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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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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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Symbol Parameter Condition Min Typ Max Unit ‘
by the glitch sup-
pression filter
GPIO_Px_CTRL DRIVEMODE 20+0.1C. 250 | ns
= LOWEST and load capaci-
tance C =12.5-25pF.
tioor Output fall time
GPIO_Px_CTRL DRIVEMODE 20+0.1C. 250 | ns
= LOW and load capacitance
C_=350-600pF
VIoHYST 1/0O pin hysteresis Vpp=1.98-38V 0.1Vpp \%
(ViotHr+ - VioTHR-)
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Figure 3.14. Typical Low-Level Output Current, 2V Supply Voltage
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Figure 3.15. Typical High-Level Output Current, 2V Supply Voltage
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3.9.3LFRCO

Table 3.10. LFRCO

Parameter Condition

fLFrRCO Oscillation frequen- 31.3 32.768 34.3 | kHz
cy,Vpp=3.0V,
TAMB=25°C

tLFrCO Startup time not in- 150 us
cluding software
calibration

lLFrRCO Current consump- 361 492 | nA
tion

TUNESTEP,. | Frequency step 202 Hz
FRCO for LSB change in
TUNING value

Figure 3.20. Calibrated LFRCO Frequency vs Temperature and Supply Voltage
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3.9.6 USHFRCO
Table 3.13. USHFRCO

Parameter Condition
No Clock Recovery, Full Tem- 47.10 48.00 48.90 | MHz
perature and Supply Range, 48
MHz band
No Clock Recovery, Full Tem- 23.73 24.00 24.32 | MHz
Oscillation fi _ | perature and Supply Range, 24
fusHFrco cySCI atonrequen” 1 Mz band
No Clock Recovery, 25°C, 47.50 48.00 48.50 | MHz
3.3V, 48 MHz band
No Clock Recovery, 25°C, 23.86 24.00 2416 | MHz
3.3V, 24 MHz band
TCusHERCO Temperature coeffi- | 3.3V 0.0175 %/°C
cient
VCysHFRCO Supply voltage co- | 25°C 0.0045 %IV
efficient
Current consump- fusHrrco = 48 MHz 1.21 1.36 1.48 | mA
lusHFRCO tion
fUSHFRCO =24 MHz 0.81 0.92 1.02 | mA

3.9.7 ULFRCO
Table 3.14. ULFRCO

Parameter

Condition

fuLFrco

Oscillation frequen-
cy

25°C, 3V

0.70

1.75

kHz

TCuLrFrcO

Temperature coeffi-
cient

0.05

%/°C

VCyirreco

Supply voltage co-
efficient

-18.2

%IV

3.10 Analog Digital Converter (ADC)

Table 3.15. ADC

Symbol Parameter Condition Min Typ Max Unit ‘

Single ended 0 Vger | V

VapcIN Input voltage range

Differential -VRer/2 VRer/2 | V

Input range of exter- 1.25 Vpp | V
nal reference volt-
age, single ended
and differential

V ADCREFIN

VADCREFIN_CH7 Input range of ex- See VADCREFIN 0 VDD -11|V
ternal negative ref-
erence voltage on

channel 7

0.625 Vpp | V

VapcreriN_cHe | Input range of ex- | See VapcreriN

ternal positive ref-
erence voltage on
channel 6

www.silabs.com
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VADCCMIN Common mode in- 0 VDD \%
put range
IADCIN Input current 2pF sampling capacitors <100 nA
CMRRppc Analog input com- 65 dB
mon mode rejection
ratio
1 MSamples/s, 12 bit, external 392 510 | pA
reference
10 kSamples/s 12 bit, internal 67 MA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b00
10 kSamples/s 12 bit, internal 63 MA
1.25 V reference, WARMUP-
| Average active cur- | MODE in ADCn_CTRL set to
ADC rent 0b01
10 kSamples/s 12 bit, internal 64 MA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b10
10 kSamples/s 12 bit, internal 244 MA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
Ob11
IADCREF Current consump- Internal voltage reference 65 MA
tion of internal volt-
age reference
Capcin Input capacitance 2 pF
Rapcin Input ON resistance 1 MOhm
RapcriLT Input RC filter resis- 10 kOhm
tance
CADCFILT Input RC filter/de- 250 fF
coupling capaci-
tance
fADCCLK ADC Clock Fre- 13 | MHz
quency
6 bit 7 ADC-
CLK
Cycles
8 bit 11 ADC-
tabccony Conversion time CLK
Cycles
12 bit 13 ADC-
CLK
Cycles
tabcaca Acquisition time Programmable 1 256 | ADC-
CLK
Cycles
tADCACQVDDS Required acquisi- 2 us
tion time for VDD/3
reference

2015-12-04 - EFM32HG222FXX - d0294_Rev1.00
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Startup time of ref- 5 V&
erence generator
and ADC core in
NORMAL mode

tapcsTART Startup time of ref- ! HS
erence generator
and ADC core in

KEEPADCWARM

mode
1 MSamples/s, 12 bit, single 59 dB
ended, internal 1.25V refer-
ence
1 MSamples/s, 12 bit, single 63 dB
ended, internal 2.5V reference
1 MSamples/s, 12 bit, single 65 dB
ended, Vpp reference
1 MSamples/s, 12 bit, differen- 60 dB
tial, internal 1.25V reference
1 MSamples/s, 12 bit, differen- 65 dB
tial, internal 2.5V reference
1 MSamples/s, 12 bit, differen- 54 dB
tial, 5V reference
1 MSamples/s, 12 bit, differen- 67 dB
tial, Vpp reference
1 MSamples/s, 12 bit, differen- 69 dB

Signal to Noise Ra- tial, 2xVpp reference

SNRapc tio (SNR) —

200 kSamples/s, 12 bit, sin- 62 dB
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 bit, single 63 dB
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single 67 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- 63 66 dB
ential, Vpp reference
200 kSamples/s, 12 bit, differ- 70 dB
ential, 2xVpp reference
1 MSamples/s, 12 bit, single 58 dB
ended, internal 1.25V refer-
ence

Slgnal-to-Noise —

SINADApc And Distortion-ratio | 1 MSamples/s, 12 bit, single 62 dB

(SINAD) ended, internal 2.5V reference

1 MSamples/s, 12 bit, single 64 dB

ended, Vpp 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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3.12 Analog Comparator (ACMP)

Table 3.25. ACMP

VACMPIN Input voltage range 0 Vpp | V

VACMPCM ACMP Common 0 VDD \%
Mode voltage range

BIASPROG=0b0000, FULL- 0.1 0.4 | pA
BIAS=0 and HALFBIAS=1 in
ACMPN_CTRL register

BIASPROG=0b1111, FULL- 2.87 15 | pA
lacvp Active current BIAS=0 and HALFBIAS=0 in
ACMPnN_CTRL register

BIASPROG=0b1111, FULL- 195 520 | pA
BIAS=1 and HALFBIAS=0 in
ACMPn_CTRL register

Internal voltage reference off. 0 MA
Current consump- Using external voltage refer-
IACMPREF tion of internal volt- | ence
age reference
Internal voltage reference 5 MA
Vacuprorrser | Offset voltage BIASPROG= 0b1010, FULL- -12 0 12 | mV

BIAS=0 and HALFBIAS=0 in
ACMPN_CTRL register

VACMPHYST ACMP hysteresis Programmable 17 mV

CSRESSEL=0b00 in 40 kOhm
ACMPRN_INPUTSEL

CSRESSEL=0b01 in 70 kOhm

Capacitive Sense ACMPn_INPUTSEL

Rcsres .
Internal Resistance | cgrESSEL=0b10 in 101 kOhm
ACMPn_INPUTSEL
CSRESSEL=0b11 in 132 kOhm
ACMPn_INPUTSEL
tACMPSTART Startup time 10 us

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference
as given in Equation 3.1 (p. 47) . lacuprer is zero if an external voltage reference is used.

Total ACMP Active Current

lacmptoTAL = lacmp + lacmPREF (3.1)
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Figure 3.37. ACMP Characteristics, Vdd = 3V, Temp = 25°C, FULLBIAS = 0, HALFBIAS =1
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Table 3.28. 12C Fast-mode (Fm)

fscL SCL clock frequency 0 400" | kHz
tLow SCL clock low time 1.3 us
tHiGH SCL clock high time 0.6 us
tsu,paT SDA set-up time 100 ns
tHD,DAT SDA hold time 8 900%° | ns
tsu,sTA Repeated START condition set-up time 0.6 us
tHD,STA (Repeated) START condition hold time 0.6 us
tsu.sto STOP condition set-up time 0.6 us
tsur Bus free time between a STOP and START condition 1.3 us

"For the minimum HFPERCLK frequency required in Fast-mode, see the 12C chapter in the EFM32HG Reference Manual.
2The maximum SDA hold time (tup,paT) Needs to be met only when the device does not stretch the low time of SCL (t_ow).
*When transmitting data, this number is guaranteed only when 12Cn_CLKDIV < ((900*10'9 [s] * furPeERCLK [HZ]) - 5).

Table 3.29. 12C Fast-mode Plus (Fm+)

fscL SCL clock frequency 0 1000" | kHz
tLow SCL clock low time 0.5 us
tHiGH SCL clock high time 0.26 us
tsu,pAT SDA set-up time 50 ns
tHp, pAT SDA hold time 8 ns
tsu.sTA Repeated START condition set-up time 0.26 us
thp, sTA (Repeated) START condition hold time 0.26 us
tsu.sTo STOP condition set-up time 0.26 us
tsur Bus free time between a STOP and START condition 0.5 us

"For the minimum HFPERCLK frequency required in Fast-mode Plus, see the 12C chapter in the EFM32HG Reference Manual.

3.15 Digital Peripherals

Table 3.30. Digital Peripherals

lUSART USART current USART idle current, clock en- 7.5 MA/
abled MHz
lioc 12C current 12C idle current, clock enabled 6.25 HA/
MHz
ITIMER TIMER current TIMER_O0 idle current, clock 8.75 MA/
enabled MHz
lpeNT PCNT current PCNT idle current, clock en- 100 nA
abled
IrRTC RTC current RTC idle current, clock enabled 100 nA
IaES AES current AES idle current, clock enabled 25 MA/
MHz
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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)

n
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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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QFP48 Pin# Pin Alternate Functionality / Description
and Name

Pin Name Timers Communication

TIM1_CCO #0
TIM1_CC2 #4
PCNTO_SOIN #0
TIMO_CDTI1 #1/6 USO_CS #3
35 PC14 TIMA_CC1 #0 US1_CS #3/4 PRS_CHO #2
PCNTO_S1IN #0 LEUQ_TX #5
USO_CLK #3
36 PC15 Tlﬁ(':ﬂc%gg z;/ 6 US1_CLK #3 PRS_CH1 #2
- LEUD_RX #5
US1_CLK #2
37 PFO TIMO_CCO #5 LEUD_TX #3 DBSB%ﬂc}')f #0
12C0_SDA #5 -
US1_CS#2 DBG_SWDIO #0
38 PF1 TIMO_CC1 #5 LEUQ_RX #3 GPIO_EM4WU3
12C0_SCL #5 BOOT RX
TIMO_CC2 #5/6 UST_TX #4 CMU_CLKO #3
39 PF2 TIM2_CCO #3 LEUO_ TX #4 PRS_CHO #3
= _ GPIO_EM4WU4
40 PF3 TIMO_CDTIO #5 PRS_CHO #1
41 PF4 TIMO_CDTI1 #5 PRS_CH1 #1
42 PF5 TIMO_CDTI2 #5 PRS_CH2 #1
43 I0VDD_5 Digital 10 power supply 5.
44 VSS Ground.
45 PE10 TIM1_CCO #1 USO_TX #0 PRS_CH2 #2
46 PE11 TIM1_CC1 #1 USO_RX #0 PRS_CH3 #2
USO_RX #3
TIM1_CC2 #1 _ CMU_CLK1 #2
47 PE12 ADCO_CHO - USO_CLK #0/6 -
TIM2_CC1 #3 1200 SbA T PRS_CH1#3
USO_TX #3 ACMPO_O #0
48 PE13 ADCO_CH1 TIM2_CC2 #3 US0_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WU5

4.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in
Table 4.2 (p. 54). The table shows the name of the alternate functionality in the first column, followed
by columns showing the possible LOCATION bitfield settings.

Note
Some functionality, such as analog interfaces, do not have alternate settings or a LOCA-

TION bitfield. In these cases, the pinout is shown in the column corresponding to LOCA-
TION 0.

Table 4.2. Alternate functionality overview

Alternate LOCATION

Functionality Description
ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_CH2 PC2 Analog comparator ACMPO, channel 2.
ACMPO_CH3 PC3 Analog comparator ACMPO, channel 3.
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4.4 TQFP48 Package

Figure 4.2. TQFP48
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Note:

N

. Dimensions and tolerance per ASME Y14.5M-1994

. Control dimension: Millimeter.

3. Datum plane AB is located at bottom of lead and is coincident with the lead where the lead exists
from the plastic body at the bottom of the parting line.

4. Datums T, U and Z to be determined at datum plane AB.

5. Dimensions S and V to be determined at seating plane AC.

6. Dimensions A and B do not include mold protrusion. Allowable protrusion is 0.250 per side. Dimen-
sions A and B do include mold mismatch and are determined at datum AB.
7. Dimension D does not include dambar protrusion. Dambar protrusion shall not cause the D dimension
to exceed 0.350.
. Minimum solder plate thickness shall be 0.0076.
9. Exact shape of each corner is optional.

N

o

Table 4.4. QFP48 (Dimensions in mm)

A - 7.000 BSC - M - 12DEG REF -
A1 - 3.500 BSC - N 0.090 - 0.160
B - 7.000 BSC - P - 0.250 BSC -
B1 - 3.500 BSC - R 0.150 - 0.250
Cc 1.000 - 1.200 S - 9.000 BSC -
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DIM MIN NOM MAX DIM MIN NOM MAX ‘
D 0.170 - 0.270 S1 - 4.500 BSC -
E 0.950 - 1.050 Vv - 9.000 BSC -
F 0.170 - 0.230 \Al - 4.500 BSC -
G - 0.500 BSC - w - 0.200 BSC -
H 0.050 - 0.150 AA - 1.000 BSC -
J 0.090 - 0.200
K 0.500 - 0.700
L ODEG - 7DEG

The TQFP48 Package is 7 by 7 mm in size and has a 0.5 mm pin pitch.
The TQFP48 package uses matte-Sn post plated leadframe.
All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

For additional Quality and Environmental information, please see:
http://www.silabs.com/support/quality/pages/default.aspx
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Figure 5.2. TQFP48 PCB Solder Mask
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Table 5.2. QFP48 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm) ‘
a 1.72

0.42

c 0.50

d 8.50

e 8.50
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