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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®-M4

32-Bit Single-Core

72MHz

CANbus, EBI/EMI, Ethernet, I2C, IrDA, LINbus, MMC/SD/SDIO, QSPI, SmartCard, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, LCD, POR, PWM, WDT
53

2MB (2M x 8)

FLASH

512K x 8

1.8V ~ 3.8V

A/D 16x12b SAR; D/A 2x12b

Internal

-40°C ~ 125°C (TA)

Surface Mount

64-VFQFN Exposed Pad

64-QFN (9x9)
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EFM32GG11 Family Data Sheet
System Overview

3.12 Configuration Summary

The features of the EFM32GG11 are a subset of the feature set described in the device reference manual. The table below describes
device specific implementation of the features. Remaining modules support full configuration.

Table 3.2. Configuration Summary

Module Configuration Pin Connections

USARTO IrDA, SmartCard USO0_TX, USO_RX, US0_CLK, US0_CS
USART1 12S, SmartCard US1_TX, US1_RX, US1_CLK, US1_CS
USART2 IrDA, SmartCard, High-Speed US2_TX, US2_RX, US2_CLK, US2_CS
USART3 I2S, SmartCard US3_TX, US3_RX, US3_CLK, US3_CS
USART4 I2S, SmartCard US4_TX, US4_RX, US4_CLK, US4_CS
USART5 SmartCard US5_TX, US5_RX, US5_CLK, US5_CS
TIMERO with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMER1 - TIM1_CCJ[3:0]

TIMER2 with DTI TIM2_CCJ[2:0], TIM2_CDTI[2:0]
TIMER3 - TIM3_CCJ[2:0]

TIMER4 with DTI TIM4_CCJ[2:0], TIM4_CDTI[2:0]
TIMERS - TIM5_CCJ2:0]

TIMERG6 with DTI TIM6_CCJ2:0], TIM6_CDTI[2:0]
WTIMERO with DTI WTIMO_CC[2:0], WTIMO_CDTI[2:0]
WTIMER1 - WTIM1_CCJ[3:0]

WTIMER2 - WTIM2_CCJ[2:0]

WTIMER3 - WTIM3_CCJ[2:0]
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4.1.4 DC-DC Converter

Test conditions: L_DCDC=4.7 pyH (Murata LQH3NPN4R7MMOL), C_DCDC=4.7 pyF (Samsung CL10B475KQ8NQNC), V_DCDC_1=3.3
V,V_DCDC_0=1.8V, |_DCDC_LOAD=50 mA, Heavy Drive configuration, F_DCDC_LN=7 MHz, unless otherwise indicated.

Table 4.4. DC-DC Converter

Parameter Test Condition

Input voltage range Vbepe | Bypass mode, Ipcpc_Loabp = 50 1.8 — VVREGVDD _ \%
mA MAX

Low noise (LN) mode, 1.8 V out- 2.4 — VVREGVDD_ \%

put, Ipcoc_Loap = 100 mA, or MAX
Low power (LP) mode, 1.8 V out-

put, Ipcpc_Loap = 10 mA

Low noise (LN) mode, 1.8 V out- 2.6 — VVREGVDD Vv
put, Ipcpc_Loap = 200 mA MAX

Output voltage programma- | Vpcpe o 1.8 — VVREGVDD \
ble range

Regulation DC accuracy ACCpc Low Noise (LN) mode, 1.8 V tar- TBD — TBD \%
get output

Regulation window? WINReG Low Power (LP) mode, TBD — TBD \%
LPCMPBIASEMxx3 =0, 1.8 V tar-
get output, Ipcpc_LoaD < 75 PA

Low Power (LP) mode, TBD — TBD \Y
LPCMPBIASEMxx3 = 3, 1.8 V tar-
get output, IDCDC_LOAD <10 mA

Steady-state output ripple VR — 3 — mVpp

Output voltage under/over- | Voy CCM Mode (LNFORCECCMS3 = — 25 TBD mV
shoot 1), Load changes between 0 mA
and 100 mA

DCM Mode (LNFORCECCMS = — 45 TBD mV
0), Load changes between 0 mA
and 10 mA

Overshoot during LP to LN — 200 — mV
CCM/DCM mode transitions com-
pared to DC level in LN mode

Undershoot during BYP/LP to LN — 40 — mV
CCM (LNFORCECCMS3 = 1) mode
transitions compared to DC level
in LN mode

Undershoot during BYP/LP to LN — 100 — mV
DCM (LNFORCECCMS3 = 0) mode
transitions compared to DC level
in LN mode

DC line regulation VREG Input changes between _ o1 — "
VVREGVDD_MAX and 2.4 V

DC load regulation IREG Load changes between 0 mA and — 0.1 — %
100 mA in CCM mode
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4.1.10 Oscillators

4.1.10.1 Low-Frequency Crystal Oscillator (LFXO)

Table 4.12. Low-Frequency Crystal Oscillator (LFXO)

Parameter Test Condition

Crystal frequency fLExo — 32.768 — kHz

Supported crystal equivalent | ESRgxo — — 70 kQ

series resistance (ESR)

Supported range of crystal CLrxo_cL 6 — 18 pF

load capacitance !

On-chip tuning cap range 2 |CLrxo T On each of LFXTAL_N and 8 — 40 pF
LFXTAL_P pins

On-chip tuning cap step size | SS_Fxo — 0.25 — pF

Current consumption after ILFxo ESR =70 kOhm, C_ =7 pF, — 273 — nA

startup 3 GAIN* = 2, AGC* = 1

Start- up time tLExo ESR =70 kOhm, C| =7 pF, — 308 — ms
GAIN* = 2

Note:

1. Total load capacitance as seen by the crystal.

2.The effective load capacitance seen by the crystal will be C_rxo T /2. This is because each XTAL pin has a tuning cap and the
two caps will be seen in series by the crystal.

3.Block is supplied by AVDD if ANASW = 0, or DVDD if ANASW=1 in EMU_PWRCTRL register.
4.In CMU_LFXOCTRL register.
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4.1.14 Analog to Digital Converter (ADC)

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

Table 4.22. 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 — 180 — MA
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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 — — 12 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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4.1.23.2 12C Fast-mode (Fm)'

Table 4.32. 12C Fast-mode (Fm)'

Parameter Symbol Test Condition Min Typ Max Unit
SCL clock frequency? fscL 0 — 400 kHz
SCL clock low time tLow 1.3 — — us
SCL clock high time tHIGH 0.6 — — us
SDA set-up time tsu_pat 100 — — ns
SDA hold time3 tHp _pAT 100 — 900 ns
Repeated START condition |tsy sTa 0.6 — — us
set-up time
(Repeated) START condition | tp sta 0.6 — — us
hold time
STOP condition set-up time | tsy_sTo 0.6 — — us
Bus free time between a tBUF 1.3 — — us
STOP and START condition
Note:

1.For CLHR set to 1 in the 12Cn_CTRL register.

2. For the minimum HFPERCLK frequency required in Fast-mode, refer to the 12C chapter in the reference manual.

3. The maximum SDA hold time (tqp paT) needs to be met only when the device does not stretch the low time of SCL (t_ow).
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4.1.24 USART SPI

SPI Master Timing

Table 4.34. SPI Master Timing

Parameter Symbol Test Condition Min Typ Max Unit
SCLK period 132 tscLk All USARTSs except USART2 2* — — ns
tHFPERCLK
USART2 2* — — ns
tHFPERBCLK

CStoMOS| 13 tcs Mo USART?2, location 4, IOVDD = 1.8 -3.2 — 6.8 ns
\
USARTZ2, location 4, IOVDD = 3.0 -2.3 — 6.0 ns
\
USART?2, location 5, IOVDD = 1.8 -8.1 — 6.3 ns
\
USART?2, location 5, IOVDD = 3.0 -7.3 — 4.4 ns
\
All other USARTSs and locations, -15 — 13 ns
IOVDD =1.8V
All other USARTSs and locations, -13 — 11 ns
IOVDD =3.0V

SCLK to MOS| 13 tscLk_mo USART?2, location 4, IOVDD = 1.8 -0.3 — 9.2 ns
\
USARTZ2, location 4, IOVDD = 3.0 -0.3 — 8.6 ns
\%
USART?2, location 5, IOVDD = 1.8 -3.6 — 5.0 ns
\%
USART?2, location 5, IOVDD = 3.0 -3.4 — 3.2 ns
\
All other USARTSs and locations, -10 — 1 ns
IOVDD =1.8V
All other USARTSs and locations, -9 — 11 ns
IOVDD =3.0V

MISO setup time 13 tsu_mi USART?2, location 4, IOVDD = 1.8 39.7 — — ns
\%
USART?2, location 4, IOVDD = 3.0 22.4 — — ns
\%
USARTZ2, location 5, IOVDD = 1.8 49.2 — — ns
\%
USARTZ2, location 5, IOVDD = 3.0 30.0 — — ns
\
All other USARTSs and locations, 55 — — ns
IOVDD =1.8V
All other USARTSs and locations, 36 — — ns
IOVDD =3.0V
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EBI TFT Output Timing

All numbers are based on route locations 0,1,2 only (with all EBI alternate functions using the same location at the same time). Timing
is specified at 10% and 90% of IOVDD, 25 pF external loading, and slew rate for all GPIO set to 6.

Table 4.39. EBI TFT Output Timing

Parameter Symbol Test Condition Min Typ Max Unit

Output hold time, EBI_DCLK | ton_pcLk IOVDD 2 1.62 V 23+ — — ns

to EBI_AD invalid (TFTHOLD

* tHFCOR-
ECLK)

IOVDD =23.0V -12 + — — ns
(TFTHOLD
* tHFCOR-
ECLK)

Output setup time, EBI_AD | tosu pcLk IOVDD 21.62V -1+ — — ns
valid to EBI_DCLK (TFTSET-
up *
tHFCOR-
ECLK)

IOVDD =23.0V 9+ — — ns
(TFTSET-
UP *
tHFCOR-
ECLK)

I ! ! I
| |
| tosu_pcik | ! toH_pcLk

I ! I

EBI_AD :X DATA[15:0] X DATA[15:0] X DATA[15:0]

Figure 4.6. EBI TFT Output Timing
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EBI Read Enable Timing Requirements

Timing applies to both EBI_REn and EBI_NANDRER for all addressing modes and both polarities. All numbers are based on route loca-
tions 0,1,2 only (with all EBI alternate functions using the same location at the same time). Timing is specified at 10% and 90% of
I0VDD, 25 pF external loading, and slew rate for all GPIO set to 6.

Table 4.40. EBI Read Enable Timing Requirements

Parameter Symbol Test Condition Min Typ Max Unit
Setup time, from EBI_AD tsu_REn IOVDD 21.62V 55 — — ns
valid to trailing EBI_REn
edge IOVDD23.0V 36 — — ns
Hold time, from trailing tH_REN IOVDD = 1.62 V -9 — — ns
EBI_REn edge to EBI_AD in-
valid
RDSETUP RDSTRB RDHOLD
0,1,2..) (1,2,3,..) ,1,2,..)
EBI_AN-1:0] _>< ADDRIN:1] Z
EBI_AD[15:0] _>< z DATA[15:0] z
EBLCSn |
tsu_Ren
EBI_REn < » >
tH_REN

Figure 4.7. EBI Read Enable Timing Requirements
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SDIO SDR Mode Timing

Timing is specified for route location 0 at 1.8 V IOVDD with voltage scaling disabled. Slew rate for SD_CLK set to 7, all other GPIO set
to 6, DRIVESTRENGTH = STRONG for all pins. SDIO_CTRL_TXDLYMUXSEL = 0. Loading between 5 and 10 pF on all pins or be-
tween 10 and 40 pF on all pins.

Table 4.48. SDIO SDR Mode Timing (Location 0)

Parameter Test Condition
Clock frequency during data | Fsp cLk Using HFRCO, AUXHFRCO, or — — 20 MHz
transfer USHFRCO
Using HFXO — — TBD MHz
Clock low time twiL Using HFRCO, AUXHFRCO, or 22.6 — — ns
USHFRCO
Using HFXO TBD — — ns
Clock high time twH Using HFRCO, AUXHFRCO, or 22.6 — — ns
USHFRCO
Using HFXO TBD — — ns
Clock rise time tr 0.99 4.68 — ns
Clock fall time tr 0.90 3.64 — ns
Input setup time, CMD, tisu 8 — — ns
DAT[0:3] valid to SD_CLK
Input hold time, SD_CLK to |ty 1.5 — — ns
CMD, DAT[0:3] change
Output delay time, SD_CLK | topLy 0 — 35 ns
to CMD, DATI0:3] valid
Output hold time, SD_CLK to | ton 0.8 — — ns
CMD, DAT[0:3] change
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) e twe R
i [ i
I ! |
SD_CLK m—
i ! |
: Cotsu 1 tH ) :
|
| |
CMD,
DAT[0:7] Not Valid X Valid x Not Valid
| |
Input Timing
i ;
|
| tooiy (max) ! ton (min)
1« > i ]
| {
CMD,
DATI[0:7] Not Valid X Valid X Not Valid
| |
Output Timing

Figure 4.17. SDIO MMC SDR Mode Timing
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4.2.2 DC-DC Converter

Default test conditions: CCM mode, LDCDC = 4.7 yH, CDCDC =4.7 yF, VDCDC_I=3.3V, VDCDC_0=1.8V, FDCDC_LN =7 MHz

Efficiency vs. Load Current, Relative Output Droop vs. Load Current,
Low Power Mode Low Power Mode
90 5
0 -
S
£
_ S -5-
S 8
> S
o §_ —-10 1
‘S =}
E o
w ()
> —15 A1
©
g
e | PCMPBIAS=3 e | PCMPBIAS=3
65 1 — Lpcmpeias=2 =20 1 [pcupeias=2
=== | PCMPBIAS=1 we= | PCMPBIAS=1
e | PCMPBIAS=0 | PCMPBIAS=0
60 LA | LA | T LR | -25 T LA | LR | T
103 1072 1071 100 10! 1073 102 1071 100 10!
Load Current (mA) Load Current (mA)
Efficiency vs. Load Current,
Low Noise Mode Bypass Switch Ron vs. Supply Voltage
100 2.0
= Heavy Drive — ROn
=== Medium Drive
90 9 — Light Drive
1.8 A
80 1
g 70 4 Z 1.6 -
- 1S
%) <
c 60 o
k) e
O
= 2 7
& 50 c 14
40
1.2 A
30 1
20 T LR | T L 1.0 T T T T
10° 10! 102 1.5 2.0 2.5 3.0 3.5 4.0
Load Current (mA) VREGVDD (V)

Figure 4.29. DC-DC Converter Typical Performance Characteristics
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Pin Name Description Pin Name Description
PF11 A13 | GPIO (5V) ‘ PA15 B1 GPIO
PE13 B2 |GPIO ‘ PE11 B3 |GPIO
PES8 B4 |GPIO ‘ PD12 B5 |GPIO
PD10 B6 |GPIO ‘ PF8 B7 |GPIO

PF6 B8 |GPIO ‘ PF13 B9 |GPIO (5V)
PF4 B10 |GPIO J PF3 B11 |GPIO
NC B12 |No Connect. ‘ PF10 B13 | GPIO (5V)
PA1 c1 |GPIO ‘ PAO c2 |GPIO
PE10 C3 |GPIO ‘ PD13 C4 |GPIO (5V)
c5
C8
H3
VSS J3 Ground I0VDD1 C6 Digital 10 power supply 1.
K11
L12
L15
C9
J11
PF9 C7 |GPIO I0VDDO K3 | Digital IO power supply 0.
o
PF2 C10 |GPIO J PF1 C11 | GPIO (5V)
PC14 C12 |GPIO (5V) ‘ PC15 C13 | GPIO (5V)
PA3 D1 GPIO ‘ PA2 D2 |GPIO
PB15 D3 | GPIO (5V) ‘ PFO D11 | GPIO (5V)
PC12 D12 |GPIO (5V) ‘ PC13 D13 | GPIO (5V)
PA6 E1 GPIO ‘ PA5 E2 |GPIO
PA4 E3 |GPIO J PC9 E11 | GPIO (5V)
PC10 E12 |GPIO (5V) ‘ PC11 E13 | GPIO (5V)
PBO F1 GPIO ‘ PB1 F2 GPIO
PB2 F3 GPIO ‘ PE6 F11 |GPIO
PE7 F12 |GPIO ‘ PC8 F13 |GPIO (5V)
PB3 G1 GPIO ‘ PB4 G2 |GPIO
IOVDD2 G3 | Digital 10 power supply 2. J PE3 G11 |GPIO
PE4 G12 |GPIO J PE5 G13 |GPIO
PB5 H1 GPIO ‘ PB6 H2 |GPIO
DVvDD H11 | Digital power supply. ‘ PE2 H12 |GPIO
Decouple output for on-chip voltage
DECOUPLE H13 |regulator. An external decoupling ca- PD14 J1 GPIO (5V)
pacitor is required at this pin.
PD15 J2 GPIO (5V) ‘ PE1 J12 | GPIO (5V)
VREGVDD J13 | Voltage regulator VDD input J PCO K1 GPIO (5V)
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GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM1_CC1 #6
TIM4_CC1 #1
PF14 BUSDY BUSCX TMe ooz 87 12C2_SCL #4
WTIM3_CC1 #7
TIM5_CC2#6 | US5_CTS #2 U1_RX
PF11 BUSCY BUSDX | EBI_NANDWEn#5 | WTIM3_CC2 #3 #112C2_SCL #2
PCNT2 S1IN #3 USB_DP
TIM5_CC1#6 | US5_RTS #2 U1_TX
PF10 BUSDY BUSCX EBI_ARDY #5 WTIM3_CC1#3 | #112C2 SDA#2
PCNT2_SOIN #3 USB_DM
US2 TX #5
TIMO_CCO #4 CANO_RX #1 Z%SKA—%H 105 :02
PFO BUSDY BUSCX EBI_A24 #1 WTIMO_CC1#4 LE- | US1 _CLK #2 oS S
TIMO_OUTO #2 LEUO_TX #3 o SHCLe
12C0_SDA #5 -
ETH_RMIITXEN #0
Tmo_ccoso | FULMITRCLER0 | omu_cLiz o
B0 BUSBY BUSAX EBI_ADO9 #0 TMo_CC1#7 | SPOPRIRL 1 PRS_CHO #0
LCD_SEG13 EBI_CSTFT #3 TIM3_CCO #4 o aoPi oo PRS_CH3 #3
PCNTO__SOIN #4 (00 Rx 4 GPIO_EMAWUO
12C0_SDA #0
ETH_RMIICRSDV #1
SDIO_DATS5 #0
PD11 LCD_SEG30 E'E?'HCS?\EC#; vﬂmeTCcng#go QSPI0_DQ2 #0
- - ETH_MIIRXD3 #2
US4_CLK #1
ETH_RMIIREFCLK
2010 LD SEG2s EBI_CS1 #0 TIM4_CC2 #5 #gzg:g—ggﬁ(f O | cMmu cLk2#5
= EBI_VSNC #1 WTIMZ_CCT#0 | 35 e ', | CMU_CLKIO#5
US4 RX #1
ETH_RMIIRXDO #1
SDIO_DAT7 #0
PD9 LCD_SEG28 E'g?'—D%SE?\I#% vﬂw\%cgclo#:o QSPI0_DQO #0
- - ETH_MIIRXD1 #2
US4 TX #1
ETH_RMIIRXD1 #1
US2 CS #4
QSPI0_DQS #0
BUSCY BUSDX EBI_REn #4 ETH_MIIRXDO #2
PF9 LCD_SEG27 EBI_BL1 #1 TIM4_CCO#5 | ey TsutmMrTOG | ETM_TDO#1
#3'SDIO_WP #0
UO_RTS #0 U1_CTS
#1
ETH_RMIITXEN #1
US2 CLK #4
QSPI0_CS1 #0
ore BUSDY BUSCX EBI_WEn #4 TIMO_CC2 #1 ETH_MIIRXDV #2 ETM_TCLK #1
LCD_SEG26 EBI_BLO #1 TIM4_CC2 #4 ETH TSUEXTCLK | GPIO_EMAWUS
#3 SDIO_CD #0
UO_CTS #0 U1_RTS
#1
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5.21 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 5.20 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 5.21. Alternate Functionality Overview

Alternate LOCATION
Functionality 0-3 4-7 Description
0: PE13 | 4: PA6
1: PE2 5: PBO .
ACMPO_O 2- PD6 6- PB2 Analog comparator ACMPO, digital output.
3: PB11 7: PB3
0: PF2 4: PA14
1: PE3 5: PB9 .
ACMP1_O 2. PD7 6- PB10 Analog comparator ACMP1, digital output.
3: PA12 7: PA5
0: PD8 4: P11
ACMP2_0O ; EE? 5: P12 Analog comparator ACMP2, digital output.
3: PIO
0: PFO 4: Pl4
ACMP3_O ; Egli 5:PIS Analog comparator ACMP3, digital output.
3: PC13
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: PD7
ADC1_EXTN Analog to digital converter ADC1 external reference input negative pin.
0: PD6
ADC1_EXTP Analog to digital converter ADC1 external reference input positive pin.
0: PF1
BOOT_RX Bootloader RX.
0: PFO
BOOT_TX Bootloader TX.
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Alternate LOCATION

Functionality 0-3 4-7 Description

: PE3
: PD6
: PC10
:PB10

EBI_A10 External Bus Interface (EBI) address output pin 10.

PE4

PD7

:Pl6

: PB11

EBI_A11 External Bus Interface (EBI) address output pin 11.

PES
: PD8
:PI7

: PB12

EBI_A12 External Bus Interface (EBI) address output pin 12.

PE6
:PC7
:PI8

:PDO

EBI_A13 External Bus Interface (EBI) address output pin 13.

PE7
: PE2
: PI9
: PD1

EBI_A14 External Bus Interface (EBI) address output pin 14.

PC8
PE3
: P10
:PD2

EBI_A15 External Bus Interface (EBI) address output pin 15.

PBO
: PE4
: PH4
: PD3

EBI_A16 External Bus Interface (EBI) address output pin 16.

PB1
: PE5
: PH5
: PD4

EBI_A17 External Bus Interface (EBI) address output pin 17.

PB2
: PE6
: PH6
:PD5

PB3
: PE7
. PH7
: PD6

PB4
: PC8
: PH8
: PD7

EBI_A18 External Bus Interface (EBI) address output pin 18.

EBI_A19 External Bus Interface (EBI) address output pin 19.

EBI_A20 External Bus Interface (EBI) address output pin 20.

PB5
: PC9
: PH9
: PC7

EBI_A21 External Bus Interface (EBI) address output pin 21.

PB6
: PC10
: PH10
: PE4

EBI_A22 External Bus Interface (EBI) address output pin 22.

WNRQ W2 OO | W2 W20 WO | W22 WO | W20 | W20 W2 W2 W o
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Alternate Functionality Location Priority
QSPI0_DQS 0: PF9 High Speed
QSPI0_SCLK 0: PF6 High Speed
SDIO_CLK 0: PE13 High Speed
SDIO_CMD 0: PE12 High Speed
SDIO_DATO 0: PE11 High Speed
SDIO_DAT1 0: PE10 High Speed
SDIO_DAT2 0: PE9 High Speed
SDIO_DAT3 0: PE8 High Speed
SDIO_DAT4 0: PD12 High Speed
SDIO_DAT5 0: PD11 High Speed
SDIO_DAT6 0: PD10 High Speed
SDIO_DAT7 0: PD9 High Speed
TIMO_CCO 3: PB6 Non-interference
TIMO_CCA1 3: PCO Non-interference
TIMO_CC2 3: PC1 Non-interference
TIMO_CDTIO 1: PC13 Non-interference
TIMO_CDTH 1: PC14 Non-interference
TIMO_CDTI2 1: PC15 Non-interference
TIM2_CCO 0: PA8 Non-interference
TIM2_CCA1 0: PA9 Non-interference
TIM2_CC2 0: PA10 Non-interference
TIM2_CDTIO 0: PBO Non-interference
TIM2_CDTI1 0: PB1 Non-interference
TIM2_CDTI2 0: PB2 Non-interference
TIM4_CCO 0: PF3 Non-interference
TIM4_CCA1 0: PF4 Non-interference
TIM4_CC2 0: PF12 Non-interference
TIM4_CDTIO 0: PDO Non-interference
TIM4_CDTI1 0: PD1 Non-interference
TIM4_CDTI2 0: PD3 Non-interference
TIM6_CCO 0: PGO Non-interference
TIM6_CCA1 0: PG1 Non-interference
TIM6_CC2 0: PG2 Non-interference
TIM6_CDTIO 0: PG3 Non-interference
TIM6_CDTH 0: PG4 Non-interference
TIM6_CDTI2 0: PG5 Non-interference
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Table 5.25. ACMP2 Bus and Pin Mapping
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8. BGA120 Package Specifications

8.1 BGA120 Package Dimensions
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Figure 8.1. BGA120 Package Drawing
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12. QFN64 Package Specifications

12.1 QFN64 Package Dimensions
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Figure 12.1. QFN64 Package Drawing
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