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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M3

32-Bit Single-Core

48MHz

EBI/EMI, I12C, IrDA, SmartCard, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, POR, PWM, WDT
93

512KB (512K x 8)

FLASH

128K x 8

1.98V ~ 3.8V

A/D 8x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

120-VFBGA

120-BGA (7x7)
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2.1.26 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.

2.1.27 Operational Amplifier (OPAMP)

The EFM32GG395 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.

2.1.28 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.

2.1.29 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 EFM32GG395 to keep track of time and retain data, even if the main power
source should drain out.

2.1.30 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.

2.1.31 General Purpose Input/Output (GPIO)

In the EFM32GG395, 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 EFM32GG395 is a subset of the feature set described in the EFM32GG Reference
Manual. Table 2.1 (p. 8) describes device specific implementation of the features.
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3.4.1 EM2 Current Consumption

Figure 3.1. EM2 current consumption. RTC prescaled to 1 Hz, 32.768 kHz LFRCO.
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3.4.2 EM3 Current Consumption

Figure 3.2. EM3 current consumption.
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1Using backup RTC.
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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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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 hit, single 67 dB
ended, Vpp reference
200 kSamples/s, 12 bit, differ- 63 dB
ential, internal 1.25V reference
200 kSamples/s, 12 hit, 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
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

Signal-to-Noise | 1 \samples/s, 12 bit, differen- 68 dB

SINADapc And Distortion-ratio | tjg 2xVpp reference

(SINAD)
200 kSamples/s, 12 bit, sin- 61 daB
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 65 dB
ential, Vpp 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 3.22. 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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3.13 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- 250 520 | A
BIAS=1 and HALFBIAS=0 in
ACMPnN_CTRL register

Internal voltage reference off. 0 HA
Current consump- Using external voltage refer-
IACMPREE tion of internal volt- | ence
age reference
Internal voltage reference 5 HA
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 43 kOhm
ACMPN_INPUTSEL

CSRESSEL=0b01 in 78 kOhm

Capacitive Sense ACMPn_INPUTSEL

Rcsres :
Internal Resistance | cgpESSEL =0b10 in 111 kOhm
ACMPn_INPUTSEL
CSRESSEL=0b11 in 145 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. 43) . lacmperer IS zero if an external voltage reference is used.

Total ACMP Active Current

lacmpTOTAL = lacmp + lacvPREF (3.1)
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Figure 3.30. ACMP Characteristics, Vdd = 3V, Temp = 25°C, FULLBIAS =0, HALFBIAS =1
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3.14 Voltage Comparator (VCMP)

Table 3.18. VCMP

VveMPIN Input voltage range Vbp \%
VVCMPCM VCMP Common Vbb \%
Mode voltage range
BIASPROG=0b0000 and 0.3 0.6 | pA
HALFBIAS=1 in VCMPn_CTRL
register
lvemp Active current
BIASPROG=0b1111 and 22 30 | pA
HALFBIAS=0 in VCMPn_CTRL
register. LPREF=0.
tvCcMPREE Startup time refer- NORMAL 10 us
ence generator
Single ended -230 -40 190 | mV
VVCMPOFFSET Offset VOItage
Differential 10 mV
VvVeMPHYST VCMP hysteresis 40 mV
tvCeMPSTART Startup time 10 us

The Vpp trigger level can be configured by setting the TRIGLEVEL field of the VCMP_CTRL register in
accordance with the following equation:

VCMP Trigger Level as a Function of Level Setting
VDD Trigger Level=1.667V+0.034 xTRIGLEVEL (3.2)

3.15 EBI

Figure 3.31. EBI Write Enable Timing
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Parameter Condition
ITIMER TIMER current TIMER_O idle current, clock 6.9 pA/
enabled MHz
ILETIMER LETIMER current LETIMER idle current, clock 119 nA
enabled
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 HA/
MHz
lepio GPIO current GPIO idle current, clock en- 3.7 HA/
abled MHz
IR EBI current EBI idle current, clock enabled 11.8 HA/
MHz
Iprs PRS current PRS idle current 35 pA/
MHz
Ioma DMA current Clock enable 11.0 HA/
MHz
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BGA120 Pin#
and Name

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

LEUO_TX #3
Cl1 PE4 EBI_A11 #0/1/2 USO0_CS #1
ACMP1_CH6 TIMO_CDTI1 #1/3 USO CS #3
C12 PC14 DACO_OUTIALT #2/ TIM1_CC1 #0 uo _TX #3 LES_CH14 #0
OPAMP_OUTIALT PCNTO_S1IN #0 -
ACMP1_CH7
- TIMO_CDTI2 #1/3 USO_CLK #3 LES_CH15 #0
C13 PC15 DACO_OUTIALT #3/ - — -
OPAMP_OUTIALT TIM1_CC2 #0 UO_RX #3 DBG_SWO #1
LES_ALTEX2 #0
D1 PA3 EBI_AD12 #0/1/2 TIMO_CDTIO #0 UO_TX #2 ETM_TD1 #3
CMU_CLKO #0
D2 PA2 EBI_AD11 #0/1/2 TIMO_CC2 #0/1 ETM_TDO #3
D3 PB15 ETM_TD2 #1
D11 PE5 EBI_A12 #0/1/2 USO_CLK #1
ACMP1_CH4
D12 PC12 DACO_OUTIALT #0/ ULl _TX#0 E'\E/Ig —é:':fzo :ol
OPAMP_OUTI1ALT -
ACMP1_CH5 Tl.hr/:&—lczgg ;%/3
D13 PC13 DACO_OUTIALT #1/ - Ul _RX #0 LES_CH13 #0
OPAMP_OUTI1ALT TIM1_CC2 #4
- PCNTO_SOIN #0
ETM_TCLK #3
El PAG6 EBI_AD15 #0/1/2 LEU1_RX #1 GPIO_EM4WU1
LES_ALTEX4 #0
E2 PA5 EBI_AD14 #0/1/2 TIMO_CDTI2 #0 LEUL_TX #1 ETM_TD3 #3
LES_ALTEX3 #0
E3 PA4 EBI_AD13 #0/1/2 TIMO_CDTI1 #0 UO_RX #2 ETM_TD2 #3
Ell PE6 EBI_A13 #0/1/2 USO_RX #1
E12 PC10 ACMP1_CH2 EBI_A10 #1/2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0
E13 PC11 ACMP1_CH3 EBI_ALE #1/2 USO_TX #2 LES_CH11 #0
F1 PBO EBI_A16 #0/1/2 TIM1_CCO #2
F2 PB1 EBI_A17 #0/1/2 TIM1_CC1#2
F3 PB2 EBI_A18 #0/1/2 TIM1_CC2 #2
F11 PE7 EBI_A14 #0/1/2 USO_TX #1
F12 PC8 ACMP1_CHO EBI_A15 #0/1/2 TIM2_CCO #2 USO_CS #2 LES_CH8 #0
LES_CH9 #0
F13 PC9 ACMP1_CH1 EBI_AQ9 #1/2 TIM2_CC1 #2 USO_CLK #2 GPIO_EMAWU2
G1 PB3 EBI_A19 #0/1/2 PCNT1_SOIN #1 US2_TX #1
G2 PB4 EBI_A20 #0/1/2 PCNT1_S1IN #1 US2_RX #1
G3 I0VDD_2 Digital 10 power supply 2.
TIM3_CCO #1 UO_TX #1
G1l PEO EBI_A07 #0/1/2 PCNTO_SOIN #1 12C1_SDA #2
TIM3_CC1 #1 UO_RX #1
G12 PEL EBI_A08 #0/1/2 PCNTO_S1IN #1 12C1_SCL #2
G13 PE3 BU_STAT EBI_A10 #0 Ul _RX #3 ACMP1_O #1
H1 PB5 EBI_A21 #0/1/2 US2_CLK #1
H2 PB6 EBI_A22 #0/1/2 US2_CS#1
H3 VSS Ground.

2016-03-21 - EFM32GG395FXX - d0078_Rev1.40

www.silabs.com




EFNVI'32

...the world's most energy friendly microcontrollers

BGA120 Pin# Pin Alternate Functionality / Description
and Name

Pin Name Timers Communication
H11 VDD_DREG Power supply for on-chip voltage regulator.
H12 PE2 BU_VOUT EBI_AQ9 #0 TIM3_CC2 #1 Ul _TX#3 ACMPO_O #1
H13 PC7 ACMPO_CH7 EBI_A06 #0/1/2 ILZECL(JJIfF?)IZ ;fg IIE'IE'SI__?I'BZ) f#(z)
Jl PD14 12CO_SDA #3
J2 PD15 12C0O_SCL #3
J3 VSS Ground.
Ji1 I0VDD_3 Digital 10 power supply 3.
J12 PC6 ACMPO_CH6 EBI_AO5 #0/1/2 IEI(E:SI?I?)? :02 EI:I'El\f__TCgLGK#:Z
J13 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLg iS required at this pin.
|  eco bACO OUTOALT#01 | EBLassomn | IMOCCLE U1 TX 4o LES_Cros0
OPAMP_OUTOALT - 12CO_SDA #4 -
K2 PC1 DAC?OCi’\(gTJ(')I'_O,CAT‘}' #1/ EBI_A24 #0/1/2 Pz'm%csif,\f iz 822:3 ig :552—%:2 i%
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
ACMPO_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 ULl_TX #2
L9 PB10 EBI_A04 #0/1/2 U1l_RX #2
ADCO_CHO
L10 PDO D(;\lf :M2838¢;;f¢/ PCNT2_SOIN #0 US1_TX#1
OPAMP_OUT2 #1
L11 PD1 DACQ_DSS?(J?:ET #4/ P-gl\hlll'?z_cscl?l\f :;0 US1_RX #1 DBG_SWO #2
OPAMP_OUTIALT -
L12 PD4 ggﬁ&-;i‘;; LEUO_TX #0 ETM_TD2 #0/2
113 PD7 ADCO_CH7 "ETTI ',\'/‘I"f—géf; 4#0 US1 TX #2 nggif#ggl#:o
OPAMP_N1 PCNTO S1IN #3 12CO_SCL #1 ACMP1_0O #2
- ETM_TCLK #0
M1 PB7 LFXTAL_P TIM1_CCO #3 UUSSJ.O__(;FZ(K#:O
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BGA120 Pin#
and Name

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

TIMO_CDTI2 #4
M2 PC4 'TZ():PMAT/(I)I;CFI’_'OA‘ EBI_A26 #0/1/2 LETIMO_OUTO #3 Igii—gg;i% LES_CH4 #0
- PCNT1_SOIN #0 -
M3 PA8 EBI_DCLK #0/1/2 TIM2_CCO #0
M4 PA10 EBI_VSNC #0/1/2 TIM2_CC2 #0
M5 PA13 EBI_AOQ1 #0/1/2 TIM2_CC1#1
M6 PA14 EBI_AO02 #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#l ETM_TD1 #0/2
ADCO CH6 LETIMO_OUTO #0 US1 RX #2 LES_ALTEXO #0
M13 PD6 OPAMP P1 TIM1_CCO #4 12C0 SDA #1 ACMPO_O #2
- PCNTO_SOIN #3 = ETM_TDO #0
USO_RX #4
N1 PB8 LFXTAL_N TIM1_CC1#3 US1_CS #0
ACMPO_CH5 EBI_NANDWERN LETIMO_OUT1 #3 US2_CS #0
N2 PCS OPAMP_NO #0/1/2 PCNT1_S1IN #0 12C1_SCL #0 LES_CHS #0
N3 PA9 EBI_DTEN #0/1/2 TIM2_CC1 #0
N4 PA11 EBI_HSNC #0/1/2
N5 PA12 EBI_AQ0 #0/1/2 TIM2_CCO #1
DACO_OUTO0 / LETIMO_OUTO #1
NG PBI11 OPAMP_OUTO TIM1_CC2 #3 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
USO_CS #4/5
N10 PB14 HFXTAL_N LEUO_RX #1
N11 AVDD_0 Analog power supply 0.
USB_DMPU #0
N12 PD2 ADCO_CH2 EBI_A27 #0/1/2 TIMO_CC1 #3 USL_CLK #1 DBG_SWO #3
ADCO_CH5
N13 PD5 OPAMP_OUT2 #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. 58). The table shows the name of the alternate functionality in the first column, followed
by columns showing the possible LOCATION bitfield settings.

Note
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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 O.

Table 4.2. Alternate functionality overview

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.

ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.

ACMPO_CH5 PC5 Analog comparator ACMPO, channel 5.

ACMPO_CH6 PC6 Analog comparator ACMPO, channel 6.

ACMPO_CH7 PC7 Analog comparator ACMPO, channel 7.

ACMPO_O PE13 PE2 PD6 Analog comparator ACMPO, digital output.

ACMP1_CHO PC8 Analog comparator ACMP1, channel 0.

ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.

ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.

ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.

ACMP1_CH4 PC12 Analog comparator ACMP1, channel 4.

ACMP1_CH5 PC13 Analog comparator ACMP1, channel 5.

ACMP1_CH6 PC14 Analog comparator ACMP1, channel 6.

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_CH6 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 za}ﬁksgcisgv«:ozgmain status, whether or not the system
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 PAL 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_OuUTO0/ PB11 Digital to Analog Converter DACO_OUTO /
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OPAMP_OUTO OPAMP output channel number 0.
OPANP, OUTOALT PO PcL | Pcz |PC3 | PDO OPAMP altrmatve outpu or chamel 0,
DACO_OuUT1/ PB12 Digital to Analog Converter DACO_OUT1 /
OPAMP_OUT1 OPAMP output channel number 1.
OPAVIP, OUTIALT PC12 PC13 | PCl4 | PCIS | PDL OPAMP Afmatie outputfo chanel 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.
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 PE5 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.
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7 Revision History
7.1 Revision 1.40

March 21st, 2016
Added clarification on conditions for INLopc and DNLapc parameters.

Reduced maximum and typical current consumption for all EMO entries except 48 MHz in the Current
Consumption table in the Electrical Characteristics section.

Increased maximum specifications for EM2 current, EM3 current, and EM4 current in the Current Con-
sumption table in the Electrical Characteristics section.

Increased typical specification for EM2 and EM3 current at 85 C in the Current Consumption table in
the Electrical Characteristics section.

Added EM2, EM3, and EM4 current consumption vs. temperature graphs.

Added a new EM2 entry and specified the existing specification is for EMO for the BOD threshold on
falling external supply voltage in the Power Management table in the Electrical Characteristics section.

Reduced maximum input leakage current in the GPIO table in the Electrical Characteristics section.

Added a maximum current consumption specification to the LFRCO table in the Electrical Characteristics
section.

Added maximum specifications for the active current including references for two channels to the DAC
table in the Electrical Characteristics section.

Increased the maximum specification for DAC offset voltage in the DAC table in the Electrical Charac-
teristics section.

Increased the typical specifications for active current with FULLBIAS=1 and capacitive sense internal
resistance in the ACMP table in the Electrical Characteristics section.

Added minimum and maximum specifications and updated the typical value for the VCMP offset voltage
in the VCMP table in the Electrical Characteristics section.

Removed the maximum specification and reduced the typical value for hysteresis in the VCMP table in
the Electrical Characteristics section.

Updated all graphs in the Electrical Characteristics section to display data for 2.0 V as the minimum
voltage.

7.2 Revision 1.30

May 23rd, 2014

Removed "preliminary" markings

Updated HFRCO figures.

Corrected single power supply voltage minimum value from 1.85V to 1.98V.
Updated Current Consumption information.

Updated Power Management information.
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Updated GPIO information.
Updated LFRCO information.
Updated HFRCO information.
Updated ULFRCO information.
Updated ADC information.
Updated DAC information.
Updated OPAMP information.
Updated ACMP information.
Updated VCMP information.

Added AUXHFRCO information.

7.3 Revision 1.21

November 21st, 2013

Updated figures.

Updated errata-link.

Updated chip marking.

Added link to Environmental and Quality information.

Re-added missing DAC-data.

7.4 Revision 1.20

September 30th, 2013

Added 12C characterization data.

Added SPI characterization data.

Added EBI characterization data.

Corrected the DAC and OPAMP2 pin sharing information in the Alternate Functionality Pinout section.
Corrected GPIO operating voltage from 1.8 Vto 1.85 V.

Added the USB bootloader information.

Updated that the EM2 current consumption test was carried out with only one RAM block enabled.
Corrected the ADC resolution from 12, 10 and 6 bit to 12, 8 and 6 bit.

Updated Environmental information.

Updated trademark, disclaimer and contact information.

Other minor corrections.
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