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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 EFM32TG842 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 EFM32TG842 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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divided into two blocks; the main block and the information block. Program code is normally written to
the main block. Additionally, the information block is available for special user data and flash lock bits.
There is also a read-only page in the information block containing system and device calibration data.
Read and write operations are supported in the energy modes EMO and EM1.

2.1.4 Direct Memory Access Controller (DMA)

The Direct Memory Access (DMA) controller performs memory operations independently of the CPU.
This has the benefit of reducing the energy consumption and the workload of the CPU, and enables
the system to stay in low energy modes when moving for instance data from the USART to RAM or
from the External Bus Interface to a PWM-generating timer. The DMA controller uses the PL230 uDMA
controller licensed from ARM.

2.1.5 Reset Management Unit (RMU)

The RMU is responsible for handling the reset functionality of the EFM32TG.
2.1.6 Energy Management Unit (EMU)

The Energy Management Unit (EMU) manage all the low energy modes (EM) in EFM32TG microcon-
trollers. Each energy mode manages if the CPU and the various peripherals are available. The EMU
can also be used to turn off the power to unused SRAM blocks.

2.1.7 Clock Management Unit (CMU)

The Clock Management Unit (CMU) is responsible for controlling the oscillators and clocks on-board
the EFM32TG. The CMU provides the capability to turn on and off the clock on an individual basis to all
peripheral modules in addition to enable/disable and configure the available oscillators. The high degree
of flexibility enables software to minimize energy consumption in any specific application by not wasting
power on peripherals and oscillators that are inactive.

2.1.8 Watchdog (WDOG)

The purpose of the watchdog timer is to generate a reset in case of a system failure, to increase appli-
cation reliability. The failure may e.g. be caused by an external event, such as an ESD pulse, or by a
software failure.

2.1.9 Peripheral Reflex System (PRS)

The Peripheral Reflex System (PRS) system is a network which lets the different peripheral module
communicate directly with each other without involving the CPU. Peripheral modules which send out
Reflex signals are called producers. The PRS routes these reflex signals to consumer peripherals which
apply actions depending on the data received. The format for the Reflex signals is not given, but edge
triggers and other functionality can be applied by the PRS.

2.1.10 Inter-Integrated Circuit Interface (12C)

The 1°C module provides an interface between the MCU and a serial 1°C-bus. It is capable of acting as
both a master and a slave, and supports multi-master buses. Both standard-mode, fast-mode and fast-
mode plus speeds are supported, allowing transmission rates all the way from 10 kbit/s up to 1 Mbit/s.
Slave arbitration and timeouts are also provided to allow implementation of an SMBus compliant system.
The interface provided to software by the 1°C module, allows both fine-grained control of the transmission
process and close to automatic transfers. Automatic recognition of slave addresses is provided in all
energy modes.
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Figure 3.5. Typical High-Level Output Current, 2V Supply Voltage
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Figure 3.8. Typical Low-Level Output Current, 3.8V Supply Voltage
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Figure 3.9. 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|rxo Supported crystal 30 120 | kOhm
equivalent series re-
sistance (ESR)
CLrxoL Supported crystal xt 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
tLrxo Start- up time. ESR=30 kOhm, C, =10 pF, 400 ms
40% - 60% duty cycle has
been reached, LFXOBOOST in
CMU_CTRLis 1

1See Minimum Load Capacitance (C,gxor) Requirement For Safe Crystal Startup in energyAware Designer in Simplicity Studio

For safe startup of a given crystal, the energyAware Designer 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

fHExO Supported nominal 4 32 | MHz
crystal Frequency
Supported crystal Crystal frequency 32 MHz 30 60 | Ohm
ESR{Exo 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 HA
C_.=20 pF, HFXOBOOST in
Current consump- CMU_CTRL equals Ob11
IHEXO tion for HFXO after
startup 32 MHz: ESR=30 Ohm, 165 HA
C.=10 pF, HFXOBOOST in
CMU_CTRL equals 0b11
thExO Startup time 32 MHz: ESR=30 Ohm, 400 us
C_=10 pF, HFXOBOOST in
CMU_CTRL equals Ob11
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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 hit, differ- 66 dB
ential, 5V reference
200 kSamples/s, 12 bit, differ- 69 dB
ential, Vpp reference
200 kSamples/s, 12 hit, differ- 70 dB
ential, 2xVpp reference
1 MSamples/s, 12 bit, single 58 dB
ended, internal 1.25V refer-
ence
1 MSamples/s, 12 bit, single 62 dB
ended, internal 2.5V reference
1 MSamples/s, 12 bit, single 64 dB
ended, Vpp reference
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

Slgnal-to-Noise tial, 2xVpp reference

SINADapc And Distortion-ratio

(SINAD) 200 kSamples/s, 12 bit, sin- 61 dB
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 hit, single 65 dB
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single 66 dB
ended, Vpp reference
200 kSamples/s, 12 hit, 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 68 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-
Spurious-Free Dy- ence
SFDRapc namic Range (SF-
DR) 1 MSamples/s, 12 bit, single 76 dBc

ended, internal 2.5V reference
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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 3.21. ADC Differential Linearity Error vs Code, Vdd = 3V, Temp = 25°C
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Continuous Mode 1000 | kHz
foac S;\C clock frequen- Sample/Hold Mode 250 | kHz
Sample/Off Mode 250 | kHz
CYCpacconv | Clock cyckles per 2
conversion
tbaccony Conversion time us
tDACSETTLE Settllng time 5 Us
500 kSamples/s, 12 bit, sin- 58 dB
gle ended, internal 1.25V refer-
Signal to Noise Ra- | ence
SNRpac tio (SNR)
500 kSamples/s, 12 bit, single 59 dB
ended, internal 2.5V reference
500 kSamples/s, 12 bit, sin- 57 dB
Signal to Noise- gle ended, internal 1.25V refer-
SNDRpac pulse Distortion Ra- ence
tio (SNDR) 500 kSamples/s, 12 hit, single 54 dB
ended, internal 2.5V reference
500 kSamples/s, 12 bit, sin- 62 dBc
Spurious-Free gle ended, internal 1.25V refer-
SFDRpac Dynamic ence
Range(SFDR) 500 kSamples/s, 12 hit, single 56 dBc
ended, internal 2.5V reference
VDACOFFSET Offset voltage After calibration, single ended 2 mV
DNLpac Differential non-lin- | Vpp= 3.0V, Vpp reference +1 LSB
earity
INLpac Integral non-lineari- | Vpp= 3.0V, Vpp reference +5 LSB
ty
MCpac No missing codes 12 bits
3.12 Operational Amplifier (OPAMP)
The electrical characteristics for the Operational Amplifiers are based on simulations.
Table 3.16. OPAMP
OPA2 BIASPROG=0xF, 350 405 | A
HALFBIAS=0x0, Unity Gain
. OPA2 BIASPROG=0x7, 95 115 | pA
lopawvp Active Current HALFBIAS=0x1, Unity Gain
OPA2 BIASPROG=0x0, 13 17 | A
HALFBIAS=0x1, Unity Gain
OPA2 BIASPROG=0xF, 101 dB
HALFBIAS=0x0
. OPA2 BIASPROG=0x7, 98 dB
GoL Open Loop Gain HALFBIAS=0x1
OPA2 BIASPROG=0x0, 91 dB
HALFBIAS=0x1
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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
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OPAO0/OPAL1 BIASPROG=0xF, 0.09 Hs
HALFBIAS=0x0
OPAO/OPAL BIASPROG=0x7, 1.52 us
HALFBIAS=0x1
OPAO0/OPA1 BIASPROG=0x0, 12.74 us
HALFBIAS=0x1
PUopamvp Power-up Time
OPA2 BIASPROG=0xF, 0.09 us
HALFBIAS=0x0
OPA2 BIASPROG=0x7, 0.13 Hs
HALFBIAS=0x1
OPA2 BIASPROG=0x0, 0.17 Hs
HALFBIAS=0x1
Vou=1V, RESSEL=0, 101 WVRws
0.1 Hz<f<10 kHz, OPAX-
HCMDIS=0
Vou=1V, RESSEL=0, 141 WV RS
0.1 Hz<f<10 kHz, OPAXx-
HCMDIS=1
Vou=1V, RESSEL=0, 0.1 196 HVRMS
Hz<f<1 MHz, OPAXHCMDIS=0
Vou=1V, RESSEL=0, 0.1 229 HVRMs
Nopawp Voltage Noise Hz<f<1 MHz, OPAXHCMDIS=1
RESSEL=7, 0.1 Hz<f<10 kHz, 1230 HVRms

OPAXHCMDIS=0

RESSEL=7, 0.1 Hz<f<10 kHz, 2130 HVRwvs
OPAXHCMDIS=1

RESSEL=7, 0.1 Hz<f<1 MHz, 1630 HVRMS
OPAXHCMDIS=0

RESSEL=7, 0.1 Hz<f<1 MHz, 2590 HVRwvs
OPAXHCMDIS=1

Figure 3.24. OPAMP Common Mode Rejection Ratio
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3.13 Analog Comparator (ACMP)

Table 3.17. ACMP

VacMPIN Input voltage range 0 Vpp | V

VacmpPeMm ACMP Common 0 Vob | V
Mode voltage range

BIASPROG=0b0000, FULL- 0.1 0.6 | A
BIAS=0 and HALFBIAS=1 in
ACMPN_CTRL register

BIASPROG=0b1111, FULL- 2.87 12 | pA
lacmp Active current BIAS=0 and HALFBIAS=0 in
ACMPN_CTRL register

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

Internal voltage reference off. 0.0 05| A
Current consump- Using external voltage refer-
IACMPREE tion of internal volt- | ence
age reference
Internal voltage reference 2.15 3.00 | pA
VACMPOFFSET Offset voltage BIASPROG= 0b1010, FULL- -12 0 12 | mV

BIAS=0 and HALFBIAS=0 in
ACMPN_CTRL register

V ACMPHYST ACMP hysteresis Programmable 17 mV

CSRESSEL=0b00 in 39 kOhm
ACMPN_INPUTSEL

CSRESSEL=0b01 in 71 kOhm

Capacitive Sense ACMPn_INPUTSEL

Rcsres :
Internal Resistance | cgpESSEL =0b10 in 104 kOhm
ACMPn_INPUTSEL
CSRESSEL=0b11 in 136 kOhm
ACMPn_INPUTSEL
tACMPSTART Startup time 10 | ps

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. 40) . lacmperer IS zero if an external voltage reference is used.

Total ACMP Active Current

lacmpTOTAL = lacmp + lacvPREF (3.1)
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QFP64 Pin#
and Name

Pin Alternate Functionality / Description

Pin Name Timers Communication

ADCO_CH4
32 PD4 OPAMP_P2 LEUO_TX #0
ADCO_CH5
33 PD5 OPAMP_OUT2 #0 LEUO_RX #0
ADCO_CH6 TIM1_CCO #4 US1_RX #2 LES_ALTEXO #0
34 PD6 DACO_P1/ LETIMO_OUTO #0 12CO SDA #1 ACMPO O #2
OPAMP_P1 PCNTO_SOIN #3 — -
ADCO_CH7 TIM1_CC1 #4 US1 TX #2 CMU_CLKO #2
35 PD7 DACO_N1/ LETIMO_OUT1 #0 12C0 SCL #1 LES_ALTEX1 #0
OPAMP_N1 PCNTO_S1IN #3 - ACMP1_O #2
36 PD8 CMU_CLK1 #1
37 PC6 ACMPO_CH6 12CO_SDA #2 LES_CH®6 #0
38 PC7 ACMPO_CH7 12CO_SCL #2 LES_CH7 #0
39 VDD_DREG Power supply for on-chip voltage regulator.
40 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLe iS required at this pin.
41 PE4 LCD_COMO USO_CS #1
42 PES5 LCD_COM1 USO_CLK #1
43 PE6 LCD_COM2 USO_RX #1
44 PE7 LCD_COM3 USO_TX #1
ACMP1_CH4
45 PC12 DACO_OUTIALT #0/ f:\gﬂg —gl_l; 1K§ ::01
OPAMP_OUTI1ALT -
ACMP1_CH5 TIM1_CCO #0
46 PC13 DACO_OUTI1ALT #1/ TIM1_CC2 #4 LES_CH13 #0
OPAMP_OUTIALT PCNTO_SOIN #0
ACMP1_CH6
47 PC14 DACO_OUTIALT #2/ P-I(—?II'EIA#ECSSL]I-I\? ?#0 USO_CS #3 LES_CH14 #0
OPAMP_OUTI1ALT =
ACMP1_CH7
48 PC15 DACO_OUTIALT #3/ TIM1_CC2 #0 USO_CLK #3 IISESG_(;\-I'\}CSJ ##2
OPAMP_OUTI1ALT =
US1_CLK #2
49 PFO LE-I:I!:\:/IOO_COCL?T?JS#Z LEUO_TX #3 DBG_SWCLK #0/1
- 12CO_SDA #5
50 PF1 TIMO_CC1 #5 LLIJE?J]E)_CRSXf3 DBG_SWDIO #0/1
LETIMO_OUT1 #2 I2C0__SCL #5 GPIO_EM4WU3
ACMP1_O #0
51 PF2 LCD_SEGO TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
52 PF3 LCD_SEG1 PRS_CHO #1
53 PF4 LCD_SEG2 PRS_CH1 #1
54 PF5 LCD_SEG3 PRS_CH2 #1
55 I0VDD_5 Digital 10 power supply 5.
56 VSS Ground.
57 PE8 LCD_SEG4 PRS_CH3 #1
58 PE9 LCD_SEG5
59 PE10 LCD_SEG6 TIM1_CCO #1 USO_TX #0 BOOT_TX
LES_ALTEXS5 #0
60 PE11 LCD_SEG7 TIM1_CC1#1 USO_RX #0 BOOT_RX
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LCD_COM2 PE6 LCD driver common line number 2.
LCD_COM3 PE7 LCD driver common line number 3.
LCD segment line 0. Segments 0, 1, 2 and 3 are controlled
LCD_SEGO PF2 by SEGENO.
LCD segment line 1. Segments 0, 1, 2 and 3 are controlled
LCD_SEG1 PF3 by SEGENO.
LCD segment line 2. Segments 0, 1, 2 and 3 are controlled
LCD_SEG2 PF4 by SEGENO.
LCD segment line 3. Segments 0, 1, 2 and 3 are controlled
LCD_SEG3 PF5 by SEGENO.
LCD segment line 4. Segments 4, 5, 6 and 7 are controlled
LCD_SEG4 PE8 by SEGENL.
LCD segment line 5. Segments 4, 5, 6 and 7 are controlled
LCD_SEG5 PE9 by SEGENL.
LCD segment line 6. Segments 4, 5, 6 and 7 are controlled
LCD_SEG6 PE10 by SEGEN.
LCD segment line 7. Segments 4, 5, 6 and 7 are controlled
LCD_SEG7 PE11 by SEGENL.
LCD segment line 8. Segments 8, 9, 10 and 11 are controlled
LCD_SEG8 PE12 by SEGEN2.
LCD segment line 9. Segments 8, 9, 10 and 11 are controlled
LCD_SEG9 PE13 by SEGEN2.
LCD segment line 10. Segments 8, 9, 10 and 11 are con-
LCD_SEG10 PE14 trolled by SEGEN2.
LCD segment line 11. Segments 8, 9, 10 and 11 are con-
LCD_SEG11 PELS trolled by SEGEN2.
LCD segment line 13. Segments 12, 13, 14 and 15 are con-
LCD_SEG13 PAO trolled by SEGENS.
LCD segment line 14. Segments 12, 13, 14 and 15 are con-
LCD_SEG14 PAL trolled by SEGENS3.
LCD segment line 15. Segments 12, 13, 14 and 15 are con-
LCD_SEG15 PA2 trolled by SEGENS.
LCD segment line 16. Segments 16, 17, 18 and 19 are con-
LCD_SEG16 PA3 trolled by SEGENA.
LCD segment line 17. Segments 16, 17, 18 and 19 are con-
LCD_SEG17 PA4 trolled by SEGENA.
LCD segment line 18. Segments 16, 17, 18 and 19 are con-
LCD_SEG18 PAS trolled by SEGENA.
LCD SEG20/ LCD segment line 20. Segments 20, 21, 22 and 23 are con-
LCD COM4 PB3 trolled by SEGENS. This pin may also be used as LCD COM
_ line 4
LCD SEG21/ LCD segment line 21. Segments 20, 21, 22 and 23 are con-
LCD:COMS PB4 t_rolled by SEGENS. This pin may also be used as LCD COM
line 5
LCD SEG22/ LCD segment line 22. Segments 20, 21, 22 and 23 are con-
LCD COM6 PB5 trolled by SEGENS. This pin may also be used as LCD COM
X line 6
LCD SEG23/ LCD segment line 23. Segments 20, 21, 22 and 23 are con-
LCD COM7 PB6 t_roIIed by SEGENS. This pin may also be used as LCD COM
- line 7
LES_ALTEXO PD6 LESENSE alternate exite output 0.
LES_ALTEX1 PD7 LESENSE alternate exite output 1.
LES_ALTEX2 PA3 LESENSE alternate exite output 2.
LES_ALTEX3 PA4 LESENSE alternate exite output 3.
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LES_ALTEX4 PA5 LESENSE alternate exite output 4.
LES_ALTEX5 PE11 LESENSE alternate exite output 5.
LES_ALTEX6 PE12 LESENSE alternate exite output 6.
LES_ALTEX7 PE13 LESENSE alternate exite output 7.
LES_CH4 PC4 LESENSE channel 4.
LES_CH5 PC5 LESENSE channel 5.
LES_CH6 PC6 LESENSE channel 6.
LES_CH7 PC7 LESENSE channel 7.
LES_CH12 PC12 LESENSE channel 12.
LES_CH13 PC13 LESENSE channel 13.
LES_CH14 PC14 LESENSE channel 14.
LES_CH15 PC15 LESENSE channel 15.
LETIMO_OUTO PD6 PB11 PFO PC4 Low Energy Timer LETIMO, output channel 0.
LETIMO_OUT1 PD7 PF1 PC5 Low Energy Timer LETIMO, output channel 1.
LEUO_RX PD5 PB14 PE15 PF1 PAO LEUARTO Receive input.
LEUO_TX PD4 PB13 PE14 PEO PE2 I&E;:Qfggn:r;iﬁgzig:_tpm. Also used as receive input in half
LEXTALN | P8 Ao uset 5 an optional exermal dook mpucpine ¢
LFXTAL_P PB7 Low Frequency Crystal (typically 32.768 kHz) positive pin.
PCNTO_SOIN PC13 PD6 Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 PD7 Pulse Counter PCNTO input number 1.
PRS_CHO PAO PF3 Peripheral Reflex System PRS, channel 0.
PRS_CH1 PA1 PF4 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PF5 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PES8 Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PD1 PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CC1 PAL PA1 PD2 PF1 Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PD3 PF2 Timer 0 Capture Compare input / output channel 2.
TIM1_CCO PC13 PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CC1 PC14 PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 PE12 PB11 PC13 Timer 1 Capture Compare input / output channel 2.
USO_CLK PE12 PE5 PC15 PB13 PB13 USARTO clock input / output.
US0_CS PE13 PE4 PC14 PB14 PB14 USARTO chip select input / output.
USARTO Asynchronous Receive.
USO_RX PE11 PEG PE12 PB8 USARTO Synchronous mode Master Input / Slave Output
(MISO).
USARTO Asynchronous Transmit.Also used as receive input
in half duplex communication.
US0_TX PE10 PE7 PE13 PB7
USARTO Synchronous mode Master Output / Slave Input
(MOSI).
US1_CLK PB7 PD2 PFO USART1 clock input / output.
US1 CS PB8 PD3 PF1 USART1 chip select input / output.
US1_RX PD1 PD6 USART1 Asynchronous Receive.
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Figure 5.2. TQFP64 PCB Solder Mask

S
U

1000000000« =+ 00000000

1000000000+« 000000000
d

Table 5.2. QFP64 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm) ‘

a 1.72

0.42

c 0.50

d 11.50

e 11.50
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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 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.

Updated chip marking.
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