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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.
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EFNVI'32 ...the world's most energy friendly microcontrollers

1 Ordering Information

Table 1.1 (p. 2) shows the available EFM32HG110 devices.

Table 1.1. Ordering Information

Ordering Code Flash (kB) RAM (kB) Supply Temperature @ Package

Voltage (°C)
v)

EFM32HG110F32G-B-QFN24 32 4 25 1.98-38 |-40-85 QFN24

EFM32HG110F64G-B-QFN24 64 8 25 1.98-3.8 |-40-85 QFN24

Adding the suffix 'R' to the part number (e.g. EFM32HG110F32G-B-QFN24R) denotes tape and reel.

Visit www.silabs.com for information on global distributors and representatives.
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Figure 3.3. EMO0 Current consumption while executing prime number calculation code from flash

with HFRCO running at 14 MHz
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Figure 3.4. EMO0 Current consumption while executing prime number calculation code from flash

with HFRCO running at 11 MHz
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Figure 3.5. EMO Current consumption while executing prime number calculation code from flash
with HFRCO running at 6.6 MHz
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3.4.2 EM1 Current Consumption

Figure 3.6. EM1 Current consumption with all peripheral clocks disabled and HFRCO running
at 24 MHz
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Figure 3.9. EM1 Current consumption with all peripheral clocks disabled and HFRCO running

at 11 MHz
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Figure 3.10. EM1 Current consumption with all peripheral clocks disabled and HFRCO running

at 6.6 MHz
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3.4.5 EM4 Current Consumption

Figure 3.13. EMA4 current consumption.

— I-45"C I— Vdd=]:.98V
— 0°C — Vdd=3.0V
—— 25°C —— Vdd=3.8V
0.20H — &oec . 0.20 .
— 95°C
0.15| . 0.15}|
< <
2 2
g g
< 010} . = 010} .

0.05} // . 0.05}

0.00 F—— ———— 0.00 I I I I

2.0 2.5 3.0 3.5 4.0 -40 -20 0 20 40 60 80
vdd (V) Temperature (°C)

3.5 Transition between Energy Modes

The transition times are measured from the trigger to the first clock edge in the CPU.

Table 3.4. Energy Modes Transitions

tem1o Transition time from EM1 to EMO 0 HF-
CORE-
CLK
cycles
tem20 Transition time from EM2 to EMO 2 us
tem3o Transition time from EM3 to EMO 2 us
tema0 Transition time from EM4 to EMO 163 us

3.6 Power Management

The EFM32HG requires the AVDD_x, VDD_DREG and IOVDD_x pins to be connected together (with
optional filter) at the PCB level. For practical schematic recommendations, please see the application
note, "AN0002 EFM32 Hardware Design Considerations".
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Table 3.5. Power Management

Parameter Condition
BOD threshold on EMO 1.74 1.96 | V
VBODextthr- falling external sup-
ply voltage EM2 1.71 1.86 198 |V
VBOoDextthr+ BOD threshold on 1.85 \%
rising external sup-
ply voltage
tRESET Delay from reset Applies to Power-on Reset, 163 us
is released until Brown-out Reset and pin reset.
program execution
starts
CbEcoupLE Voltage regulator X5R capacitor recommended. 1 uF
decoupling capaci- | Apply between DECOUPLE pin
tor. and GROUND
3.7 Flash

Table 3.6. Flash

Parameter Condition
ECrLaAsH Flash erase cycles 20000 cycles
before failure
Tams<150°C 10000 h
RETEAsH Flash data retention | Tayg<85°C 10 years
Tame<70°C 20 years
tw_PrOG Word (32-bit) pro- 20 us
gramming time
tp ERASE Page erase time 20 20.4 20.8 | ms
to_ERASE Device erase time 40 40.8 41.6 | ms
lERASE Erase current 7' | mA
IWRITE Write current 7' | mA
VELASH Supply voltage dur- 1.98 38|V
ing flash erase and
write

"Measured at 25°C

3.8 General Purpose Input Output

Table 3.7. GPIO

Symbol Parameter Condition
VioiL Input low voltage 0.30Vpp | V
VioH Input high voltage 0.70Vpp \%
Sourcing 0.1 mA, Vpp=1.98 V, 0.80Vpp \%
Output high volt- GPIO_Px_CTRL DRIVEMODE
age (Production test | = LOWEST
ViooH condition = 3.0V, )
DRIVEMODE = Sourcmg 0.1 mA, Vpp=3.0V, 0.90Vpp \%
STANDARD) GPIO_Px_CTRL DRIVEMODE
= LOWEST

2015-12-04 - EFM32HG110FXX - d0292_Rev1.00
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Figure 3.16. Typical Low-Level Output Current, 3V Supply Voltage
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Figure 3.18. Typical Low-Level Output Current, 3.8V Supply Voltage
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3.9 Oscillators

3.9.1 LFXO

Table 3.8. LFXO

fLExo Supported nominal 32.768 kHz
crystal frequency
ESR|Fxo Supported crystal 30 120 | kOhm
equivalent series re-
sistance (ESR)
CLrxoL Supported crystal 5 25 | pF
external load range
ILExo Current consump- ESR=30 kOhm, C, =10 pF, 190 nA
tion for core and LFXOBOOST in CMU_CTRL is
buffer after startup. |1
tLFxo Start- up time. ESR=30 kOhm, C_ =10 pF, 1100 ms
40% - 60% duty cycle has
been reached, LFXOBOOST in
CMU_CTRL is 1

For safe startup of a given crystal, the Configurator tool in Simplicity Studio contains a tool to help
users configure both load capacitance and software settings for using the LFXO. For details regarding
the crystal configuration, the reader is referred to application note "AN0016 EFM32 Oscillator Design
Consideration”.

3.9.2 HFXO

Table 3.9. HFXO

fiExo Supported frequen- 4 25 | MHz
¢y, any mode
Supported crystal Crystal frequency 25 MHz 30 100 | Ohm
ESRyrxo equivalent series re-
sistance (ESR) Crystal frequency 4 MHz 400 1500 | Ohm
ImHEXO The transconduc- HFXOBOOST in CMU_CTRL 20 mS
tance of the HFXO | equals Ob11
input transistor at
crystal startup
CHExoL Supported crystal 5 25 | pF
external load range
4 MHz: ESR=400 Ohm, 85 MA
C.=20 pF, HFXOBOOST in
Current consump- | CMU_CTRL equals 0b11
IHFxO tion for HFXO after
startup 25 MHz: ESR=30 Ohm, 165 MA
C.=10 pF, HFXOBOOST in
CMU_CTRL equals 0b11
tHExo Startup time 25 MHz: ESR=30 Ohm, 785 us
C.=10 pF, HFXOBOOST in
CMU_CTRL equals 0b11
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1 MSamples/s, 12 bit, differen- 60 dB
tial, internal 1.25V reference
1 MSamples/s, 12 bit, differen- 64 dB
tial, internal 2.5V reference
1 MSamples/s, 12 bit, differen- 54 dB
tial, 5V reference
1 MSamples/s, 12 bit, differen- 66 dB
tial, Vpp reference
1 MSamples/s, 12 bit, differen- 68 dB
tial, 2xVpp reference
200 kSamples/s, 12 bit, sin- 61 dB
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 bit, single 65 dB
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single 66 dB
ended, Vpp reference
200 kSamples/s, 12 bit, differ- 63 dB
ential, internal 1.25V reference
200 kSamples/s, 12 bit, differ- 66 dB
ential, internal 2.5V reference
200 kSamples/s, 12 bit, differ- 66 dB
ential, 5V reference
200 kSamples/s, 12 bit, differ- 62 66 dB
ential, Vpp reference
200 kSamples/s, 12 bit, differ- 69 dB
ential, 2xVpp reference
1 MSamples/s, 12 bit, single 64 dBc
ended, internal 1.25V refer-
ence
1 MSamples/s, 12 bit, single 76 dBc
ended, internal 2.5V reference
1 MSamples/s, 12 bit, single 73 dBc
ended, Vpp reference
1 MSamples/s, 12 bit, differen- 66 dBc
tial, internal 1.25V reference
1 MSamples/s, 12 bit, differen- 77 dBc

Spurious-Free Dy- | tial, internal 2.5V reference

SFDRapc namic Range (SF- —

DR) 1 MSamples/s, 12 bit, differen- 76 dBc
tial, Vpp reference
1 MSamples/s, 12 bit, differen- 75 dBc
tial, 2xVpp reference
1 MSamples/s, 12 bit, differen- 69 dBc
tial, 5V reference
200 kSamples/s, 12 bit, sin- 75 dBc
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 bit, single 75 dBc

ended, internal 2.5V reference
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3.10.1 Typical performance

Figure 3.28. ADC Frequency Spectrum, Vdd = 3V, Temp = 25°C
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Figure 3.35. IDAC Sink Current as a function of voltage from IDAC_OUT
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Figure 3.36. IDAC linearity
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QFN24 Pin#
and Name

Pin Alternate Functionality / Description

3+ Pin Name Communication
c
=
2 I0VDD_0 Digital 10 power supply 0.
USO_TX #5/6
TIMO_CC1 #4 US1_TX #0
3 PCO ACMPO_CHO PCNTO_SOIN #2 US1 CS #5 PRS_CH2 #0
12C0_SDA #4
USO_RX #5/6
TIMO_CC2 #4 US1 TX #5
4 PC1 ACMPO_CH1 PCNTO__STIN #2 US1 RX #0 PRS_CH3 #0
12C0_SCL #4
USO_TX #4
5 PB7 LFXTAL_P TIM1_CCO #3 US1_CLK #0
USO_RX #4
6 PB8 LFXTAL_N TIM1_CC1 #3 US1_CS #0
Reset input, active low.
7 RESETn To apply an external reset source to this pin, it is required to only drive this pin low during reset, and let the internal pull-up
ensure that reset is released.
TIM1_CC2 #3 CMU_CLK1 #3
8 PB11 IDACO_OUT PCNTO_SAIN #4 US1_CLK #4 ACMPO_O #3
9 AVDD_2 Analog power supply 2.
USO_CLK #4/5
10 PB13 HFXTAL_P LEUO_TX #1
USO0_CS #4/5
11 PB14 HFXTAL_N LEUQ_RX #1
12 AVDD_0 Analog power supply 0.
TIM1_CCO #4 US1_RX #2/3
13 PD6 ADCO_CH6 PCNTO, SOIN #3 12C0_SDA #1 ACMPO_O #2
TIM1_CC1 #4 US1_TX #2/3
14 PD7 ADCO_CH7 PCNTO, STIN #3 1260 SCL #1 CMU_CLKO #2
15 VDD_DREG Power supply for on-chip voltage regulator.
16 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLe is required at this pin.
TIMO_CDTI1 #1/6 USO_CS #3
17 PC14 TIM1_CC1 #0 US1_CS #3/4 PRS_CHO #2
PCNTO_S1IN #0 LEUO_TX #5
USO_CLK #3
18 PC15 T'#’:‘,\’lﬂcggg zg’ 6 US1_CLK #3 PRS_CH1 #2
- LEUO_RX #5
US1_CLK #2
19 PFO TIMO_CCO #5 LEUO_TX #3 DBS SNCLK#0
12C0_SDA #5 -
US1_CS #2 DBG_SWDIO #0
20 PF1 TIMO_CC1 #5 LEUO_RX #3 GPIO_EM4WU3
12C0_SCL #5 BOOT_RX
TIMO_CC2 #5/6 UST_TX #4 CMU_CLKO #3
21 PF2 TIM2_CCO #3 LEUO_TX #4 PRS_CHO #3
- - GPIO_EM4WU4
22 |I0VDD_5 Digital 10 power supply 5.
USO_RX #3
TIM1_CC2 #1 = CMU_CLK1 #2
23 PE12 ADCO_CHO — USO_CLK #0/6 -
TIM2_CC1 #3 12C0_SDA #6 PRS_CH1 #3
USO_TX #3 ACMPO_O #0
24 PE13 ADCO_CH1 TIM2_CC2 #3 USO0_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WU5
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Table 4.3. GPIO Pinout

Port A - - - - - - - - - - - - - PAO
Port B - PB14 | PB13 - PB11 - PBS | PB7 - - - - - -
Port C PC15 | PC14 - - - - - - - - - - PC1 PCO
Port D - - - - - - - PD7 | PD6 - - - - - -
Port E - - PE13 | PE12 - - - - - - - - - -
Port F - - - - - - - - - - - PF2 | PF1 PFO
Figure 4.2. QFN24
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Note:

1. Dimensioning & tolerancing confirm to ASME Y14.5M-1994.

2. All dimensions are in millimeters. Angles are in degrees.

3. Dimension 'b' applies to metallized terminal and is measured between 0.25 mm and 0.30 mm from
the terminal tip. Dimension L1 represents terminal full back from package edge up to 0.1 mm is
acceptable.

. Coplanarity applies to the exposed heat slug as well as the terminal.

. Radius on terminal is optional

()]
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Figure 5.2. QFN24 PCB Solder Mask
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Table 5.2. QFN24 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm) Symbol Dim. (mm) ‘
a 0.92 e 5.00
b 0.42 f 3.72
c 0.65 g 3.72
d 5.00 - -
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Figure 5.3. QFN24 PCB Stencil Design
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Table 5.3. QFN24 PCB Stencil Design Dimensions (Dimensions in mm)
a 0.60 e 5.00
b 0.25 X 1.00
c 0.65 y 1.00
d 5.00 z 0.50

. The drawings are not to scale.

. All dimensions are in millimeters.

. All drawings are subject to change without notice.

. The PCB Land Pattern drawing is in compliance with IPC-7351B.
. Stencil thickness 0.125 mm.

. For detailed pin-positioning, see Figure 4.2 (p. 56) .

OO~ WOWN =

5.2 Soldering Information

The latest IPC/JEDEC J-STD-020 recommendations for Pb-Free reflow soldering should be followed.

Place as many and as small as possible vias underneath each of the solder patches under the ground
pad.

2015-12-04 - EFM32HG110FXX - d0292_Rev1.00 www.silabs.com




...the world's most energy friendly microcontrollers

6 Chip Marking, Revision and Errata

6.1 Chip Marking

In the illustration below package fields and position are shown.

Figure 6.1. Example Chip Marking (top view)

Orientation Mark Chip Family

.
ow | EFMI32

Version TS 110F 8

e jmmg?
roduction+—1
e 1015 \I

[
Revision

6.2 Revision

The revision of a chip can be determined from the "Revision" field in Figure 6.1 (p. 61) .

6.3 Errata

Please see the errata document for EFM32HG110 for description and resolution of device erratas. This

document is available in Simplicity Studio and online at:
http://www.silabs.com/support/pages/document-library.aspx?p=MCUs--32-bit

www.silabs.com
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A Disclaimer and Trademarks

A.1 Disclaimer

Silicon Laboratories intends to provide customers with the latest, accurate, and in-depth documentation
of all peripherals and modules available for system and software implementers using or intending to use
the Silicon Laboratories products. Characterization data, available modules and peripherals, memory
sizes and memory addresses refer to each specific device, and "Typical" parameters provided can and
do vary in different applications. Application examples described herein are for illustrative purposes only.
Silicon Laboratories reserves the right to make changes without further notice and limitation to product
information, specifications, and descriptions herein, and does not give warranties as to the accuracy
or completeness of the included information. Silicon Laboratories shall have no liability for the conse-
quences of use of the information supplied herein. This document does not imply or express copyright
licenses granted hereunder to design or fabricate any integrated circuits. The products must not be
used within any Life Support System without the specific written consent of Silicon Laboratories. A "Life
Support System" is any product or system intended to support or sustain life and/or health, which, if it
fails, can be reasonably expected to result in significant personal injury or death. Silicon Laboratories
products are generally not intended for military applications. Silicon Laboratories products shall under no
circumstances be used in weapons of mass destruction including (but not limited to) nuclear, biological
or chemical weapons, or missiles capable of delivering such weapons.

A.2 Trademark Information

Silicon Laboratories Inc., Silicon Laboratories, Silicon Labs, SiLabs and the Silicon Labs logo, CMEMS®,
EFM, EFM32, EFR, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most ener-
gy friendly microcontrollers", Ember®, EZLink®, EZMac®, EZRadio®, EZRadioPRO®, DSPLL®, ISO-
modem®, Precision32®, ProSLIC®, SiPHY®, USBXpress® and others are trademarks or registered
trademarks of Silicon Laboratories Inc. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or reg-
istered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All other products
or brand names mentioned herein are trademarks of their respective holders.
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