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Welcome to E-XFL.COM

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

40MHz

12C, IrDA, LINbus, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
33

1MB (1M x 8)

FLASH

256K x 8

1.8V ~ 3.8V

A/D - 12b SAR

Internal

-40°C ~ 85°C (TA)

Surface Mount

48-VFQFN Exposed Pad

48-QFN (7x7)
https://www.e-xfl.com/product-detail/silicon-labs/efm32jg12b500f1024gm48-cr
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EFM32JG12 Family Data Sheet
Ordering Information

2. Ordering Information

Table 2.1. Ordering Information

DC-DC
Con-
Ordering Code RAM (kB) verter Package Temp Range
EFM32JG12B500F1024GL125-B 1024 256 Yes 65 BGA125 -40 to +85
EFM32JG12B500F 1024I1L125-B 1024 256 Yes 65 BGA125 -40 to +125
EFM32JG12B500F1024GM48-B 1024 256 Yes 33 QFN48 -40 to +85
EFM32JG12B500F 1024IM48-B 1024 256 Yes 33 QFN48 -40 to +125

EFm32]JJc]112]B]500]F [1024{G[m]43 QA IR}

‘ |—> Tape and Reel (Optional)
Revision

Pin Count
Package — M (QFN)
—— Temperature Grade — G (-40 to +85 °C), | (-40 to +125 °C)
—— Flash Memory Size in kB
——» Memory Type (Flash)
— Feature Set Code

—— Performance Grade — P (Performance), B (Basic), V (Value)
—— Device Configuration

— Series

—» Gecko

— Family — J (Jade), P (Pearl)

—— Energy Friendly Microcontroller 32-bit

Figure 2.1. OPN Decoder
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EFM32JG12 Family Data Sheet
System Overview

3.2 Power

The EFM32JG12 has an Energy Management Unit (EMU) and efficient integrated regulators to generate internal supply voltages. Only
a single external supply voltage is required, from which all internal voltages are created. An optional integrated DC-DC buck regulator
can be utilized to further reduce the current consumption. The DC-DC regulator requires one external inductor and one external capaci-
tor.

The EFM32JG12 device family includes support for internal supply voltage scaling, as well as two different power domains groups for
peripherals. These enhancements allow for further supply current reductions and lower overall power consumption.

AVDD and VREGVDD need to be 1.8 V or higher for the MCU to operate across all conditions; however the rest of the system will
operate down to 1.62 V, including the digital supply and 1/0. This means that the device is fully compatible with 1.8 V components.
Running from a sufficiently high supply, the device can use the DC-DC to regulate voltage not only for itself, but also for other PCB
components, supplying up to a total of 200 mA.

3.2.1 Energy Management Unit (EMU)

The Energy Management Unit manages transitions of energy modes in the device. Each energy mode defines which peripherals and
features are available and the amount of current the device consumes. The EMU can also be used to turn off the power to unused RAM
blocks, and it contains control registers for the DC-DC regulator and the Voltage Monitor (VMON). The VMON is used to monitor multi-
ple supply voltages. It has multiple channels which can be programmed individually by the user to determine if a sensed supply has
fallen below a chosen threshold.

3.2.2 DC-DC Converter

The DC-DC buck converter covers a wide range of load currents and provides up to 90% efficiency in energy modes EMO, EM1, EM2
and EMS, and can supply up to 200 mA to the device and surrounding PCB components. Protection features include programmable
current limiting, short-circuit protection, and dead-time protection. The DC-DC converter may also enter bypass mode when the input
voltage is too low for efficient operation. In bypass mode, the DC-DC input supply is internally connected directly to its output through a
low resistance switch. Bypass mode also supports in-rush current limiting to prevent input supply voltage droops due to excessive out-
put current transients.

3.2.3 Power Domains

The EFM32JG12 has two peripheral power domains for operation in EM2 and lower. If all of the peripherals in a peripheral power do-
main are configured as unused, the power domain for that group will be powered off in the low-power mode, reducing the overall cur-
rent consumption of the device.

Table 3.1. Peripheral Power Subdomains

Peripheral Power Domain 1 Peripheral Power Domain 2
ACMPO ACMP1

PCNTO PCNT1

ADCO PCNT2

LETIMERO CSEN

LESENSE DACO

APORT LEUARTO

- 12C0

- 12C1

- IDAC
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EFM32JG12 Family Data Sheet

System Overview

3.11 Memory Map

The EFM32JG12 memory map is shown in the figures below. RAM and flash sizes are for the largest memory configuration.

oxfffffffe
0xe0100000

CM3 Peripherals

0xe0Offfff
0xe0000000

Oxdfffffff
0x46070400

CRYPTOO (bit set)

0x460T03ff
0x46070000

Peripherals (bit set)

0x460effff
0x46000000

Ox45FfFfff
0x44010400

CRYPTOO (bit clear)

0x440f03ff
0x44070000

Peripherals (bit clear)

0x440effff
0x44000000

Ox43fFFfff
0x43e08000

CRYPTOO (bit-band)

0x43e07fff
0x43e00000

Peripherals (bit-band)

0x43dfffff
0x42000000

Ox41FFFFff
0x40070400

CRYPTOO

0x400f03ff
0x40070000

Peripherals

0x400effff
0x40000000

Ox3ffFffff
0x24000000

SRAM (bit-band)

Ox23ffffff
0x22000000

Ox21FFFfff
0x20040800

RAM2
(data space)

0x200407ff
0x20040000

RAM1
(data space)

0x2003ffff
0x20020000

RAMO
(data space)

0x2001ffff
0x20000000

Code

OX1FFFFfff

0x00000000

0xe0100000
CM3 ROM Table
0xe00ff000
0xe0042000
ETM
0xe0041000
TPIU
0xe0040000
0xe000f000
System Control Space
0xe000e000
0xe0003000
FPB
0xe0002000
DWT
0xe0001000
IT™
0xe0000000
0x10040800
RAM2
(code space)
0x10040000
RAM1
(code space)
0x10020000
RAMO
(code space)
0x10000000
0x0fe08400
Chip config
0x0fe08000
0x0fe04800
Lock bits
0x0fe04000
0x0fe00800
User Data
0x0fe00000
0x00100000
Flash (1024 KB)
0x00000000

silabs.com | Building a more connected world.
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EFM32JG12 Family Data Sheet
Electrical Specifications

Parameter Test Condition

Max load current ILoAD_MAX Low noise (LN) mode, Heavy — — TBD mA
Drive2, Tamp < 85 °C

Low noise (LN) mode, Heavy — — TBD mA
Drive2, Tamp > 85 °C
Low noise (LN) mode, Medium — — TBD mA
Drive2
Low noise (LN) mode, Light — — TBD mA
Drive2
Low power (LP) mode, — — TBD MA
LPCMPBIASEMxx3 = 0
Low power (LP) mode, — — TBD mA
LPCMPBIASEMxx3 = 3
DCDC nominal output ca- Cpbcbc 25% tolerance 1 4.7 4.7 uF
pacitor®
DCDC nominal output induc- | Lpcpc 20% tolerance 4.7 4.7 4.7 pH
tor
Resistance in Bypass mode |Rgyp — 1.2 TBD Q
Note:

1. Due to internal dropout, the DC-DC output will never be able to reach its input voltage, VyrecvDD-

2. Drive levels are defined by configuration of the PFETCNT and NFETCNT registers. Light Drive: PFETCNT=NFETCNT=3; Medi-
um Drive: PFETCNT=NFETCNT=7; Heavy Drive: PFETCNT=NFETCNT=15.

3.In EMU_DCDCMISCCTRL register.

4.LP mode controller is a hysteretic controller that maintains the output voltage withinthe specified limits.

5. Output voltage under/over-shoot and regulation are specified with Cpcpc 4.7 uF. Different control loop settings must be used if
Cpcpc is lower than 4.7 pF.

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 17




EFM32JG12 Family Data Sheet
Electrical Specifications

4.1.8.5 Auxiliary High-Fregency RC Oscillator (AUXHFRCO)

Table 4.14. Auxiliary High-Fregency RC Oscillator (AUXHFRCO)

Parameter Symbol Test Condition Min Typ Max Unit

Frequency accuracy fauxHFRCO_Acc | At production calibrated frequen- TBD — TBD %
cies, across supply voltage and
temperature

Start-up time tAUXHFRCO fauxHFRco 2 19 MHz — 400 — ns
4 < fauxHerco < 19 MHz — 14 — us
fauxHFRCO < 4 MHz — 2.5 — us

Current consumption on all |AUXHERCO fauxHFrRco = 38 MHz — 193 TBD pA

supplies
fAUXHFRCO = 32 MHz — 157 TBD pA
fauxHFrco = 26 MHz — 135 TBD pA
fauxHFrco = 19 MHz — 108 TBD pA
fAUXHFRCO =16 MHz — 100 TBD HA
fAUXHFRCO =13 MHz — 77 TBD |JA
fauxHFRcO = 7 MHz — 53 TBD pA
fAUXHFRCO =4 MHz — 29 TBD HA
fAUXHFRCO =2 MHz — 28 TBD |JA
fauxHFrco = 1 MHz — 27 TBD A

Coarse trim step size (% of | SSAUXHFR- TBD 0.8 TBD %

period) CO_COARSE

Fine trim step size (% of pe- | SSAUXHFR- TBD 0.1 TBD %

riod) CO_FINE

Period jitter PJAUXHFRCO — 0.2 — % RMS

4.1.8.6 Ultra-low Frequency RC Oscillator (ULFRCO)

Table 4.15. Ultra-low Frequency RC Oscillator (ULFRCO)

Parameter Test Condition

Oscillation frequency fuLFRCO TBD 1 TBD kHz

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 28




EFM32JG12 Family Data Sheet
Electrical Specifications

4.1.10 General-Purpose 1/0 (GPIO)

Table 4.17. General-Purpose /O (GPIO)

Parameter Symbol Test Condition Min Typ Max Unit
Input low voltage ViL GPIO pins — — I0VDD*0.3 \%
Input high voltage ViH GPIO pins I0vDD*0.7 — — \Y
Output high voltage relative | Voy Sourcing 3 mA, IOVDD =23V, I0vDD*0.8 — — \%
to IOVDD

DRIVESTRENGTH' = WEAK

Sourcing 1.2 mA, IOVDD = 1.62 IOVDD*0.6 — — \Y

vV,

DRIVESTRENGTH' = WEAK

Sourcing 20 mA, IOVDD 23V, IOVDD*0.8 — — \Y

DRIVESTRENGTH'! = STRONG

Sourcing 8 mA, IOVDD =2 1.62V, | IOVDD*0.6 — — \%

DRIVESTRENGTH' = STRONG

Output low voltage relative to | VoL Sinking 3 mA, IOVDD 23V, — — I0VDD*0.2 \%
IOVDD
DRIVESTRENGTH' = WEAK

Sinking 1.2 mA, IOVDD = 1.62 V, — — I0VvDD*0.4 \Y

DRIVESTRENGTH' = WEAK

Sinking 20 mA, IOVDD 23V, — — I0VDD*0.2 Vv

DRIVESTRENGTH' = STRONG

Sinking 8 mA, IOVDD 21.62 V, — — I0VDD*0.4 Vv

DRIVESTRENGTH' = STRONG

Input leakage current lloLEAK All GPIO except LFXO pins, GPIO — 0.1 TBD nA
<I0OVDD, Tamp<85°C
LFXO Pins, GPIO < 10VDD, Tamp — 0.1 TBD nA
<85°C
All GPIO except LFXO pins, GPIO — — TBD nA
<I0VDD, Tamg > 85 °C
LFXO Pins, GPIO < I10VDD, Taums — — TBD nA
>85°C
Input leakage current on IsvTOLLEAK IOVDD < GPIO <IOVDD +2V — 3.3 15 A
5VTOL pads above IOVDD
I/O pin pull-up/pull-down re- | Rpyp TBD 43 TBD kQ
sistor
Pulse width of pulses re- tioGLITCH TBD 25 TBD ns
moved by the glitch suppres-
sion filter
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EFM32JG12 Family Data Sheet
Electrical Specifications

Parameter Test Condition

Note:
1.ACMPVDD is a supply chosen by the setting in ACMPn_CTRL_PWRSEL and may be I0VDD, AVDD or DVDD.
2. The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference. IacmptoTAL = lacvp +
|ACMPREF-
3.1+ 100 mV differential drive.
4.In ACMPn_CTRL register.
5.In ACMPn_HYSTERESIS register.
6.In ACMPn_INPUTSEL register.
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EFM32JG12 Family Data Sheet
Electrical Specifications

Parameter Symbol Test Condition Min Typ Max Unit
Slew rate® SR DRIVESTRENGTH = 3, — 4.7 — V/us
INCBW=13
DRIVESTRENGTH = 3, — 1.5 — V/us
INCBW=0
DRIVESTRENGTH = 2, — 1.27 — V/us
INCBW=13
DRIVESTRENGTH = 2, — 0.42 — V/us
INCBW=0
DRIVESTRENGTH =1, — 0.17 — V/us
INCBW=13
DRIVESTRENGTH =1, — 0.058 — V/us
INCBW=0
DRIVESTRENGTH =0, — 0.044 — V/us
INCBW=13
DRIVESTRENGTH =0, — 0.015 — V/us
INCBW=0
Startup time® TsTART DRIVESTRENGTH =3 — — TBD us
DRIVESTRENGTH = 2 — — TBD us
DRIVESTRENGTH =1 — — TBD us
DRIVESTRENGTH =0 — — TBD us
Input offset voltage Vosi DRIVESTRENGTH=20r3, T = TBD — TBD mV
25°C
DRIVESTRENGTH=10r0, T = TBD — TBD mV
25°C
DRIVESTRENGTH =2 or 3, TBD — TBD mV
across operating temperature
range
DRIVESTRENGTH =1 or 0, TBD — TBD mV
across operating temperature
range
DC power supply rejection PSRRp¢c Input referred — 70 — dB
ratio®
DC common-mode rejection | CMRRpc Input referred — 70 — dB
ratio®
Total harmonic distortion THDopA DRIVESTRENGTH = 2, 3x Gain — 90 — dB
connection, 1 kHz, Voyt1=0.1V
toVopa-0.1V
DRIVESTRENGTH = 0, 3x Gain — 90 — dB
connection, 0.1 kHz, Voyr =0.1V
to Vopa-0.1V
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EFM32JG12 Family Data Sheet

Pin Definitions

Pin

Pin Alternate Functionality / Description

Pin Name Timers Communication
TIMO_CCO #5
TIMO_CC1 #4 USO_TX #5 USO_RX #4
TIMO_CC2 #3 USO_CLK #3 USO_CS
TIMO_CDTIO #2 #2 USO_CTS #1
TIMO_CDTI1 #1 USO_RTS #0 US1_TX
TIMO_CDTI2 #0 #5 US1_RX #4 PRSCIC\)AI:J(;;E:I&;'I(DIgS#‘lCH7
TIM1_CCO #5 US1_CLK#3 US1_CS 44 PRS CH8 #3
VDACO_OUTOALT / TIM1_CC1 #4 #2 US1_CTS #1 PRS CH9 #2
J13 PA5 OPAO_OUTALT #0 TIM1_CC2 #3 US1_RTS #0 US2_TX ACMPO O #5
BUSCY BUSDX TIM1_CC3 #2 #0 US2_RX #31 ACMP1 O #5
WTIMO_CCO #5 US2_CLK#30 US2_CS LES CH13 ETM TCLK
WTIMO_CC1 #3 #29 US2_CTS #28 - #
WTIMO_CC2 #1 LE- US2_RTS #27
TIMO_OUTO #5 LE- LEUO_TX #5 LEUO_RX
TIMO_OUT1 #4 #4 12C0_SDA #5
PCNTO_SOIN #5 12C0_SCL #4
PCNTO_S1IN #4
K1 HFXTAL_N High Frequency Crystal input pin.
K2 VSS Ground
TIMO_CCO #4
TIMO_CC1 #3
TIMO_CC2 #2
TIMO_CDTIO #1 USO_TX #4 USO_RX #3
TIMO_CDTI1 #0 USO_CLK #2 USO_CS
TIMO_CDTI2 #31 #1 USO_CTS #0 PRS_CH6 #4 PRS_CH7
TIM1_CCO #4 USO_RTS #31 US1_TX
VDACO_OUT1ALT/ #3 PRS_CH8 #2
OPA1_OUTALT #2 TIM1_CC1#3 #4 UST_RX #3 PRS_CH9 #1
K12 PA4 TIM1_CC2 #2 US1_CLK#2 US1_CS
BUSDY BUSCX - " = ACMPO_O #4
OPAO N TIM1_CC3 #1 #1 US1_CTS #0 ACMP1 O #4
- WTIMO_CCO #4 US1_RTS #31 LES CH12
WTIMO_CC1 #2 LEUO_TX #4 LEUO_RX -
WTIMO_CC2 #0 LE- #3 12C0_SDA #4
TIMO_OUTO #4 LE- 12C0_SCL #3
TIMO_OUT1 #3
PCNTO_SOIN #4
PCNTO_S1IN #3
TIMO_CCO #3
TIMO_CC1 #2
TIM0_CC2 #1 USO_TX #3 USO_RX #2
TIMO_CDTIO #0
TIMO CDTI1 #31 USO_CLK #1 USO_CS
TIMO_CDTI2 #30 #0 USO_CTS #31 PRS_CH6 #3 PRS_CH7
TIM1 CCO #3 USO_RTS #30 US1_TX #2 PRS_CHS #1
BUSCY BUSDX TIM1 CC1 #2 #3 US1_RX #2 PRS_CH9 #0
K13 PA3 VDACO_OUTO0/ TIM1 CC2 #1 US1_CLK#1 US1_CS ACMPO_O #3
OPAO_OUT - #0 US1_CTS #31 ACMP1_O #3
TIM1_CC3 #0
WTIMO CCO #3 US1_RTS #30 LES_CH11
hy LEUO_TX #3 LEUO_RX GPIO_EM4WU8
WTIMO_CC1 #1 LE- = = -
#2 12C0_SDA #3
TIMO_OUTO #3 LE- 12C0 SCL #2
TIMO_OUT1 #2 -
PCNTO_SOIN #3
PCNTO_S1IN #2
L1 HFXTAL_P High Frequency Crystal output pin.
L2 VSS Ground
L10 BODEN Brown-Out Detector Enable. This pin may be left disconnected or tied to AVDD.
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EFM32JG12 Family Data Sheet

Pin Definitions

Pin Alternate Functionality / Description

BUSBY BUSAX

Timers

TIMO_CCO #26
TIMO_CC1 #25
TIMO_CC2 #24
TIMO_CDTIO #23
TIMO_CDTI1 #22
TIMO_CDTI2 #21
TIM1_CCO #26
TIM1_CC1 #25
TIM1_CC2 #24
TIM1_CC3 #23
WTIMO_CDTI2 #30
WTIM1_CCO #26
WTIM1_CC1 #24
WTIM1_CC2 #22
WTIM1_CC3 #20 LE-
TIMO_OUTO #26 LE-
TIMO_OUT1 #25
PCNTO_SOIN #26
PCNTO_S1IN #25

Communication

USO_TX #26 USO_RX
#25 USO_CLK #24
USO_CS #23 USO_CTS
#22 USO_RTS #21
US1_TX #26 US1_RX
#25 US1_CLK #24
US1_CS #23 US1_CTS
#22 US1_RTS #21
LEUO_TX #26
LEUO_RX #25
12C0_SDA #26
12C0_SCL #25

CMU_CLKO #6
PRS_CHO #2 PRS_CH1
#1 PRS_CH2 #0
PRS_CH3 #7
ACMPO_O #26
ACMP1_O #26
DBG_TDO DBG_SWO
#0 GPIO_EM4WUO

BUSAY BUSBX

TIMO_CCO #27
TIMO_CC1 #26
TIMO_CC2 #25

TIMO_CDTIO #24
TIMO_CDTI1 #23
TIMO_CDTI2 #22
TIM1_CCO #27
TIM1_CC1 #26
TIM1_CC2 #25
TIM1_CC3 #24
WTIMO_CDTI2 #31
WTIM1_CCO #27
WTIM1_CC1 #25
WTIM1_CC2 #23
WTIM1_CC3 #21 LE-
TIMO_OUTO #27 LE-
TIMO_OUT1 #26
PCNTO_SOIN #27
PCNTO_S1IN #26

USO_TX #27 USO_RX
#26 USO_CLK #25
USO_CS #24 US0O_CTS
#23 USO_RTS #22
US1_TX #27 US1_RX
#26 US1_CLK #25
US1_CS #24 US1_CTS
#23 US1_RTS #22
US2_TX #16 US2_RX
#15 US2_CLK #14
US2_CS #13 US2_CTS
#12 US2_RTS #11
LEUO_TX #27
LEUO_RX #26
12C0_SDA #27
12C0_SCL #26

CMU_CLK1 #6
PRS_CHO #3 PRS_CH1
#2 PRS_CH2 #1
PRS_CH3 #0
ACMPO_O #27
ACMP1_O #27
DBG_TDI

Pin
Pin Name
3 PF2
4 PF3
5 PF4

BUSBY BUSAX

TIMO_CCO #28
TIMO_CC1 #27
TIMO_CC2 #26

TIMO_CDTIO #25
TIMO_CDTI1 #24
TIMO_CDTI2 #23
TIM1_CCO #28
TIM1_CC1 #27
TIM1_CC2 #26
TIM1_CC3 #25
WTIM1_CCO #28
WTIM1_CC1 #26
WTIM1_CC2 #24
WTIM1_CC3 #22 LE-
TIMO_OUTO #28 LE-
TIMO_OUT1 #27
PCNTO_SOIN #28
PCNTO_S1IN #27

USO_TX #28 USO_RX
#27 USO_CLK #26
USO_CS #25 USO_CTS
#24 USO_RTS #23
US1_TX #28 US1_RX
#27 US1_CLK #26
US1_CS #25 US1_CTS
#24 US1_RTS #23
US2_TX #17 US2_RX
#16 US2_CLK #15
US2_CS #14 US2_CTS
#13 US2_RTS #12
LEUO_TX #28
LEUO_RX #27
12C0_SDA #28
12C0_SCL #27

PRS_CHO #4 PRS_CH1
#3 PRS_CH2 #2
PRS_CH3 #1
ACMPO_O #28
ACMP1_O #28
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EFM32JG12 Family Data Sheet

Pin Definitions

Pin

Pin Name

Pin Alternate Functionality / Description

Timers

TIMO_CCO #1
TIMO_CC1 #0
TIMO_CC2 #31
TIMO_CDTIO #30
TIMO_CDTI1 #29
TIMO_CDTI2 #28

Communication

USO_TX #1 USO_RX #0
USO_CLK #31 US0_CS
#30 USO_CTS #29
USO_RTS #28 US1_TX

CMU_CLKO #0
PRS_CH6 #1 PRS_CH7

BUSCY BUSDX TIMA_CCO #1 #1 US1_RX #0
26 PA1 ADCO_EXTP TIM1_CC1 #0 US1_CLK #31 US1_CS #OPFI;RSS—C%S#?O
VDACO_EXT TIM1_CC2 #31 #30 US1_CTS #29 N
TIM1_CC3 #30 Ust_RTs#os |, o ACNPOORT
WTIMO CCO #1 LE- | LEUO_TX #1 LEUO_RX - -
TIMO_OUTO #1 LE- #012C0_SDA #1
TIMO_OUTA #0 12C0_SCL #0
PCNTO_SOIN #1
PCNTO_S1IN #0
TIMO_CCO #2
TIMO_CC1 #1
TIMO_CC2 #0 USO_TX #2 USO_RX #1
TIMO_CDTIO #31
= USO__CLK #0 US0_CS
TIMo_CDTI1 #30 #31 USO_CTS #30
TIMo_CDTI2#29 | [ J30USOCTS#30  pRs_CHe #2 PRS_CHY
VDACO_OUTAALT / TIM1_CCO #2 AU #1 PRS_CHS8 #0
. oA OPA1_OUTALT #1 TIM1_CCA1 #1 st RO o PRS_CHO #10
BUSDY BUSCX TIM1_CC2 #0 TR ACMPO_O #2
OPAO_P TIM1_CC3 #31 o o ACMP1_0 #2
WTIMO_CCO #2 _ LES_CH10
_ LEUO_TX #2 LEUO_RX -
WTIMO_CC1 #0 LE-
_ #112C0_SDA #2
TIMO_OUTO #2 LE- a0 DA
TIMO_OUT1 #1 =
PCNTO_SOIN #2
PCNTO_S1IN #1
TIMO_CCO #3
TIMO_CC1 #2
TIMO_CC2 #1 USO_TX #3 USO_RX #2
TIMO_CDTIO #0
JO-CDTI0# | Uso_CLK #1 US0_CS
o coTh et #0USO_CTS #31 | PRS_CHS #3 PRS_CH7
LRIl USO_RTS#30 US1 TX |  #2 PRS_CH8 #1
BUSCY BUSDX Tn-coons #3 US1_RX #2 PRS_CH9 #0
28 PA3 VDACO_OUTO / oo US1_CLK #1 US1_CS ACMPO_O #3
OPAQ_OUT - #0 US1_CTS #31 ACMP1_0 #3
TIM1_CC3 #0
WSS US1_RTS #30 LES_CH11
_ LEUO_TX#3 LEUO_RX |  GPIO_EMAWUS

WTIMO_CC1 #1 LE-
TIMO_OUTO #3 LE-
TIMO_OUT1 #2
PCNTO_SOIN #3
PCNTO_S1IN #2

#2 12C0O_SDA #3
12C0_SCL #2
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EFM32JG12 Family Data Sheet

Pin Definitions

Pin

Pin Alternate Functionality / Description

WTIMO_CC2 #11
WTIMO_CDTIO #7
WTIMO_CDTI #5

WTIMO_CDTI2 #3 LE-

TIMO_OUTO #6 LE-
TIMO_OUT1 #5
PCNTO_SOIN #6
PCNTO_S1IN #5

Pin Name Timers Communication
TIMO_CCO #4
TIMO_CC1 #3
TIMO_CC2 #2
TIMO_CDTIO #1 USO_TX #4 USO_RX #3
TIMO_CDTI1 #0 USO_CLK #2 USO_CS
TIMO_CDTI2 #31 #1 USO_CTS #0 PRS CH6 #4 PRS CH7
TIM1_CCO #4 USO_RTS #31 US1_TX - ”
VDACO_OUT1ALT / #3 PRS_CHS8 #2
- TIM1_CC1#3 #4 US1_RX #3 =
OPA1_OUTALT #2 PRS_CHS #1
29 PA4 = TIM1_CC2#2 US1_CLK#2 US1_CS o
BUSDY BUSCX ACMPO_O #4
OPAO N TIM1_CC3 #1 #1 US1_CTS #0 ACMP1 O #4
- WTIMO_CCO #4 US1_RTS #31 LES CH12
WTIMO_CC1 #2 LEUO_TX #4 LEUO_RX -
WTIMO_CC2 #0 LE- #3 12CO_SDA #4
TIMO_OUTO #4 LE- 12C0_SCL #3
TIMO_OUT1 #3
PCNTO_SOIN #4
PCNTO_S1IN #3
TIMO_CCO #5
TIMO_CC1 #4 USO_TX #5 USO_RX #4
TIMO_CC2 #3 USO_CLK#3 US0_CS
TIMO_CDTIO #2 #2 USO_CTS #1
TIMO_CDTH #1 USO_RTS #0 US1_TX
TIMO_CDTI2 #0 #5 US1_RX #4 PRSC?:/IIEIJgg&;}ggS#‘lCH7
TIM1_CCO #5 US1_CLK#3 US1_CS 44 PRS CH8 #3
VDACO_OUTOALT / TIM1_CC1 #4 #2 US1_CTS #1 PRS CHO #2
30 PAS5 OPAO_OUTALT #0 TIM1_CC2 #3 US1_RTS #0 US2_TX ACMPO O #5
BUSCY BUSDX TIM1_CC3 #2 #0 US2_RX #31 ACMP1 O #5
WTIMO_CCO #5 US2_CLK#30 US2_CS LES CH13 ETM TCLK
WTIMO_CC1 #3 #29 US2_CTS #28 - 4
WTIMO_CC2 #1 LE- US2_RTS #27
TIMO_OUTO #5 LE- LEUO_TX #5 LEUO_RX
TIMO_OUT1 #4 #4 12C0_SDA #5
PCNTO_SOIN #5 12C0_SCL #4
PCNTO_S1IN #4
TIMO_CCO #6
TIMO_CC1 #5
TIMO_CC2 #4 USO_TX #6 USO_RX #5
TIMO_CDTIO #3
- USO_CLK #4 USO_CS
TIMO_CDTI1 #2
- #3 USO_CTS #2
TIMO_CDTI2 #1
T USO_RTS #1 US1_TX
TIM1_CCO #6
TIM1 CC1 #5 #6 US1_RX #5
TIM1 CC2 #4 US1_CLK#4 US1_CS | PRS_CHG6 #6 PRS_CH7
BUSCY BUSDX TIM1_CC3 #3 #3 US1_CTS #2 #5 PRS_CHS8 #4
31 PB11 US1_RTS #1 US3_TX PRS_CH9 #3
OPA2_P WTIMO_CCO #15
- WTIMO CC1 #13 #15 US3_RX #14 ACMPO_O #6
- US3_CLK#13 US3_CS ACMP1_O #6

#12 US3_CTS #11
US3_RTS #10
LEUO_TX #6 LEUO_RX
#512C0_SDA #6
12C0_SCL #5
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6.3 Alternate Functionality Overview

A wide selection of alternate functionality is available for multiplexing to various pins. The following table shows the name of the alter-
nate 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 LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.

Table 6.5. Alternate Functionality Overview

Alternate LOCATION

Functionality 8-11 12-15 16 -19 20 -23 24 - 27 28 - 31 Description

0: PAO 4: PA4 8:PB13 |12: PC7 |16:PC11 |20: PD12 |24: PFO |28: PF4 Analog comparator
ACMPO O 1: PA1 5: PA5 9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29: PF5 ACMF?O di ﬁal out-
- 2: PA2 6: PB11 | 10: PB15 |14: PC9 |18: PD10 |22: PD14 |26: PF2 |30: PF6 ut 419
3: PA3 7:PB12 |11:PC6 |15:PC10 |19: PD11 |23: PD15 27:PF3 |31:PF7 |PY-
0: PAO 4: PA4 8:PB13 |12: PC7 |16: PC11 |20: PD12 |24: PFO |28: PF4 Analog comparator
ACMP1 O 1: PA1 5: PA5 9:PB14 |13: PC8 |17:PD9 |21:PD13 |25:PF1 |29: PF5 ACMPg1 di ﬁal out-
- 2: PA2 6: PB11 | 10: PB15 |14: PC9 |18:PD10 |22: PD14 |26: PF2 |30: PF6 ut 419
3: PA3 7:PB12 |11:PC6 |15:PC10 |19: PD11 |23: PD15 27:PF3 |31:PF7 |PY"
0: PAO Analog to digital
ADCO EXTN converter ADCO ex-
- ternal reference in-
put negative pin.
0: PA1 Analog to digital
ADCO EXTP converter ADCO ex-
- ternal reference in-
put positive pin.
0: PF1
BOOT_RX Bootloader RX.
0: PFO
BOOT_TX Bootloader TX.
(1) E'§15 g :33?4 Clock Management
CMU_CLKO 2. PC6 6 PF2 ;JSrth],b(:?((:)k output
3: PC11 | 7: PF7 )
(1) gg% g Eglg Clock Management
CMU_CLK1 2. PC7 6 PF3 ;JLTrlrt;bZ:?c‘]:k output
3:PC10 |7: PF6 ’
(1) :;E;3 4:PAS Clock Management
CMU_CLKIO ) Unit, clock output
2:PC6 number [0
3: PB6 ’
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Alternate LOCATION
Functionality 12 - 15 16 -19 20 - 23 24 - 27 28 - 31 Description
0: PA1 4: PA5 8:PB14 |12: PC8 |16:PD9 |20: PD13 |24:PF1 |28: PF5
LEUO RX 1: PA2 5:PB11 |9:PB15 |13:PC9 |17: PD10 |21:PD14 |25:PF2 |29:PF6 |LEUARTO Receive
- 2: PA3 6:PB12 |10: PC6 |14:PC10 |18: PD11 |22: PD15 |26: PF3 |30: PF7 |input.
3: PA4 7:PB13 |11: PC7 |15:PC11 |19: PD12 |23: PFO |27: PF4 |31:PAO
0: PAO 4: PA4 8:PB13 |12: PC7 |16:PC11 |20: PD12 |24:PFO |28: PF4 |LEUARTO Transmit
1: PA1 5: PAS 9:PB14 |13: PC8 |17:PD9 |21:PD13 |25: PF1 29: PF5 | output. Also used
LEUO_TX 2: PA2 6: PB11 10: PB15 |14: PC9 |18: PD10 |22: PD14 |26: PF2 |30: PF6 |as receive inputin
3: PA3 7:PB12 |11:PC6 |15:PC10 |19: PD11 |23: PD15 |27: PF3 |31: PF7 |half duplex commu-
nication.
0: PB14 Low Frequency
Crystal (typically
32.768 kHz) nega-
LFXTAL_N tive pin. Also used
as an optional ex-
ternal clock input
pin.
0: PB15 Low Frequency
Crystal (typically
LFXTAL_P 32.768 kHz) posi-
tive pin.
0-PA4 Operational Amplifi-
OPAO_N er 0 external nega-
tive input.
0-PA2 Operational Amplifi-
OPAOQ_P er 0 external posi-
tive input.
0-PD15 Operational Amplifi-
OPA1_N er 1 external nega-
tive input.
0-PD13 Operational Amplifi-
OPA1_P er 1 external posi-
tive input.
0-PB13 Operational Amplifi-
OPA2_N er 2 external nega-
tive input.
0: PB12
OPA2_OUT Operational Amplifi-
er 2 output.
(1) gg?o Operational Amplifi-
OPA2_OUTALT ) er 2 alternative out-
put.
0-PB11 Operational Amplifi-
OPA2_P er 2 external posi-
tive input.
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Alternate LOCATION
Functionality 12 - 15 16 -19 20 - 23 24 - 27 28 - 31 Description
0: PAO 4: PA4 8:PB13 |12: PC7 |16:PC11 |20:PD12 |24: PFO |28: PF4 Pulse Counter
PCNTO SOIN 1: PA1 5: PA5 9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29: PF5 PCNTO inout num-
— 2: PA2 6: PB11 10: PB15 |14: PC9 |18: PD10 |22: PD14 |26: PF2 |30: PF6 ber 0 P
3: PA3 7:PB12 |11:PC6 |15:PC10 |19:PD11 |23:PD15 |27:PF3 |31:PF7 )
0: PA1 4: PA5 8:PB14 |12: PC8 |16:PD9 |20: PD13 |24:PF1 |28: PF5 Pulse Counter
PCNTO S1IN 1: PA2 5:PB11 |9:PB15 |13:PC9 |17:PD10 |21:PD14 |25:PF2 |29: PF6 PCNTO inout num-
- 2: PA3 6:PB12 |10: PC6 |14:PC10 |18:PD11 |22: PD15 |26: PF3 |30: PF7 ber 1 P
3: PA4 7:PB13 |11: PC7 |15:PC11 [19: PD12 |23: PFO |27: PF4 |31:PAO )
0: PAB 4: P12 8: PB8 12: PJ15 |16: PC3 |20: PF7 |24:PF11 |28:PF15 Pulse Counter
PCNT1 SOIN 1: PA7 5: PI3 9: PB9 13: PCO |17:PC4 |21: PF8 |25:PF12 |29: PKO PCNTA inout num-
- 2: PA8 6: PB6 10: PB10 |14: PC1 |18:PC5 |22: PF9 |26:PF13 |30: PK1 ber 0 P
3: PA9 7: PB7 11: PJ14 |15:PC2 |19:PF6 |23:PF10 |27: PF14 |31:PK2 )
0: PA7 4: PI3 8: PB9 12: PCO |16:PC4 |20:PF8 |24:PF12 |28:PKO Pulse Counter
PCNT1 S1IN 1: PA8 5: PB6 9:PB10 |13:PC1 |17:PC5 |21:PF9 |25:PF13 |29: PK1 PCNTA inout num-
- 2: PA9 6: PB7 10: PJ14 |14:PC2 |18:PF6 |22: PF10 |26: PF14 |30: PK2 ber 1 P
3:PI2 7:PB8 11: PJ15 |15:PC3 |19:PF7 |23:PF11 |27:PF15 |31: PA6 )
0: PA6 4: P12 8: PB8 12: PJ15 |16: PC3 |20: PC11 |24: PF11 |28: PF15 Pulse Counter
PCNT2 SOIN 1: PA7 5:PI3 9: PB9 13: PCO |17:PC4 |21:PF8 |25:PF12 |29: PKO PCNT2 inout num-
— 2: PA8 6: PB6 10: PB10 |14:PC1 |[18:PC5 |22:PF9 |26:PF13 |30: PK1 ber 0 P
3: PA9 7: PB7 11: PJ14 |15: PC2 |[19: PC10 |23: PF10 |27: PF14 |31: PK2 )
0: PA7 4: PI3 8: PB9 12: PCO |16: PC4 |20: PF8 |24:PF12 |28: PKO Pulse Counter
PCNT2 S1IN 1: PA8 5: PB6 9:PB10 |13:PC1 |17:PC5 |[21:PF9 |25:PF13 |29: PK1 PCNT2 inout num-
— 2: PA9 6: PB7 10: PJ14 |14:PC2 |[18:PC10 |22: PF10 |26: PF14 |30: PK2 ber 1 P
3:PI2 7: PB8 11: PJ15 |15: PC3 [19: PC11 |23: PF11 |27: PF15 |31: PA6 )
0: PFO 4: PF4 8: PC6 12: PC10 Peripheral Reflex
1: PF1 5: PF5 9: PC7 13: PC11
PRS_CHO 2:PF2 |6:PF6 | 10: PC8 fglsg”m PRS, chan-
3: PF3 7: PF7 11: PC9 )
(1) EE; g EEg Peripheral Reflex
PRS_CH1 2. PF3 6- PE7 fglsgem PRS, chan-
3: PF4 7: PFO )
(1) §E§ g Izllzs Peripheral Reflex
PRS_CH2 2. PF4 6 PFO ﬁgls;em PRS, chan-
3: PF5 7: PF1 )
0: PF3 4: PF7 8: PD9 12: PD13 Peripheral Reflex
1: PF4 5: PFO 9: PD10 |13: PD14
PRS_CH3 2:PF5 |6:PF1  |10: PD11 |14: PD15 fé’lstsem PRS, chan-
3: PF6 7: PF2 11: PD12 )
(1) gg?o g Egli Peripheral Reflex
PRS_CH4 2. PD11 6- PD15 :glsiem PRS, chan-
3: PD12 )
? EB}? g gg}g Peripheral Reflex
PRS_CH5 2-PD12 |6: PD9 Eé/lstsem PRS, chan-
3: PD13 )
0: PAO 4: PA4 8:PB13 |12: PD10 |16: PD14 Peripheral Reflex
1: PA1 5: PA5 9: PB14 |13: PD11 |17: PD15
PRS_CH6 2:PA2 |6:PB11 |10: PB15 |14: PD12 fgfg”m PRS, chan-
3: PA3 7:PB12 |11:PD9 |15:PD13 )
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Alternate LOCATION
Functionality 12 - 15 16 -19 24 - 27 28 - 31 Description
0: PD10 |4:PD14 |8:PB6 12: PB10 |16: PCO |20: PC4 |24:PF13 |28: PK1
US3 CLK 1: PD11 |5:PD15 |9:PB7 13: PB11 [17: PC1 |21: PC5 |25:PF14 [29: PK2 |USART3 clock in-
- 2: PD12 |6:PI2 10: PB8 |14:PJ14 [18:PC2 |22:PF11 |26: PF15 |30: PD8 |put/output.
3:PD13 |7:PI3 11: PB9 |15:PJ15 |19: PC3 |23:PF12 |27: PKO |31:PD9
0: PD11 | 4:PD15 |8:PB7 12: PB11 |16: PC1 |20: PC5 |24:PF14 |28:PK2
US3 CS 1: PD12 |5:PI2 9: PB8 13: PJ14 |17: PC2 |21: PF11 |25: PF15 |29: PD8 |USARTS chip se-
- 2:PD13 |6:PI3 10: PB9 |14:PJ15 |18: PC3 |22: PF12 |26: PKO |30: PD9 |lectinput/output.
3:PD14 |7:PB6 11: PB10 |15: PCO [19:PC4 |23:PF13 |27:PK1 31: PD10
0: PD12 |4:PI2 8: PB8 12: PJ14 |16: PC2 |20: PF11 |24: PF15 |28: PD8
US3 CTS 1:PD13 |5:PI3  |9:PB9  |13:PJ15 |17:PC3 |21:PF12 |25:PKO |29: PD9 LSJS:QRJ;EV:Z?LW
- 2: PD14 |6:PB6 10: PB10 |14: PCO [18:PC4 |22: PF13 |26: PK1 30: PD10 flow control input
3: PD15 |7:PB7 11: PB11 | 15: PC1 19: PC5 |23:PF14 |27:PK2 |31:PD11 put.
0: PD13  |4:PI3 8: PB9 12: PJ15 |16: PC3 |20: PF12 |24: PKO |28:PD9 USART3 Request
US3 RTS 1: PD14 | 5: PB6 9:PB10 |13:PCO |17:PC4 |21:PF13 |25:PK1 |29:PD10 To Send hargware
- 2: PD15 |6: PB7 10: PB11 |14: PC1 18: PC5 |22: PF14 |26: PK2 |30: PD11 flow control outout
3: PI2 7: PB8 11: PJ14 |15: PC2 |19: PF11 |23: PF15 |27:PD8 |31:PD12 put.
0: PD9 4:PD13 |8:PI3 12: PB9 |16: PJ15 [20: PC3 |24:PF12 |28: PKO |USART3 Asynchro-
1. PD10 |5:PD14 |9:PB6 13: PB10 [17: PCO |21:PC4 |25:PF13 |29: PK1 nous Receive.
2:PD11 |6:PD15 |10:PB7 |14:PB11 |18:PC1 |22:PC5 |26:PF14 |30: PK2
US3_RX 3:PD12 |7:PI2 11: PB8 |15:PJ14 |19: PC2 |23:PF11 |27:PF15 |31:PD8 |USART3 Synchro-
nous mode Master
Input / Slave Out-
put (MISO).
0: PD8 4: PD12 |8:PI2 12: PB8 |16:PJ14 |20: PC2 |24:PF11 |28: PF15 |USART3 Asynchro-
1: PD9 5:PD13 |9:PI3 13: PB9 |17: PJ15 |21: PC3 |25:PF12 [29: PKO |nous Transmit. Al-
2: PD10 |6:PD14 |10: PB6 14: PB10 |18: PCO |22:PC4 |26:PF13 |30: PK1 so used as receive
3:PD11 |7:PD15 |11:PB7 |15:PB11 |19:PC1 |23:PC5 |[27:PF14 |31:PK2 |inputin half duplex
US3 TX communication.
USART3 Synchro-
nous mode Master
Output / Slave In-
put (MOSI).
0: PA1 Digital to analog
VDACO EXT converter VDACO
- external reference
input pin.
0: PA3 Digital to Analog
VDACO_OUTO0/ Converter DACO
OPAO_OUT output channel
number 0.
0: PA5 Digital to Analog
VDACO_OUTOAL 1: PD13 Converter DACO al-
T/ OPAO_OUT- ) ;
2: PD15 ternative output for
ALT
channel 0.
0: PD14 Digital to Analog
VDACO_OUT1/ Converter DACO
OPA1_OUT output channel
number 1.
0: PD12 Digital to Analog
VDACO_OUT1AL 1: PA2 Converter DACO al-
T/OPA1_OUT- ) .
ALT 2: PA4 ternative output for

channel 1.
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Table 6.8. ADCO Bus and Pin Mapping

0ld 0ld 00d 00d 8dd 8dd
Ld Ld 10d 10d 6dd 6dd
aid cld ¢od ¢od oLad olad
€ld €ld €0d €0d ldd liad
¥Od ¥Od c¢idd ¢ldd
G0d G0d €idd €idd
90d 90d vidd 7idd
10d 1.0d Siad Siad
80d 80d ovd ovd
60d 60d lvd Ivd
0L0d 0L0d cvd cvd
110d 110d €vd €vd
vvd yvd
Svd Svd
ovd ovd
/vd /vd
04d 04d
ldd ldd
¢dd ¢dd
€dd €4d
ydd vdd
Gdd Sdd
94d 94d 9dd 9dd
/4d ,4d ,9d /9d
8dd 84d 8dd 8dd
6dd 64d 64dd 64d
olLdd oldd olLad olad
bldd bldd lldd l1ad
cldd cldd clad cldad
€ldd €ldd €lad €lad
vidd vidd viad viad
Sldd Sldd Slad Slad
X00avsnd | A0OAvsNd | Xvsnd AvSNg Xgasng Adsnd Xosnd AdSNnd Xasnd Adsnd
C0CE X0LHOdY | AOLHOdY | X11HOdV | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | XV 1HOdV | AvLH0dY
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OPA1_N

00d 8dd 00d 8dd 00d 8dd
10d 6dd 10d 6dd 10d 6dd
¢0d olad ¢od oLad ¢0d olad
€0d ldd €0d l1dad €0d ldd
¥0d ¢ldd ¥Od ¢ldd ¥Od ¢ldd
God €Ldd SOd €iLdd God €1dd
90d ¥idd 90d ¥idd 90d 7idd
1,0d Sidd 10d Sidd 10d Ssiad
80d ovd 80d ovd 80d ovd
60d Ivd 60d Ivd 60d Ivd
0L0d cvd 0L0d cvd 0L0d cvd
110d €vd 110d €vd 110d €vd
yvd vvd yvd
Svd Svd Svd
ovd 9vd ovd
/vd Lvd /vd
04d 04d 04d
ldd ldd ldd
¢dd ¢dd ¢dd
€4d €dd €4d
ydd vdd ydd
G4d Gdd G4d
94d 94dd 94d 94d 94d 94dd
/4d /9d /4d ,49d ,4d /9d
8dd 8dd 84d 8dd 84d 8dd
64d 64d 6dd 64d 6dd 64d
oLdd olad olLdd olLad oLdd olad
bidd l1dd bidd llad bidd l1dd
cldd cldad cldd clad cldd c¢ldad
€ldd €lad €ldd €ldad €ldd €lad
vidd viad vidd viad vidd viad
Sldd Sldd o Sldd Slad = Sldd Slad
AvsSnd Agsnd AdSNnd Adsnd M_ Xvsnd Xdasnd Xosnd Xasnd M_ AvSNnd Agsnd AOSNnd Adsnd
ALLHOdVY | ACLHOdVY | ACLHOdY | AV1HOdY W X11d0dV | X21d0dV | X€1dOdV | X¥y1d0dVY W ALLHOdVY | ACLHOdVY | AELHOdY | AV1HOdY
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8. QFN48 Package Specifications

8.1 QFN48 Package Dimensions

2% D >
PIN&1 IDENTIFY:
Laser Mark
o A ece|C
\ -
) + /
L lb I -g
Faia uuulc DETA"_ i "B”
ZX IIB'I
A Lok
Dencll nn‘:ﬂnnnnnnnnn o _)
SEATING PLANE ~——
) =
RC"’\G e .
BIBIC[AE 02 \ 3
) )
L e - | = .
ToU TuUy ;
- g 1P ﬂ/ﬁ 2 B
5 g 2 NNNNNANn
] [
o B g ANANANAAC 3
| B + = 48 | | X (0.30)
- ==
= = OENE
‘B \ c METOE
W DETAIL : "A"  Pin one indicator may be notch or chamfer
"ﬁ”

Figure 8.1. QFN48 Package Drawing
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3.10.2 Memory System Controller (MSC) . . . . P |

3.10.3 Linked Direct Memory Access Controller (LDMA) P
3.11 MemoryMap. . . . . . . . . . . . . . . . . . . . . . . . . . ...
3.12 Configuration Summary . . . . . . . . . . . . . . . . . . . . . ... .12
4. Electrical Specifications . . . . . . . . . . . . . . . . o o o o . . . . . . 13
4.1 Electrical Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . 13
4.1.1 Absolute Maximum Ratings . . . . . . . . . . . . . . . . . . . . . . . 13
4.1.2 Operating Conditions. . . T
4.1.2.1 General Operating Condltlons T
4.1.3 Thermal Characteristics. . . . . . . . . . . . . . . . . . . . . . . . . .15
414 DC-DCConverter . . . . . . . . . . . . . . . . . . . . . . . . ... .6
4.1.5 Current Consumption. . . . . . .. ... .. .. . . .8
4.1.5.1 Current Consumption 3.3 V W|thout DC DC Converter . . .. ... ... . . . . .8
4.1.5.2 Current Consumption 3.3 V using DC-DC Converter . . . . . . . . . . . . . . .20
4.1.5.3 Current Consumption 1.8 V without DC-DC Converter . . . . . . . . . . . . . . .22
4.1.6 Wake Up Times . . e e e e e, 28
4.1.7 Brown Out Detector (BOD) .
4.1.8 Oscillators . . . 243
4.1.8.1 Low-Frequency Crystal Oscnlator (LFXO) Y 2o
4.1.8.2 High-Frequency Crystal Oscillator (HFXO) . . . . . . . . . . . . . . . . . . .26
4.1.8.3 Low-Frequency RC Oscillator (LFRCO) . . . . . . . . . . . . . . . . . . . .26
4.1.8.4 High-Fregency RC Oscillator (HFRCO) . . . . 4 4
4.1.8.5 Auxiliary High-Fregency RC Oscillator (AUXHFRCO) e e ..o ... .28
4.1.8.6 Ultra-low Frequency RC Oscillator (ULFRCO). . . . . . . . . . . . . . . . . .28
4.1.9 Flash Memory Characteristics. . . . . . . . . . . . . . . . . . . . . . ..29
4.1.10 General-Purpose I/O (GPIO). . . . . . . . . . . . . . . . . . . . . . . .30
4.1.11 Voltage Monitor (VMON) . . . . . . . . . . . . . . . . . . . . . . .. 0.82
4.1.12 Analog to Digital Converter (ADC) . . . . . . . . . . . . . . . . . . . . . .33
4.1.13 Analog Comparator (ACMP) . . . . . . . . . . . . . . . . . . . . . . . .3
4.1.14 Digital to Analog Converter (vDAC) . . . . . . . . . . . . . . . . . . . . .38
4.1.15 Current Digital to Analog Converter (IDAC) . . . . . . . . . . . . . . . . . . .40
4.1.16 Capacitive Sense (CSEN). . . . . . . . . . . . . . . . . . . . ... 42
4.1.17 Operational Amplifier (OPAMP) . . . . . . . . . . . . . . . . . . . . . . A3
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