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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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4.1.9.3 Low-Frequency RC Oscillator (LFRCO)

Table 4.13. Low-Frequency RC Oscillator (LFRCO)

Parameter Symbol Test Condition Min Typ Max Unit
Oscillation frequency fLErRCO ENVREF2 =1 TBD 32.768 TBD kHz
ENVREF2=1,T>85°C TBD 32.768 TBD kHz
ENVREFZ =0 TBD 32.768 TBD kHz
Startup time tLFrRCO — 500 — us
Current consumption ILFRCO ENVREF =1 in — 370 — nA
CMU_LFRCOCTRL
ENVREF =0 in — 520 — nA
CMU_LFRCOCTRL

Note:
1.Block is supplied by AVDD if ANASW = 0, or DVDD if ANASW=1 in EMU_PWRCTRL register.
2.In CMU_LFRCOCTRL register.
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4.1.9.4 High-Frequency RC Oscillator (HFRCO)

Table 4.14. High-Frequency RC Oscillator (HFRCO)

Parameter Test Condition

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

Start-up time tHERCO furrco 2 19 MHz — 300 — ns
4 < fyrrco < 19 MHz — 1 — us
furrco < 4 MHz — 25 — us

Current consumption on all | Igrrco furrco = 48 MHz — 258 TBD HA

supplies
furrco = 38 MHz — 218 TBD MA
fuFrRco = 32 MHz — 182 TBD HA
furrco = 26 MHz — 156 TBD HA
furFrco = 19 MHz — 130 TBD MA
fuFrco = 16 MHz — 112 TBD HA
furrco = 13 MHz — 101 TBD HA
furrco = 7 MHz — 80 TBD MA
fuFrco = 4 MHz — 29 TBD HA
fuFrco =2 MHz — 26 TBD HA
furrco = 1 MHz — 24 TBD MA
fuFrco = 40 MHz, DPLL enabled — 393 TBD HA
furrco = 32 MHz, DPLL enabled — 313 TBD HA
fuFrco = 16 MHz, DPLL enabled — 180 TBD MA
fuFrco = 4 MHz, DPLL enabled — 46 TBD HA
furrco = 1 MHz, DPLL enabled — 33 TBD HA

Coarse trim step size (% of | SSHrrco_COARS — 0.8 — %

period) E

Fine trim step size (% of pe- | SSyFrco FINE — 0.1 — %

riod)

Period jitter PJurErcO — 0.2 — % RMS
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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 Test Condition

Note:

1. Supply current specifications are for VDAC circuitry operating with static output only and do not include current required to drive
the load.

2. In differential mode, the output is defined as the difference between two single-ended outputs. Absolute voltage on each output is
limited to the single-ended range.

3. Entire range is monotonic and has no missing codes.

4. Current from HFPERCLK is dependent on HFPERCLK frequency. This current contributes to the total supply current used when
the clock to the DAC module is enabled in the CMU.

5. Gain is calculated by measuring the slope from 10% to 90% of full scale. Offset is calculated by comparing actual VDAC output at
10% of full scale to ideal VDAC output at 10% of full scale with the measured gain.

6.PSRR calculated as 20 * log1o(AVDD / AVoyT), VDAC output at 90% of full scale
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Load Step Response in LN (CCM) mode
LN (CCM) and LP mode transition (load: 5mA) (Heavy Drive)

T T T T T T T T T T ! L

DVDD | ] DVDD

60mV/div .»\I\N\I\N\ j\N\W 20mV/div"_.__.,‘/—‘-r\.____,__
offset:1.8V offset: 1.8V
3 . 100mA | i E

2Vidiv 1TmA
offset:1.8V - 1 3

100pus/div 10pus/div

Figure 4.9. DC-DC Converter Transition Waveforms
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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
62
61
60
59
58
57
56
55
54
53
52
51
50

o
PA® 1 Y48 PC15
AL |2 47 pc14
A2 |3 46 pc13
a3 b oa 45 pc12
pag s a0 pc11
pas |6 13 pco
PAG |7 2 pco
TovDDe |8 Pin 0 a1 pcs
pco |9 VSS 40 DECOUPLE
pc1 10 391 pvop
pc2 b 11 38 pc7
pc3 12 371 pee
pca 13 36 pos
pcs |14 35 1 pp7
PB7 : 15 34 : PD6
A 4 4 N N N AN N N N N NN MM MJ
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-
PB8 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 :]]:_) Analog power supply.
PB13 12 GPIO ‘ PB14 13 GPIO
PD4 16 GPIO ‘ PD5 17 GPIO
PD6 18 GPIO ‘ PD7 19 GPIO
Decouple output for on-chip voltage
DvDD 20 Digital power supply. DECOUPLE 21 regulator. An external decoupling ca-
pacitor is required at this pin.
PC13 22 GPIO (5V) ‘ PC14 23 GPIO (5V)
PC15 24 GPIO (5V) ‘ PFO 25 GPIO (5V)
PF1 26 GPIO (5V) ‘ PF2 27 GPIO
PE10 29 GPIO ‘ PE11 30 GPIO
PE12 31 GPIO ‘ PE13 32 GPIO
Note:
1. GPIO with 5V tolerance are indicated by (5V).
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Pin Definitions

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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5.15 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 and the associated GPIO
pin. Refer to 5.14 GPIO Functionality Table for a list of functions available on each GPIO pin.

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 5.15. Alternate Functionality Overview

Alternate LOCATION
Functionality 0-3 4-7 Description
0: PE13 | 4: PA6
ACMPO_O 2- PD6 Analog comparator ACMPO, digital output.
3: PB11 7: PB3
0: PF2 4: PA14
ACMP1_O 2 PD7 Analog comparator ACMP1, digital output.
3: PA12 7: PA5
0: PD7
ADCO_EXTN Analog to digital converter ADCO external reference input negative pin.
0: PD6
ADCO_EXTP Analog to digital converter ADCO external reference input positive pin.
0: PF1
BOOT_RX Bootloader RX.
0: PFO
BOOT_TX Bootloader TX.
0: PA8
BU_STAT Backup Power Domain status, whether or not the system is in backup mode.
0: PD8
BU_VIN Battery input for Backup Power Domain.
0: PA12
BU_VOUT Power output for Backup Power Domain.
0: PCO
1: PFO
CANO_RX 2- PDO CANO RX.
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Alternate LOCATION
Functionality 0-3 4-7 Description
0: PC1
1: PF2
CANO_TX 2 PD1 CANO TX.
0: PA2 4: PF2
CMU_CLKO ; :zg;z 5:PA12 Clock Management Unit, clock output number 0.
0: PA1 4: PF3
CMU_CLKA1 ; :Zg% 5 PB11 Clock Management Unit, clock output number 1.
0: PAO 4: PA3
1: PA3 .
CMU_CLK2 2 PD6 Clock Management Unit, clock output number 2.
0: PD4
CMU_CLKIO 1:PA3 Clock Management Unit, clock input number 0
- 2: PB8 6: PE12 ’ ’
3: PB13 7: PB11
0: PFO . . ) .
Debug-interface Serial Wire clock input and JTAG Test Clock.
DBG_SWCLKTCK
Note that this function is enabled to the pin out of reset, and has a built-in pull down.
0: PF1 . . ) .
Debug-interface Serial Wire data input / output and JTAG Test Mode Select.
DBG_SWDIOTMS
Note that this function is enabled to the pin out of reset, and has a built-in pull up.
0: PF5 Debug-interface JTAG Test Data In.
DBG_TDI Note that this function becomes available after the first valid JTAG command is re-
ceived, and has a built-in pull up when JTAG is active.
0: PF2 Debug-interface JTAG Test Data Out.
DBG_TDO Note that this function becomes available after the first valid JTAG command is re-
ceived.
0: PAO
GPIO_EM4WUO Pin can be used to wake the system up from EM4
0: PAG
GPIO_EM4WU1 Pin can be used to wake the system up from EM4
0: PC9
GPIO_EM4WU2 Pin can be used to wake the system up from EM4
0: PF1
GPIO_EM4WU3 Pin can be used to wake the system up from EM4
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Alternate LOCATION

Functionality 0-3 4-7 Description
0: PE4

LCD_COMO LCD driver common line number 0.
0: PE5

LCD_COM1 LCD driver common line number 1.
0: PE6

LCD_COM2 LCD driver common line number 2.
0: PE7

LCD_COM3 LCD driver common line number 3.
0: PF2

LCD_SEGO LCD segment line 0.
0: PF3

LCD_SEG1 LCD segment line 1.
0: PF4

LCD_SEG2 LCD segment line 2.
0: PF5

LCD_SEG3 LCD segment line 3.
0: PE8

LCD_SEG4 LCD segment line 4.
0: PE9

LCD_SEG5 LCD segment line 5.
0: PE10

LCD_SEG6 LCD segment line 6.
0: PE11

LCD_SEG7 LCD segment line 7.
0: PE12

LCD_SEGS8 LCD segment line 8.
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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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Alternate LOCATION

Functionality 0-3 4-7 Description

0: PD1 4: PE6
1: PD5

WTIM1_CC3 2 PC6

Wide timer 1 Capture Compare input / output channel 3.
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Pin Definitions

Table 5.19. CSEN Bus and Pin Mapping

CEXT

ovd ovd
1vd Ivd
Zvd 2vd
evd evd
Pvd yad PYd ¥3d
Svd s3d vd s3d
ovd 93d ovd 93d
/3d /3d
83d 83d
6vd 63d 6vd 63d
0Lvd 013d 0Lvd 013d
L13d L13d
Z13d Z1ad
€1vd €13d €1vd €13d
yLvd y13d pLVd ¥13d
SLvd s13d SLvd s13d
04d 04d
L4d b4d
Z4d Z4d
ead £4d ead £4d
pad p4d pad ¥4d
sad S4d sad S4d
9ad 9ad
Lad Lad
z1ad z1ad
e1ad eiad
viad * ylad
4
“v.__
XvSNg | AvSng | XOSng | AOSNg | k| XaESnd | AEsng | xasng | Adsng
X1LHOdY | ALLYOdY | XELHOdY | AELHOdY | & | XZLHOdY | AZLHOdY | XYLHOdY | ArLHOdY
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EFM32TG11 Family Data Sheet
QFNB80 Package Specifications

Table 7.1. QFN80 Package Dimensions

Dimension Min Typ Max
A 0.70 0.75 0.80
A1 0.00 — 0.05
b 0.20 0.25 0.30
A3 0.203 REF
D 9.00 BSC
e 0.40 BSC
E 9.00 BSC
D2 7.10 7.20 7.30
E2 7.10 7.20 7.30
L 0.35 0.40 0.45
aaa 0.10
bbb 0.10
cce 0.10
ddd 0.05
eee 0.08
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2.Dimensioning and Tolerancing per ANSI Y14.5M-1994.

3.Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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8.2 TQFP64 PCB Land Pattern

JonaonaaommonE ‘
~ OO0 ‘

T s e =

Figure 8.2. TQFP64 PCB Land Pattern Drawing
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10. TQFP48 Package Specifications

10.1 TQFP48 Package Dimensions
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Table 11.1. QFN32 Package Dimensions

Dimension Min Typ Max
A 0.70 0.75 0.80
A1 0.00 — 0.05
A3 0.203 REF
b 0.20 0.25 0.30
D 5.0BSC
D2/E2 3.60 3.70 3.80
E 5.0BSC
e 0.50 BSC
L 0.35 0.40 0.45
aaa 0.10
bbb 0.10
cce 0.10
ddd 0.05
eee 0.08
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2. Dimensioning and Tolerancing per ANSI Y 14.5M-1994.

3. This drawing conforms to the JEDEC Solid State Outline MO-220, Variation VKKD-4.

4.Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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