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rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
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IDACO Full configuration IDACO_OUT
AES Full configuration NA
GPIO 37 pins Available pins are shown in

Table 4.3 (p. 56)

2.3 Memory Map

The EFM32HG222 memory map is shown in Figure 2.2 (p. 7), with RAM and Flash sizes for the
largest memory configuration.

Figure 2.2. EFM32HG222 Memory Map with largest RAM and Flash sizes

\ OxTTTTrTe
0x400e0400 AES
0x400e0000 A T 0x10e01000
0x400cc400 RS ) 0xf1000000 EFM3Z ROM Table Oxfo100900
0x400cc000 OXTOTTITfT . . 0xf0041000
0x400ca400 \ 0xf0040000
RMY Device 0xf0000000
0x400ca000
0x400c8400 = \ 9x70000000
0x400c8000 \ Oxefffffff 0xe0100000
0x400c6400 =T _ CM0+ ROM Table
0x400c6000 ~ 0xe00ff000
0x400c4000 \ 0x€01660881) ~ 0xe000f000
DMA 0xe00fffff
0x400c2000 \ System Control Space
0x400c0400 = CMO+ Peripherals 0xe000€000
0x400c0000 0xe0000000 0xe0003000
0x40088400 IS \ OxdTTTITTr BPU
0x40088000 \ < 0x€0002000
~ pDwT
0x40086400 oo / 0xe0001000
0x40086000 0x41000000 >~
~
0x40084400 0xe0000000
x TEURRTS OxA0TFTTTT
0x40084000 )
Peripherals
0x40080400 S
0x40080000 0x40000000 0x10002000
0x40010c00 OX3TITTTTT
TIMER2 SRAM (8 kB)
0x40010800 (code space)
0x40010400 1::52; 0x10000000
0x40010000 0x20002000
©x20001771 0x0fe08400
0x4000c800 TSARTL DI
0x4000c400 e é“ﬁg";paa‘é?) 0x0fe08000
0x4000c000 9x20000000 0x0fe04400
0x4000a400 550 OxX1FFFFFfe Lock bis 0x0fe04000
0x40002000
0x40007000 0x0fe00400
GPIO
0x40006000 / User Data
0x40004400 AT 0x0fe00000
0x40004000 f Code 000010000
0x40002400
ADCO /
0x40002000
Flash (64 kB)
0x40001400 0 / (main block)
0x40001000
0x40000400
VCMP
0x40000000 0x00000000 - - / 0x00000000
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Figure 3.7. EM1 Current consumption with all peripheral clocks disabled and HFRCO running

at 21 MHz
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Figure 3.8. EM1 Current consumption with all peripheral clocks disabled and HFRCO running

at 14 MHz
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3.4.3 EM2 Current Consumption

Figure 3.11. EM2 current consumption. RTC prescaled to 1kHz, 32.768 kHz LFRCO.
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3.4.4 EM3 Current Consumption

Figure 3.12. EM3 current consumption.
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Sourcing 1 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
=LOW

0.85Vpp

Sourcing 1 mA, Vpp=3.0V,
GPIO_Px_CTRL DRIVEMODE
=LOW

0.90Vpp

Sourcing 6 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.75Vpp

Sourcing 6 mA, Vpp=3.0V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.85Vpp

Sourcing 20 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= HIGH

0.60Vpp

Sourcing 20 mA, Vpp=3.0 V,
GPIO_Px_CTRL DRIVEMODE
=HIGH

0.80Vpp

ViooL

Output low voltage
(Production test
condition = 3.0V,
DRIVEMODE =
STANDARD)

Sinking 0.1 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

0.20Vpp

Sinking 0.1 mA, Vpp=3.0 V,
GPIO_Px_CTRL DRIVEMODE
=LOWEST

0.10Vpp

Sinking 1 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= LOW

0.10Vpp

Sinking 1 mA, Vpp=3.0V,
GPIO_Px_CTRL DRIVEMODE
=LOW

0.05Vpp

Sinking 6 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.30Vpp | V

Sinking 6 mA, Vpp=3.0V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.20Vpp | V

Sinking 20 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= HIGH

0.35Vpp | V

Sinking 20 mA, Vpp=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= HIGH

0.25Vpp | V

lloLEAK

Input leakage cur-
rent

High Impedance 10 connected
to GROUND or Vdd

I/O pin pull-up resis-
tor

40

kOhm

1/O pin pull-down re-
sistor

40

kOhm

Rioesp

Internal ESD series
resistor

200

Ohm

tioaLiTcH

Pulse width of puls-
es to be removed
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Figure 3.14. Typical Low-Level Output Current, 2V Supply Voltage
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Figure 3.18. Typical Low-Level Output Current, 3.8V Supply Voltage
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Figure 3.19. Typical High-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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Figure 3.22. Calibrated HFRCO 7 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.23. Calibrated HFRCO 11 MHz Band Frequency vs Supply Voltage and Temperature
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200 kSamples/s, 12 bit, single 76 dBc
ended, Vpp reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, internal 1.25V reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, internal 2.5V reference
200 kSamples/s, 12 bit, differ- 78 dBc
ential, 5V reference
200 kSamples/s, 12 bit, differ- 68 79 dBc
ential, Vpp reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, 2xVpp reference
After calibration, single ended -4 0.3 4| mVv
V ADCOFFSET Offset voltage
After calibration, differential 0.3 mV
-1.92 mV/°C
Thermometer out-
-6.3 ADC
TGRADApcTH put gradient Codes/
°C
DNLapc Differential non-lin- | Vpp= 3.0V, external 2.5V ref- -1 +0.7 4 | LSB
earity (DNL) erence
INLaDC Integral non-linear- +1.6 +3 | LSB
ity (INL), End point
method
MCapc No missing codes 11.999" 12 bits
Internal 1.25V, Vpp = 3V, 25°C 1.248 1.254 1.262 |V
Internal 1.25V, Full tempera- 1.188 1.254 1.302 |V
ADC Internal Volt- | ture and supply range
VREFanc age Reference
g Internal 2.5V, Vpp = 3V, 25°C 2.492 2.506 2520 |V
Internal 2.5V, Full temperature 2.402 2.506 2.600 |V

and supply range

on the average every ADC will have one missing code, most likely to appear around 2048 + n*512 where n can be a value in
the set{-3, -2, -1, 1, 2, 3}. There will be no missing code around 2048, and in spite of the missing code the ADC will be monotonic
at all times so that a response to a slowly increasing input will always be a slowly increasing output. Around the one code that is
missing, the neighbour codes will look wider in the DNL plot. The spectra will show spurs on the level of -78dBc for a full scale
input for chips that have the missing code issue.

The integral non-linearity (INL) and differential non-linearity parameters are explained in Figure 3.26 (p.
37) and Figure 3.27 (p. 37) , respectively.
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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 3.30. ADC Differential Linearity Error vs Code, Vdd = 3V, Temp = 25°C
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Figure 3.33. ADC Temperature sensor readout

2800

2700

2600

2500

N
5
o
o

Sensor readout
N
w
(=]
o

2200

2100

2000

1900,

-15 5 25
Temperature [°C]

45 65 85

3.11 Current Digital Analog Converter (IDAC)

Table 3.16. IDAC Range 0 Source

Symbol

Parameter

Condition

| Active current with EMO, default settings 13.0 HA
IDAC -
STEPSEL=0x10 Duty-cycled 10 nA
lox10 Nominal IDAC out- 0.85 pA
put current with
STEPSEL=0x10
IsTEP Step size 0.05 HA
Ip Current drop at high | Vipac_out = Vpp - 100mV 0.79 %
impedance load
TCipac Temperature coeffi- | Vpp = 3.0V, STEPSEL=0x10 0.3 nA/°C
cient
VCipac Voltage coefficient | T =25 °C, STEPSEL=0x10 11.7 nAN
Table 3.17. IDAC Range 0 Sink
Symbol Parameter Condition Min Typ Max Unit ‘
lipac Active current with EMO, default settings 15.1 HA
STEPSEL=0x10
lox10 Nominal IDAC out- 0.85 HA
put current with
STEPSEL=0x10
IsTep Step size 0.05 WA
Ip Current drop at high | Vipac_out =200 mV 0.30 %
impedance load
TCipac Temperature coeffi- | Vpp = 3.0 V, STEPSEL=0x10 0.2 nA/°C
cient
VCipac Voltage coefficient | T =25 °C, STEPSEL=0x10 12.5 nA/N
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www.silabs.com




EFNVI'32

...the world's most energy friendly microcontrollers

Table 3.18. IDAC Range 1 Source

Symbol Parameter Condition Min Typ Max Unit ‘
Active current with EMO, default settings 14.4 HA

libac _
STEPSEL=0x10 | bty cycled 10 nA

lox10 Nominal IDAC out- 3.2 HA
put current with
STEPSEL=0x10

IsTEP Step size 0.1 HA

Ip Current drop at high | Vipac_out = Vpp - 100mV 0.75 %
impedance load

TCipac Temperature coeffi- | Vpp = 3.0 V, STEPSEL=0x10 0.7 nA/°C
cient

VCipac Voltage coefficient | T =25 °C, STEPSEL=0x10 38.4 nA/NV

Table 3.19. IDAC Range 1 Sink

Parameter Condition

lipac Active current with EMO, default settings 19.4 HA
STEPSEL=0x10

lox10 Nominal IDAC out- 3.2 A
put current with
STEPSEL=0x10

IsTEP Step size 0.1 HA

Ip Current drop at high | Vipac_out =200 mV 0.32 %
impedance load

TCipac Temperature coeffi- | Vpp = 3.0 V, STEPSEL=0x10 0.7 nA/°C
cient

VCipac Voltage coefficient | T =25 °C, STEPSEL=0x10 40.9 nA/NV

Table 3.20. IDAC Range 2 Source

Parameter Condition
| Active current with | EMO, default settings 17.3 HA
IDAC _
STEPSEL=0x10 Duty-cycled 10 nA
lox10 Nominal IDAC out- 8.5 pA
put current with
STEPSEL=0x10
IsTEP Step size 0.5 HA
Ip Current drop at high | Vipac_out = Vop - 100mV 1.22 %
impedance load
TCipac Temperature coeffi- | Vpp = 3.0 V, STEPSEL=0x10 2.8 nA/°C
cient
VCipac Voltage coefficient | T =25 °C, STEPSEL=0x10 96.6 nA/V

Table 3.21. IDAC Range 2 Sink

Symbol

Parameter

Condition

lipac

Active current with
STEPSEL=0x10

EMO, default settings

29.3

WA
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4 Pinout and Package

Note
Please refer to the application note "AN0002 EFM32 Hardware Design Considerations" for
guidelines on designing Printed Circuit Boards (PCB's) for the EFM32HG222.

4.1 Pinout

The EFM32HG222 pinout is shown in Figure 4.1 (p. 52) and Table 4.1 (p. 52). Alternate locations
are denoted by "#" followed by the location number (Multiple locations on the same pin are split with "/").
Alternate locations can be configured in the LOCATION bitfield in the *_ROUTE register in the module
in question.

Figure 4.1. EFM32HG222 Pinout (top view, not to scale)
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Table 4.1. Device Pinout

QFP48 Pin# Pin Alternate Functionality / Description
and Name

Pin Name Timers Communication
TIMO_CC1 #6 US1_RX #4 PRS_CHO #0
1 PAO TIMO_CCO #0/1/4 LEUO_RX #4 PRS_CH3 #3
PCNTO_SOIN #4 12C0_SDA #0 GPIO_EM4WUO
TIMO_CCO #6 CMU_CLK1 #0
2 PA1 TIMO_CCA #0/1 12C0_SCL #0 PRS_ CH1 #0
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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. 62) .

6.3 Errata

Please see the errata document for EFM32HG222 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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7 Revision History
7.1 Revision 1.00

December 4th, 2015
Updated all specs with results of full characterization.

Updated part number to revision B.

7.2 Revision 0.91

May 6th, 2015

Updated current consumption table for energy modes.
Updated GPIO max leakage current.

Updated startup time for HFXO and LFXO.

Updated current consumption for HFRCO and LFRCO.
Updated ADC current consumption.

Updated IDAC characteristics tables.

Updated ACMP internal resistance.

Updated VCMP current consumption.

7.3 Revision 0.90

March 16th, 2015

Note
This datasheet revision applies to a product under development. It's characteristics and
specifications are subject to change without notice.

Corrected EM2 current consumption condition in Electrical Characteristics section.
Updated GPIO electrical characteristics.

Updated Max ESRpgxo value for Crystal Frequency of 25 MHz.

Updated LFRCO plots.

Updated HFRCO table and plots.

Updated ADC table and temp sensor plot.

Added DMA current in Digital Peripherals section.

Updated block diagram.

Corrected leadframe type to matte-Sn.

7.4 Revision 0.20

December 11th, 2014
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B Contact Information

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

Please visit the Silicon Labs Technical Support web page:
http://www.silabs.com/support/pages/contacttechnicalsupport.aspx
and register to submit a technical support request.
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