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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"

Discontinued at Digi-Key

ARM® Cortex®-M0+

32-Bit Single-Core

48MHz

CANbus, I2C, IrDA, LINbus, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, LCD, POR, PWM, WDT
53

128KB (128K x 8)

FLASH

32K x 8

1.8V ~ 3.8V

A/D 12bit SAR; D/A 12bit

Internal

-40°C ~ 125°C (T))

Surface Mount

64-VFQFN Exposed Pad

64-QFN (9x9)
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EFM32TG11 Family Data Sheet

Electrical Specifications

4.1.6.2 Current Consumption 3.3 V using DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = IOVDD = 3.3 V, DVDD = 1.8 V DC-DC output. T = 25 °C.
Minimum and maximum values in this table represent the worst conditions across supply voltage and process variation at T = 25 °C.

Table 4.7. Current Consumption 3.3 V using DC-DC Converter

Parameter Test Condition

Current consumption in EMO | IacTive_bcm 48 MHz crystal, CPU running 38 — WA/MHZz

mode with all peripherals dis- while loop from flash

abled, DCDC in Low Noise -

DCM mode2 48 .MHz HFRCO, CPU running 37 — WA/MHZz
while loop from flash
48 MHz HFRCO, CPU running 45 — WA/MHz
Prime from flash
48 MHz HFRCO, CPU running 53 — WA/MHz
CoreMark loop from flash
32 MHz HFRCO, CPU running 43 — WA/MHz
while loop from flash
26 MHz HFRCO, CPU running 47 — WA/MHz
while loop from flash
16 MHz HFRCO, CPU running 61 — WA/MHz
while loop from flash
1 MHz HFRCO, CPU running 587 — WA/MHZz
while loop from flash

Current consumption in EMO | IacTive_ccm 48 MHz crystal, CPU running 49 — WA/MHz

mode with all peripherals dis- while loop from flash

abled, DCDC in Low Noise -

CCM mode’ 48 .MHz HFRCO, CPU running 48 — PA/MHz
while loop from flash
48 MHz HFRCO, CPU running 55 — WA/MHz
Prime from flash
48 MHz HFRCO, CPU running 63 — WA/MHz
CoreMark loop from flash
32 MHz HFRCO, CPU running 60 — WA/MHZz
while loop from flash
26 MHz HFRCO, CPU running 68 — WA/MHZz
while loop from flash
16 MHz HFRCO, CPU running 96 — WA/MHz
while loop from flash
1 MHz HFRCO, CPU running 1157 — WA/MHz
while loop from flash

Current consumption in EMO | IacTive_LPMm 32 MHz HFRCO, CPU running 32 — pA/MHz

mode with all peripherals dis- while loop from flash

led, DCDC in LP 3

abled, DEDC in LF mode 26 MHz HFRCO, CPU running 33 — | pAMHz
while loop from flash
16 MHz HFRCO, CPU running 36 — WA/MHZz
while loop from flash
1 MHz HFRCO, CPU running 156 — WA/MHZz
while loop from flash
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4.1.10 Flash Memory Characteristics®

Table 4.17. Flash Memory Characteristics®

Parameter Symbol Test Condition Min Typ Max Unit
Flash erase cycles before ECFLASH 10000 — — cycles
failure
Flash data retention RETELASH T<85°C 10 — — years
T<125°C 10 — — years
Word (32-bit) programming | tw_proG Burst write, 128 words, average 20 26 32 us
time time per word
Single word 59 68 83 us
Page erase time* tPERASE 20 27 35 ms
Mass erase time' tMERASE 20 27 35 ms
Device erase time? 3 tDERASE T=85°C — 54 70 ms
T<125°C — 54 75 ms
Erase current® IERASE Page Erase — — 17 mA
Mass or Device Erase — — 2.0 mA
Write current® IwRITE — — 35 mA
Supply voltage during flash | VE asH 1.62 — 3.6 \%
erase and write
Note:
1.Mass erase is issued by the CPU and erases all flash.
2. Device erase is issued over the AAP interface and erases all flash, SRAM, the Lock Bit (LB) page, and the User data page Lock
Word (ULW).
3. From setting the DEVICEERASE bit in AAP_CMD to 1 until the ERASEBUSY bit in AAP_STATUS is cleared to 0. Internal setup
and hold times for flash control signals are included.
4. From setting the ERASEPAGE bit in MSC_WRITECMD to 1 until the BUSY bit in MSC_STATUS is cleared to 0. Internal setup
and hold times for flash control signals are included.
5.Flash data retention information is published in the Quarterly Quality and Reliability Report.
6. Measured at 25 °C.
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4.1.13 Analog to Digital Converter (ADC)

Specified at 1 Msps, ADCCLK = 16 MHz, BIASPROG = 0, GPBIASACC = 0, unless otherwise indicated.

Table 4.20. Analog to Digital Converter (ADC)

Parameter Test Condition

Resolution VRESOLUTION 6 — 12 Bits

Input voltage range® VaDCIN Single ended — — VEs \Y
Differential -VEg/2 — VEs/2 \Y

Input range of external refer- | VapcreriN_P 1 — VavDD \%

ence voltage, single ended

and differential

Power supply rejection? PSRRapc AtDC — 80 _ dB

Analog input common mode | CMRRapc AtDC — 80 — dB

rejection ratio

Current from all supplies, us- | lapc_conT- 1 Msps / 16 MHz ADCCLK, BIA- — 270 TBD A

ing internal reference buffer. | yous Lp SPROG =0, GPBIASACC =13

Continous operation. WAR- B

MUPMODE4 = KEEPADC- 250 kSpS /4 MHz ADCCLK, BIA- — 125 — UA

WARM SPROG =6, GPBIASACC =13
62.5 ksps / 1 MHz ADCCLK, BIA- — 80 — MA
SPROG = 15, GPBIASACC =13

Current from all supplies, us- | Iapc_NoRMAL_LP | 35 ksps/ 16 MHz ADCCLK, BIA- — 45 — MA

ing internal reference buffer. SPROG = 0, GPBIASACC =13

Duty-cycled operation. WAR-

MUPMODE* = NORMAL 5 kSpS/ 16 MHz ADCCLK BIA- — 8 — MA
SPROG = 0, GPBIASACC = 13

Current from all supplies, us- | Iapc_sSTAND- 125 ksps / 16 MHz ADCCLK, BIA- — 105 — pA

ing internal reference buffer. | gy | p SPROG =0, GPBIASACC =13

Duty-cycled operation. B

AWARMUPMODE? = KEEP- 35 ksps / 16 MHz ADCCLK, BIA- — 70 — A

INSTANDBY or KEEPIN- SPROG = 0, GPBIASACC = 13

SLOWACC

Current from all supplies, us- | lapc_conT- 1 Msps / 16 MHz ADCCLK, BIA- — 325 — MA

ing internal reference buffer. | yous Hp SPROG =0, GPBIASACC =03

Continous operation. WAR- B

MUPMODE4 = KEEPADC- 250 kSpS /4 MHz ADCCLK, BIA- — 175 — lJA

WARM SPROG =6, GPBIASACC =03
62.5 ksps / 1 MHz ADCCLK, BIA- — 125 — MA
SPROG = 15, GPBIASACC =03

Current from all supplies, us- | Iapc_NoRMAL_HP | 35 ksps / 16 MHz ADCCLK, BIA- — 85 — A

ing internal reference buffer. SPROG =0, GPBIASACC =03

Duty-cycled operation. WAR-

MUPMODE#4 = NORMAL 5 ksps / 16 MHz ADCCLK BIA- — 16 — A
SPROG = 0, GPBIASACC =03

Current from all supplies, us- | lapc_sTAND- 125 ksps / 16 MHz ADCCLK, BIA- — 160 — MA

ing internal reference buffer. |gy yp SPROG =0, GPBIASACC =03

Duty-cycled operation. B

AWARMUPMODE? = KEEP- 35 ksps / 16 MHz ADCCLK, BIA- — 125 — A

INSTANDBY or KEEPIN- SPROG = 0, GPBIASACC =0 3

SLOWACC

Current from HFPERCLK Iabc_cLk HFPERCLK = 16 MHz — 166 — MA
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4.1.15 Digital to Analog Converter (VDAC)

DRIVESTRENGTH = 2 unless otherwise specified. Primary VDAC output.

Table 4.22. Digital to Analog Converter (VDAC)

Parameter Test Condition
Output voltage VpacouT Single-Ended 0 — VVREF \%
Differential? -VVREF — VVREF \Y
Current consumption includ- | Ipac 500 ksps, 12-bit, DRIVES- — 396 — A
ing references (2 channels)’ TRENGTH =2, REFSEL = 4
44 1 ksps, 12-bit, DRIVES- — 72 — MA
TRENGTH = 1, REFSEL = 4
200 Hz refresh rate, 12-bit Sam- — 2 — A
ple-Off mode in EM2, DRIVES-
TRENGTH = 2, BGRREQTIME =
1, EM2REFENTIME = 9, REFSEL
=4, SETTLETIME = 0x0A, WAR-
MUPTIME = 0x02
Current from HFPERCLK4 | lbac_cLk — 5.8 — MA/MHz
Sample rate SRpac — — 500 ksps
DAC clock frequency foac — — 1 MHz
Conversion time tbacconv foac = 1MHz 2 — — us
Settling time tDACSETTLE 50% fs step settling to 5 LSB — 25 — us
Startup time tDACSTARTUP Enable to 90% fs output, settling — — 12 us
to 10 LSB
Output impedance RouTt DRIVESTRENGTH =2,04V < — 2 — Q
Vout £Vopa-04V,-8 mA<
louT < 8 mA, Full supply range
DRIVESTRENGTH=00r 1,04V — 2 — Q
<Vout<Vopa-0.4V,-400 pA <
louT < 400 pA, Full supply range
DRIVESTRENGTH =2,0.1V < — 2 — Q
Vout £Vopa-0.1V,-2mA<
louT <2 mA, Full supply range
DRIVESTRENGTH=00r1,0.1V — 2 — Q
<Vout £Vopa-0.1V,-100 A <
louT < 100 pA, Full supply range
Power supply rejection ratio® | PSRR Vout = 50% fs. DC — 65.5 — dB
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Parameter Symbol Test Condition Min Typ Max Unit
Signal to noise and distortion | SNDRpac 500 ksps, single-ended, internal — 60.4 — dB
ratio (1 kHz sine wave), 1.25V reference
Noise band limited to 250 - -
kHz 500 ksps, single-ended, internal — 61.6 — dB
2.5V reference
500 ksps, single-ended, 3.3V — 64.0 — dB
VDD reference
500 ksps, differential, internal — 63.3 — dB
1.25V reference
500 ksps, differential, internal — 64.4 — dB
2.5V reference
500 ksps, differential, 3.3V VDD — 65.8 — dB
reference
Signal to noise and distortion | SNDRpac sanp | 500 ksps, single-ended, internal — 65.3 — dB
ratio (1 kHz sine wave), 1.25V reference
Noise band limited to 22 kHz
500 ksps, single-ended, internal — 66.7 — dB
2.5V reference
500 ksps, differential, 3.3V VDD — 68.5 — dB
reference
500 ksps, differential, internal — 67.8 — dB
1.25V reference
500 ksps, differential, internal — 69.0 — dB
2.5V reference
500 ksps, single-ended, 3.3V — 70.0 — dB
VDD reference
Total harmonic distortion THD — 70.2 — dB
Differential non-linearity? DNLpac TBD — TBD LSB
Intergral non-linearity INLpac TBD — TBD LSB
Offset error® VOFFSET T=25°C TBD — TBD mV
Across operating temperature TBD — TBD mV
range
Gain error® VGAIN T =25 °C, Low-noise internal ref- TBD — TBD %
erence (REFSEL = 1V25LN or
2V5LN)
Across operating temperature TBD — TBD %

range, Low-noise internal refer-
ence (REFSEL = 1V25LN or
2V5LN)

External load capactiance, |C_oap — — 75 pF
OUTSCALE=0
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Parameter Symbol Test Condition Min Typ Max Unit
Slew rate® SR DRIVESTRENGTH = 3, — 47 — Vips
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 = 2 — — TBD us
Input offset voltage Vosi DRIVESTRENGTH=20r 3, 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 PSRRpc 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, Voyr=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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4.2.1 Supply Current

EMO while(1) loop, No DCDC EMO while(1) loop, With DCDC, LN DCM

HFXO @ 48 MHz

HFRCO @ 48 MHz

HFRCO @ 32 MHz

4 HFRCO @ 16 MHz, Voltage scaling enabled

HFXO @ 48 MHz

HFRCO @ 48 MHz

HFRCO @ 32 MHz

4 HFRCO @ 16 MHz, Voltage scaling enabled
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Figure 4.3. EMO Active Mode Typical Supply Current vs. Temperature
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5.2 EFM32TG11B5xx in QFN80 Device Pinout

Pin 1 index
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Figure 5.2. EFM32TG11B5xx in QFN80 Device Pinout

PC12
PC11
PC10
PC9

PC8

PE7

PE6

PE5

PE4
I0VDDO
DECOUPLE
DVDD
VREGVDD
VREGSW
VREGVSS
PC7

PC6

PD8

PD7

PD6

The following table provides package pin connections and general descriptions of pin functionality. For detailed information on the sup-
ported features for each GPIO pin, see 5.14 GPIO Functionality Table or 5.15 Alternate Functionality Overview.

Table 5.2. EFM32TG11B5xx in QFN80 Device Pinout

Pin Name Pin(s) Description Pin Name Pin(s) Description
VREGVSS 406 Voltage regulator VSS J PAO 1 GPIO
PA1 2 GPIO J PA2 3 GPIO
PA3 4 |epPIO ‘ PA4 5 |GPIO
PA5 6 GPIO ‘ PAB 7 GPIO
8
IOVDDO g? Digital 10 power supply 0. PB3 9 | GPIO
70
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Pin Name Pin(s) Description Pin Name Pin(s) Description

PC4 13 |GPIO ‘ PC5 14 |GPIO

PB7 15 GPIO ‘ PB8 16 GPIO

PA8 17 GPIO ‘ PA9 18 GPIO

Reset input, active low. To apply an ex-

ternal reset source to this pin, it is re-

PA10 19 GPIO RESETn 20 quired to only drive this pin low during
reset, and let the internal pull-up ensure
that reset is released.

PB11 21 GPIO AVDD 33 Analog power supply.

PB13 24 GPIO J PB14 25 |GPIO

PDO 28 | GPIO (5V) ‘ PD1 29 | GPIO

PD2 30 GPIO (5V) ‘ PD3 31 GPIO

PD4 32 GPIO ‘ PD5 33 GPIO

PD6 34 GPIO ‘ PD7 35 |GPIO

PD8 36 GPIO ‘ PC6 37 GPIO

PC7 38 GPIO J DVvDD 39 Digital power supply.

Decouple output for on-chip voltage
DECOUPLE 40 regulator. An external decoupling ca- PC8 41 GPIO
pacitor is required at this pin.

PC9 42 GPIO ‘ PC10 43 GPIO (5V)

PC11 44 GPIO (5V) ‘ PC12 45 | GPIO (5V)

PC13 46 GPIO (5V) ‘ PC14 47 GPIO (5V)

PC15 48 GPIO (5V) ‘ PFO 49 | GPIO (5V)

PF1 50 GPIO (5V) J PF2 51 GPIO

PF3 52 GPIO ‘ PF4 53 GPIO

PF5 54 GPIO ‘ PES8 57 GPIO

PE9 58 GPIO ‘ PE10 59 |GPIO

PE11 60 GPIO ‘ PE12 61 GPIO

PE13 62 GPIO ‘ PE14 63 GPIO

PE15 64 |GPIO J

Note:
1. GPIO with 5V tolerance are indicated by (5V).
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5.8 EFM32TG11B1xx in QFN64 Device Pinout

Pin 1 index

PA15
PE15

67\/
63
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60
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o
PA® 1 Y48 PC15
AL |2 47 pc14
A2 |3 46 pc13
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pas |6 13 pco
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pco |9 VSS 40 DECOUPLE
pc1 10 391 pvop
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pcs |14 35 1 pp7
PB7 : 15 34 : PD6
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2oL ZREeazE8E88888%2
o (=]

Figure 5.8. EFM32TG11B1xx in QFN64 Device Pinout

The following table provides package pin connections and general descriptions of pin functionality. For detailed information on the sup-
ported features for each GPIO pin, see 5.14 GPIO Functionality Table or 5.15 Alternate Functionality Overview.

Table 5.8. EFM32TG11B1xx in QFN64 Device Pinout

Pin Name Pin(s) Description Pin Name Pin(s) Description
VREGVSS 0 Voltage regulator VSS J PAO 1 GPIO
PA1 2 GPIO J PA2 3 GPIO
PA3 4 |GPIO ‘ PA4 5 |GPIO
PA5 6 GPIO ‘ PAB 7 GPIO
8
IOVDDO 26 Digital 1O power supply 0. PCO 9 GPIO (5V)
55
PC1 10 GPIO (5V) ‘ PC2 11 GPIO (5V)
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Pin Name Pin(s) Description Pin Name Pin(s) Description

Reset input, active low. To apply an ex-
ternal reset source to this pin, it is re-

PA14 8 GPIO RESETn 9 quired to only drive this pin low during
reset, and let the internal pull-up ensure
that reset is released.

PB11 10 GPIO ‘ AVDD 11 Analog power supply.

PB13 12 GPIO ‘ PB14 13 GPIO

PD4 15 GPIO ‘ PD5 16 GPIO

PD6 17 GPIO ‘ PD7 18 GPIO

VREGSW 20 DCDC regulator switching node J VREGVDD 21 Voltage regulator VDD input

Decouple output for on-chip voltage
DVDD 22 Digital power supply. DECOUPLE 23 regulator. An external decoupling ca-
pacitor is required at this pin.

PE4 24 |GPIO ‘ PE5 25 |GPIO

PC15 26 | GPIO (5V) ‘ PFO 27 | GPIO (5V)

PF1 28 | GPIO (5V) ‘ PF2 29 |GPIO

PE11 31 GPIO ‘ PE12 32 |GPIO
Note:

1. GPIO with 5V tolerance are indicated by (5V).
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5.14 GPIO Functionality Table

A wide selection of alternate functionality is available for multiplexing to various pins. The following table shows the name of each GPIO
pin, followed by the functionality available on that pin. Refer to 5.15 Alternate Functionality Overview for a list of GPIO locations availa-

ble for each function.

GPIO Name

Table 5.14. GPIO Functionality Table

Pin Alternate Functionality / Description

Timers

Communication

US1_RX #5 US3_TX #0

CMU_CLK2 #0 PRS_CHO

SACMPOY BUSACMPOX

PAO BUSBY DUSAX TIMD_CC0#0 TMO_=CT | LEUD_RX #4 12C0_SDA #0 PRS_CH3 #3
- = #0 GPIO_EMAWUO
BUSAY BUSBX TIMO_CCO #7 TIMO_CC1 CMU_CLK1 #0 PRS_CH1
PAT LCD_SEG14 #OPCNTO S1IN#4 | USS-RX#012C0_SCL#0 #0
BUSBY BUSAX
PA2 LoD Sea1s TIMO_CC2 #0 US1_RX #6 US3_CLK #0 CMU_CLKO #0
CMU_CLK2 #1
BUSAY BUSBX CMU_CLK2 #4
PA3 o0 State TIMO_CDTIO #0 USB_CS #0UO_TX#2 | oy oL kio #1 LE6 AL
TEX2
BUSBY BUSAX
PA4 LoD 'seotr TIMO_CDTI #0 US3_CTS #0 U0_RX #2 LES_ALTEX3
BUSAY BUSBX LES_ALTEX4 ACMP1_O
PA5 LoD 'seota TIMO_CDTI2 #0 US3_RTS #0 U0_CTS #2 pu
BUSBY BUSAX PRS_CH6 #0 ACMP0_O
PAG LoD 'seo10 WTIMO_CCO #1 UO_RTS #2 Pl ENNU
BUSAY BUSBX
PB3 LCD_SEG20/ vm/llv}(icggo#ﬁs US2_TX #1 US3_TX #2 ACMPO_O #7
LCD_COM4 -
BUSBY BUSAX
PB4 LCD_SEG21/ WTIMO_CC1 #6 US2 RX #1
LCD_COMS
BUSAY BUSBX WTIMO_CC2 #6 USO_RTS #4 US2_CLK
PB5 LCD_SEG22/ PCNTO_SOIN #6 #1
LCD_COMS6 -
BUSBY BUSAX
PB6 LCD_SEG23 / PEIRIA'I(')(TCSCEI(I)I\? 26 US0_CTS #4 US2_CS #1
LCD_COM7 =
VDACO_OUTOALT/ TIMO_CCH #3 thslio?ix#ﬁouusﬁogsx#?
PCO OPAO_OUTALT #0 BU- _ - _ LES_CHO PRS_CH2 #0
T B PCNTO_ SOIN #2 US2 RTS #0 US3_CS #3
12C0_SDA #4
VDACO_OUTOALT / TIMO_CC2 #3 cleSr\#o_TTxx#ﬁoUusao_RF;x#%s
PCA OPAO_OUTALT #1 BU- WTIMO_CCO #7 R ot R H) | LES_CH1 PRS_CH3 #0
SACMPOY BUSACMPOX PCNTO_S1IN #2 200 SoL 4
VDACO_OUTOALT /
PC2 OPAO_OUTALT #2 BU- R0 %S US1_RX #4 US2_TX #0 LES_CH2
SACMPOY BUSACMPOX -
VDACO_OUTOALT /
_ TIMO_CDTH #3
PC3 OPAQ_OUTALT #3 BU- WIINO. aeo US1_CLK #4 US2_RX #0 LES_CH3
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GPIO Name Pin Alternate Functionality / Description
Timers Communication
. BUSADCOY BUSADCOX |  WTIMO_CDTI1 #4 lf_SEL—ORTRSX#:OLIJgafTSSCTF
OPA2_OUT WTIM1_CC3 #1 R 12C1
TIM1_CCO #4
BUSADCOY BUSADCOX |  WTIMO_CDTI2 #4 UfgiRgfs#ﬁsufggRéng CMU_CLK2 #2 LES_AL-
PD6 ADCO_EXTP WTIM1_CCO#2LE- | SS2CTS#0 USS.CIS | 1EX0 PRS_CHS #2
VDACO_EXT OPA1_P TIMO_OUTO #0 RIS #51200 ACMPQ_O #2
PCNTO_SOIN #3
TIM1_CC1 #4
o7 BUSADCOY BUSADCOX | WTIM1 CC1#2LE- | US1 TX#2 US3_CLK#1 | CMU_CLKO #2 LES_AL-
ADCO_EXTN OPA1 N TIMO_OUT1 #0 UO_TX #6 12C0 SCL#1 | TEX1ACMP1_O #2
PCNTO_S1IN #3
PD8 BU_VIN WTIM1_CC2 #2 US2 RTS #5 CMU_CLK1 #1
BUSACMPOY BU-
PC6 SACMPOX OPA3_P WTIM1_CC3 #2 US%’TE: ZS%SA1EZ.CTS LES_CH6
LCD_SEG32 =
BUSACMPOY BU-
pC7 SACMPOX OPA3_N WTIM1_CCO #3 usc:@cggg ZS%SL1£;TS LES_CH7
LCD_SEG33 =
oEs BUSDY BUSCX WTIMO_CCO #0 UUSSO??CCSS##L UU%1 _chs #%5
LCD_COMO WTIM1_CC1 #4 o0 SOATY
oes BUSCY BUSDX WTIMO_CC1 #0 US%—S%&“C[%?#?CLK
LCD_COM1 WTIM1_CC2 #4 200 SoL #7
BUSDY BUSCX WTIMO_CC2 #0
PE6 o, COMZ WTIV-0Cs 4 US0_RX #1 US3_TX #1 PRS_CH6 #2
BUSCY BUSDX
PE7 o, COMS WTIM1_CCO #5 USO_TX #1 US3_RX #1 PRS_CH7 #2
BUSACMP1Y BU-
PC8 SACHP A% LoD, SEG34 USO_CS #2 LES_CH8 PRS_CH4 #0
BUSACMP1Y BU- LES_CH9 PRS_CHS5 #0
PCo SACMP1X LCD_SEG35 US0_CLK#2 GPIO_EMAWU2
BUSACMP1Y BU-
PC10 MOV USO_RX #2 LES_CH10
BUSACMP1Y BU-
PC11 VLIRS USO_TX #2 12C1_SDA #4 LES_CH11
VDACO_OUTIALT / USO_RTS #3 US1_CTS MU CLKO #1
PC12 OPA1_OUTALT #0 BU- TIM1_CC3 #0 #4 US2_CTS #4 UO_RTS v
SACMP1Y BUSACMP1X #3 -
VDACO_OUTIALT / TIMO_CDTIO #1 USO_CTS #3 US1_RTS
PC13 OPA1_OUTALT #1 BU- | TIM1_CCO #0 TIM1_CC2 | #4 US2_RTS #4 U0_CTS LES_CH13
SACMP1Y BUSACMP1X |  #4 PCNTO_SOIN %0 #3
VDACO_OUTIALT/ | 1T|c'¥|((:)1_ic??|:v|ﬁ1 cea | USO_CS#3US1_CS #3
PC14 oPA1_OUTALT#2BU- | 11O #0 TR CC3 | ysp RTS #3 US3_CS #2 | LES_CH14 PRS_CHO #2
SACMP1Y BUSACMP1X O SRT UO_TX #3 LEUO_TX #5
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EFM32TG11 Family Data Sheet
Pin Definitions

GPIO Name Pin Alternate Functionality / Description
Timers Communication
VDACO_OUT1ALT / Tm\;)?cgg;z#? US0_CLK #3 US1_CLK
PC15 OPA1_OUTALT#3BU- | | M1OC2H0 | 4353 RTS #3U0_RX | LES_CH15 PRS_CH1 #2
SACMP1Y BUSACMP1X MO OUT #5 #3 LEUQ_RX #5
TIMO_CCO #4 CANO_RX #1 US1_CLK
PFO BUSDY BUSCX WTIMO_CC1#4 LE- | #2 US2 TX#5 LEUO_TX DBGgggVTCLT'f(TCK
TIMO_OUTO #2 #3 12C0_SDA #5 -
TIMO_CC1 #4 US1_CS #2 US2 RX #5 DBZR%—VSSI‘:)% S
PF1 BUSCY BUSDX WTIMO_CC2#4 LE- | UO_TX #5 LEUO_RX #3 o
TIMO_OUT1 #2 12C0_SCL #5 BOOT R
CANO_TX #1 US1_TX #5 | CMU_CLKO #4 PRS_CHO
orp BUSDY BUSCX TIMO_CC2 #4 TIM1_CCO | US2_CLK #5 U0_RX #5 #3 ACMP1_O #0
LCD_SEGO #5 LEUO_TX #4 12C1_SCL DBG_TDO
#4 GPIO_EMAWU4
BUSCY BUSDX TIMO_CDTIO #2 CMU_CLK1 #4 PRS_CHO
PF3 LCD_SEG1 TIMI_CC1 45 US1_CTS #2 #1
BUSDY BUSCX TIMO_CDTI #2
PF4 oD Ste? TV 02 e US1_RTS #2 PRS_CH1 #1
BUSCY BUSDX TIMO_CDTI2 #2
PF5 0 S50 TV 003 o US2_CS #5 PRS_CH2 #1 DBG_TD!I
BUSDY BUSCX
PES oD SECA PRS_CH3 #1
BUSCY BUSDX
PE9 LCD_SEG5
BUSDY BUSCX TIM1_CCO #1 PRS_CH2 #2
PE10 LCD._SEG6 WTIMO_CDTIO #0 USO_TX#0 GPIO_EM4WU9
BUSCY BUSDX TIMA_CC1 #1 LES_ALTEX5 PRS_CH3
PET1 LCD_SEG7 WTIMO_CDTI1 #0 USO_RX#0 42
TIM1_CC2 #1 CMU_CLK1 #2
PE12 BULSé%YgéJgSCX WTIMO_CDTI2 #0 LE- uso_zgsgg:q_#gm #0 | CMU_CLKIO #6 LES_AL-
= TIMO_OUTO #4 = TEX6 PRS_CH1 #3
bE13 BUSCY BUSDX TIM1_CC3 #1 LE- USO_TX #3 US0_CS #0 LES;;;EZ(FZOPSS%CHZ
LCD._SEG9 TIMO_OUTA #4 12C0_SCL #6 PO EMANLS
b4 BUSDY BUSCX USO_CTS #0 LEUO_TX
LCD_SEG10 #2
oE1s BUSCY BUSDX USO_RTS #0 LEUO_RX
LCD_SEG11 #2
BUSAY BUSBX
PA15 LoD SEo1 US2_CLK #3
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EFM32TG11 Family Data Sheet
Pin Definitions

Alternate

Functionality

LOCATION

0-3

4-7

Description

:PF2
GPIO_EM4WU4 Pin can be used to wake the system up from EM4
: PE13
GPIO_EM4WU5 Pin can be used to wake the system up from EM4
:PC4
GPIO_EM4WU6 Pin can be used to wake the system up from EM4
: PB11
GPIO_EM4WU7 Pin can be used to wake the system up from EM4
: PE10
GPIO_EM4WU9 Pin can be used to wake the system up from EM4
:PB14
HFEXTAL_N High Frequency Crystal negative pin. Also used as external optional clock input pin.
:PB13
HFXTAL_P High Frequency Crystal positive pin.
1 PA1 4: PC1
: PD7 5: PF1 . .
12C0_SCL - pC7 6. PE13 12C0 Serial Clock Line input / output.
7: PE5
: PAO 4: PCO
: PD6 5: PFO . .
12C0_SDA - PC6 6. PE12 12C0 Serial Data input / output.
7: PE4
:PC5 4: PF2
:PB12 . L
12C1_SCL 12C1 Serial Clock Line input / output.
:PD5
:PC4 4: PC11
: PB11 . .
12C1_SDA 12C1 Serial Data input / output.
: PD4
: PA14 LCD external supply bypass in step down or charge pump mode. If using the LCD in
step-down or charge pump mode, a 1 uF (minimum) capacitor between this pin and
VSS is required.
LCD_BEXT To reduce supply ripple, a larger capcitor of approximately 1000 times the total LCD

segment capacitance may be used.

If using the LCD with the internal supply source, this pin may be left unconnected or
used as a GPIO.
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EFM32TG11 Family Data Sheet
Pin Definitions

Alternate LOCATION

Functionality 0-3 4-7 Description
0: PC4

LES_CH4 LESENSE channel 4.
0: PC5

LES_CH5 LESENSE channel 5.
0: PC6

LES_CH®6 LESENSE channel 6.
0: PC7

LES_CH7 LESENSE channel 7.
0: PC8

LES_CHS8 LESENSE channel 8.
0: PC9

LES_CH9 LESENSE channel 9.
0: PC10

LES_CH10 LESENSE channel 10.
0: PC11

LES_CH11 LESENSE channel 11.
0: PC12

LES_CH12 LESENSE channel 12.
0: PC13

LES_CH13 LESENSE channel 13.
0: PC14

LES_CH14 LESENSE channel 14.
0: PC15

LES_CH15 LESENSE channel 15.
0: PD6 4: PE12
1: PB11 5: PC14 .

LETIMO_OUTO 2. PFO 6 PA8 Low Energy Timer LETIMO, output channel 0.
3: PC4
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EFM32TG11 Family Data Sheet

Pin Definitions

Table 5.17. ACMP1 Bus and Pin Mapping

80d 80d ovd ovd
60d 60d Ivd lvd
0L0d 010d cvd evd
110d 110d €vd €vd
¢lod clod yvd yvd ¥3d ¥3d
€10d €10d Svd Svd G3d G¢3d
710d ¥710d ovd ovd 93d 93d
S10d G10d /3d /3d
83d 83d
6vd 6vd 63d 63d
0olvd olLvd oL3d 0L3d
L13d l13d
¢l3ad ¢l3ad
€lvd €ivd €l3d €13d
yivd yivd ¥i3d vi3d
Sivd Sivd Si3d Si3ad
04d 04d
ldd Ldd
¢4dd ¢dd
€4dd €dd €4d €4d
¥4ad ydd v4d vdd
Sdd Gdad Gdd G4d
94d 9dd
llad l1dd
clgad clad
€ldad €ldad
vidad viad
X1dNOVSNA | ALdINDOVYSNE | XvsSNnd AVSNd Xdasnd Adsnd Xosnd AOSNnd Xasnd Adsnd
X0140dV A0LHOdY | X11HOdV | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | X¥1dOdV | AvLd0dV
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EFM32TG11 Family Data Sheet

Pin Definitions

OPA1_N

ovd ovd ovd
lvd lvd lvd
¢vd cvd ¢vd
€vd €vd €vd
yvd ¥3d yvd ¥3d yvd ¥3d
Svd G3d Svd G3d Svd G3d
ovd 93d ovd 93d ovd 93d
/3d /3d /3d
83d 83d 83d
6vd 63d 6vd 63d 6vd 63d
olvd 0l3d olvd 0L3d olvd 0l3d
L13d L13d L13d
¢l3ad ¢l3ad ¢l3ad
€ivd €l3d €lvd €l3d €ivd €l3d
yivd ¥i3d yivd ¥i3d yivd ¥i3d
Sivd Sl3d Slvd Si3ad Sivd Sl3d
04d 04d 04d
ldd ldd ldd
¢4d ¢4dd ¢dd
€dd €4d €dd €4d €dd €4d
¥dd vdd ydd v4d ydd vdd
gdad Gdd Gdad Gdd Gdad Gdd
9dd 9dd 9dd
l1dd l1dd l1dd
clad clad clad
€l4ad €lad €l4ad
viad viad vlad
D-_ N_
AvsSnd Agsnd AdSNnd Adsng | Z | Xvsnd Xdasnd Xosnd Xasng | @ | Avsnd Agsnd AOSNnd Adsnd
ALLHOdVY | ACLHOdVY | ACLHOdY | AV1HOdY W X11d0dV | X21d0dV | X€1dOdV | X¥y1d0dVY W ALLHOdVY | ACLHOdVY | AELHOdY | AV1HOdY
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EFM32TG11 Family Data Sheet
QFNG64 Package Specifications

9.2 QFN64 PCB Land Pattern

C1

X2
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Figure 9.2. QFN64 PCB Land Pattern Drawing

.
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EFM32TG11 Family Data Sheet
TQFP48 Package Specifications

10.2 TQFP48 PCB Land Pattern
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Figure 10.2. TQFP48 PCB Land Pattern Drawing
Table 10.2. TQFP48 PCB Land Pattern Dimensions
Dimension Typ
C1 8.50
C2 8.50
E 0.50
X 0.30
Y 1.60
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines.

3. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 ym
minimum, all the way around the pad.

4. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
5. The stencil thickness should be 0.125 mm (5 mils).

6. The ratio of stencil aperture to land pad size can be 1:1 for all pads.

7.A No-Clean, Type-3 solder paste is recommended.

8. The recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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