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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 energy
saving modes, and a wide selection of peripherals, the EFM32GG 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 EFM32GG280 devices. For a complete feature set and
in-depth information on the modules, the reader is referred to the EFM32GG Reference Manual.

A block diagram of the EFM32GG280 is shown in Figure 2.1 (p. 3) .

Figure 2.1. Block Diagram
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2.1.1 ARM Cortex-M3 Core

J

The ARM Cortex-M3 includes a 32-bit RISC processor which can achieve as much as 1.25 Dhrystone
MIPS/MHz. A Memory Protection Unit with support for up to 8 memory segments is included, as well
as a Wake-up Interrupt Controller handling interrupts triggered while the CPU is asleep. 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 and an Em-
bedded Trace Module (ETM) for data/instruction tracing . 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 mes-
sages.
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available in EM2. This makes it ideal for keeping track of time since the RTC is enabled in EM2 where
most of the device is powered down.

2.1.19 Backup Real Time Counter (BURTC)

The Backup Real Time Counter (BURTC) contains a 32-bit counter and is clocked either by a 32.768 kHz
crystal oscillator, a 32.768 kHz RC oscillator or a 1 kHz ULFRCO. The BURTC is available in all Energy
Modes and it can also run in backup mode, making it operational even if the main power should drain out.

2.1.20 Low Energy Timer (LETIMER)

The unique LETIMERTM, the Low Energy Timer, is a 16-bit timer that is available in energy mode EM2
in addition to EM1 and EMO. Because of this, it can be used for timing and output generation when most
of the device is powered down, allowing simple tasks to be performed while the power consumption of
the system is kept at an absolute minimum. The LETIMER can be used to output a variety of waveforms
with minimal software intervention. It is also connected to the Real Time Counter (RTC), and can be
configured to start counting on compare matches from the RTC.

2.1.21 Pulse Counter (PCNT)

The Pulse Counter (PCNT) can be used for counting pulses on a single input or to decode quadrature
encoded inputs. It runs off either the internal LFACLK or the PCNTn_SOIN pin as external clock source.
The module may operate in energy mode EMO - EM3.

2.1.22 Analog Comparator (ACMP)

The Analog Comparator is used to compare the voltage of two analog inputs, with a digital output indi-
cating which input voltage is higher. Inputs can either be one of the selectable internal references or from
external pins. Response time and thereby also the current consumption can be configured by altering
the current supply to the comparator.

2.1.23 Voltage Comparator (VCMP)

The Voltage Supply Comparator is used to monitor the supply voltage from software. An interrupt can
be generated when the supply falls below or rises above a programmable threshold. Response time and
thereby also the current consumption can be configured by altering the current supply to the comparator.

2.1.24 Analog to Digital Converter (ADC)

The ADC is a Successive Approximation Register (SAR) architecture, with a resolution of up to 12 bits
at up to one million samples per second. The integrated input mux can select inputs from 8 external
pins and 6 internal signals.

2.1.25 Digital to Analog Converter (DAC)

The Digital to Analog Converter (DAC) can convert a digital value to an analog output voltage. The DAC
is fully differential rail-to-rail, with 12-bit resolution. It has two single ended output buffers which can be
combined into one differential output. The DAC may be used for a number of different applications such
as sensor interfaces or sound output.

2.1.26 Operational Amplifier (OPAMP)

The EFM32GG280 features 3 Operational Amplifiers. The Operational Amplifier is a versatile general
purpose amplifier with rail-to-rail differential input and rail-to-rail single ended output. The input can be set
to pin, DAC or OPAMP, whereas the output can be pin, OPAMP or ADC. The current is programmable
and the OPAMP has various internal configurations such as unity gain, programmable gain using internal
resistors etc.
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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. 10), 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. 10) , 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. 10) may affect the device reliability
or cause permanent damage to the device. Functional operating conditions are given in Table 3.2 (p.
10) .

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 Voltage on any 1/O -0.3 Vpp+0.3 | V
pin
Current per 1/O pin 100 | mA
(sink)

liomax -
Current per 1/O pin -100 | mA
(source)

3.3 General Operating Conditions

3.3.1 General Operating Conditions

Table 3.2. General Operating Conditions

TamvB Ambient temperature range -40 85| °C
Vbpop Operating supply voltage 1.98 38|V
fapB Internal APB clock frequency 48 | MHz
fAHB Internal AHB clock frequency 48 | MHz
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3.8 General Purpose Input Output

Table 3.7. GPIO

VioiL

Input low voltage

0.30Vpp | V

VioH

Input high voltage

0.70Vpp

ViooH

Output high volt-
age (Production test
condition = 3.0V,
DRIVEMODE =
STANDARD)

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

0.80Vpp

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

0.90Vpp

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=3.0 V,
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
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Symbol Parameter Condition Min Typ Max Unit
Slnklng 20 mA, Vpp=3.0V, 0.20Vpp | V
GPIO_Px_CTRL DRIVEMODE
= HIGH
lloLEAK Input leakage cur- High Impedance 10 connected +0.1 +40 | nA
rent to GROUND or Vpp
Rpy 1/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 QOutput fall time
GPIO_Px_CTRL DRIVEMODE 20+0.1C 250 | ns
= LOW and load capacitance
C,=350-600pF
VIOHYST 110 pln hysteresis VDD =1.98-38V O.lOVDD Vv
(VioTHr+ - VioTHRY)
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fHFRCO =28 MHz 165 190 l,lA
fHFRCO =21 MHz 134 155 IJA
Current consump- | fyerco = 14 MHz 106 120 | pA
lErRCO tion (Production test
condition = 14MHz) furrco = 11 MHz 94 110 | pA
fuErco = 6.6 MHz 77 90 | A
furrco = 1.2 MHz 25 32| A
TUNESTEP},. | Frequency step 0.3° %
FRCO for LSB change in
TUNING value

For devices with prod. rev. < 19, Typ = 7MHz and Min/Max values not applicable.
2For devices with prod. rev. <19, Typ = 1MHz and Min/Max values not applicable.

3The TUNING field in the CMU_HFRCOCTRL register may be used to adjust the HFRCO frequency. There is enough adjustment
range to ensure that the frequency bands above 7 MHz will always have some overlap across supply voltage and temperature. By
using a stable frequency reference such as the LFXO or HFXO, a firmware calibration routine can vary the TUNING bits and the
frequency band to maintain the HFRCO frequency at any arbitrary value between 7 MHz and 28 MHz across operating conditions.

Figure 3.11. Calibrated HFRCO 1 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.12. Calibrated HFRCO 7 MHz Band Frequency
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Figure 3.13. Calibrated HFRCO 11 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.15. Calibrated HFRCO 21 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.16. Calibrated HFRCO 28 MHz Band Frequency vs Supply Voltage and Temperature
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3.9.5 AUXHFRCO
Table 3.12. AUXHFRCO
28 MHz frequency band 27.5 28.0 28.5 | MHz
21 MHz frequency band 20.6 21.0 21.4 | MHz
Oscillation frequen- | 14 MHz frequency band 13.7 14.0 14.3 | MHz
fauxHFRCO cy, Vpp=3.0V,
Tams=25°C 11 MHz frequency band 10.8 11.0 11.2 | MHz
7 MHz frequency band 6.48" 6.60" 6.72" | MHz
1 MHz frequency band 1.15% 1.20° 1.25% | MHz
tAUXH,:Rco_semmgSettling time after fAUXHFRCO =14 MHz 0.6 Cycles
start-up
DCAUXHFERCO Duty cycle fauxHERCO = 14 MHZz 48.5 50 51| %
TUNESTEP auy.Frequency step 0.3% %
HERCO for LSB change in
TUNING value

For devices with prod. rev. < 19, Typ = 7MHz and Min/Max values not applicable.

2For devices with prod. rev. < 19, Typ = 1MHz and Min/Max values not applicable.

3The TUNING field in the CMU_AUXHFRCOCTRL register may be used to adjust the AUXHFRCO frequency. There is enough
adjustment range to ensure that the frequency bands above 7 MHz will always have some overlap across supply voltage and
temperature. By using a stable frequency reference such as the LFXO or HFXO, a firmware calibration routine can vary the
TUNING bits and the frequency band to maintain the AUXHFRCO frequency at any arbitrary value between 7 MHz and 28 MHz
across operating conditions.
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Capcin Input capacitance 2 pF
Rapcin Input ON resistance 1 MOhm
RaDCEILT Input RC filter resis- 10 kOhm
tance
CADCFlLT Input RC filter/de- 250 fF
coupling capaci-
tance
fapccLk ADC Clock Fre- 13 | MHz
guency
6 bit 7 ADC-
CLK
Cycles
8 bit 11 ADC-
tabccony Conversion time CLK
Cycles
12 bit 13 ADC-
CLK
Cycles
tabcaco Acquisition time Programmable 1 256 | ADC-
CLK
Cycles
tADCACQVDD3 Required acquisi- 2 us
tion time for VDD/3
reference
Startup time of ref- 5 us
erence generator
and ADC core in
NORMAL mode
tapcsTART Startup time of ref- 1 us
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
Signal to Noise Ra- | tial, internal 1.25V reference
SNRADC .
tio (SNR) .
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
tial, 2xVpp reference
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1.25V reference 0.012 0.033% | %/°C
GAINgp Gain error drift

2.5V reference 0.012 0.03% | %/°C

1.25V reference 0.22 0.7% | LsBI°C
OFFSETgp Offset error drift

2.5V reference 0.2° 0.62° | LSB/°C

'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.

2Typical numbers given by abs(Mean) / (85 - 25).
3Max number given by (abs(Mean) + 3x stddev) / (85 - 25).

The integral non-linearity (INL) and differential non-linearity parameters are explained in Figure 3.17 (p.
32) and Figure 3.18 (p. 33) , respectively.

Figure 3.17. Integral Non-Linearity (INL)
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Figure 3.18. Differential Non-Linearity (DNL)
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Figure 3.24. ADC Temperature sensor readout
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3.11 Digital Analog Converter (DAC)

Table 3.15. DAC

VDD voltage reference, single 0 Vop | V
Output voltage ended
Vbacout range :
VDD voltage reference, differ- -Vbob Vop | V
ential
Vpacem Output common 0 Vpp | V
mode voltage range
500 kSamples/s, 12 bit 400" 600" | pA
Active current in-
Ibac cluding references | 100 kSamples/s, 12 bit 200" 260" HA
for 2 channels 1 1
1 kSamples/s 12 bit NORMAL 17 257 | A
SRpac Sample rate 500 | ksam-
ples/s
Continuous Mode 1000 | kHz
foac DAC clock frequen- Sample/Hold Mode 250 | kHz
cy
Sample/Off Mode 250 | kHz
CYCpacconv | Clock cyckles per 2
conversion
tbacconv Conversion time 2 Hs
tDACSETTLE Settling time 5 us
500 kSamples/s, 12 bit, sin- 58 dB
gle ended, internal 1.25V refer-
ence
SNRpac ﬁ(‘)gégilg)'\‘o'se Ra- | 500 kSamples/s, 12 bit, single 59 dB
ended, internal 2.5V reference
500 kSamples/s, 12 bit, differ- 58 dB
ential, internal 1.25V reference
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Figure 3.34. EBI Read Enable Related Timing Requirements

RDSETUP RDSTRB RDHOLD
0,1, 2,..) 1, 2,3,..) ©,1,2,..)
EBI_A[N- 1:0] >< ADDR[N:1] Z
EBI_AD[15:0] >< z < patAs0] Xz
EBI_CSn | | i
ot : i
EBI_REn <« 1
I E— ] tH7R51 |
Table 3.22. EBI Read Enable Related Timing Requirements
tsy Ren1234 Setup time, from EBI_AD valid to trailing EBI_REn 37 ns
edge
th_Ren 1234 Hold time, from trailing EBI_REn edge to EBI_AD -1 ns
invalid
lApplies for all addressing modes (figure only shows D16A8).
2Applies for both EBI_REn and EBI_NANDRERN (figure only shows EBI_REn)
3Applies for all polarities (figure only shows active low signals)
*Measurement done at 10% and 90% of Vpp (figure shows 50% of ypp)
Figure 3.35. EBI Ready/Wait Related Timing Requirements
RDSETUP RDSTRB SYNC RDHOLD
0,1,2,..) 1, 2,3,..) (3) ,1,2,..)
EB|_RDY /| TN\
EBI_AD[15:0] _>< z | X patafis:o] X
EBLCSn | | /7
EBI_REn j < tsu_arpy 4/ i
tH_ArDY

Table 3.23. EBI Ready/Wait Related Timing Requirements

tsu_arDy 1234 Setup time, from EBI_ARDY valid to trailing 37 + (3 * thrcorECLK) ns
EBI_REn, EBI_WEn edge
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Parameter Condition
IpenT PCNT current PCNT idle current, clock en- 54 nA
abled
IrTC RTC current RTC idle current, clock enabled 54 nA
lAES AES current AES idle current, clock enabled 3.2 pA/
MHz
lpio GPIO current GPIO idle current, clock en- 3.7 HA/
abled MHz
leg| EBI current EBI idle current, clock enabled 11.8 HA/
MHz
lprs PRS current PRS idle current 35 HA/
MHz
Ioma DMA current Clock enable 11.0 HA/
MHz
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ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.

ACMP1_O PF2 PE3 PD7 Analog comparator ACMP1, digital output.

ADCO_CHO PDO Analog to digital converter ADCO, input channel number 0.
ADCO_CH1 PD1 Analog to digital converter ADCO, input channel number 1.
ADCO_CH2 PD2 Analog to digital converter ADCO, input channel number 2.
ADCO_CH3 PD3 Analog to digital converter ADCO, input channel number 3.
ADCO_CH4 PD4 Analog to digital converter ADCO, input channel number 4.
ADCO_CH5 PD5 Analog to digital converter ADCO, input channel number 5.
ADCO_CH®6 PD6 Analog to digital converter ADCO, input channel number 6.
ADCO_CH7 PD7 Analog to digital converter ADCO, input channel number 7.
BOOT_RX PE11 Bootloader RX.

BOOT_TX PE10 Bootloader TX.

BU_STAT PE3 E:g:ﬂg rl:cé\éveer Domain status, whether or not the system is in
BU_VIN PD8 Battery input for Backup Power Domain

BU_VOUT PE2 Power output for Backup Power Domain

CMU_CLKO PA2 PC12 PD7 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PD8 PE12 Clock Management Unit, clock output number 1.
OPAMP_NO PC5 Operational Amplifier O external negative input.
OPAMP_N1 PD7 Operational Amplifier 1 external negative input.
OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OUTO/ PB11 Digital to Analog Converter DACO_OUTO /
OPAMP_OUTO OPAMP output channel number 0.

Ot Areog orverer ACO_OLTOAT!
DACO_OuUT1/ PB12 Digital to Analog Converter DACO_OUT1/
OPAMP_OUT1 OPAMP output channel number 1.

OPAMP_OUT2 PD5 PDO Operational Amplifier 2 output.

OPAMP_PO PC4 Operational Amplifier O external positive input.
OPAMP_P1 PD6 Operational Amplifier 1 external positive input.
OPAMP_P2 PD4 Operational Amplifier 2 external positive input.

Debug-interface Serial Wire clock input.

DBG_SWCLK PFO PFO PFO PFO Note that this function is enabled to pin out of reset, and has
a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 PF1 PF1 PF1 Note that this function is enabled to pin out of reset, and has
a built-in pull up.
Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PC15 PD1 PD2 Note that this function is not enabled after reset, and must be
enabled by software to be used.
EBI_A00 PA12 PA12 PA12 External Bus Interface (EBI) address output pin 00.
EBI_A01 PA13 PA13 PA13 External Bus Interface (EBI) address output pin 01.
EBI_A02 PA14 PA14 PA14 External Bus Interface (EBI) address output pin 02.
EBI_A03 PB9 PB9 PB9 External Bus Interface (EBI) address output pin 03.
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EBI_A04 PB10 PB10 PB10 External Bus Interface (EBI) address output pin 04.
EBI_A05 PC6 PC6 PC6 External Bus Interface (EBI) address output pin 05.
EBI_A06 PC7 PC7 PC7 External Bus Interface (EBI) address output pin 06.
EBI_A07 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
EBI_A08 PE1 PE1 PE1 External Bus Interface (EBI) address output pin 08.
EBI_A09 PE2 PC9 PC9 External Bus Interface (EBI) address output pin 09.
EBI_A10 PE3 PC10 PC10 External Bus Interface (EBI) address output pin 10.
EBI_A11l PE4 PE4 PE4 External Bus Interface (EBI) address output pin 11.
EBI_A12 PE5 PE5 PES External Bus Interface (EBI) address output pin 12.
EBI_A13 PE6 PE6 PE6 External Bus Interface (EBI) address output pin 13.
EBI_A14 PE7 PE7 PE7 External Bus Interface (EBI) address output pin 14.
EBI_A15 PC8 PC8 PC8 External Bus Interface (EBI) address output pin 15.
EBI_A16 PBO PBO PBO External Bus Interface (EBI) address output pin 16.
EBI_A17 PB1 PB1 PB1 External Bus Interface (EBI) address output pin 17.
EBI_A18 PB2 PB2 PB2 External Bus Interface (EBI) address output pin 18.
EBI_A19 PB3 PB3 PB3 External Bus Interface (EBI) address output pin 19.
EBI_A20 PB4 PB4 PB4 External Bus Interface (EBI) address output pin 20.
EBI_A21 PB5 PB5 PB5 External Bus Interface (EBI) address output pin 21.
EBI_A22 PB6 PB6 PB6 External Bus Interface (EBI) address output pin 22.
EBI_A23 PCO PCO PCO External Bus Interface (EBI) address output pin 23.
EBI_A24 PC1 PC1 PC1 External Bus Interface (EBI) address output pin 24.
EBI_A25 PC2 PC2 PC2 External Bus Interface (EBI) address output pin 25.
EBI_A26 PC4 PC4 PC4 External Bus Interface (EBI) address output pin 26.
EBI_A27 PD2 PD2 PD2 External Bus Interface (EBI) address output pin 27.
EBI_ADOO PES PES PES E_xternal Bus Interface (EBI) address and data input / output
pin 00.
EBI ADO1 PE9 PE9 PEY External Bus Interface (EBI) address and data input / output
- pin O1.
EBI_ADO2 PE10 PE10 PE10 Ei)r(]t%r;al Bus Interface (EBI) address and data input / output
EBI_ADO3 PE11 PE11 PE11 Eiﬁc%rgal Bus Interface (EBI) address and data input / output
EBI_ADO4 PE12 PE12 PE12 ;):%Tal Bus Interface (EBI) address and data input / output
EBI_ADOS PE13 PE13 PE13 ;ﬁ%@al Bus Interface (EBI) address and data input / output
EBI_ADO6 PE14 PE14 PE14 E;r(]t%rgal Bus Interface (EBI) address and data input / output
EBI_ADO7 PE15 PE15 PE15 E;(]t%?al Bus Interface (EBI) address and data input / output
EBI_ADOS PA15 PAL5 PAILS ;ﬁc%rgal Bus Interface (EBI) address and data input / output
EBI ADO9 PAO PAO PAO E_xternal Bus Interface (EBI) address and data input / output
- pin 09.
EBI_AD10 PAL PAL PAL External Bus Interface (EBI) address and data input / output

pin 10.
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EBI_AD11 PA2 PA2 PA2 'I;>r<]telr{1al Bus Interface (EBI) address and data input / output

EBI_AD12 PA3 PA3 PA3 ;fir;al Bus Interface (EBI) address and data input / output

EBI_AD13 PA4 PA4 PA4 ;>r<]telr§al Bus Interface (EBI) address and data input / output

EBI_AD14 PAS PAS PAS ;felTal Bus Interface (EBI) address and data input / output

EBI_AD15 PA6 PA6 PAG Eﬂ(\tirgal Bus Interface (EBI) address and data input / output

EBI_ALE PF3 PC11 PC11 External Bus Interface (EBI) Address Latch Enable output.

EBI_ARDY PF2 PF2 PF2 External Bus Interface (EBI) Hardware Ready Control input.

EBI_BLO PF6 PF6 PF6 External Bus Interface (EBI) Byte Lane/Enable pin 0.

EBI_BL1 PF7 PF7 PF7 External Bus Interface (EBI) Byte Lane/Enable pin 1.

EBI_CSO PD9 PD9 PD9 External Bus Interface (EBI) Chip Select output 0.

EBI_CS1 PD10 PD10 PD10 External Bus Interface (EBI) Chip Select output 1.

EBI_CS2 PD11 PD11 PD11 External Bus Interface (EBI) Chip Select output 2.

EBI_CS3 PD12 PD12 PD12 External Bus Interface (EBI) Chip Select output 3.

EBI_CSTFT PA7 PA7 PA7 External Bus Interface (EBI) Chip Select output TFT.

EBI_DCLK PA8 PA8 PA8 External Bus Interface (EBI) TFT Dot Clock pin.

EBI_DTEN PA9 PA9 PA9 External Bus Interface (EBI) TFT Data Enable pin.

EBI_HSNC PALL PALL PALL FI§i>r<]ternal Bus Interface (EBI) TFT Horizontal Synchronization

EBI_NANDREN PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable output.

EBI_NANDWERN PC5 PC5 PC5 External Bus Interface (EBI) NAND Write Enable output.

EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.

EBI_VSNC PA10 PA10 PA10 FIfi);ternal Bus Interface (EBI) TFT Vertical Synchronization

EBI_WEn PF4 PF8 PF4 External Bus Interface (EBI) Write Enable output.

ETM_TCLK PD7 PF8 PC6 PA6 Embedded Trace Module ETM clock .

ETM_TDO PD6 PF9 pPC7 PA2 Embedded Trace Module ETM data O.

ETM_TD1 PD3 PD3 PA3 Embedded Trace Module ETM data 1.

ETM_TD2 PD4 PD4 PA4 Embedded Trace Module ETM data 2.

ETM_TD3 PD5 PF3 PD5 PA5 Embedded Trace Module ETM data 3.

GPIO_EM4WUO PAO Pin can be used to wake the system up from EM4

GPIO_EM4WU1 PA6 Pin can be used to wake the system up from EM4

GPIO_EM4WU2 PC9 Pin can be used to wake the system up from EM4

GPIO_EM4WU3 PF1 Pin can be used to wake the system up from EM4

GPIO_EM4WU4 PF2 Pin can be used to wake the system up from EM4

GPIO_EM4WUS5 PE13 Pin can be used to wake the system up from EM4

HEXTAL N PB14 ng_h Frequenc_y Crys_tal negative pin. Also used as external
— optional clock input pin.

HFXTAL_P PB13 High Frequency Crystal positive pin.

12C0_SCL PAL PD7 pPC7 PC1 PF1 PE13 12C0 Serial Clock Line input / output.

12C0_SDA PAO PD6 PC6 PCO PFO PE12 12C0 Serial Data input / output.
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12C1_SCL PC5 PB12 PE1 12C1 Serial Clock Line input / output.

12C1_SDA PC4 PB11 PEO 12C1 Serial Data input / output.

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.

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_CHO PCO LESENSE channel 0.

LES_CH1 PC1 LESENSE channel 1.

LES_CH2 PC2 LESENSE channel 2.

LES_CH3 PC3 LESENSE channel 3.

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_CH8 pPc8 LESENSE channel 8.

LES_CH9 PC9 LESENSE channel 9.

LES_CH10 PC10 LESENSE channel 10.

LES_CH11 PC11 LESENSE channel 11.

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 PB12 PF1 PC5 Low Energy Timer LETIMO, output channel 1.

LEUO_RX PD5 PB14 PE15 | PF1 PAO LEUARTO Receive input.

LEUO_TX PD4 PB13 PE14 PFO PE2 Id_EgjleAch:nI;ir:\sig:ig:.tpUt Also used as receive input in half
LEU1_RX PC7 PA6 LEUART1 Receive input.

LEUL_TX PC6 PAS IaErlJJIQf;I'Oln;I'r;aur:]sl?al:l grt:.tput. Also used as receive input in half
LEXTALN | PBB oo st a5 an opional extemal ook Ut g
LFXTAL_P PB7 Low Frequency Crystal (typically 32.768 kHz) positive pin.
PCNTO_SOIN PC13 PEO PCO PD6 Pulse Counter PCNTO input number 0.

PCNTO_S1IN PC14 PE1 PC1 PD7 Pulse Counter PCNTO input number 1.

PCNT1_SOIN PC4 PB3 Pulse Counter PCNT1 input number 0.

PCNT1_S1IN PC5 PB4 Pulse Counter PCNT1 input number 1.

PCNT2_SOIN PDO PE8 Pulse Counter PCNT2 input number 0.

PCNT2_S1IN PD1 PE9 Pulse Counter PCNT2 input number 1.
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Figure 5.2. LQFP100 PCB Solder Mask
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Table 5.2. QFP100 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm) ‘
a 1.57

0.42

c 0.50

d 15.40

e 15.40
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