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2 System Summary

2.1 System Introduction

The EFM32 MCUs are the world’s most energy friendly microcontrollers. With a unique combination of
the powerful 32-bit ARM Cortex-M3, innovative low energy techniques, short wake-up time from ener-
gy saving modes, and a wide selection of peripherals, the EFM32TG microcontroller 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 each of the modules in general terms and also
shows a summary of the configuration for the EFM32TG210 devices. For a complete feature set and in-
depth information on the modules, the reader is referred to the EFM32TG Reference Manual.

A block diagram of the EFM32TG210 is shown in Figure 2.1 (p. 3) .
Figure 2.1. Block Diagram
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2.1.1 ARM Cortex-M3 Core

The ARM Cortex-M3 includes a 32-bit RISC processor which can achieve as much as 1.25 Dhrystone
MIPS/MHz. A Wake-up Interrupt Controller handling interrupts triggered while the CPU is asleep is in-
cluded as well. The EFM32 implementation of the Cortex-M3 is described in detail in EFM32 Cortex-M3
Reference Manual.

2.1.2 Debug Interface (DBG)

This device includes hardware debug support through a 2-pin serial-wire debug interface . In addition
there is also a 1-wire Serial Wire Viewer pin which can be used to output profiling information, data trace
and software-generated messages.

2.1.3 Memory System Controller (MSC)

The Memory System Controller (MSC) is the program memory unit of the EFM32TG microcontroller.
The flash memory is readable and writable from both the Cortex-M3 and DMA. The flash memory is
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3 Electrical Characteristics

3.1 Test Conditions

3.1.1 Typical Values

The typical data are based on Tayg=25°C and Vpp=3.0 V, as defined in Table 3.2 (p. 9), by simu-
lation and/or technology characterisation unless otherwise specified.

3.1.2 Minimum and Maximum Values

The minimum and maximum values represent the worst conditions of ambient temperature, supply volt-
age and frequencies, as defined in Table 3.2 (p. 9), by simulation and/or technology characterisa-
tion unless otherwise specified.

3.2 Absolute Maximum Ratings

The absolute maximum ratings are stress ratings, and functional operation under such conditions are
not guaranteed. Stress beyond the limits specified in Table 3.1 (p. 9) may affect the device reliability
or cause permanent damage to the device. Functional operating conditions are given in Table 3.2 (p.
9).

Table 3.1. Absolute Maximum Ratings

Tsto Storage tempera- -40 150! | °C
ture range

Ts Maximum soldering | Latest IPC/JEDEC J-STD-020 260 | °C
temperature Standard

VDDMAX External main sup- 0 38|V
ply voltage

ViorPIN V_oltage on any I/O -0.3 Vpp+0.3 | V
pin

'Based on programmed devices tested for 10000 hours at 150°C. Storage temperature affects retention of preprogrammed cal-
ibration values stored in flash. Please refer to the Flash section in the Electrical Characteristics for information on flash data re-
tention for different temperatures.

3.3 General Operating Conditions

3.3.1 General Operating Conditions

Table 3.2. General Operating Conditions

Tams Ambient temperature range -40 85| °C
Vbbop Operating supply voltage 1.98 38|V
fapB Internal APB clock frequency 32 | MHz
faHB Internal AHB clock frequency 32 | MHz
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Figure 3.1. EM2 current consumption. RTC prescaled to 1kHz, 32.768 kHz LFRCO.
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Figure 3.2. EM3 current consumption.
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Figure 3.3. EM4 current consumption.
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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

Symbol Parameter Min Typ Max Unit ‘
tem10 Transition time from EM1 to EMO 0 HF-
CORE-
CLK
cycles
tem20 Transition time from EM2 to EMO 2 ps
temz0 Transition time from EM3 to EMO 2 us
tEmao Transition time from EM4 to EMO 163 ps

3.6 Power Management
The EFM32TG 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".

Table 3.5. Power Management

Symbol Parameter Condition Min Typ Max Unit ‘
VBoDextthr- BOD threshold on 1.74 1.96 |V
falling external sup-
ply voltage
VBoDextthr+ BOD threshold on 1.85 1.98 |V
rising external sup-
ply voltage
VpoRthr+ Power-on Reset 198 |V

(POR) threshold on
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

CDECOUPLE Voltage regulator X5R capacitor recommended. 1 uF
decoupling capaci- | Apply between DECOUPLE pin
tor. and GROUND
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Sourcing 20 mA, Vpp=3.0 V, 0.80Vpp \
GPIO_Px_CTRL DRIVEMODE
= HIGH
Sinking 0.1 mA, Vpp=1.98 V, 0.20Vpp \Y
GPIO_Px_CTRL DRIVEMODE
= LOWEST
Slnklng 0.1 mA, Vpp=3.0V, 0.10Vpp \%
GPIO_Px_CTRL DRIVEMODE
= LOWEST
Sinking 1 mA, Vpp=1.98 V, 0.10Vpp \Y
GPIO_Px_CTRL DRIVEMODE
= LOW
Sinking 1 mA, Vpp=3.0V, 0.05Vpp \%
Output low voltage | GPIO_Px_CTRL DRIVEMODE
(Production test = LOW
ViooL condition = 3.0V,
DRIVEMODE = Sinking 6 mA, Vpp=1.98 V, 0.30Vpp | V
STANDARD) GPIO_Px_CTRL DRIVEMODE
= STANDARD
Sinking 6 mA, Vpp=3.0 V, 0.20Vpp | V
GPIO_Px_CTRL DRIVEMODE
= STANDARD
Slnklng 20 mA, Vpp=1.98 V, 0.35Vpp | V
GPIO_Px_CTRL DRIVEMODE
= HIGH
Sinking 20 mA, Vpp=3.0 V, 0.20Vpp | V
GPIO_Px_CTRL DRIVEMODE
= HIGH
lloLEAK Input leakage cur- High Impedance 10 connected +0.1 +100 | nA
rent to GROUND or Vpp
Rpy I/O pin pull-up resis- 40 kOhm
tor
Rpp 1/0O pin pull-down re- 40 kOhm
sistor
Rioesp Internal ESD series 200 Ohm
resistor
tiocLITCH Pulse width of puls- 10 50 | ns
es to be removed
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 110 pln hysteresis VDD =198-38V 0-1VDD Vv
(VioTHr+ - VIOTHR-)

2015-03-06 - EFM32TG210FXX - d0012_Rev1.40

www.silabs.com




...the world's most energy friendly microcontrollers

Figure 3.4. Typical Low-Level Output Current, 2V Supply Voltage
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Figure 3.5. Typical High-Level Output Current, 2V Supply Voltage

High- Level Output Current [mA]
High- Level Output Current [mA]

-0.20 i i i -25 i i i

0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
High- Level Output Voltage [V] High- Level Output Voltage [V]
GPIO_Px_CTRL DRIVEMODE = LOWEST GPIO_Px_CTRL DRIVEMODE = LOW

High- Level Output Current [mA]
High- Level Output Current [mA]

20 s T : R 3 ‘
0.0 Oi.5 li.O li.5 2.0 _500.0 O‘.5 l‘.O l‘.5 2.0
High- Level Output Voltage [V] High- Level Output Voltage [V]
GPIO_Px_CTRL DRIVEMODE = STANDARD GPIO_Px_CTRL DRIVEMODE = HIGH

2015-03-06 - EFM32TG210FXX - d0012_Rev1.40 www.silabs.com




...the world's most energy friendly microcontrollers

Figure 3.6. Typical Low-Level Output Current, 3V Supply Voltage
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Figure 3.7. Typical High-Level Output Current, 3V Supply Voltage
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Figure 3.8. Typical Low-Level Output Current, 3.8V Supply Voltage
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3.10.1 Typical performance

Figure 3.19. ADC Frequency Spectrum, Vdd = 3V, Temp = 25°C
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Figure 3.22. ADC Absolute Offset, Common Mode =Vdd /2
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Figure 3.23. ADC Dynamic Performance vs Temperature for all ADC References, Vdd = 3V
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3.11 Digital Analog Converter (DAC)

Table 3.15. DAC

85

Temperature [°C]

Spurious-Free Dynamic Range (SFDR)

Parameter Condition
VpacouT Output voltage VDD voltage reference, single 0 Vop | V
range ended
Vpacem Output common 0 Vpp | V
mode voltage range
500 kSamples/s, 12hit 400 650 | HA
Active current in-
Ibac cluding references 100 kSamples/s, 12 bit 200 250 | pA
for 2 channels
1 kSamples/s 12 bit NORMAL 17 25 | A
SRpac Sample rate 500 | ksam-
ples/s
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OPAO0/OPA1 BIASPROG=0xF, 16.36 MHz
HALFBIAS=0x0
OPAO/OPA1 BIASPROG=0x7, 0.81 MHz
HALFBIAS=0x1
OPAO0/OPA1 BIASPROG=0x0, 0.11 MHz
Gain Bandwidth HALFBIAS=0x1
GBWorave | proguct
OPA2 BIASPROG=0xF, 211 MHz
HALFBIAS=0x0
OPA2 BIASPROG=0x7, 0.72 MHz
HALFBIAS=0x1
OPA2 BIASPROG=0x0, 0.09 MHz
HALFBIAS=0x1
BIASPROG=0xF, 64 °
HALFBIAS=0x0, C =75 pF
. BIASPROG=0x7, 58 °
PMopamp Phase Margin HALFBIAS=0x1, C_=75 pF
BIASPROG=0x0, 58 °
HALFBIAS=0x1, C =75 pF
RinpUT Input Resistance 100 Mohm
OPAO/OPAL 200 Ohm
RLoap Load Resistance
OPA2 2000 Ohm
OPAO0/OPA1 11 | mA
lLoaD DC Load Current
- OPA2 1.5 | mA
OPAXHCMDIS=0 Vss Vob | V
ViNPUT Input VOltage
OPAXHCMDIS=1 Vss Vpp-1.2 | V
VouTtpuT Output Voltage Vss Vpp | V
Unity Gain, Vss<Vin<Vpp, 6 mV
OPAXHCMDIS=0
VOFFSET Input Offset Voltage
Unity Gain, Vss<Vj,<Vpp-1.2, 1 mV
OPAXHCMDIS=1
VOFFSET_DRIFT Input Offset VOItage 0.02 | mv/°C
Drift
OPAO/OPA1 BIASPROG=0xF, 46.11 V/us
HALFBIAS=0x0
OPAO/OPA1 BIASPROG=0x7, 1.21 V/us
HALFBIAS=0x1
OPAO/OPA1 BIASPROG=0x0, 0.16 V/us
HALFBIAS=0x1
SRopamvp Slew Rate
OPA2 BIASPROG=0xF, 4.43 Vius
HALFBIAS=0x0
OPA2 BIASPROG=0x7, 1.30 V/us
HALFBIAS=0x1
OPA2 BIASPROG=0x0, 0.16 V/us
HALFBIAS=0x1

2015-03-06 - EFM32TG210FXX - d0012_Rev1.40

www.silabs.com




EF VT

...the world's most energy friendly microcontrollers

Parameter Condition

IrRTC RTC current RTC idle current, clock enabled 40 nA

IaES AES current AES idle current, clock enabled 25 HA/
MHz

Ispio GPIO current GPIO idle current, clock en- 5.31 pA/
abled MHz

Iprs PRS current PRS idle current 2.81 HA/
MHz

Ioma DMA current Clock enable 8.12 HA/
MHz

2015-03-06 - EFM32TG210FXX - d0012_Rev1.40 www.silabs.com




...the world's most energy friendly microcontrollers

7 Revision History
7.1 Revision 1.40

March 6th, 2015

Updated Block Diagram.

Updated Energy Modes current consumption.

Updated Power Management section.

Updated LFRCO and HFRCO sections.

Added AUXHFRCO to block diagram and Electrical Characteristics.

Corrected unit to kHz on LFRCO plots y-axis.

Updated ADC section and added clarification on conditions for INLaopc and DNLpc parameters.
Updated DAC section and added clarification on conditions for INLpac and DNLpac parameters.
Updated OPAMP section.

Updated ACMP section and the response time graph.

Updated VCMP section.

Updated Package dimensions table.

Updated Digital Peripherals section.

7.2 Revision 1.30

July 2nd, 2014

Corrected single power supply voltage minimum value from 1.85V to 1.98V.
Updated current consumption.

Updated transition between energy modes.

Updated power management data.

Updated GPIO data.

Updated LFXO, HFXO, HFRCO and ULFRCO data.

Updated LFRCO and HFRCO plots.

Updated ACMP data.

7.3 Revision 1.21

November 21st, 2013
Updated figures.

Updated errata-link.
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Added rising POR level and corrected Thermometer output gradient in Electrical Characteristics section.
Updated Minimum Load Capacitance (C|gxoL) Requirement For Safe Crystal Startup.
Added Gain error drift and Offset error drift to ADC table.

Added reference to errata document.

7.9 Revision 0.92

July 22nd, 2011
Updated current consumption numbers from latest device characterization data.
Updated OPAMP electrical characteristics.

Made ADC plots render properly in Adobe Reader.

7.10 Revision 0.91

February 4th, 2011

Corrected max DAC sampling rate.

Increased max storage temperature.

Added data for <150°C and <70°C on Flash data retention.
Changed latch-up sensitivity test description.

Added IO leakage current.

Added Flash current consumption.

Updated HFRCO data.

Updated LFRCO data.

Added graph for ADC Absolute Offset over temperature.
Added graph for ADC Temperature sensor readout.

Updated OPAMP electrical characteristics.

7.11 Revision 0.90

December 1st, 2010

New peripherals added to pinout, including LESENSE and OpAmps.

7.12 Revision 0.50

May 25th, 2010

Block diagram update.

7.13 Revision 0.40

March 26th, 2010
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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-
guences 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
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