RMO0351 General-purpose 1/0Os (GPIO)
8.3.15 Using PH3 as GPIO (only for STM32L496xx/4A6xx devices)
PH3 may be used as boot pin (BOOTO) or as a GPIO. Depending on the nSWBOOTO bit in
the user option byte, it switches from the input mode to the analog input mode:
e  After the option byte loading phase if N\SWBOOTO = 1.
e After reset if NSWBOOTO = 0.
8.4 GPIO registers
This section gives a detailed description of the GPIO registers.
For a summary of register bits, register address offsets and reset values, refer to Table 39.
The peripheral registers can be written in word, half word or byte mode.
8.4.1 GPIO port mode register (GPIOx_MODER) (x =A to I)
Address offset:0x00
Reset value:
e  OxABFF FFFF (for port A)
e  OxFFFF FEBF (for port B)
e  OxFFFF FFFF (for ports C..G), |
e 0x0000 00OF (for port H)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MODE15[1:0] | MODE14[1:0] | MODE13[1:0] | MODE12[1:0] MODE11[1:0] MODE10[1:0] MODE9[1:0] MODES[1:0]
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
MODET7[1:0] MODES6[1:0] MODES5[1:0] MODEA4[1:0] MODES3[1:0] MODEZ2[1:0] MODE1[1:0] MODEO[1:0]

Bits 31:0 MODE[15:0][1:0]: Port x configuration 1/O piny (y = 15 to 0)

J

These bits are written by software to configure the 1/0 mode.
00: Input mode
01: General purpose output mode
10: Alternate function mode
11: Analog mode (reset state)
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8.4.2 GPIO port output type register (GPIOx_OTYPER) (x =Ato l)
Address offset: 0x04
Reset value: 0x0000 0000

Bits 31:16 Reserved, must be kept at reset value.

Bits 15:0 OT[15:0]: Port x configuration 1/0 piny (y = 15 to 0)
These bits are written by software to configure the 1/0 output type.
0: Output push-pull (reset state)
1: Output open-drain

8.4.3 GPIO port output speed register (GPIOx_OSPEEDR)
(x=Atol)
Address offset: 0x08
Reset value: 0x0C00 0000 (for port A)
Reset value: 0x0000 0000 (for the other ports)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OSPEED15 OSPEED14 OSPEED13 OSPEED12 OSPEED11 OSPEED10 OSPEED9 OSPEED8
[:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0]

15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
OSPEED7? OSPEED6 OSPEED5 OSPEED4 OSPEED3 OSPEED2 OSPEED1 OSPEEDO
[1:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0]

Bits 31:0 OSPEED[15:0][1:0]: Port x configuration I/O piny (y = 15 to 0)

These bits are written by software to configure the 1/0 output speed.
00: Low speed
01: Medium speed
10: High speed
11: Very high speed

Note: Refer to the device datasheet for the frequency specifications and the power supply

and load conditions for each speed..

8.44 GPIO port pull-up/pull-down register (GPIOx_PUPDR)
(x=Atol)
Address offset: 0x0C
Reset value: 0x6400 0000 (for port A)

J
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Reset value: 0x0000 0100 (for port B)
Reset value: 0x0000 0000 (for other ports)

31 30 20 28 27 26 25 24 02 2 21 20 19 18 17 16
[ PUPD15[1:0] [ PUPD14[1:0] | PUPD13[10) | PUPD12[1:0] | PUPDM[0] | PUPD10[1:0] | PUPD9[1:0] | PUPD8[10] |
15 14 138 12 N 10 9 8 7 6 5 4 3 2 1 0
[ Pupp7t:0] [ PuPDert0) | PUPDs[t:0] | PUPD4[t0] | PUPD3[1:0] | PUPD2[10] | PUPDI[1:0] | PUPDO[10] |
o T Tow Tov Lo [ T [ow T [ow T [ [ ow [ [ [ ]

Bits 31:0 PUPD[15:0][1:0]: Port x configuration I/O piny (y = 15 to 0)
These bits are written by software to configure the 1/O pull-up or pull-down
00: No pull-up, pull-down
01: Pull-up
10: Pull-down
11: Reserved

8.4.5 GPIO port input data register (GPIOx_IDR) (x =Ato I)
Address offset: 0x10
Reset value: 0x0000 XXXX

31 30 20 28 27 26 25 24 23 2 21 20 19 18 17 16

[[Res [ Res. [ Res | Ros | Res [ Res. [ Res | Res | Res [ Res [ Res [ Res | Res | Res | Res [ Res |

. rrrrrrr ]
5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

[D15 [ 1o14 [ 1013 [ p12 [ 1o11 [ ipto [ o | o8 [ 107 [ o6 [ s | 14 [ o3 [ b2 [ b1 | o |

| r r l r | r r | r r | r | r | r r | r r | r | r r ‘

Bits 31:16 Reserved, must be kept at reset value.

Bits 15:0 ID[15:0]: Port x input data I/O piny (y = 15 to 0)
These bits are read-only. They contain the input value of the corresponding I/O port.
8.4.6 GPIO port output data register (GPIOx_ODR) (x =Atol)
Address offset: 0x14
Reset value: 0x0000 0000

J
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Bits 31:16 Reserved, must be kept at reset value.
Bits 15:0 OD[15:0]: Port output data I/O piny (y = 15 to 0)

These bits can be read and written by software.

Note: For atomic bit set/reset, the OD bits can be individually set and/or reset by writing to the

GPIOx_BSRR or GPIOx_BRR registers (x = A..F).

8.4.7 GPIO port bit set/reset register (GPIOx_BSRR) (x =Atol)
Address offset: 0x18
Reset value: 0x0000 0000
31 30 29 28 27 26 25 2 23 2 2 20 19 18 17 16
[ BR15 [ BR14 [ BR13 [ BR12 [ BR11 [ BR10 | BRO [ BR8 | BR7 | BR6 | BRS | BR4 | BR3 | BR2 | BRI | BRO |
[wlw [ wlwlwlwlwl[wl[wlw]lw]w]w][w][w]w]
15 14 13 12 1 10 9 8 7 6 4 2 1 0
[ Bs15 [ BSt4 [ Bso |

[ |

w

Bits 31:16 BR[15:0]: Port x reset I/0 pin y (y = 15 to 0)

These bits are write-only. A read to these bits returns the value 0x0000.

0: No action on the corresponding ODx bit
1: Resets the corresponding ODx bit

Note: If both BSx and BRx are set, BSx has priority.

Bits 15:0 BS[15:0]: Port x set /O pin y (y = 15 to 0)

These bits are write-only. A read to these bits returns the value 0x0000.

0: No action on the corresponding ODx bit
1: Sets the corresponding ODx bit

8.4.8 GPIO port configuration lock register (GPIOx_LCKR)
(x=Atol)
This register is used to lock the configuration of the port bits when a correct write sequence
is applied to bit 16 (LCKK). The value of bits [15:0] is used to lock the configuration of the
GPIO. During the write sequence, the value of LCKR[15:0] must not change. When the
LOCK sequence has been applied on a port bit, the value of this port bit can no longer be
modified until the next MCU reset or peripheral reset.
Note: A specific write sequence is used to write to the GPIOx_LCKR register. Only word access
(32-bit long) is allowed during this locking sequence.
Each lock bit freezes a specific configuration register (control and alternate function
registers).
Address offset: 0x1C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
[Res [ Res [ Res [ Res [ Res [ Res | Res [ Res | Res | Res | Res. [ Res | Reo [ Res | Res [ Lok ]
. - rrrr+r [ [ 7 [ 7 [mw]
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15

14 13 12 1 10 9 8

7

6 5

4

3

2 1 0

[ Lokis [ Lok [ Lekaa [ Lekiaz [ Lok [Lek1o [ Leko | Loks | Lok7 [ Loks [ LeKs | Loka [ Leks | Loka [ Lokt [ Leko |

L |

Bits 31:17 Reserved, must be kept at reset value.
Bit 16 LCKK: Lock key
This bit can be read any time. It can only be modified using the lock key write sequence.
0: Port configuration lock key not active
1: Port configuration lock key active. The GPIOx_LCKR register is locked until the next MCU
reset or peripheral reset.
LOCK key write sequence:
WR LCKR[16] = ‘1" + LCKR[15:0]
WR LCKR[16] = ‘0’ + LCKR[15:0]
WR LCKR[16] = ‘1" + LCKR[15:0]
RD LCKR
RD LCKR([16] = ‘1’ (this read operation is optional but it confirms that the lock is active)
Note: During the LOCK key write sequence, the value of LCK[15:0] must not change.
Any error in the lock sequence aborts the lock.
After the first lock sequence on any bit of the port, any read access on the LCKK bit will
return ‘1’ until the next MCU reset or peripheral reset.
Bits 15:0 LCK[15:0]: Port x lock I/O piny (y = 15 to 0)
These bits are read/write but can only be written when the LCKK bit is ‘0.
0: Port configuration not locked
1: Port configuration locked
8.4.9 GPIO alternate function low register (GPIOx_AFRL)
(x=Atol)
Address offset: 0x20
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| AFSEL7[3:0] | AFSEL6[3:0] AFSEL5[3:0] AFSEL4[3:0] \
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
| AFSEL3[3:0] | AFSEL2[3:0] AFSEL1[3:0] AFSELO[3:0] \
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8.4.10

31

Bits 31:0 AFSEL[7:0][3:0]: Alternate function selection for port x I/0 pin'y (y = 7 to 0)

GPIO alternate function high register (GPIOx_AFRH)

These bits are written by software to configure alternate function 1/Os.

0000: AFO
0001: AF1
0010: AF2
0011: AF3
0100: AF4
0101: AF5
0110: AF6
0111: AF7
1000: AF8
1001: AF9
1010: AF10
1011: AF11
1100: AF12
1101: AF13
1110: AF14
1111: AF15

(x=Atol)
Address offset: 0x24
Reset value: 0x0000 0000

30 29

26 25 24

23

22 21

20

18 17 16

AFSEL15[3:0]

AFSEL14[3:0]

AFSEL13[3:0]

AFSEL12[3:0]

Lo [ow [ ow [ ow [ w

[ [ w [ w

2

[ [ ]

[ [ w [ w

14 13

10 9 8

6 5

2 1 0

AFSEL11[3:0]

AFSEL10[3:0]

AFSEL9[3:0]

AFSEL8[3:0]

[ [ow [ ow [ ow [ w

[ [ ow [

[ [ ]

[ [ w [ w
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Bits 31:0 AFSEL[15:8][3:0]: Alternate function selection for port x I/O pin 'y (y = 15 to 8)

0000: AFO
0001: AF1
0010: AF2
0011: AF3
0100: AF4
0101: AF5
0110: AF6
0111: AF7
1000: AF8
1001: AF9
1010: AF10
1011: AF11
1100: AF12
1101: AF13
1110: AF14
1111: AF15

RM0351 Rev 6

These bits are written by software to configure alternate function 1/Os.
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8.4.11 GPIO port bit reset register (GPIOx_BRR) (x =Ato I)
Address offset: 0x28
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Bits 31:16 Reserved, must be kept at reset value.

Bits 15:0 BR[15:0]: Port x reset |0 piny (y = 15 to 0)

These bits are write-only. A read to these bits returns the value 0x0000.

0: No action on the corresponding ODx bit
1: Reset the corresponding ODx bit

J
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8.4.12 GPIO port analog switch control register (GPIOx_ASCR)(x = A to H(a))

Address offset: 0x2C
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
[ Ascis [ ascia [ asc1a [ asc12 | Asctt [Ascio [ Asc [ ascs | asc7 [ asce | Ascs | Asce [ Asca [ asca [ asct [ asco |

(o [ [ow [ w [ w [ w [ow]ow]w [w [ w [ ow]ow]ow]w o]

Bits 31:16 Reserved, must be kept at reset value.

Bits 15:0 ASC[15:0]: Port x analog switch control I/O pin'y (y= 15 to 0)
These bits are written by software to configure the analog connection of the 10s
0: Disconnect analog switch to the ADC input (reset state)
1: Connect analog switch to the ADC input
Note: This bis must be set prior to the ADC conversion.
Only the 10 which connect to the ADC input are effective. Other I0s must keep their
reset value

a.

(this register only applicable for STM32L475xx/476xx/486xx devices).
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