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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"

Obsolete

ARM® Cortex®-M4

32-Bit Single-Core

72MHz

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

53

2MB (2M x 8)

FLASH

384K 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)
https://www.e-xfl.com/product-detail/silicon-labs/efm329g11b510f2048im64-ar
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EFM32GG11 Family Data Sheet
Electrical Specifications

Parameter Symbol Test Condition Min Typ Max Unit
Current consumption in EMO | IacTive_LPM 32 MHz HFRCO, CPU running — 82 — WA/MHz
mode with all peripherals dis- while loop from flash
; 3
abled, DCDC in LP mode 26 MHz HFRCO, CPU running — 83 — UA/MHz
while loop from flash
16 MHz HFRCO, CPU running — 88 — WA/MHz
while loop from flash
1 MHz HFRCO, CPU running — 257 — WA/MHz
while loop from flash
Current consumption in EMO | lactive_ccm_vs | 19 MHz HFRCO, CPU running — 117 — PA/MHz
mode with all peripherals dis- while loop from flash
abled and voltage scaling X
enabled, DCDC in Low 1 MHz HFRCO, CPU running — 1231 — UA/MHZ
Noise CCM mode! while loop from flash
Current consumption in EMO | lactive_Lpm_vs | 19 MHz HFRCO, CPU running — 72 — WA/MHz
mode with all peripherals dis- while loop from flash
abled and voltage scaling X
enabled DCDC in LP mode? 1 MHz HFRCO, CPU running — 219 — WA/MHz
’ while loop from flash
Current consumption in EM1 | lem1_pcm 72 MHz HFRCO — 42 — WA/MHz
mode with all peripherals dis-
abled, DCDC in Low Noise 50 MHz crystal — 46 — HAMHz
DCM mode? 48 MHz HFRCO — 46 — uA/MHz
32 MHz HFRCO — 53 — WA/MHz
26 MHz HFRCO — 57 — WA/MHz
16 MHz HFRCO — 72 — YA/MHz
1 MHz HFRCO — 663 — WA/MHz
Current consumption in EM1 | lem1_Lpm 32 MHz HFRCO — 42 — WA/MHZz
mode with all peripherals dis-
abled, DCDC in Low Power 26 MHz HFRCO - 43 - HA/MHz
mode? 16 MHz HFRCO — 48 — PA/MHz
1 MHz HFRCO — 219 — WA/MHz
Current consumption in EM1 | lem1_pcm_vs 19 MHz HFRCO — 60 — WA/MHz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO — 637 - HA/MHz
enabled, DCDC in Low
Noise DCM mode?
Current consumption in EM1 | lem1_Lpm_vs 19 MHz HFRCO — 39 — WA/MHz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO - 190 — HA/MHz
enabled. DCDC in LP mode®
Current consumption in EM2 | lgm2_vs Full 512 kB RAM retention and — 2.8 — MA
mode, with voltage scaling RTCC running from LFXO
led, DCDC in LP 3
enabled, DCDC in L P mode Full 512 kB RAM retention and — 3.1 — uA
RTCC running from LFRCO
16 kB (1 bank) RAM retention and — 21 — uA
RTCC running from LFRCO®
Current consumption in EM3 | lgm3 vs Full 512 kB RAM retention and — 2.4 — MA

mode, with voltage scaling
enabled

CRYOTIMER running from ULFR-
CcO
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EFM32GG11 Family Data Sheet
Electrical Specifications

4.1.9 Brown Out Detector (BOD)

Table 4.11. Brown Out Detector (BOD)

Parameter Symbol Test Condition Min Typ Max Unit
DVDD BOD threshold VpvDDBOD DVDD rising — — 1.62 \Y
DVDD falling (EMO/EM1) 1.35 — — \Y
DVDD falling (EM2/EM3) TBD — — \Y,
DVDD BOD hysteresis VbvDDBOD_HYST — 18 — mV
DVDD BOD response time | tpyppeop_peLAy | Supply drops at 0.1V/us rate — 24 — us
AVDD BOD threshold VAvDDBOD AVDD rising — — 1.8
AVDD falling (EMO/EM1) 1.62 — —
AVDD falling (EM2/EM3) TBD — —
AVDD BOD hysteresis VAVDDBOD_HYST — 20 — mV
AVDD BOD response time tavopBOD DELAY | Supply drops at 0.1V/ps rate — 24 — us
EM4 BOD threshold VEM4DBOD AVDD rising — — 1.7
AVDD falling 1.45 — —
EM4 BOD hysteresis VEM4BOD_HYST — 25 — mV
EM4 BOD response time temaBoD DELAY | Supply drops at 0.1V/ps rate — 300 — us
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EFM32GG11 Family Data Sheet
Electrical Specifications

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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EFM32GG11 Family Data Sheet
Electrical Specifications

Parameter Symbol Test Condition Min Typ Max Unit
Open-loop gain GoL DRIVESTRENGTH =3 — 135 — dB
DRIVESTRENGTH =2 — 137 — dB
DRIVESTRENGTH =1 — 121 — dB
DRIVESTRENGTH =0 — 109 — dB
Loop unit-gain frequency7 UGF DRIVESTRENGTH = 3, Buffer — 3.38 — MHz
connection
DRIVESTRENGTH = 2, Buffer — 0.9 — MHz
connection
DRIVESTRENGTH = 1, Buffer — 132 — kHz
connection
DRIVESTRENGTH = 0, Buffer — 34 — kHz
connection
DRIVESTRENGTH = 3, 3x Gain — 2.57 — MHz
connection
DRIVESTRENGTH = 2, 3x Gain — 0.71 — MHz
connection
DRIVESTRENGTH =1, 3x Gain — 113 — kHz
connection
DRIVESTRENGTH = 0, 3x Gain — 28 — kHz
connection
Phase margin PM DRIVESTRENGTH = 3, Buffer — 67 — °
connection
DRIVESTRENGTH = 2, Buffer — 69 — °
connection
DRIVESTRENGTH = 1, Buffer — 63 — °
connection
DRIVESTRENGTH = 0, Buffer — 68 — °
connection
Output voltage noise NouT DRIVESTRENGTH = 3, Buffer — 146 — pMVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH = 2, Buffer — 163 — pMVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH = 1, Buffer — 170 — uVrms
connection, 10 Hz - 1 MHz
DRIVESTRENGTH = 0, Buffer — 176 — puVrms
connection, 10 Hz - 1 MHz
DRIVESTRENGTH = 3, 3x Gain — 313 — pMVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH = 2, 3x Gain — 271 — pVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH =1, 3x Gain — 247 — pMVrms
connection, 10 Hz - 1 MHz
DRIVESTRENGTH = 0, 3x Gain — 245 — puVrms
connection, 10 Hz - 1 MHz
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Figure 4.17. SDIO MMC SDR Mode Timing
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5.2 EFM32GG11B8xx in BGA152 Device Pinout
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Figure 5.2. EFM32GG11B8xx in BGA152 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 5.20 GPIO Functionality Table or 5.21 Alternate Functionality Overview.

Table 5.2. EFM32GG11B8xx in BGA152 Device Pinout

Pin Name Pin(s) Description Pin Name Pin(s) Description

PE15 A1 GPIO J PE13 A2 |GPIO

PE11 A3 |GPIO J PE9 A4 | GPIO

PD12 A5 |GPIO ‘ PD10 A6 |GPIO

PF9 A7 |GPIO ‘ PF7 A8 |GPIO

PF13 A9 |GPIO (5V) VBUS A10 g%‘i{;’gﬁﬁoﬁigna' and auxiliary input to
PF1 A11 | GPIO (5V) ‘ PC15 A12 | GPIO (5V)

PF11 A13 | GPIO (5V) ‘ PF10 A14 | GPIO (5V)
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Pin Definitions

Pin Name Pin(s) Description Pin Name Description
PF1 77 GPIO (5V) ‘ PF2 78 |GPIO
VBUS 79 g%ﬁéﬁi?oiignal and auxiliary input to PF12 80 GPIO
PF5 81 GPIO ‘ PF6 84 GPIO
PF7 85 |GPIO | PFs 86 |GPIO
PF9 87 GPIO ‘ PD9 88 |GPIO
PD10 89 GPIO J PD11 90 GPIO
PD12 91 GPIO ‘ PES8 92 GPIO
PE9 93 |GPIO ‘ PE10 94 |GPIO
PE11 95 GPIO ‘ PE12 96 GPIO
PE13 97 GPIO ‘ PE14 98 |GPIO
PE15 99 GPIO ‘ PA15 100 |GPIO
Note:
1. GPIO with 5V tolerance are indicated by (5V).
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EFM32GG11 Family Data Sheet
Pin Definitions

Pin Name Pin(s) Description Pin Name Pin(s) Description
PF3 79 |GPIO ‘ PF4 80 |GPIO
PF5 81 |GPIO ‘ PF6 84 |GPIO
PF7 85 |GPIO | PFs 86 |GPIO
PF9 87 |GPIO | PDo 88 |GPIO
PD10 89 |GPIO ‘ PD11 90 |GPIO
PD12 91 GPIO J PE8 92 |GPIO
PE9 93 |GPIO ‘ PE10 94 |GPIO
PE11 95 |GPIO ‘ PE12 9% |GPIO
PE13 97 GPIO ‘ PE14 98 GPIO
PE15 99 GPIO ‘ PA15 100 |GPIO

Note:

1. GPIO with 5V tolerance are indicated by (5V).
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EFM32GG11 Family Data Sheet
Pin Definitions

Pin Name Pin(s) Description Pin Name Description
PC4 13 |GPIO ‘ PC5 14 |GPIO
PB7 15 GPIO ‘ PB8 16 GPIO
PA8 17 GPIO ‘ PA12 18 GPIO (5V)
Reset input, active low. To apply an ex-
ternal reset source to this pin, it is re-
PA14 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 ‘ PB12 22 GPIO
AVDD 24 Analog power supply. J PB13 25 GPIO
PB14 26 | GPIO ‘ PDO 28 | GPIO (5V)
PD1 29 GPIO ‘ PD2 30 GPIO (5V)
PD3 31 GPIO ‘ PD4 32 GPIO
PD5 33 |GPIO ‘ PD6 34 |GPIO
PD8 35 GPIO ‘ VREGVSS 36 Voltage regulator VSS
VREGSW 37 DCDC regulator switching node J VREGVDD 38 Voltage regulator VDD input

Decouple output for on-chip voltage
DVDD 39 Digital power supply. DECOUPLE 40 regulator. An external decoupling ca-
pacitor is required at this pin.

PE4 41 GPIO ‘ PE5 42 GPIO
PE6 43 GPIO ‘ PE7 44 GPIO
Decoupling for 5 V regulator and regu-
VREGI 45 Input to 5 V regulator. VREGO 46 lator output. Power for USB PHY in
USB-enabled OPNs

PF10 47 GPIO (5V) ‘ PF11 48 GPIO (5V)

PFO 49 GPIO (5V) J PF1 50 GPIO (5V)

PE2 51 GPIO VBUS 52 ;J?/i;/gi}ioiignal and auxiliary input to
PF12 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 J PE15 64 GPIO

Note:
1. GPIO with 5V tolerance are indicated by (5V).
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EFM32GG11 Family Data Sheet
Pin Definitions

Pin Name Pin(s) Description Pin Name Description
PB6 12 |GPIO ‘ PC4 13 |GPIO
PC5 14 GPIO ‘ PB7 15 GPIO
PB8 16 GPIO ‘ PA8 17 GPIO
PA12 18 GPIO (5V) ‘ PA13 19 GPIO (5V)
Reset input, active low. To apply an ex-
ternal reset source to this pin, it is re-
PA14 20 GPIO RESETn 21 quired to only drive this pin low during
reset, and let the internal pull-up ensure
that reset is released.
PB11 22 GPIO J PB12 23 GPIO
AVDD 24 Analog power supply. ‘ PB13 25 GPIO
PB14 26 GPIO ‘ PDO 28 GPIO (5V)
PD1 29 GPIO ‘ PD2 30 GPIO (5V)
PD3 31 GPIO ‘ PD4 32 GPIO
PD5 33 |GPIO ‘ PD6 34 |GPIO
PD8 35 GPIO J VREGVSS 36 Voltage regulator VSS
VREGSW 37 DCDC regulator switching node ‘ VREGVDD 38 Voltage regulator VDD input
Decouple output for on-chip voltage
DvDD 39 Digital power supply. DECOUPLE 40 regulator. An external decoupling ca-
pacitor is required at this pin.
PE4 41 GPIO ‘ PES 42 GPIO
PE6 43 GPIO ‘ PE7 44 GPIO
Decoupling for 5 V regulator and regu-
VREGI 45 Input to 5 V regulator. VREGO 46 lator output. Power for USB PHY in
USB-enabled OPNs
PF10 47 GPIO (5V) J PF11 48 GPIO (5V)
PFO 49 GPIO (5V) ‘ PF1 50 GPIO (5V)
PE2 51 GPIO VBUS 52 USB VBUS signal and auxiliary input to
5 V regulator.
PF12 53 GPIO ‘ PF5 54 GPIO
PES 5 |GPIO ‘ PE9 57 |GPIO
PE10 58 GPIO ‘ PE11 59 GPIO
PE12 60 GPIO J PE13 61 GPIO
PE14 62 GPIO J PE15 63 GPIO
PA15 64 GPIO ‘

Note:

1. GPIO with 5V tolerance are indicated by (5V).
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5.17 EFM32GG11B5xx in QFN64 Device Pinout

Pin 1 index

PA15
PE15

3(
63
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61
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55
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50

o
PA® 1 Y48 PC13
AL |2 47 pc12
A2 |3 46 PE7
a3 b oa 45 pes
pag s a0 pEs
pas |6 3 pea
PAG |7 42 DECOUPLE
TovDDe |8 Pin 0 41 pvop
pB3 |9 VSS 40 VREGVDD
pBa 10 391 VREGSW
pBs |11 38| VREGVSS
PB6 | 12 371 b
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
FEENEEEFREER R
o ]

Figure 5.17. EFM32GG11B5xx 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 5.20 GPIO Functionality Table or 5.21 Alternate Functionality Overview.

Table 5.17. EFM32GG11B5xx in QFN64 Device Pinout

Pin Name Pin(s) Description Pin Name Pin(s) Description
vss 0 | Ground 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 27 Digital 1O power supply 0. PB3 9 GPIO
55
PB4 10 GPIO ‘ PB5 11 GPIO
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5.18 EFM32GG11B4xx 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
PAO | 1 48 | PF11
PAl | 2 47 ) PF10
PA2 | 3 46 : VREGO
PA3 | 4 45 ) VREGI
PA4 I 5 44 ! PE7
PA5 | 6 43 : PE6
PAG I 7 42 ! PES
10VDDO | 8 Pin © 41 : PE4
PB3 I 9 VSS 40 ! DECOUPLE
PB4 | 10 39 : DVDD
PB5 | 11 38 ) PC7
PB6 | 12 37 : PC6
PC4 | 13 36 ) PD8
PC5 I 14 35 ! PD7
PB7 | 15 34 : PD6
PBE 16 - 33 PD5
—

PA12
PA13
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Figure 5.18. EFM32GG11B4xx 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 5.20 GPIO Functionality Table or 5.21 Alternate Functionality Overview.

Table 5.18. EFM32GG11B4xx in QFN64 Device Pinout

Pin Name Pin(s) Description Pin Name Pin(s) Description
vss 0 | Ground 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. PB3 9 GPIO
55
PB4 10 GPIO ‘ PB5 11 GPIO
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Pin Definitions

GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM2_CDTIO #0
TIMT_CCO #2
EBI_ADOO #1 -
BUSBY BUSAX = TIM3_CC2 #7 PRS_CH4 #1
PBO LCD_SEG32 Eg'l—if‘g zg WTIMO_CCO #5 LEU1_TX#3 ACMPO_O #5
- PCNTO_SOIN #5
PCNT1_S1IN #2
TIM3_CCO #1
PEO BUSDY BUsCx | EBI-A00 zg EBLAOT|  \wrim1_cc1#3 C’;T%Sf #é%t/iong X i%?\/I_PCZH%DZ :11
PCNTO_SOIN #1 - -
US0_CTS #2 LEs
BUSACMPOY BU- | EBI_A06 #0 EBI_A13 US1_RTS #3 _
PC7 SACMPOX OPA3 N |  #1 EBI A21#3 WTIM1_CCO #3 LEUT RX #0 PERTSM—%FE';OS##;
12C0_SCL #2 -
TIM2_CDTH #0
EBI_ADO1 #1 TIMT_CC1 #2 ETH_MIICRS #0
PB1 BI':JC?SYSIIBE%S:32X EBI_CS1 #3 WTIMO_CCH #5 LE- US5_RX #2 PRS_CH5 #1
= EBI_A17 #0 TIM1_OUT1 #5 LEU1 RX #3
PCNTO_S1IN #5
TIM2_CDTI2 #0
. BUSBY BUSAX EE'?B'I—AC%OzZ :;1 TIM1_CC2 #2 ETH_MIICOL #0 PRS_CH18 #0
LCD_SEG34 T WTIMO_CC2 #5 LE- US1_CS #6 ACMPO_O #6
- TIM1_OUTO #5
ETH_MIICRS #2
BUSAY BUSBX EBI_ADO3 #1 TIM1_CC3 #2 ETH_MDIO #0 BRS CHI19 0
PB3 LCD_SEG20 / EBI_CS3 #3 WTIMO_CCO #6 SDIO_DATG #1 JOSTA
LCD_COM4 EBI_A19 #0 PCNT1 SOIN#1 | US2 TX#1 US3_TX -
#2 QSPI0_DQ4 #1
USO_RTS #2
- LES_CH6
BUSACMPOY BU- US1_CTS #3 _
PC6 SACMIPOX OPAs. P EBI_AO5 #0 WTIM1_CC3 #2 CEGT 1 40 E$,\sﬂ_$g 1 z;
12C0_SDA #2 _
ETH_MIICOL #2
ETH_MDC #0
BUSBY BUSAX EBI_ADO4 #1 .
PB4 LCD_SEG21 / EBI_ARDY #3 WTIMO_CC1 #6 SDIO_DAT7 #1 PRS_CH20 #0
costeal DAY PCNT1_S1IN #1 US2_RX #1
- - QSPIO_DQ5 #1
LEUT_TX #4
ETH_TSUEXTCLK
BUSAY BUSBX EBI_ADO5#1 | WTIMO_CC2#6 LE- | #0 USO_RTS #4
PB5 LCD SEG22/ |EBI_ALE #3EBI_A21| TIM1_OUTO #4 US2 CLK #1 PRS_CH21 #0
LCD_COMS6 #0 PCNTO_SOIN #6 QSPI0_DQ6 #1
LEU1_RX #4
TIMO_CCO #3
BUSBY BUSAX EBI_ADO6 #1 TIM2_CCO #4 EL';—UTSSOULTS{EG
PB6 LCD._SEG23 / EBI WEn#3 | WTIM3_CCO #6 LE- roarvibe PRS_CH12 #1
LCD_COM?7 EBI_A22 #0 TIM1_OUT1 #4 e
PCNTO_S1IN #6 =
TIM6_CC1 #7 US1_RTS #1 PRS CHI1 #2
. BUSADCOY BU- | EBI_A09 #1 EBI_A18 | WTIMO_CDTI1 #4 UO_CTS #5 R
SADCOX OPA2_OUT #3 WTIM1_CC3 #1 LEUO_RX #0 Al
WTIM2_CC2 #5 12C1_SCL #3 -
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Alternate

Functionality

LOCATION

0-3

4-7

Description

: PB8
Low Frequency Crystal (typically 32.768 kHz) negative pin. Also used as an optional ex-
LFXTAL_N - 4
— ternal clock input pin.

: PB7

LFXTAL_P Low Frequency Crystal (typically 32.768 kHz) positive pin.
:PC5

OPAO_N Operational Amplifier O external negative input.
: PC4

OPAO_P Operational Amplifier 0 external positive input.
: PD7

OPA1_N Operational Amplifier 1 external negative input.
: PD6

OPA1_P Operational Amplifier 1 external positive input.
:PD3

OPA2_N Operational Amplifier 2 external negative input.
:PD5

OPA2_OUT Operational Amplifier 2 output.
: PDO

OPA2_OUTALT Operational Amplifier 2 alternative output.
: PD4

OPA2 P Operational Amplifier 2 external positive input.
:PC7

OPA3_N Operational Amplifier 3 external negative input.
: PD1

OPA3_OUT Operational Amplifier 3 output.
:PC6

OPA3_P Operational Amplifier 3 external positive input.
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Alternate

Functionality

LOCATION

0-3

4-7

Description

0: PA9 4: PCO
1: PA13 5: PC3 ) .
TIM2_CCA1 2- PCY 6- PG Timer 2 Capture Compare input / output channel 1.
3: PE12 7: PG6
0: PA10 4: PC1
1: PA14 5: PC4 ) .
TIM2_CC2 2: PC10 6. PG10 Timer 2 Capture Compare input / output channel 2.
3: PE13 7:PG7
0: PBO
1: PD13 ) . ) .
TIM2_CDTIO 2 PE8 Timer 2 Complimentary Dead Time Insertion channel 0.
3: PGO
0: PB1
1: PD14 ) . ) .
TIM2_CDTI1 0. PE14 Timer 2 Complimentary Dead Time Insertion channel 1.
3: PG1
0: PB2
1: PD15 ) . ; .
TIM2_CDTI2 2. PE15 Timer 2 Complimentary Dead Time Insertion channel 2.
3: PG2
0: PE14 4: PAO
1: PEO 5: PA3 ) .
TIM3_CCO 2 PE3 6- PA6 Timer 3 Capture Compare input / output channel 0.
3: PE5 7: PD15
0: PE15 | 4: PA1
1: PE1 5: PA4 ) .
TIM3_CCA1 2. PE4 6- PD13 Timer 3 Capture Compare input / output channel 1.
3: PE6 7:PB15
0: PA15 | 4: PA2
1: PE2 5: PA5 . .
TIM3_CC2 2. PE5 6- PD14 Timer 3 Capture Compare input / output channel 2.
3: PE7 7: PBO
0: PF3 4: PF6
1: PF13 5: PF9 ) .
TIM4_CCO 2 PF5 6. PD11 Timer 4 Capture Compare input / output channel 0.
3:PI8 7: PE9
0: PF4 4: PF7
1: PF14 5: PD9 ) .
TIM4_CCA1 2 Pl6 6- PD12 Timer 4 Capture Compare input / output channel 1.
3:PI9 7: PE10
0: PF12 4: PF8
1: PF15 5: PD10 ) .
TIM4_CC2 2 PI7 6- PE8 Timer 4 Capture Compare input / output channel 2.
3: P10 7: PE11
0: PDO
TIM4_CDTIO Timer 4 Complimentary Dead Time Insertion channel 0.
0: PD1
TIM4_CDTH Timer 4 Complimentary Dead Time Insertion channel 1.
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Alternate LOCATION
Functionality 0-3 4-7 Description
0: PD3
TIM4_CDTI2 Timer 4 Complimentary Dead Time Insertion channel 2.
0: PE4 4: PC8
1: PE7 5: PC11 ) .
TIM5_CCO 2: PH13 6. PC14 Timer 5 Capture Compare input / output channel 0.
3: PIO 7:PF12
0: PE5 4: PC9
1: PH11 5: PC12 ) .
TIM5_CCA1 2. PH14 6: PF10 Timer 5 Capture Compare input / output channel 1.
3: P 7: PF13
0: PE6 4: PC10
1: PH12 5: PC13 ) .
TIM5_CC2 2: PH15 6- PF11 Timer 5 Capture Compare input / output channel 2.
3:PI2 7: PF14
0: PGO 4: PH8
1: PG6 5: PB13 ) .
TIM6_CCO 2.PG12 |6: PD1 Timer 6 Capture Compare input / output channel 0.
3: PH2 7: PD4
0: PG1 4: PH9
1: PG7 5: PB14 ) .
TIM6_CCA1 2. PG13 6: PD2 Timer 6 Capture Compare input / output channel 1.
3: PH3 7: PD5
0: PG2 4: PH10
1: PG8 5: PDO ) .
TIM6_CC2 2-PG14 |6:PD3 Timer 6 Capture Compare input / output channel 2.
3: PH4 7: PD6
0: PG3
1: PG9 ) . ) .
TIM6_CDTIO 2. PE4 Timer 6 Complimentary Dead Time Insertion channel 0.
3: PH5
0: PG4
1: PG10 ) . . .
TIM6_CDTH 2 PE5 Timer 6 Complimentary Dead Time Insertion channel 1.
3: PH6
0: PG5
1: PG11 ) . ) .
TIM6_CDTI2 2. PE6 Timer 6 Complimentary Dead Time Insertion channel 2.
3: PH7
0: PF8 4: PB7
Uo_CTS ; Eig 5:PDS UARTO Clear To Send hardware flow control input.
3: PC13
0: PF9 4: PB8
UO_RTS ; ;Eg 5: PD6 UARTO Request To Send hardware flow control output.
3: PC12
0: PF7 4: PC5
1: PE1 5: PF2 L
UO_RX 2 PA4 6- PE4 UARTO Receive input.
3: PC15
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Alternate LOCATION
Functionality 0-3 4-7 Description
0: PB9 4:PC12
1: PD4 5: PB13 .
US1_CTS 2. PF3 6- PH2 USART1 Clear To Send hardware flow control input.
3: PC6
0: PB10 | 4:PC13
1: PD5 5: PB14
US1_RTS o PF4 6: PH3 USART1 Request To Send hardware flow control output.
3: PC7
0: PC1 4: PC2 )
. . USART1 Asynchronous Receive.
1: PD1 5: PAO
UST_RX 2: PD6 6: PA2
3: PE7 : USART1 Synchronous mode Master Input / Slave Output (MISO).
0: PCO 4: PC1 USART1 Asynchronous Transmit. Also used as receive input in half duplex communica-
1: PDO 5: PF2 tion.
UST_TX 2: PD7 6: PA14
3: PF6 USART1 Synchronous mode Master Output / Slave Input (MOSI).
0: PC4 4: PF8
1: PB5 5: PF2 .
US2_CLK 2- PA9 USART2 clock input / output.
3: PA15
0: PC5 4: PF9
1: PB6 5: PF5 . .
US2_CS 2 PA10 USART?2 chip select input / output.
3: PB11
0: PC1 4:PC12
US2_CTS Yoz |9 PP ysART2 Clear To Send hardware flow control input.
3: PB10
0: PCO 4: PC13
US2 RTS ; ;EE 5:PD8 | ySART2 Request To Send hardware flow control output.
3: PC14
0: PC3 4: PF7 )
. . USART2 Asynchronous Receive.
US2 RX 1: PB4 5: PF1
- g :Zﬁ?ﬂr USART2 Synchronous mode Master Input / Slave Output (MISO).
0: PC2 4: PF6 USART2 Asynchronous Transmit. Also used as receive input in half duplex communica-
1: PB3 5: PFO tion.
us2_TX . PA7
3: PA13 USART2 Synchronous mode Master Output / Slave Input (MOSI).
0: PA2 4: PG2
US3_CLK 1:PD7 15: P14 | SARTS clock input / output.
2: PD4
3: PG8
0: PA3 4: PG3
1: PE4 5: P15 . .
US3_CS 2. PC14 USARTS chip select input / output.
3: PCO
0: PA4 4: PG4
US3_CTS yome ¥ PG | USART3 Clear To Send hardware flow control input.
3: PG10
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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 6.1. BGA192 Package Dimensions

Dimension Min Typ Max
A 0.77 0.83 0.89
A1 0.13 0.18 0.23
A3 0.16 0.20 0.24
A2 0.45 REF
D 7.00 BSC
e 0.40 BSC
E 7.00 BSC
D1 6.00 BSC
E1 6.00 BSC
b 0.20 0.25 0.30
aaa 0.10
bbb 0.10
ddd 0.08
eee 0.15
fff 0.05
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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12. QFN64 Package Specifications

12.1 QFN64 Package Dimensions
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Figure 12.1. QFN64 Package Drawing
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