output high voltage relative
to IOVDD

VIOOH Sourcing 3 mA, IOVDD ≥ 3 V,

DRIVESTRENGTH1 = WEAK

IOVDD*0.8 — — V

Sourcing 1.2 mA, IOVDD ≥ 1.62
V,

DRIVESTRENGTH1 = WEAK

IOVDD*0.6 — — V

Sourcing 20 mA, IOVDD ≥ 3 V,

DRIVESTRENGTH1 = STRONG

IOVDD*0.8 — — V

Sourcing 8 mA, IOVDD ≥ 1.62 V,

DRIVESTRENGTH1 = STRONG

IOVDD*0.6 — — V

Output low voltage relative to
IOVDD

VIOOL Sinking 3 mA, IOVDD ≥ 3 V,

DRIVESTRENGTH1 = WEAK

— — IOVDD*0.2 V

Sinking 1.2 mA, IOVDD ≥ 1.62 V,

DRIVESTRENGTH1 = WEAK

— — IOVDD*0.4 V

Sinking 20 mA, IOVDD ≥ 3 V,

DRIVESTRENGTH1 = STRONG

— — IOVDD*0.2 V

Sinking 8 mA, IOVDD ≥ 1.62 V,

DRIVESTRENGTH1 = STRONG

— — IOVDD*0.4 V

Input leakage current IIOLEAK All GPIO except LFXO pins, GPIO
≤ IOVDD, Tamb ≤ 85 °C

— 0.1 30 nA

LFXO Pins, GPIO ≤ IOVDD, Tamb
≤ 85 °C

— 0.1 50 nA

All GPIO except LFXO pins, GPIO
≤ IOVDD, TAMB > 85 °C

— — 110 nA

LFXO Pins, GPIO ≤ IOVDD, TAMB
> 85 °C

— — 250 nA

Input leakage current on
5VTOL pads above IOVDD

I5VTOLLEAK IOVDD < GPIO ≤ IOVDD + 2 V — 3.3 15 μA

I/O pin pull-up resistor RPU 30 43 65 kΩ

I/O pin pull-down resistor RPD 30 43 65 kΩ

Pulse width of pulses re-
moved by the glitch suppres-
sion filter

tIOGLITCH 20 25 35 ns
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Parameter Symbol Test Condition Min Typ Max Unit

Note:
1. PSRR is referenced to AVDD when ANASW=0 and to DVDD when ANASW=1 in EMU_PWRCTRL
2. In ADCn_CNTL register
3. In ADCn_BIASPROG register
4. Derived from ADCCLK

 

EFM32PG1 Data Sheet
Electrical Specifications

silabs.com | Smart. Connected. Energy-friendly. Rev. 1.1  |  28



Figure 4.10.  HFRCO and AUXHFRCO Typical Performance at 26 MHz

Figure 4.11.  HFRCO and AUXHFRCO Typical Performance at 19 MHz
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Figure 4.16.  HFRCO and AUXHFRCO Typical Performance at 2 MHz

Figure 4.17.  HFRCO and AUXHFRCO Typical Performance at 1 MHz
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QFN48 Pin# and Name Pin Alternate Functionality / Description

Pin
# Pin Name Analog Timers Communication Other

28 PA3
BUSCY

BUSDX

TIM0_CC0 #3
TIM0_CC1 #2
TIM0_CC2 #1

TIM0_CDTI0 #0
TIM0_CDTI1 #31
TIM0_CDTI2 #30

TIM1_CC0 #3
TIM1_CC1 #2
TIM1_CC2 #1

TIM1_CC3 #0 LE-
TIM0_OUT0 #3 LE-

TIM0_OUT1 #2
PCNT0_S0IN #3
PCNT0_S1IN #2

US0_TX #3 US0_RX #2
US0_CLK #1 US0_CS

#0 US0_CTS #31
US0_RTS #30 US1_TX

#3 US1_RX #2
US1_CLK #1 US1_CS

#0 US1_CTS #31
US1_RTS #30 LEU0_TX

#3 LEU0_RX #2
I2C0_SDA #3 I2C0_SCL

#2

PRS_CH6 #3 PRS_CH7
#2 PRS_CH8 #1

PRS_CH9 #0 ACMP0_O
#3 ACMP1_O #3
GPIO_EM4WU8

29 PA4
BUSCX

BUSDY

TIM0_CC0 #4
TIM0_CC1 #3
TIM0_CC2 #2

TIM0_CDTI0 #1
TIM0_CDTI1 #0
TIM0_CDTI2 #31

TIM1_CC0 #4
TIM1_CC1 #3
TIM1_CC2 #2

TIM1_CC3 #1 LE-
TIM0_OUT0 #4 LE-

TIM0_OUT1 #3
PCNT0_S0IN #4
PCNT0_S1IN #3

US0_TX #4 US0_RX #3
US0_CLK #2 US0_CS

#1 US0_CTS #0
US0_RTS #31 US1_TX

#4 US1_RX #3
US1_CLK #2 US1_CS

#1 US1_CTS #0
US1_RTS #31 LEU0_TX

#4 LEU0_RX #3
I2C0_SDA #4 I2C0_SCL

#3

PRS_CH6 #4 PRS_CH7
#3 PRS_CH8 #2

PRS_CH9 #1 ACMP0_O
#4 ACMP1_O #4

30 PA5
BUSCY

BUSDX

TIM0_CC0 #5
TIM0_CC1 #4
TIM0_CC2 #3

TIM0_CDTI0 #2
TIM0_CDTI1 #1
TIM0_CDTI2 #0
TIM1_CC0 #5
TIM1_CC1 #4
TIM1_CC2 #3

TIM1_CC3 #2 LE-
TIM0_OUT0 #5 LE-

TIM0_OUT1 #4
PCNT0_S0IN #5
PCNT0_S1IN #4

US0_TX #5 US0_RX #4
US0_CLK #3 US0_CS

#2 US0_CTS #1
US0_RTS #0 US1_TX

#5 US1_RX #4
US1_CLK #3 US1_CS

#2 US1_CTS #1
US1_RTS #0 LEU0_TX

#5 LEU0_RX #4
I2C0_SDA #5 I2C0_SCL

#4

PRS_CH6 #5 PRS_CH7
#4 PRS_CH8 #3

PRS_CH9 #2 ACMP0_O
#5 ACMP1_O #5

31 PB11
BUSCY

BUSDX

TIM0_CC0 #6
TIM0_CC1 #5
TIM0_CC2 #4

TIM0_CDTI0 #3
TIM0_CDTI1 #2
TIM0_CDTI2 #1
TIM1_CC0 #6
TIM1_CC1 #5
TIM1_CC2 #4

TIM1_CC3 #3 LE-
TIM0_OUT0 #6 LE-

TIM0_OUT1 #5
PCNT0_S0IN #6
PCNT0_S1IN #5

US0_TX #6 US0_RX #5
US0_CLK #4 US0_CS

#3 US0_CTS #2
US0_RTS #1 US1_TX

#6 US1_RX #5
US1_CLK #4 US1_CS

#3 US1_CTS #2
US1_RTS #1 LEU0_TX

#6 LEU0_RX #5
I2C0_SDA #6 I2C0_SCL

#5

PRS_CH6 #6 PRS_CH7
#5 PRS_CH8 #4

PRS_CH9 #3 ACMP0_O
#6 ACMP1_O #6
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QFN48 Pin# and Name Pin Alternate Functionality / Description

Pin
# Pin Name Analog Timers Communication Other

37 VREGVSS Voltage regulator VSS

38 VREGSW DCDC regulator switching node

39 VREGVDD Voltage regulator VDD input

40 DVDD Digital power supply.

41 DECOUPLE Decouple output for on-chip voltage regulator. An external decoupling capacitor is required at this pin.

42 IOVDD Digital IO power supply.

43 PC6
BUSAX

BUSBY

TIM0_CC0 #11
TIM0_CC1 #10
TIM0_CC2 #9

TIM0_CDTI0 #8
TIM0_CDTI1 #7
TIM0_CDTI2 #6
TIM1_CC0 #11
TIM1_CC1 #10
TIM1_CC2 #9

TIM1_CC3 #8 LE-
TIM0_OUT0 #11 LE-

TIM0_OUT1 #10
PCNT0_S0IN #11
PCNT0_S1IN #10

US0_TX #11 US0_RX
#10 US0_CLK #9

US0_CS #8 US0_CTS
#7 US0_RTS #6

US1_TX #11 US1_RX
#10 US1_CLK #9

US1_CS #8 US1_CTS
#7 US1_RTS #6

LEU0_TX #11 LEU0_RX
#10 I2C0_SDA #11

I2C0_SCL #10

CMU_CLK0 #2
PRS_CH0 #8 PRS_CH9

#11 PRS_CH10 #0
PRS_CH11 #5
ACMP0_O #11
ACMP1_O #11

44 PC7
BUSAY

BUSBX

TIM0_CC0 #12
TIM0_CC1 #11
TIM0_CC2 #10
TIM0_CDTI0 #9
TIM0_CDTI1 #8
TIM0_CDTI2 #7
TIM1_CC0 #12
TIM1_CC1 #11
TIM1_CC2 #10

TIM1_CC3 #9 LE-
TIM0_OUT0 #12 LE-

TIM0_OUT1 #11
PCNT0_S0IN #12
PCNT0_S1IN #11

US0_TX #12 US0_RX
#11 US0_CLK #10

US0_CS #9 US0_CTS
#8 US0_RTS #7

US1_TX #12 US1_RX
#11 US1_CLK #10

US1_CS #9 US1_CTS
#8 US1_RTS #7

LEU0_TX #12 LEU0_RX
#11 I2C0_SDA #12

I2C0_SCL #11

CMU_CLK1 #2
PRS_CH0 #9 PRS_CH9

#12 PRS_CH10 #1
PRS_CH11 #0
ACMP0_O #12
ACMP1_O #12

45 PC8
BUSAX

BUSBY

TIM0_CC0 #13
TIM0_CC1 #12
TIM0_CC2 #11

TIM0_CDTI0 #10
TIM0_CDTI1 #9
TIM0_CDTI2 #8
TIM1_CC0 #13
TIM1_CC1 #12
TIM1_CC2 #11

TIM1_CC3 #10 LE-
TIM0_OUT0 #13 LE-

TIM0_OUT1 #12
PCNT0_S0IN #13
PCNT0_S1IN #12

US0_TX #13 US0_RX
#12 US0_CLK #11

US0_CS #10 US0_CTS
#9 US0_RTS #8

US1_TX #13 US1_RX
#12 US1_CLK #11

US1_CS #10 US1_CTS
#9 US1_RTS #8

LEU0_TX #13 LEU0_RX
#12 I2C0_SDA #13

I2C0_SCL #12

PRS_CH0 #10
PRS_CH9 #13
PRS_CH10 #2
PRS_CH11 #1
ACMP0_O #13
ACMP1_O #13
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QFN48 Pin# and Name Pin Alternate Functionality / Description

Pin
# Pin Name Analog Timers Communication Other

46 PC9
BUSAY

BUSBX

TIM0_CC0 #14
TIM0_CC1 #13
TIM0_CC2 #12

TIM0_CDTI0 #11
TIM0_CDTI1 #10
TIM0_CDTI2 #9
TIM1_CC0 #14
TIM1_CC1 #13
TIM1_CC2 #12

TIM1_CC3 #11 LE-
TIM0_OUT0 #14 LE-

TIM0_OUT1 #13
PCNT0_S0IN #14
PCNT0_S1IN #13

US0_TX #14 US0_RX
#13 US0_CLK #12

US0_CS #11 US0_CTS
#10 US0_RTS #9

US1_TX #14 US1_RX
#13 US1_CLK #12

US1_CS #11 US1_CTS
#10 US1_RTS #9

LEU0_TX #14 LEU0_RX
#13 I2C0_SDA #14

I2C0_SCL #13

PRS_CH0 #11
PRS_CH9 #14
PRS_CH10 #3
PRS_CH11 #2
ACMP0_O #14
ACMP1_O #14

47 PC10
BUSAX

BUSBY

TIM0_CC0 #15
TIM0_CC1 #14
TIM0_CC2 #13

TIM0_CDTI0 #12
TIM0_CDTI1 #11
TIM0_CDTI2 #10
TIM1_CC0 #15
TIM1_CC1 #14
TIM1_CC2 #13

TIM1_CC3 #12 LE-
TIM0_OUT0 #15 LE-

TIM0_OUT1 #14
PCNT0_S0IN #15
PCNT0_S1IN #14

US0_TX #15 US0_RX
#14 US0_CLK #13

US0_CS #12 US0_CTS
#11 US0_RTS #10

US1_TX #15 US1_RX
#14 US1_CLK #13

US1_CS #12 US1_CTS
#11 US1_RTS #10

LEU0_TX #15 LEU0_RX
#14 I2C0_SDA #15

I2C0_SCL #14

CMU_CLK1 #3
PRS_CH0 #12
PRS_CH9 #15
PRS_CH10 #4
PRS_CH11 #3
ACMP0_O #15
ACMP1_O #15

GPIO_EM4WU12

48 PC11
BUSAY

BUSBX

TIM0_CC0 #16
TIM0_CC1 #15
TIM0_CC2 #14

TIM0_CDTI0 #13
TIM0_CDTI1 #12
TIM0_CDTI2 #11
TIM1_CC0 #16
TIM1_CC1 #15
TIM1_CC2 #14

TIM1_CC3 #13 LE-
TIM0_OUT0 #16 LE-

TIM0_OUT1 #15
PCNT0_S0IN #16
PCNT0_S1IN #15

US0_TX #16 US0_RX
#15 US0_CLK #14

US0_CS #13 US0_CTS
#12 US0_RTS #11

US1_TX #16 US1_RX
#15 US1_CLK #14

US1_CS #13 US1_CTS
#12 US1_RTS #11

LEU0_TX #16 LEU0_RX
#15 I2C0_SDA #16

I2C0_SCL #15

CMU_CLK0 #3
PRS_CH0 #13
PRS_CH9 #16
PRS_CH10 #5
PRS_CH11 #4
ACMP0_O #16
ACMP1_O #16
DBG_SWO #3
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QFN32 Pin# and Name Pin Alternate Functionality / Description

Pin
# Pin Name Analog Timers Communication Other

24 PB15

LFXTAL_P

BUSCY

BUSDX

TIM0_CC0 #10
TIM0_CC1 #9
TIM0_CC2 #8

TIM0_CDTI0 #7
TIM0_CDTI1 #6
TIM0_CDTI2 #5
TIM1_CC0 #10
TIM1_CC1 #9
TIM1_CC2 #8

TIM1_CC3 #7 LE-
TIM0_OUT0 #10 LE-

TIM0_OUT1 #9
PCNT0_S0IN #10
PCNT0_S1IN #9

US0_TX #10 US0_RX
#9 US0_CLK #8

US0_CS #7 US0_CTS
#6 US0_RTS #5

US1_TX #10 US1_RX
#9 US1_CLK #8

US1_CS #7 US1_CTS
#6 US1_RTS #5

LEU0_TX #10 LEU0_RX
#9 I2C0_SDA #10

I2C0_SCL #9

CMU_CLK0 #1
PRS_CH6 #10

PRS_CH7 #9 PRS_CH8
#8 PRS_CH9 #7
ACMP0_O #10
ACMP1_O #10

25 DVDD Digital power supply.

26 DECOUPLE Decouple output for on-chip voltage regulator. An external decoupling capacitor is required at this pin.

27 IOVDD Digital IO power supply.

28 PC7
BUSAY

BUSBX

TIM0_CC0 #12
TIM0_CC1 #11
TIM0_CC2 #10
TIM0_CDTI0 #9
TIM0_CDTI1 #8
TIM0_CDTI2 #7
TIM1_CC0 #12
TIM1_CC1 #11
TIM1_CC2 #10

TIM1_CC3 #9 LE-
TIM0_OUT0 #12 LE-

TIM0_OUT1 #11
PCNT0_S0IN #12
PCNT0_S1IN #11

US0_TX #12 US0_RX
#11 US0_CLK #10

US0_CS #9 US0_CTS
#8 US0_RTS #7

US1_TX #12 US1_RX
#11 US1_CLK #10

US1_CS #9 US1_CTS
#8 US1_RTS #7

LEU0_TX #12 LEU0_RX
#11 I2C0_SDA #12

I2C0_SCL #11

CMU_CLK1 #2
PRS_CH0 #9 PRS_CH9

#12 PRS_CH10 #1
PRS_CH11 #0
ACMP0_O #12
ACMP1_O #12

29 PC8
BUSAX

BUSBY

TIM0_CC0 #13
TIM0_CC1 #12
TIM0_CC2 #11

TIM0_CDTI0 #10
TIM0_CDTI1 #9
TIM0_CDTI2 #8
TIM1_CC0 #13
TIM1_CC1 #12
TIM1_CC2 #11

TIM1_CC3 #10 LE-
TIM0_OUT0 #13 LE-

TIM0_OUT1 #12
PCNT0_S0IN #13
PCNT0_S1IN #12

US0_TX #13 US0_RX
#12 US0_CLK #11

US0_CS #10 US0_CTS
#9 US0_RTS #8

US1_TX #13 US1_RX
#12 US1_CLK #11

US1_CS #10 US1_CTS
#9 US1_RTS #8

LEU0_TX #13 LEU0_RX
#12 I2C0_SDA #13

I2C0_SCL #12

PRS_CH0 #10
PRS_CH9 #13
PRS_CH10 #2
PRS_CH11 #1
ACMP0_O #13
ACMP1_O #13
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7.  QFN48 Package Specifications

7.1  QFN48 Package Dimensions

 

Figure 7.1.   QFN48 Package Drawing
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7.2  QFN48 PCB Land Pattern

 

Figure 7.2.   QFN48 PCB Land Pattern Drawing
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Table 7.2.   QFN48 PCB Land Pattern Dimensions

Dimension Typ

S1 6.01

S 6.01

L1 4.70

W1 4.70

e 0.50

W 0.26

L 0.86

Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines.
3. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 µm

minimum, all the way around the pad.
4. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
5. The stencil thickness should be 0.125 mm (5 mils).
6. The ratio of stencil aperture to land pad size can be 1:1 for all perimeter pads.
7. A 4x4 array of 0.75 mm square openings on a 1.00 mm pitch can be used for the center ground pad.
8. A No-Clean, Type-3 solder paste is recommended.
9. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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8.2  QFN32 PCB Land Pattern

 

Figure 8.2.   QFN32 PCB Land Pattern Drawing
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9.7  Revision 0.1

Initial release.
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