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EFNVI'32 ...the world's most energy friendly microcontrollers

1 Ordering Information

Table 1.1 (p. 2) shows the available EFM32WG295 devices.

Table 1.1. Ordering Information

Ordering Code Flash (kB) RAM (kB) Supply Temperature @ Package
Voltage (°C)
V)
EFM32WG295F64-BGA120 64 32 48 1.98-3.8 -40 - 85 BGA120
EFM32WG295F128-BGA120 128 32 48 1.98-38 |-40-85 BGA120
EFM32WG295F256-BGA120 256 32 48 198-38 |[-40-85 BGA120

Visit www.silabs.com for information on global distributors and representatives.
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2.1.27 Low Energy Sensor Interface (LESENSE)

The Low Energy Sensor Interface (LESENSETM), is a highly configurable sensor interface with support
for up to 16 individually configurable sensors. By controlling the analog comparators and DAC, LESENSE
is capable of supporting a wide range of sensors and measurement schemes, and can for instance mea-
sure LC sensors, resistive sensors and capacitive sensors. LESENSE also includes a programmable
FSM which enables simple processing of measurement results without CPU intervention. LESENSE is
available in energy mode EM2, in addition to EMO and EM1, making it ideal for sensor monitoring in
applications with a strict energy budget.

2.1.28 Backup Power Domain

The backup power domain is a separate power domain containing a Backup Real Time Counter, BURTC,
and a set of retention registers, available in all energy modes. This power domain can be configured to
automatically change power source to a backup battery when the main power drains out. The backup
power domain enables the EFM32WG295 to keep track of time and retain data, even if the main power
source should drain out.

2.1.29 Advanced Encryption Standard Accelerator (AES)

The AES accelerator performs AES encryption and decryption with 128-bit or 256-bit keys. Encrypting or
decrypting one 128-bit data block takes 52 HFCORECLK cycles with 128-bit keys and 75 HFCORECLK
cycles with 256-bit keys. The AES module is an AHB slave which enables efficient access to the data
and key registers. All write accesses to the AES module must be 32-bit operations, i.e. 8- or 16-bit
operations are not supported.

2.1.30 General Purpose Input/Output (GPIO)

In the EFM32WG295, there are 93 General Purpose Input/Output (GPIO) pins, which are divided into
ports with up to 16 pins each. These pins can individually be configured as either an output or input. More
advanced configurations like open-drain, filtering and drive strength can also be configured individually
for the pins. The GPIO pins can also be overridden by peripheral pin connections, like Timer PWM
outputs or USART communication, which can be routed to several locations on the device. The GPIO
supports up to 16 asynchronous external pin interrupts, which enables interrupts from any pin on the
device. Also, the input value of a pin can be routed through the Peripheral Reflex System to other
peripherals.

2.2 Configuration Summary

The features of the EFM32WG295 is a subset of the feature set described in the EFM32WG Reference
Manual. Table 2.1 (p. 7) describes device specific implementation of the features.

Table 2.1. Configuration Summary

Cortex-M4 Full configuration NA
DBG Full configuration DBG_SWCLK, DBG_SWDIO,
DBG_SWO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CMU Full configuration CMU_OUTO0, CMU_OUT1
WDOG Full configuration NA
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PRS Full configuration NA

EBI Full configuration EBI_A[27:0], EBI_AD[15:0], EBI_ARDY,
EBI_ALE, EBI_BL[1:0], EBI_CS[3:0],
EBI_CSTFT, EBI_DCLK, EBI_DTEN,
EBI_HSNC, EBI_NANDRERN,
EBI_NANDWER, EBI_REn, EBI_VSNC,
EBI_WEn

12C0 Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration 12C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA USO_TX, USO_RX. USO_CLK, US0_Cs

USART1 Full configuration with 12S US1_TX, US1_RX, US1_CLK, US1_CS

USART2 Full configuration with 12S US2_TX, US2_RX, US2_CLK, US2_CS

UARTO Full configuration UO_TX, U0O_RX

UART1 Full configuration Ul TX, Ul_RX

LEUARTO Full configuration LEUO_TX, LEUO_RX

LEUART1 Full configuration LEULl TX, LEU1 RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]

TIMER1 Full configuration TIM1_CCJ[2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

TIMER3 Full configuration TIM3_CCJ2:0]

RTC Full configuration NA

BURTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]

PCNTO Full configuration, 16-bit count register | PCNTO_S[1:0]

PCNT1 Full configuration, 8-bit count register | PCNT1_S[1:0]

PCNT2 Full configuration, 8-bit count register PCNT2_S[1:0]

ACMPO Full configuration ACMPO_CH][7:0], ACMPO_O

ACMP1 Full configuration ACMP1_CH][7:0], ACMP1_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH[7:0]

DACO Full configuration DACO_OUT[1:0], DACO_OUTXALT

OPAMP Full configuration Outputs: OPAMP_OUTX,
OPAMP_OUTXALT, Inputs:
OPAMP_Px, OPAMP_NXx

AES Full configuration NA

GPIO 93 pins Available pins are shown in
Table 4.3 (p. 67)

2.3 Memory Map

The EFM32WG295 memory map is shown in Figure 2.2 (p. 9), with RAM and Flash sizes for the

largest memory configuration.
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3.6 Power Management
The EFM32WG 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 3.6. Power Management

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

CbECOUPLE Voltage regulator X5R capacitor recommended. 1 UF
decoupling capaci- | Apply between DECOUPLE pin
tor. and GROUND

3.7 Flash

Table 3.7. Flash

ECrLaAsH Flash erase cycles 20000 cycles
before failure
Tame<150°C 10000 h
RETELAsH Flash data retention | Tayg<85°C 10 years
Tame<70°C 20 years
tw_proG Word (32-bit) pro- 20 us
gramming time
tPERASE Page erase time 20 20.4 20.8 | ms
tDERASE Device erase time 40 40.8 41.6 | ms
lERASE Erase current 7t | mA
WRITE Write current 7t | mA
VELASH Supply voltage dur- 1.98 38|V
ing flash erase and
write

IMeasured at 25°C
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3.8 General Purpose Input Output

Table 3.8. 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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Figure 3.11. Typical Low-Level Output Current, 2V Supply Voltage
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3.9.4 HFRCO

Table 3.12. HFRCO

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
fhFrco cy, Vpp=3.0V,
Tame=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
thrrco_seting | Settling time after furrco = 14 MHz 0.6 Cycles
start-up
fHFRCO =28 MHz 165 215 IJA
fHFRCO =21 MHz 134 175 IJA
Current consump- | HFrRco = 14 MHz 106 140 | pA
IhFrcO tion
furrco = 11 MHz 94 125 | pA
furrco = 6.6 MHz 77 105 | A
fHFRCO =1.2 MHz 25 40 IJA
DCxrrco Duty CyCle furrco = 14 MHz 48.5 50 51| %
TUNESTEPy. | Frequency step 0.3 %
FRCO for LSB change in
TUNING value

“The 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 3.18. Calibrated HFRCO 1 MHz Band Frequency vs Supply Voltage and Temperature
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erence voltage on
channel 6
VapceMIN Common mode in- 0 Vopo | V
put range
laDCIN Input current 2pF sampling capacitors <100 nA
CMRRapc Analog input com- 65 dB
mon mode rejection
ratio
1 MSamples/s, 12 bit, external 351
reference
10 kSamples/s 12 bit, internal 67 HA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b00
lapc Average active cur- | 1 kSamples/s 12 bit, internal 63 HA
rent 1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b01
10 kSamples/s 12 bit, internal 64 HA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b10
|ADCREF Current consump- Internal voltage reference 65 HA
tion of internal volt-
age reference
CaDpCIN Input capacitance 2 pF
Rapcin Input ON resistance 1 MOhm
RapcEILT Input RC filter resis- 10 kOhm
tance
CADCFILT Input RC filter/de- 250 fF
coupling capaci-
tance
fADCCLK ADC Clock Fre- 13 | MHz
guency
6 bit 7 ADC-
CLK
Cycles
8 bit 11 ADC-
tapccony 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
ADCSTART erence generator
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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
tial, 2xVpp reference
200 kSamples/s, 12 hit, sin- 61 dB
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 bit, single 65 dB
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single 66 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 hit, differ- 66 dB
ential, 5V reference
200 kSamples/s, 12 bit, differ- 62 66 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-
ence
1 MSamples/s, 12 bit, single 76 dBc
ended, internal 2.5V reference
1 MSamples/s, 12 bit, single 73 dBc
ended, Vpp reference
1 MSamples/s, 12 bit, differen- 66 dBc
tial, internal 1.25V reference
1 MSamples/s, 12 bit, differen- 77 dBc
tial, internal 2.5V reference

Spurious-Free Dy- | 4 MSamples/s, 12 bit, differen- 76 dBc

SFDRppc namic Range (SF- tial, Vpp reference

DR)
1 MSamples/s, 12 bit, differen- 75 dBc
tial, 2xVpp reference
1 MSamples/s, 12 bit, differen- 69 dBc
tial, 5V reference
200 kSamples/s, 12 bit, sin- 75 dBc
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 hit, single 75 dBc

ended, internal 2.5V reference

200 kSamples/s, 12 bit, single 76 dBc
ended, Vpp reference
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3.10.1 Typical performance

Figure 3.26. ADC Frequency Spectrum, Vdd = 3V, Temp = 25°C
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Figure 3.28. ADC Differential Linearity Error vs Code, Vdd = 3V, Temp = 25°C
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Figure 3.37. ACMP Characteristics, Vdd = 3V, Temp = 25°C, FULLBIAS =0, HALFBIAS =1
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Table 3.20. EBI Write Enable Timing

ton wen1234 Output hold time, from trailing EBI_WEn/ -6.00 + (WRHOLD * ns
EBI_NANDWER edge to EBI_AD, EBI_A, tHFCORECLK)
EBI_CSn, EBI_BLn invalid

tosu wen 12345 Output setup time, from EBI_AD, EBI_A, -14.00 + (WRSETUP ns
EBI_CSn, EBI_BLn valid to leading EBI_WEn/ * tHECORECLK)
EBI_NANDWERN edge

twipTH wen 22345 | EBI_WEN/EBI_NANDWER pulse width -7.00 + (WRSTRB ns

+1) * tHrcoRreCLK)

lApplies for all addressing modes (figure only shows D16 addressing mode)
2Applies for both EBI_WEn and EBI_NANWER (figure only shows EBI_WEn)
3Applies for all polarities (figure only shows active low signals)
“Measurement done at 10% and 90% of Vpp (figure shows 50% of ypp)

®The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFWE=0. The leading edge
of EBI_WEn can be moved to the right by setting HALFWE=1. This decreases the length of twptH_wen and increases the length

of tosu_wen by 1/2 * tyrciknoDiv-

Figure 3.39. EBI Address Latch Enable Related Output Timing

ADDRSETUP ADDRHOLD WRSETUP WRSTRB WRHOLD
1,2,3,..) (0,1,2,..) (0,1,2,..) 1,2,3,..) (0,1,2,..)
] 1 1 I
EBI_AD[15:0] >|< | ADDR[16:1]| | DATA[15:0] z
— } I
I I 1
EBLALE | g WorAE " »
tosquLlEn\— [ tWIDTH_ALEn
BBl Cs |
EBI_WEn
Table 3.21. EBI Address Latch Enable Related Output Timing
toH_ALER 1234 Output hold time, from trailing EBI_ALE edge to -6.00 + (AD- ns
EBI_AD invalid DRHOLD® * tyrcoRe.
CLK)
tosu_ALEn 124 Output setup time, from EBI_AD valid to leading -13.00 + (0 * tyrcoRE- ns
EBI_ALE edge CLK)
tWIDTH_ALEn 1234 EBI_ALEn pU'Se width -7.00 + (ADDRSET- ns
UP+1) * thrcorecLK)

lApplies to addressing modes D8A24ALE and D16A16ALE (figure only shows D16A16ALE)
2Applies for all polarities (figure only shows active low signals)

% The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFALE=0. The trailing edge
of EBI_ALE can be moved to the left by setting HALFALE=1. This decreases the length of typtH_aLen @and increases the length
of tOH_ALEN by tyrcorectk - 1/2 * thrcLknoDIv-

“Measurement done at 10% and 90% of Vpp (figure shows 50% of ypp)

5Figure only shows a write operation. For a multiplexed read operation the address hold time is controlled via the RDSETUP state
instead of via the ADDRHOLD state.
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Figure 3.41. EBI Read Enable Related Timing Requirements
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I
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¢ I
EBI_REn PR :
N I
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Table 3.23. 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 3.42. EBI Ready/Wait Related Timing Requirements
RDSETUP RDSTRB SYNC RDHOLD
0,1,2,..) 1, 2,3,..) (3) ,1,2,..)
I [ I
EBI_RDY I I
: N )
] I I
EBI_AD[15:0] >< Z | X oataisop X
I .
— | | —
EBI_CSn | |
I I
I |
EB|_REn > Iy prov » o
f [y |
tH_ArDY
Table 3.24. EBI Ready/Wait Related Timing Requirements
tsu_arDy 1234 Setup time, from EBI_ARDY valid to trailing 37 + (3 * thrcorRECLK) ns
EBI_REn, EBI_WEn edge
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BGA120 Pin#
and Name

Pin Name

Pin Alternate Functionality / Description

Timers

Communication
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H12 PE2 BU_VOUT EBI_A09 #0 TIM3_CC2 #1 Ul_TX#3 ACMPO_O #1
LEU1_RX #0 LES_CH7 #0
H13 PC7 ACMPO_CH7 EBI_AO06 #0/1/2 12C0_SCL #2 ETM_TDO #2
J1 PD14 12C0O_SDA #3
J2 PD15 12C0O_SCL #3
J3 VSS Ground
Ji1 I0VDD_3 Digital 10 power supply 3.
LEU1_TX #0 LES_CH®6 #0
J12 PC6 ACMPO_CH6 EBI_A05 #0/1/2 12CO_SDA #2 ETM_TCLK #2
J13 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLe IS required at this pin.
ACMPO_CHO USO_TX #5
K1 PCO DACO_OUTOALT #0/ EBI_A23 #0/1/2 P-Q,z’l?acs%l"f 12 US1_TX #0 :;Ez—g:g ng
OPAMP_OUTOALT - 12CO_SDA #4 -
ACMPO_CH1 USO_RX #5
K2 PC1 DACO_OUTOALT #1/ EBI_A24 #0/1/2 P-(I-Jlklﬂ'l(')acsclzll\f iz US1_RX#0 :;Eg—(é:]é z%
OPAMP_OUTOALT - 12CO_SCL #4 -
K3 I0VDD_4 Digital 10 power supply 4.
K11 VSS Ground
K12 VSS Ground
K13 PD8 BU_VIN CMU_CLK1 #1
ACMPOQ_CH2
L1 PC2 DACO_OUTOALT #2/ EBI_A25 #0/1/2 TIMO_CDTIO #4 US2_TX #0 LES_CH2 #0
OPAMP_OUTOALT
ACMPO_CH3
L2 PC3 DACO_OUTOALT #3/ EBI_NANDRERN #0/1/2 TIMO_CDTI1 #4 US2_RX #0 LES_CH3 #0
OPAMP_OUTOALT
L3 PA7 EBI_CSTFT #0/1/2
L4 I0VDD_5 Digital 10 power supply 5.
L5 VSS Ground
L6 VSS Ground
L7 I0VDD_6 Digital 10 power supply 6.
L8 PB9 EBI_A03 #0/1/2 Ul_TX #2
L9 PB10 EBI_A04 #0/1/2 Ul_RX #2
ADCO_CHO
DACO_OUTOALT #4/
L10 PDO OPAMP_OUTOALT PCNT2_SOIN #0 US1_TX #1
OPAMP_OUT2 #1
ADCO_CH1
L11 PD1 DACO_OUTI1ALT #4/ P-(I;IklA'IE)Z_CS(i?N#iO US1_RX #1 DBG_SWO #2
OPAMP_OUTIALT -
ADCO_CH4
L12 PD4 OPAMP_P2 LEUO_TX #0 ETM_TD2 #0/2
CMU_CLKO #2
ADCO_CH7 TIM1_CC1 #4 US1_TX #2 LES_ALTEX1 #0
L13 PD7 DACO_N1/ LETIMO_OUT1 #0 12C0 SCL #1 ACMPL O #2
OPAMP_N1 PCNTO_S1IN #3 = ETM_TC_LK #0
USO_TX #4
M1 PB7 LFXTAL_P TIM1_CCO #3 US1 CLK #0
ACMPO_CH4 TIMO_CDTI2 #4 US2_CLK #0
M2 PCa DACO_PO/ EBI_A26 #0/1/2 LETIMO_OUTO #3 12C1_SDA #0 LES_CH4 #0
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BGA120 Pin# Pin Alternate Functionality / Description
and Name

Pin Name Timers Communication

OPAMP_PO PCNT1_SOIN #0
M3 PA8 EBI_DCLK #0/1/2 TIM2_CCO0 #0
M4 PA10 EBI_VSNC #0/1/2 TIM2_CC2 #0
M5 PA13 EBI_AO01 #0/1/2 TIM2_CC1 #1
M6 PA14 EBI_A02 #0/1/2 TIM2_CC2 #1
Reset input, active low.
M7 RESETn To apply an external reset source to this pin, it is required to only drive this pin low during reset, and let the internal pull-up ensure
that reset is released.
M8 AVSS_1 Analog ground 1.
M9 AVDD_2 Analog power supply 2.
M10 AVDD_1 Analog power supply 1.
M11 AVSS_0 Analog ground 0.
ADCO_CH3
M12 PD3 OPAMP_N2 TIMO_CC2 #3 US1_CS #1 ETM_TD1 #0/2
ADCO_CH6 TIM1_CCO #4 US1 RX #2 LES_ALTEXO #0
M13 PD6 DACO_P1/ LETIMO_OUTO #0 12C0 SDA #1 ACMPO_O #2
OPAMP_P1 PCNTO_SOIN #3 — ETM_TDO #0
USO_RX #4
N1 PB8 LFEXTAL_N TIM1_CC1 #3 US1_CS #0
ACMPO_CH5
= LETIMO_OUT1 #3 US2_CS #0
N2 PC5 DACO_NO/ EBI_NANDWER #0/1/2 PCNTI_S1IN #0 12C1_SCL #0 LES_CHS5 #0
OPAMP_NO
N3 PA9 EBI_DTEN #0/1/2 TIM2_CC1 #0
N4 PA11 EBI_HSNC #0/1/2
N5 PA12 EBI_AO00 #0/1/2 TIM2_CCO #1
DACO_OUTO/ TIM1_CC2 #3
N6 PB11 OPAMP_OUTO LETIMO_OUTO #1 12C1,_SDA#1
DACO_OUT1/
N7 PB12 OPAMP_OUT1 LETIMO_OUT1 #1 12C1_SCL #1
N8 AVSS_2 Analog ground 2.
USO_CLK #4/5
N9 PB13 HEXTAL_P LEUO_TX #1
USO0_CS #4/5
N10 PB14 HFXTAL_N LEUO_RX #1
N11 AVDD_0 Analog power supply 0.
N12 PD2 ADCO_CH2 EBI_A27 #0/1/2 TIMO_CC1 #3 US1_CLK #1 DBG_SWO #3
ADCO_CH5
N13 PD5 OPAMP_OUT? #0 LEUO_RX #0 ETM_TD3 #0/2

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. 62). 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.
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EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.
EBI_VSNC PA10 PAL0 PAL0 FI§i>r<1t.ernal 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 PD13 PD3 PA3 Embedded Trace Module ETM data 1.

ETM_TD2 PD4 PB15 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_EM4WU5 PE13 Pin can be used to wake the system up from EM4
HEXTAL_N PB14 ;i)gzir;:;gltéirll%;rtysitsl negative pin. Also used as external
HFXTAL_P PB13 High Frequency Crystal positive pin.

12C0_SCL PA1 PD7 PC7 PD15 PC1 PF1 PE13 12C0 Serial Clock Line input / output.

12C0_SDA PAO PD6 PC6 PD14 PCO PFO PE12 12C0 Serial Data input / output.

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 PC8 LESENSE channel 8.

LES_CH9 PC9 LESENSE channel 9.

LES_CH10 PC10 LESENSE channel 10.

LES_CH11 PC11 LESENSE channel 11.
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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 gﬁﬁsfgé)n;rr;ir:]sig;g;tput. Also used as receive input in half
LEU1_RX PC7 PAG6 LEUART1 Receive input.

LEUL_TX PC6 PAS gﬁggfg:n;rr;ir:]sigag:j[put. Also used as receive input in half
LEXTALN | PB8 oo used 25 an opional extemal dok npucpin
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.

PRS_CHO PAO PF3 Peripheral Reflex System PRS, channel 0.

PRS_CH1 PA1 PF4 Peripheral Reflex System PRS, channel 1.

PRS_CH2 PCO PF5 Peripheral Reflex System PRS, channel 2.

PRS_CH3 PC1 PE8 Peripheral Reflex System PRS, channel 3.

TIMO_CCO PAO PAO PF6 PD1 PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CC1 PAL PA1 PF7 PD2 PCoO PF1 Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PF8 PD3 PC1 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTIO PA3 PC13 PF3 PC13 PC2 PF3 Timer 0 Complimentary Deat Time Insertion channel 0.
TIMO_CDTI1 PA4 PC14 PF4 PC14 PC3 PF4 Timer 0 Complimentary Deat Time Insertion channel 1.
TIMO_CDTI2 PA5 PC15 PF5 PC15 PC4 PF5 Timer 0 Complimentary Deat Time Insertion channel 2.
TIM1_CCO PC13 PE10 PBO PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CC1 PC14 PE11 PB1 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 PE12 PB2 PB11 PC13 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PA8 PA12 PC8 Timer 2 Capture Compare input / output channel 0.
TIM2_CC1 PA9 PA13 PC9 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PA10 PA14 PC10 Timer 2 Capture Compare input / output channel 2.
TIM3_CCO PE14 PEO Timer 3 Capture Compare input / output channel 0.
TIM3_CC1 PE15 PE1 Timer 3 Capture Compare input / output channel 1.
TIM3_CC2 PA15 PE2 Timer 3 Capture Compare input / output channel 2.
UO_RX PF7 PE1 PA4 PC15 UARTO Receive input.

U0_TX PF6 PEO PA3 PCl14 g&?;oczﬁrrlls&iitczggpnet. Also used as receive input in half
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5 PCB Layout and Soldering
5.1 Recommended PCB Layout

Figure 5.1. BGA120 PCB Land Pattern

O O O
a O O
b0
e
O
O O ¢
O O O
- -

Table 5.1. BGA120 PCB Land Pattern Dimensions (Dimensions in mm)

Symbol Dim. (mm) ‘
a 0.25
b 0.50
d 6.00
e 6.00
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