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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M4

32-Bit Single-Core

40MHz

12C, IrDA, LINbus, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
32

256KB (256K x 8)

FLASH

32Kx 8

1.85V ~ 3.8V

A/D 24x12b

Internal

-40°C ~ 125°C (T))

Surface Mount

48-VFQFN Exposed Pad

48-QFN (7x7)
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2. Ordering Information

Ordering Code Flash RAM (kB) DC-DC Converter GPIO Package
(kB)

EFM32PG1B200F256GM48-C0 256 32 Yes 32 QFN48 -40 to +85
EFM32PG1B200F2561M48-C0 256 32 Yes 32 QFN48 -40 to +125
EFM32PG1B200F 128GM48-C0 128 32 Yes 32 QFN48 -40 to +85
EFM32PG1B200F256GM32-C0 256 32 Yes 20 QFN32 -40 to +85
EFM32PG1B200F2561M32-C0 256 32 Yes 20 QFN32 -40 to +125
EFM32PG1B200F128GM32-C0 128 32 Yes 20 QFN32 -40 to +85
EFM32PG1B100F256GM32-C0 256 32 No 24 QFN32 -40 to +85
EFM32PG1B100F2561M32-CO0 256 32 No 24 QFN32 -40 to +125
EFM32PG1B100F128GM32-C0 128 32 No 24 QFN32 -40 to +85

EFm321J 1G] 1]8]200]F[256 |G ]m] 32 B CO R

‘ |—> Tape and Reel (Optional)
Revision

Pin Count

Package — M (QFN)
——» Temperature Grade — G (-40 to +85 °C), | (-40 to +125 °C)
—» Flash Memory Size in kB
——>» Memory Type (Flash)
— Feature Set Code
— Performance Grade — P (Performance), B (Basic), V (Value)
L—3 Series
—» Gecko
——>» Family — J (Jade), P (Pearl)
— Energy Friendly Microcontroller 32-bit

Figure 2.1. OPN Decoder
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3. System Overview

3.1 Introduction

The EFM32PG1 product family is well suited for any battery operated application as well as other systems requiring high performance
and low energy consumption. This section gives a short introduction to the MCU system. The detailed functional description can be
found in the EFM32PG1 Reference Manual.

A block diagram of the EFM32PG1 family is shown in Figure 3.1 Detailed EFM32PG1 Block Diagram on page 3. The diagram shows
a superset of features available on the family, which vary by OPN. For more information about specific device features, consult Order-
ing Information.

ARM Cortex-M4 Core Port I/0 Configuration

Debug /

Serial Wire _

(shared w/ GPIO) P’:g:g:,‘;j:g Up to 256 KB ISP Flash Digital Peripherals
Program Me LETIMER
I0VDD
RESETN | TIMER
Up to 32 KB RAM UIMER
Reset CRYOTIMER
Management Port A
i Memory Protection Unit _
ot v : : PCNT Drivers PAn
el | RTC/RTCC |
Monitor / Brown DMA Controller RIS [RICC Port
Out Detector USART Mapper oot B
o|
LEUART Drivers PBn
DVDD Power Net
<—bypass 12C
Watchdo:
VREGVDD Timer - CRYPTO Port C pCn
VREGSW Drivers
CRC
VREGVSS [X
Clock Configuration Port D
vss Analog Peripherals ort PDn
Drivers
Internal
ULFRCO Reference
LFXTAL_P Port F X
B Drivers PFn
LFXTAL_N
(shared w/ GPIO)
HFXTAL_P
HFXTAL_N
Sensor
AUXHFRCO
Analog Comparator

Figure 3.1. Detailed EFM32PG1 Block Diagram
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3.2 Power

The EFM32PG1 has an Energy Management Unit (EMU) and efficient integrated regulators to generate internal supply voltages. Only a
single external supply voltage is required, from which all internal voltages are created. An optional integrated dc-dc buck regulator can
be utilized to further reduce the current consumption. The dc-dc regulator requires one external inductor and one external capacitor.

AVDD and VREGVDD need to be 1.85 V or higher for the MCU to operate across all conditions; however the rest of the system will
operate down to 1.62 V, including the digital supply and 1/O. This means that the device is fully compatible with 1.8 V components.
Running from a sufficiently high supply, the device can use the dc-dc to regulate voltage not only for itself, but also for other PCB com-
ponents, supplying up to a total of 200 mA.

3.2.1 Energy Management Unit (EMU)

The Energy Management Unit manages transitions of energy modes in the device. Each energy mode defines which peripherals and
features are available and the amount of current the device consumes. The EMU can also be used to turn off the power to unused RAM
blocks, and it contains control registers for the dc-dc regulator and the Voltage Monitor (VMON). The VMON is used to monitor multiple
supply voltages. It has multiple channels which can be programmed individually by the user to determine if a sensed supply has fallen
below a chosen threshold.

3.2.2 DC-DC Converter

The DC-DC buck converter covers a wide range of load currents and provides up to 90% efficiency in energy modes EMO, EM1, EM2
and EM3, and can supply up to 200 mA to the device and surrounding PCB components. Protection features include programmable
current limiting, short-circuit protection, and dead-time protection. The DC-DC converter may also enter bypass mode when the input
voltage is too low for efficient operation. In bypass mode, the DC-DC input supply is internally connected directly to its output through a
low resistance switch. Bypass mode also supports in-rush current limiting to prevent input supply voltage droops due to excessive out-
put current transients.

3.3 General Purpose Input/Output (GPIO)

EFM32PG1 has up to 32 General Purpose Input/Output pins. Each GPIO pin can be individually configured as either an output or input.
More advanced configurations including open-drain, open-source, and glitch-filtering can be configured for each individual GPIO pin.
The GPIO pins can be overridden by peripheral connections, like SPI communication. Each peripheral connection can be routed to sev-
eral GPIO pins on the device. The input value of a GPIO pin can be routed through the Peripheral Reflex System to other peripherals.
The GPIO subsystem supports asynchronous external pin interrupts.

3.4 Clocking

3.4.1 Clock Management Unit (CMU)

The Clock Management Unit controls oscillators and clocks in the EFM32PG1. Individual enabling and disabling of clocks to all periph-
eral modules is performed by the CMU. The CMU also controls enabling and configuration of the oscillators. A high degree of flexibility
allows software to optimize energy consumption in any specific application by minimizing power dissipation in unused peripherals and
oscillators.

3.4.2 Internal and External Oscillators

The EFM32PG1 supports two crystal oscillators and fully integrates four RC oscillators, listed below.

» A high frequency crystal oscillator (HFXO) with integrated load capacitors, tunable in small steps, provides a precise timing refer-
ence for the MCU. Crystal frequencies in the range from 38 to 40 MHz are supported. An external clock source such as a TCXO can
also be applied to the HFXO input for improved accuracy over temperature.

» A 32.768 kHz crystal oscillator (LFXO) provides an accurate timing reference for low energy modes.

» An integrated high frequency RC oscillator (HFRCO) is available for the MCU system, when crystal accuracy is not required. The
HFRCO employs fast startup at minimal energy consumption combined with a wide frequency range.

* An integrated auxilliary high frequency RC oscillator (AUXHFRCO) is available for timing the general-purpose ADC and the Serial
Wire debug port with a wide frequency range.

* An integrated low frequency 32.768 kHz RC oscillator (LFRCO) can be used as a timing reference in low energy modes, when crys-
tal accuracy is not required.

» An integrated ultra-low frequency 1 kHz RC oscillator (ULFRCO) is available to provide a timing reference at the lowest energy con-
sumption in low energy modes.
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3.5 Counters/Timers and PWM

3.5.1 Timer/Counter (TIMER)

TIMER peripherals keep track of timing, count events, generate PWM outputs and trigger timed actions in other peripherals through the
PRS system. The core of each TIMER is a 16-bit counter with up to 4 compare/capture channels. Each channel is configurable in one
of three modes. In capture mode, the counter state is stored in a buffer at a selected input event. In compare mode, the channel output
reflects the comparison of the counter to a programmed threshold value. In PWM mode, the TIMER supports generation of pulse-width
modulation (PWM) outputs of arbitrary waveforms defined by the sequence of values written to the compare registers, with optional
dead-time insertion available in timer unit TIMER_O only.

3.5.2 Real Time Counter and Calendar (RTCC)

The Real Time Counter and Calendar (RTCC) is a 32-bit counter providing timekeeping in all energy modes. The RTCC includes a
Binary Coded Decimal (BCD) calendar mode for easy time and date keeping. The RTCC can be clocked by any of the on-board oscilla-
tors with the exception of the AUXHFRCO, and it is capable of providing system wake-up at user defined instances. The RTCC in-
cludes 128 bytes of general purpose data retention, allowing easy and convenient data storage in all energy modes.

3.5.3 Low Energy Timer (LETIMER)

The unique LETIMER is a 16-bit timer that is available in energy mode EM2 Deep Sleep in addition to EM1 Sleep and EMO Active. This
allows it to be used for timing and output generation when most of the device is powered down, allowing simple tasks to be performed
while the power consumption of the system is kept at an absolute minimum. The LETIMER can be used to output a variety of wave-
forms with minimal software intervention. The LETIMER is connected to the Real Time Counter and Calendar (RTCC), and can be con-
figured to start counting on compare matches from the RTCC.

3.5.4 Ultra Low Power Wake-up Timer (CRYOTIMER)

The CRYOTIMER is a 32-bit counter that is capable of running in all energy modes. It can be clocked by either the 32.768 kHz crystal
oscillator (LFXO), the 32.768 kHz RC oscillator (LFRCO), or the 1 kHz RC oscillator (ULFRCO). It can provide periodic Wakeup events
and PRS signals which can be used to wake up peripherals from any energy mode. The CRYOTIMER provides a wide range of inter-
rupt periods, facilitating flexible ultra-low energy operation.

3.5.5 Pulse Counter (PCNT)

The Pulse Counter (PCNT) peripheral can be used for counting pulses on a single input or to decode quadrature encoded inputs. The
clock for PCNT is selectable from either an external source on pin PCTNn_SOIN or from an internal timing reference, selectable from
among any of the internal oscillators, except the AUXHFRCO. The module may operate in energy mode EMO Active, EM1 Sleep, EM2
Deep Sleep, and EM3 Stop.

3.5.6 Watchdog Timer (WDOG)

The watchdog timer can act both as an independent watchdog or as a watchdog synchronous with the CPU clock. It has windowed
monitoring capabilities, and can generate a reset or different interrupts depending on the failure mode of the system. The watchdog can
also monitor autonomous systems driven by PRS.

3.6 Communications and Other Digital Peripherals

3.6.1 Universal Synchronous/Asynchronous Receiver/Transmitter (USART)

The Universal Synchronous/Asynchronous Receiver/Transmitter is a flexible serial I/O module. It supports full duplex asynchronous
UART communication with hardware flow control as well as RS-485, SPI, MicroWire and 3-wire. It can also interface with devices sup-
porting:

* 1SO7816 SmartCards

+ IrDA

* 128

3.6.2 Low Energy Universal Asynchronous Receiver/Transmitter (LEUART)

The unique LEUART™ provides two-way UART communication on a strict power budget. Only a 32.768 kHz clock is needed to allow
UART communication up to 9600 baud. The LEUART includes all necessary hardware to make asynchronous serial communication
possible with a minimum of software intervention and energy consumption.
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3.11 Memory Map

The EFM32PG1 memory map is shown in the figures below. RAM and flash sizes are for the largest memory configuration.

oxfffffffe
0xe0100000
Oxe00T 11T |/~
CM4 Peripherals ~
0xe0000000 ~
~
OxdffFFfff —
AN
0x47000000
OxA6ITTTTT 0xe0100000
Peripherals (bit set) CM4 ROM Table
0x46000000 AN 0xe00ff000
Ox45FfFFfff A 0xe0041000
TPIU
0x45000000 0xe0040000
OXA4TTTTTT N 0xe000f000
Peripherals (bit clear) AN System Control Space
0x44000000 0xe000e000
Ox43ffFfff
Peripherals (bit-band) \ PE 0xe0003000
0x42000000 AN / 0xe0002000
DWT
Ox41ffFFFff 0xe0001000
™
0x40100000 0xe0000000
0x400fffff
Peripherals
-
RAMH
0x22400000 (code space) 0x1003fc00
0x223Fffff
SRAM (bit-band) 0x10007c00
0x22000000 RAMO
Ox21FFFFff (code space)
0x10000000
926608660 0x0fe08400
RAMH 0x20007fff Chip config
0x0fe08000
(data space)
0x20007c00
0x0fe04800
RAMO 0x20007bff Lock bits
(data space) 0x20000000 0x0fe04000
OXLFTTTTTT User Data 0x0fe00800
0x0fe00000
0x00040000
Code
Flash (256 KB)
0x00000000 /L _ /L Lo _/ 0x00000000

Figure 3.2. EFM32PG1 Memory Map — Core Peripherals and Code Space
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4. Electrical Specifications

4.1 Electrical Characteristics

All electrical parameters in all tables are specified under the following conditions, unless stated otherwise:
» Typical values are based on Taug=25 °C and Vpp= 3.3 V, by production test and/or technology characterization.
* Minimum and maximum values represent the worst conditions across supply voltage, process variation, and operating temperature,
unless stated otherwise.

Refer to Table 4.2 General Operating Conditions on page 11 for more details about operational supply and temperature limits.

4.1.1 Absolute Maximum Ratings

Stresses above those listed below may cause permanent damage to the device. This is a stress rating only and functional operation of
the devices at those or any other conditions above those indicated in the operation listings of this specification is not implied. Exposure
to maximum rating conditions for extended periods may affect device reliability. For more information on the available quality and relia-
bility data, see the Quality and Reliability Monitor Report at http://www.silabs.com/support/quality/pages/default.aspx.

Table 4.1. Absolute Maximum Ratings

Parameter Test Condition
Storage temperature range | Tstg -50 — 150 °C
External main supply voltage | Vppmax 0 — 3.8 \%
External main supply voltage | VppramPMAX — — 1 V/us
ramp rate
Voltage on any 5V tolerant | Vpigpin -0.3 — Min of 5.25 \%
GPIO pin' and I0VDD

+2
Voltage on non-5V tolerant -0.3 — IOVDD+0.3 \Y
GPIO pins
Voltage on HFXO pins VHEXOPIN -0.3 — 1.4 \%
Total current into VDD power | lyppmax — — 200 mA
lines (source)
Total current into VSS lyssmax — — 200 mA
ground lines (sink)
Current per 1/O pin (sink) llomAX — — 50 mA
Current per 1/O pin (source) — — 50 mA
Current for all I/O pins (sink) | loaLLMAX — — 200 mA
Current for all I/0O pins — — 200 mA
(source)
Voltage difference between |AVpp — — 0.3 \%
AVDD and VREGVDD
Junction Temperature for -G | T -40 — 105 °C

grade devices

Junction Temperature for -I -40 — 125 °C
grade devices

Note:
1.When a GPIO pin is routed to the analog module through the APORT, the maximum voltage = IOVDD.

silabs.com | Smart. Connected. Energy-friendly. Rev.1.1 | 10
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4.1.4 DC-DC Converter

Test conditions: Lpcpc=4.7 pH (Murata LQH3NPN4R7MMOL), Cpcpc=1.0 uF (Murata GRM188R71A105KA61D), Vpcpc =3.3 V,
Vbepe 0=1.8 V, Ipcpc_Loap=50 mA, Heavy Drive configuration, Fpcpc Ln=7 MHz, unless otherwise indicated.

Table 4.4. DC-DC Converter

Parameter Symbol Test Condition Min Typ Max Unit

Input voltage range Vbebc | Bypass mode, Ipcpc_Loap = 50 1.85 — VVREGVDD_ \%
mA MAX

Low noise (LN) mode, 1.8 V out- 2.4 — VVREGVDD \%
put, Iococ_Loap = 100 mA, or MAX
Low power (LP) mode, 1.8 V out-
put, Ipcpc_Loap = 10 mA

Low noise (LN) mode, 1.8 V out- 2.6 — VVREGVDD_ \%
put, Ipcoc_Loap = 200 mA MAX

Output voltage programma- | Vpcpc o 1.8 — VVREGVDD \%
ble range

Regulation DC Accuracy ACCpc Low noise (LN) mode, 1.8 V target 1.7 — 1.9 \%
output

Regulation Window?2 WINReG Low power (LP) mode, 1.63 — 2.2 \%
LPCMPBIAS3 =0, 1.8 V target
output, Ipcpc_LoaD = 75 PA

Low power (LP) mode, 1.63 — 21 \%
LPCMPBIAS? = 3, 1.8 V target
output, IDCDC_LOAD <10 mA

Steady-state output ripple VR — 3 — mVpp

Output voltage under/over- | Voy CCM Mode (LNFORCECCM3 = — — 150 mV
shoot 1), Load changes between 0 mA
and 100 mA

DCM Mode (LNFORCECCMS = — — 150 mV
0), Load changes between 0 mA
and 10 mA

Overshoot during LP to LN — 200 — mV
CCM/DCM mode transitions com-
pared to DC level in LN mode

Undershoot during BYP/LP to LN — 50 — mV

CCM (LNFORCECCM? = 1) mode
transitions compared to DC level
in LN mode

Undershoot during BYP/LP to LN — 125 — mV

DCM (LNFORCECCM3 = 0) mode
transitions compared to DC level
in LN mode

DC line regulation VREG Input changes between — 0.1 — %
VvREGVDD_mAx @and 2.4 V

DC load regulation IREG Load changes between 0 mA and — 0.1 — %
100 mA in CCM mode

silabs.com | Smart. Connected. Energy-friendly. Rev.1.1 | 13
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Parameter Test Condition

Max load current ILoAD_MAX Low noise (LN) mode, Heavy — — 200 mA
Drive?, Tamp < 85 °C

Low noise (LN) mode, Heavy — — 100 mA
Drive?, Tamp > 85 °C
Low noise (LN) mode, Medium — — 100 mA
Drive*
Low noise (LN) mode, Light — — 50 mA
Drive?*
Low power (LP) mode, — — 75 A
LPCMPBIAS3 = 0
Low power (LP) mode, — — 10 mA
LPCMPBIASS = 3
DCDC nominal output ca- Cpbcpe 25% tolerance 1 1 1 uF
pacitor
DCDC nominal output induc- | Lpcpc 20% tolerance 4.7 4.7 4.7 puH
tor
Resistance in Bypass mode |Rgyp — 1.2 25 Q
Note:

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

silabs.com | Smart. Connected. Energy-friendly. Rev.1.1 | 14
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4.1.5.2 Current Consumption 3.3 V using DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = IOVDD = 3.3 V, DVDD = 1.8 V DC-DC output. Top = 25 °C.
Minimum and maximum values in this table represent the worst conditions across supply voltage and process variation at Top = 25 °C.
See Figure 5.2 EFM32PG1 Typical Application Circuit Using the DC-DC Converter on page 47.

Table 4.6. Current Consumption 3.3V with DC-DC

Parameter Symbol Test Condition Min Typ Max Unit
Current consumption in EMO | IacTivE 38.4 MHz crystal, CPU running — 86 — PA/MHz
Active mode with all periph- while loop from flash?
erals disabled, DCDC in Low
Noise DCM mode’. 38 MHz HFRCO, CPU running — 63 — WA/MHz
Prime from flash
38 MHz HFRCO, CPU running — 71 — WA/MHz
while loop from flash
38 MHz HFRCO, CPU running — 78 — WA/MHZz
CoreMark from flash
26 MHz HFRCO, CPU running — 76 — WA/MHZz
while loop from flash
Current consumption in EMO 38.4 MHz crystal, CPU running — 96 — WA/MHz
Active mode with all periph- while loop from flash?
erals disabled, DCDC in Low
Noise CCM mode3. 38 MHz HFRCO, CPU running — 75 — MA/MHZz
Prime from flash
38 MHz HFRCO, CPU running — 81 — WA/MHz
while loop from flash
38 MHz HFRCO, CPU running — 88 — WA/MHz
CoreMark from flash
26 MHz HFRCO, CPU running — 94 — WA/MHz
while loop from flash
Current consumption in EM1 | Igm1 38.4 MHz crystal2 — 47 — WA/MHZz
Sleep mode with all peripher-
als disabled, DCDC in Low 38 MHz HFRCO — 32 — HA/MHz
‘ 1
Noise DCM mode . 26 MHz HFRCO — 38 — UA/MHz
Current consumption in EM1 38.4 MHz crystal2 — 59 — WA/MHz
Sleep mode with all peripher-
als disabled, DCDC in Low 38 MHz HFRCO — 45 — HA/MHz
i 3
Noise CCM mode-*. 26 MHz HFRCO — 58 — UA/MHz
Current consumption in EM2 | Igpm2 Full RAM retention and RTCC — 25 — MA
Deep Sleep mode. DCDC in running from LFXO
Low P 4,
ow Power mode 4 kB RAM retention and RTCC — 22 — uA
running from LFRCO
Current consumption in EM3 | Igm3 Full RAM retention and CRYO- — 2.1 — MA
Stop mode TIMER running from ULFRCO
Current consumption in lEMa 128 byte RAM retention, RTCC — 0.86 — HA
EM4H Hibernate mode running from LFXO
128 byte RAM retention, CRYO- — 0.58 — MA

TIMER running from ULFRCO

128 byte RAM retention, no RTCC — 0.58 — pA

silabs.com | Smart. Connected. Energy-friendly. Rev.1.1 | 16
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4.1.14 Analog Comparator (ACMP)

Parameter

Table 4.20. ACMP

Test Condition

Input voltage range VACMPIN ACMPVDD = 0 — VacMPVDD \%
ACMPn_CTRL_PWRSEL 1

Supply Voltage VacMmpPvDD BIASPROG? < 0x10 or FULL- 1.85 — VVREGVDD_ \%
BIAS2=0 MAX
0x10 < BIASPROG?Z < 0x20 and 2.1 — VVREGVDD_ \Y
FULLBIASZ = 1 MAX

Active current not including | lacmp BIASPROG? = 1, FULLBIAS? = 0 — 50 — nA

voltage reference
BIASPROG? = 0x10, FULLBIAS2 — 306 — nA
=0
BIASPROG? = 0x20, FULLBIAS? — 74 95 pA
=1

Current consumption of inter- | IacMPREF VLP selected as input using 2.5V — 50 — nA

nal voltage reference Reference / 4 (0.625 V)
VLP selected as input using VDD — 20 — nA
VBDIV selected as input using — 4.1 — MA
1.25 V reference / 1
VADIV selected as input using — 2.4 — WA
VDD/1

Hysteresis (Vcm = 1.25V, VACMPHYST HYSTSEL3 = HYSTO -1.75 0 1.75 mV

BIASPROG2 = 0x10, FULL-

, 5

BIAS? = 1) HYSTSEL® = HYST1 10 18 26 mV
HYSTSEL3 = HYST2 21 32 46 mV
HYSTSEL3 = HYST3 27 44 63 mV
HYSTSEL3 = HYST4 32 55 80 mV
HYSTSEL3 = HYST5 38 65 100 mV
HYSTSEL3 = HYST6 43 77 121 mV
HYSTSELS = HYST7 47 86 148 mV
HYSTSELS = HYST8 -4 0 4 mV
HYSTSELS = HYST9 -27 -18 -10 mV
HYSTSELS = HYST10 -47 -32 -18 mV
HYSTSELS = HYST11 -64 -43 -27 mV
HYSTSELS = HYST12 -78 -54 -32 mV
HYSTSELS = HYST13 -93 -64 -37 mV
HYSTSELS = HYST14 -113 -74 -42 mvV
HYSTSEL3 = HYST15 -135 -85 -47 mV

silabs.com | Smart. Connected. Energy-friendly.
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Parameter Symbol Test Condition Min Typ Max Unit
Comparator delay* tAcMPDELAY BIASPROG? = 1, FULLBIASZ = 0 — 30 — s
BIASPROG? = 0x10, FULLBIAS2 — 3.7 — us
=0
BIASPROG? = 0x20, FULLBIAS2 — 35 — ns
=1
Offset voltage VACMPOFFSET | BIASPROGZ =0x10, FULLBIAS? -35 — 35 mV
=1
Reference Voltage V ACMPREE Internal 1.25 V reference 1 1.25 1.47
Internal 2.5 V reference 2 2.5 2.8
Capacitive Sense Internal Rcsres CSRESSEL® =0 — inf — kQ
Resistance
CSRESSEL® =1 — 15 — kQ
CSRESSEL5=2 — 27 — kQ
CSRESSEL5=3 — 39 — kQ
CSRESSELS=4 — 51 — kQ
CSRESSELS=5 — 102 — kQ
CSRESSELS=6 — 164 — kQ
CSRESSELS=7 — 239 — kQ
Note:
1. ACMPVDD is a supply chosen by the setting in ACMPn_CTRL_PWRSEL and may be IOVDD, AVDD or DVDD
2.In ACMPn_CTRL register
3.In ACMPn_HYSTERESIS register
4.+100 mV differential drive
5.In ACMPn_INPUTSEL register

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference as given as:

IacmptoTAL = lacmP *+ IaAcMPREF

IacmPREF is zero if an external voltage reference is used.
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Frequency vs. Temperature
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Figure 4.15. HFRCO and AUXHFRCO Typical Performance at 4 MHz
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QFN48 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #23
TIMO_CC1 #22 US0_TX #23 USO_RX
TIMO_CC2 #21
TIMO_CDTIO #20 #22 USO_CLK #21
TIMO GDTI #19 US0_CS #20 USO_CTS CMU_CLK1 #5
TIMO GDTI2 #18 #19 USO_RTS #18 PRS_CH3 #14
BUSCY TIMT CCO #23 US1_TX #23 US1_RX | PRS_CH4 #6 PRS_CH5
24 PD15 TIM1 GO1 f2o #22 US1_CLK #21 #5 PRS_CHS6 #17
BUSDX TIM1 02 o1 US1_CS #20 US1_CTS ACMPO_O #23
TIMT O3 #20 LE. #19 US1_RTS #18 ACMP1_O #23
- LEUO_TX #23 LEUO_RX DBG_SWO #2
TIMO_OUTO #23 LE-
#22 12C0_SDA #23
TIMO_OUT1 #22 50 SOL #2
PCNTO_SOIN #23 -
PCNTO_S1IN #22
TIMO_CCO #0
TIMo_CC1 #31 US0_TX #0 USO_RX
TIMO_CC2 #30
#31 USO_CLK #30
TIMO_CDTIO #29
TIMO DT #28 US0_CS #29 US0O_CTS
ADCO EXTN TIMO_CDT12 27 #28 USO_RTS #27 CMU_CLK1 #0
- TIV CCO #0 US1_TX #0 US1_RX | PRS_CH6 #0 PRS_CH7
25 PAO BUSCX TIM1 o1 #31 #31 US1_CLK #30 #10 PRS_CHB8 #9
TIM1 G2 #30 US1_CS #29 US1_CTS | PRS_CH9 #8 ACMP0O_O
BUSDY = #28 US1_RTS #27 #0 ACMP1_O #0
TIM1_CC3 #29 LE-
LEUO_TX #0 LEUO_RX
TIMO_OUTO #0 LE-
#3112C0_SDA #0
TIMO_OUT1 #31 1200 SOl #31
PCNTO_SOIN #0 -
PCNTO_S1IN #31
TIMO_CCO #1
TIMO_CC1 #0 USO_TX #1 USO_RX #0
TIMO_CC2 #31
- USO_CLK #31 USO_CS
TIMO_CDTIO #30
TIMO_CDTI1 #29 #30 USO_CTS #29
ADCO EXTP TIMO CDTI2 #28 USO_RTS #28 US1_TX CMU_CLKO #0
- IV CCO #1 #1 US1_RX #0 PRS_CH6 #1 PRS_CH7
26 PA1 BUSCY TIM1 GG #0 US1_CLK #31 US1_CS #0 PRS_CH8 #10
TIM1 CC2 #31 #30 US1_CTS#29 | PRS_CH9 #9 ACMPO_O
BUSDX = US1_RTS #28 LEUO_TX #1 ACMP1_O #1
TIM1_CC3 #30 LE-
#1 LEUO_RX #0
TIMO_OUTO#1 LE- | 1504 gpa#1 12c0_SCL
TIMO_OUT1 #0 I S
PCNTO_SOIN #1
PCNTO_S1IN #0
TIMO_CCO #2
TIMO_CC1 #1 USO_TX #2 USO_RX #1
TIMO_CC2 #0
USO_CLK #0 US0_CS
TIMO_CDTIO #31
TIMO_CDTI1 #30 #31 USO_CTS #30
TIMO GDTI2 #2 USO_RTS #29 US1_TX | PRS_CH6 #2 PRS_CH7
BUSCX IV CCO #i2 #2 US1_RX #1 #1 PRS_CHS #0
27 PA2 TIMT GO #1 US1_CLK #0 US1_CS PRS_CH9 #10
BUSDY IV G020 #31 US1_CTS #30 ACMPO_O #2
= US1_RTS #29 LEUO_TX ACMP1_O #2
TIM1_CC3 #31 LE-
TIMO_OUTO #2 LE- #2 LEUO_RX #1
TING. OUT1 #1 12C0_SDA 212 12C0_SCL
PCNTO_SOIN #2
PCNTO_S1IN #1
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QFN48 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #3
TIMo_CC1 #2 USO_TX #3 USO_RX #2
TIMO_CC2 #1
USO_CLK #1 USO_CS
TIMO_CDTIO #0
TIMO_CDTI1 #31 #0 USO_CTS #31
e Coma iot | USO_RTS #30 UST_TX | PRS_CHG #3 PRS_CH7
BUSCY TIM1 CCO #3 #3 US1_RX #2 #2 PRS_CHS8 #1
28 PA3 Ta-ceons US1_CLK# US1_CS | PRS_CH9 #0 ACMP0_O
BUSDX T-cer v #0 US1_CTS #31 #3 ACMP1_0 #3
- US1 RTS#30 LEUO TX|  GPIO_EMAWUS
TIM1_CC3 #0 LE- - -
TIMO_OUTO #3 LE- #3 LEUO_RX #2
o OUTr#s | 12C0_SDA zg 12C0_SCL
PCNTO_SOIN #3
PCNTO_S1IN #2
TIMO_CCO #4
TIMo_CC1 #3 USO_TX #4 USO_RX #3
TIMO_CC2 #2
_ USO_CLK #2 USO_CS
TIMO_CDTIO #1
= #1 US0_CTS #0
TIMO_CDTI1 #0 US0_RTS #31 US1_TX
TIMO_CDTI2 #31 ST o1 TX | PRS_CHe #4 PRS_CH?
BUSCX TIM1_CCO #4 - #3 PRS_CHS8 #2
29 PA4 US1_CLK #2 US1_CS
TIM1_CC1 #3 PRS_CHO #1 ACMPO_O
BUSDY - #1 US1_CTS #0
TIM1_CC2 #2 #4 ACMP1_O #4
- US1_RTS #31 LEUO_TX -
TIM1_CC3 #1 LE-
- #4 LEUO_RX #3
TIMO_OUTO #4 LE- | 150 spa #4 12c0_SCL
TIMO_OUT1 #3 -SDA T 120
PCNTO_SOIN #4
PCNTO_S1IN #3
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 o f0 St | PRS_CH #5 PRS_CHY
BUSCY TIM1_CCO #5 - #4 PRS_CHS8 #3
30 PA5 - US1_CLK #3 US1_CS
TIM1_CC1 #4 PRS_CHO #2 ACMPO_O
BUSDX - #2 US1_CTS #1 —
TIM1_CC2 #3 #5 ACMP1_O #5
- US1_RTS #0 LEUO_TX
TIM1_CC3 #2 LE-
- #5 LEUO_RX #4
TIMO_OUTO#S LE- | 156" gpa #5 12c0_SCL
TIMO_OUT1 #4 -SDA TS 1260
PCNTO_SOIN #5
PCNTO_S1IN #4
TIMO_CCO #6
TIMO_CC1 #5 USO_TX #6 USO_RX #5
TIMO_CC2 #4
_ USO_CLK #4 USO_CS
TIMO_CDTIO #3
= #3 USO_CTS #2
TIMO_CDTI1 #2 USO_RTS #1 US1_TX
TIMO_CDTI2 #1 eSS TX | PRS_CH #6 PRS_CH?
BUSCY TIM1_CCO #6 - #5 PRS_CHS #4
31 PB11 - US1_CLK #4 US1_CS
TIM1_CC1 #5 PRS_CH9 #3 ACMP0_O
BUSDX - #3 US1_CTS #2
TIM1_CC2 #4 #6 ACMP1_O #6
- US1_RTS #1 LEUO_TX -
TIM1_CC3 #3 LE-
TIMO_OUTO #6 LE- #6 LEUO_RX #5
T OUT1 45| 12C0_SDA zg 12C0_SCL
PCNTO_SOIN #6
PCNTO_S1IN #5
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6.2.1 EFM32PG1 QFN32 without DC-DC GPIO Overview

The GPIO pins are organized as 16-bit ports indicated by letters (A, B, C...), and the individual pins on each port are indicated by a
number from 15 down to 0.

Table 6.4. QFN32 without DC-DC GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - - - - - - - - - - | PAT | PAD

PB13 | PB12 | PB11
Port B PB15 | PB14 Bv) | 5v) | (5Y) - - - - - - - - - - -

PC11|PC10| PC9 | PC8 | PC7

Port C S e e e N N R e R AR R Y, R s e A e A
portp | P15/ PD14|PD13|PD12 PD11 PD1O| PDO | | | _ | |
(BY) | () | (Bv) | (5Y) | (5V) | (V) | (5V)
Port F ) ) ) ) ) ) ) ) ) ) | PF4 | PF3 | PF2 | PF1 | PFO
BV) | BY) | (BV) | (BY) | (BY)
Note:

1. GPIO with 5V tolerance are indicated by (5V).

2.The pins PB13, PB12, PB11, PD15, PD14, and PD13 will not be 5V tolerant on all future devices. In order to preserve upgrade
options with full hardware compatibility, do not use these pins with 5V domains.
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QFN32 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #7
TIMO_CC1 #6 USO_TX #7 USO_RX #6
TIMO_CC2 #5
USO_CLK #5 US0_CS
TIMO_CDTIO #4
#4 USO_CTS #3
TIMO_CDTI1 #3 US0_RTS #2 US1_TX
TIMO_CDTI2 #2 7 UST RX #6 PRS_CH6 #7 PRS_CH7
BUSCX TIM1_CCO #7 — #6 PRS_CH8 #5
20 PB12 US1_CLK #5 US1_CS
TIM1_CC1 #6 PRS_CH9 #4 ACMP0O_O
BUSDY #4 US1_CTS #3
TIM1_CC2 #5 = #7 ACMP1_O #7
US1_RTS #2 LEUO_TX
TIM1_CC3 #4 LE-
TIMO_OUTO #7 LE- #7 LEUQ_RX #6
TIMO. OUT1 #6 12C0_SDA zg 12C0_SCL
PCNTO_SOIN #7
PCNTO_S1IN #6
TIMO_CCO #8
TIMo_CC1 #7 USO_TX #8 US0_RX #7
TIMO_CC2 #6
USO_CLK #6 USO_CS
TIMO_CDTIO #5 45 USO TS #2
TIMO_CDTH #4 — PRS_CH6 #8 PRS_CH7
USO_RTS #3 US1_TX
TIMO_CDTI2 #3 #7 PRS_CHS8 #6
BUSCY #8 US1_RX #7
TIM1_CCO #8 PRS_CH9 #5 ACMP0O_O
21 PB13 US1_CLK #6 US1_CS
TIM1_CC1 #7 #8 ACMP1_O #8
BUSDX #5 US1_CTS #4
TIM1_CC2 #6 UST RTS 73 LEUO TX DBG_SWO #1
TIM1_CC3 #5 LE- - - GPIO_EM4WU9
#8 LEUO_RX #7
TIMO_OUTO #8 LE- | 151" gpA #8 12C0_SCL
TIMO_OUTA #7 e
PCNTO_SOIN #8
PCNTO_S1IN #7
22 AVDD_0 Analog power supply 0.
TIMO_CCO #9
TIMO_CC1 #8 USO_TX #9 USO_RX #8
TIMO_CC2 #7
- USO_CLK #7 USO_CS
TIMO_CDTIO #6
TIMO_CDTI1 #5 #6 USO_CTS #5
LEXTAL N TIMO CDTI2 #4 USO_RTS #4 US1_TX CMU_CLK1 #1
- TIMT CCO 46 #9 US1_RX #8 PRS_CH6 #9 PRS_CH7
23 PB14 BUSCX TG 48 US1_CLK #7 US1_CS #8 PRS_CH8 #7
T oD 47 #6 US1_CTS #5 PRS_CH9 #6 ACMP0O_O
BUSDY = US1_RTS #4 LEUO_TX #9 ACMP1_O #9
TIM1_CC3 #6 LE-
#9 LEUO_RX #8
TIMo_OUTO #9 LE- 1 ,c0_spa #9 12c0_scL
TIMO_OUT1 #8 o e -
PCNTO_SOIN #9
PCNTO_S1IN #8
TIMO_CCO #10
TIMO_CC1#9 USO_TX #10 USO_RX
TIMO_CC2 #8
#9 USO_CLK #8
TIMo_CDTIO #7 USO_CS #7 US0_CTS
TIMO_CDTI1 #6 45 LSO RTS 75 CMU_CLKO #1
LFXTAL_P TIMO_CDTI2 #5 US1 TX#10 US1 RX PRS_CH6 #10
TIM1_CCO #10 = = PRS_CH7 #9 PRS_CHS8
24 PB15 BUSCY #9 US1_CLK #8
TIM1_CC1 #9 #8 PRS_CHO #7
US1_CS #7 US1_CTS
BUSDX TIM1_CC2 #8 45 US1 RTS 75 ACMPO_O #10
TIM1_CC3 #7 LE- - ACMP1_O #10
LEUO_TX #10 LEUO_RX
TIMO_OUTO #10 LE-
#9 12C0_SDA #10
TIMO_OUT1 #9 15C0 SCL. 19
PCNTO_SOIN #10 -
PCNTO_S1IN #9
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Alternate LOCATION

Functionality 12 - 15 16 -19 20 - 23 24 - 27 28 - 31 Description

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 |I2CO 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: PAO
0:PA0  |4:PA4 |8:PB13 |12:PC7 |16:PC11 |20: PD12 |24: PFO |28: PF4
120 SDA 1:PA1  |5:PA5 |9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29:PF5 |I2C0 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:PAO  |4:PA4 |8:PBI3 |12PC7 |16:PC11 |20:PD12 |24:PFO |28:PF4 || oo
1:PA1  |5:PA5 |9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29: PF5
LETIMO_OUTO |5 pp>  |6:PB11 | 10: PB15 |14:PC9 | 18: PD10 |22: PD14 | 26: PF2 | 30: PF6 'C'E;:m'owtp”t
3:PA3  |7:PB12 |11:PC6 |15:PC10 |19: PD11 |23:PD15 |27: PF3 |31:PF7 :
0:PA1  |4:PAS |8:PB14 |12:PC8 |16:PD9 |20:PD13 |24:PF1 |28:PF5 || | 0o o
1:PA2  |5:PB11 |9:PB15 |13:PC9 |17:PD10 |21:PD14 |25:PF2 |29: PF6
LETIMO_OUT1 15, pA3  |6:PB12 |10:PC6 |14: PC10 |18: PD11 |22: PD15 | 26: PF3 | 30: PF7 tgrm’g’f”tp”t
3:PA4 |7:PB13 |11:PC7 |15:PC11 |19:PD12 |23:PFO |27:PF4 |31:PAO :
0: PA1 4: PA5 8: PB14 12: PC8 |[16: PD9 |20: PD13 | 24: PF1 28: PF5
LEUO RX 1:PA2 |5:PB11 |9:PB15 |13:PC9 |17:PD10 |21:PD14 |25:PF2 |29:PF6 |LEUARTO Receive
- 2:PA3  |6:PB12 |10: PC6 |14:PC10 |18:PD11 |22: PD15 |26: PF3 |30: PF7 |input.
3:PA4 |7:PB13 |11:PC7 |15:PC11 |19:PD12 |23: PFO |27:PF4 |31:PAO
0: PAO  |4:PA4 | 8:PB13 |12:PC7 |16:PC11 |20: PD12 |24: PFO |28: PF4 tEtUﬁtRX?SZr:;:é"”
LEUO TX 1:PA1  |5:PA5 |Q:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29:PF5 o fecéive e
— 2:PA2 |6:PB11 | 10:PB15 14:PC9 |18:PD10 |22:PD14 |26:PF2 |30:PF6 | o> (" Iexcgmmu-
3:PA3  |7:PB12 |11:PC6 |15:PC10 |19: PD11 |23:PD15 |27: PF3 |31: PF7 nicatior‘]’
Low Frequency
0: PB14 Crystal (typically

32.768 kHz) nega-
LFXTAL_N tive pin. Also used
as an optional ex-
ternal clock input

pin.
0: PB15 Low Frequency
Crystal (typically
LFXTAL_P 32.768 kHz) posi-
tive pin.
0: PAQ 4: PA4 8:PB13 [12:PC7 |16:PC11 |20: PD12 |24: PFO |28: PF4 Pulse Counter
PCNTO SOIN 1: PA1 5: PA5 9:PB14 |13:PC8 |17:PD9 |21:PD13 |25: PF1 |29: PF5 PCNTO input num-
- 2: PA2 6: PB11 |10: PB15 [14:PC9 |18: PD10 |22: PD14 |26: PF2 |30: PF6 ber 0 P
3: PA3 7:PB12 |11:PC6 |[15:PC10 |19: PD11 |23: PD15 |27: PF3 |31: PF7 '
0: PA1 4: PA5 8:PB14 |12:PC8 |16:PD9 |20: PD13 |24: PF1 |28: PF5 Pulse Counter
PCNTO S1IN 1: PA2 5:PB11 |9:PB15 [13:PC9 |17: PD10 |21:PD14 |25:PF2 |29: PF6 PCNTO inout num-
- 2: PA3 6: PB12 |10: PC6 |[14:PC10 |18: PD11 |22: PD15 |26: PF3 |30: PF7 ber 1 P
3: PA4 7:PB13  |11:PC7 |[15:PC11 |19: PD12 |23: PFO |27: PF4 |31: PAO '
0: PFO 4: PF4 8: PC6 12: PC10 Peripheral Reflex
1: PF1 5: PF5 9: PC7 13: PC11
PRS_CHO 2:PF2  |6:PF6  |10:PC8 sglsgem PRS, chan-
3: PF3 7: PF7 11: PC9 ’
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Table 6.10. ADCO Bus and Pin Mapping

6dd 6dd
oLad oLad
lidad ldad
¢ldd cidd
€lad €lad
90d 90d ¥idd vidd
1,0d 1,0d Siad Siad
80d 80d ovd ovd
60d 60d Ivd Ivd
0L0d 01L0d cvd cvd
110d 110d €vd €vd
vvd vvd
Svd Gvd
04d 04d
ldd ldd
¢4dd ¢dd
€4d €4d
vdd vdd
G4d Gdd
94d 94d
/4d ld4d
llad l1dd
clad clad
€ldad €ldad
vidd viad
Sslad Siad
Xvsng AVSNg Xdasnd Agsngd Xosnd AOSNnd Xasnd Adsnd
0 X11H0dY | ALLHOdY | X2LdOdV | ACLHOdY | XELHOdY | AELHOdY | XV1HOdV | AvLHOdY

IDACO Bus and Pin Mapping

Table 6.11.

6dd
oLad
l1dad
¢ldd
€iLdd
¥idd
Siad
ovd
Ivd
cvd
€vd
vvd
Svd
llad
clad
€ldad
vidd
Slad
Xosnd AOSNnd
X1140dV | AL1dOdY
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=
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Table 7.1. 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 4.60 4.70 4.80
E2 4.60 4.70 4.80
e 0.50 BSC
L 0.30 0.40 0.50
K 0.20 — —
R 0.09 — 0.14
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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8. QFN32 Package Specifications

8.1 QFN32 Package Dimensions
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Figure 8.1. QFN32 Package Drawing
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