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RMO0385

Flexible memory controller (FMC)

13.5.6 NOR/PSRAM controller registers

SRAM/NOR-Flash chip-select control registers 1..4 (FMC_BCR1..4)

Address offset: 8 * (x — 1), x=1...4

Reset value: 0x0000 30DB for Bank1 and 0x0000 30D2 for Bank 2 to 4

This register contains the control information of each memory bank, used for SRAMs,

PSRAM and NOR Flash memories.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CCLK | CBURST )
WFDIS | “Ey RW CPSIZE[2:0]

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ASYNC| EXT | WAIT WAIT WAIT |BURST FACC ) MUX | MBK
WAIT | Mop | EN | WREN| crg POL | EN EN MWID MTYP[1:0] EN | EN
w w w w rw w w w w rw w ‘ w w w

Bits 31: 22 Reserved, must be kept at reset value
Bit 21 WFDIS: Write FIFO Disable
This bit disables the Write FIFO used by the FMC controller.
0 : Write FIFO enabled (Default after reset)
1: Write FIFO disabled
Note: The WFDIS bit of the FMC_BCR?2..4 registers is don’t care. It is only enabled through the
FMC_BCR1 register.
Bit 20 CCLKEN: Continuous Clock Enable.

This bit enables the FMC_CLK clock output to external memory devices.

0: The FMC_CLK is only generated during the synchronous memory access (read/write
transaction). The FMC_CLK clock ratio is specified by the programmed CLKDIV value in the
FMC_BCRXx register (default after reset) .

1: The FMC_CLK is generated continuously during asynchronous and synchronous access. The
FMC_CLK clock is activated when the CCLKEN is set.

Note: The CCLKEN bit of the FMC_BCR2..4 registers is don'’t care. It is only enabled through the
FMC_BCR1 register. Bank 1 must be configured in synchronous mode to generate the
FMC_CLK continuous clock.

Note: If CCLKEN bit is set, the FMC_CLK clock ratio is specified by CLKDIV value in the
FMC_BTR1 register. CLKDIV in FMC_BWTR1 is don’t care.

Note: If the synchronous mode is used and CCLKEN bit is set, the synchronous memories
connected to other banks than Bank 1 are clocked by the same clock (the CLKDIV value in
the FMC_BTRZ2..4 and FMC_BWTR?2..4 registers for other banks has no effect.)

Bit 19 CBURSTRW: Write burst enable.

3

For PSRAM (CRAM) operating in burst mode, the bit enables synchronous accesses during write
operations. The enable bit for synchronous read accesses is the BURSTEN bit in the FMC_BCRXx
register.

0: Write operations are always performed in asynchronous mode
1: Write operations are performed in synchronous mode.
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Analog-to-digital converter (ADC) RMO0385

Bit 11:8 DELAY: Delay between 2 sampling phases
Set and cleared by software. These bits are used in dual or triple interleaved modes.
0000: 5 * TADCCLK

0001:6 * TADCCLK
0010:7 * TADCCLK

1111: 20 * TADCCLK
Bits 7:5 Reserved, must be kept at reset value.

Bits 4:0 MULTI[4:0]: Multi ADC mode selection
These bits are written by software to select the operating mode.

— All the ADCs independent:
00000: Independent mode
— 00001 to 01001: Dual mode, ADC1 and ADC2 working together, ADC3 is independent
00001: Combined regular simultaneous + injected simultaneous mode
00010: Combined regular simultaneous + alternate trigger mode
00011: Reserved
00101: Injected simultaneous mode only
00110: Regular simultaneous mode only
00111: interleaved mode only
01001: Alternate trigger mode only
— 10001 to 11001: Triple mode: ADC1, 2 and 3 working together
10001: Combined regular simultaneous + injected simultaneous mode
10010: Combined regular simultaneous + alternate trigger mode
10011: Reserved
10101: Injected simultaneous mode only
10110: Regular simultaneous mode only
10111: interleaved mode only
11001: Alternate trigger mode only
All other combinations are reserved and must not be programmed
Note: In multi mode, a change of channel configuration generates an abort that can cause a
loss of synchronization. It is recommended to disable the multi ADC mode before any
configuration change.

3
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LCD-TFT Display Controller (LTDC) RMO0385

18.7.6 LTDC Shadow Reload Configuration Register (LTDC_SRCR)

This register allows to reload either immediately or during the vertical blanking period, the
shadow registers values to the active registers. The shadow registers are all Layer1 and
Layer2 registers except the LTDC _L1CLUTWR and the LTDC_L2CLUTWR.

Address offset: 0x24
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VBR | IMR

rw rw

Bits 31:2 Reserved, must be kept at reset value
Bit 1 VBR: Vertical Blanking Reload

This bit is set by software and cleared only by hardware after reload. (it cannot
be cleared through register write once it is set)
0: No effect
1: The shadow registers are reloaded during the vertical blanking period (at the
beginning of the first line after the Active Display Area)
Bit 0 IMR: Immediate Reload
This bit is set by software and cleared only by hardware after reload.
0: No effect
1: The shadow registers are reloaded immediately

Note: The shadow registers read back the active values. Until the reload has been done, the ‘old’
value will be read.

18.7.7 LTDC Background Color Configuration Register (LTDC_BCCR)

This register defines the background color (RGB888).

Address offset: 0x2C
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BCRED[7:0]

N R R R R R R

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BCGREEN[7:0] BCBLUE[7:0]

v R R R R R

3
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RMO0385 LCD-TFT Display Controller (LTDC)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

WVSTPOS[10:0]

Bits 31:27 Reserved, must be kept at reset value

Bits 26:16 WVSPPOS[10:0]: Window Vertical Stop Position
These bits configures the last visible line of the layer window.

WVSPPOS[10:0] must be >= AVBP[10:0] bits + 1 (programmed in LTDC_BPCR
register).

Bits 15:11 Reserved, must be kept at reset value

Bits 10:0 WVSTPOS[10:0]: Window Vertical Start Position
These bits configure the first visible line of the layer window.
WVSTPOS[10:0] must be <= AAH[10:0] bits (programmed in LTDC_AWCR register).

Example:

The LTDC_BPCR register is configured to 0Ox000E0005 (AVBP[10:0] is 0x5) and the
LTDC_AWCR register is configured to 0x028E01E5 (AAH[10:0] is Ox1E5). To configure the
vertical position of a window size of 630x460, with vertical start offset of 8 lines in the Active
data area:

1. Layer window first line: WVSTPOS[10:0] should be programmed to OxE (0x5 + 1 + 0x8)
2. Layer window last line: WYSPPQOS[10:0] should be programmed to 0x1DA

18.7.17 LTDC Layerx Color Keying Configuration Register
(LTDC_LxCKCR) (where x=1..2)

This register defines the color key value (RGB), which is used by the Color Keying.
Address offset: 0x90 + 0x80 x (Layerx -1), Layerx =1 or 2
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CKREDI[7:0]

v T v [ [ w [ v [ [w

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CKGREEN[7:0] CKBLUE[7:0]

v v T W [w [ w [ [ [w

Bits 31:24 Reserved, must be kept at reset value
Bits 23:16 CKREDI[7:0]: Color Key Red value
Bits 15:8 CKGREEN([7:0]: Color Key Green value
Bits 7:0 CKBLUE[7:0]: Color Key Blue value

3
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RMO0385 Cryptographic processor (CRYP)

Figure 119. DES/TDES-CBC mode encryption

IN FIFO
plaintext P
{ P, 64 bits
DATATYPE
AHB2 data write —.I swappd
(before CR\\;VPI I
is enabled) 64 ¥ Ps,64bits
—
IVO(L/R)
I, 64 bits
64
K1 +h| DEA, encrypt
O is written back 6
into IV at the
same time as it K2 %J DEA, decrypt
is pushed into
the OUT FIFO 6
K3 |-/ DEA, encrypt
O, 64 bits
DATATYPE -
S
% C, 64 bits
OUT FIFO
ciphertext C

ai16070b

1. K: key; C: cipher text; I: input block; O: output block; Ps: plain text before swapping (when decoding) or
after swapping (when encoding); P: plain text; IV: initialization vectors.

3
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RMO0385

Advanced-control timers (TIM1/TIM8)

22.3.6

Capture/compare channels

Each Capture/Compare channel is built around a capture/compare register (including a
shadow register), an input stage for capture (with digital filter, multiplexing, and prescaler,
except for channels 5 and 6) and an output stage (with comparator and output control).

Figure 160 to Figure 163 give an overview of one Capture/Compare channel.

The input stage samples the corresponding TIx input to generate a filtered signal TIxF.
Then, an edge detector with polarity selection generates a signal (TIxFPx) which can be
used as trigger input by the slave mode controller or as the capture command. It is
prescaled before the capture register (ICxPS).

Figure 160. Capture/compare channel (example: channel 1 input stage)

TIMF_ED
To the slave mode controller
™ TI1F_Rising
(—— Filter THMF Edge —10|TIMFP1 o
fors | downcounter detector | TVIF_Faling |,
TI2FP1 IC1 Divider |IC1PS

n,12,14,18

ICF[3:0] CC1P/CCINP ,

TRC

TIMx_CCMR1 TIMx_CCER (from slave mode
TI2F_Rising controller)
(from channel 2) |° [ cersral| icpsital [cere]
TI2F_Falling - :
(from channel 2) TIMx_CCMR1  TIMx_CCER

MS33115V1

3

The output stage generates an intermediate waveform which is then used for reference:
OCxRef (active high). The polarity acts at the end of the chain.
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General-purpose timers (TIM2/TIM3/TIM4/TIM5)

RMO0385

716/1671

Figure 206. Counter timing diagram, internal clock divided by 2
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Figure 207. Counter timing diagram, internal clock divided by 4, TIMx_ARR=0x36
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Timerclock = CK_CNT
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Note: Here, center_aligned mode 2 or 3 is updated with an UIF on overflow

1
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1.

Center-aligned mode 2 or 3 is used with an UIF on overflow.
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General-purpose timers (TIM2/TIM3/TIM4/TIM5) RMO0385

23.4.15 TIMx capture/compare register 3 (TIMx_CCR3)
Address offset: 0x3C
Reset value: 0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CCR3[31:16] (depending on timers)
rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR3[15:0]
rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rwir | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rwir

Bits 31:16 CCR3[31:16]:

High Capture/Compare 3 value (on TIM2 and TIM5)

Bits 15:0 CCR3[15:0]: Low Capture/Compare value

If channel CC3 is configured as output:

CCRa3 is the value to be loaded in the actual capture/compare 3 register (preload value).

It is loaded permanently if the preload feature is not selected in the TIMx_CCMR2 register
(bit OC3PE). Else the preload value is copied in the active capture/compare 3 register when
an update event occurs.

The active capture/compare register contains the value to be compared to the counter
TIMx_CNT and signalled on OC3 output.

If channel CC3is configured as input:

CCR3 is the counter value transferred by the last input capture 3 event (IC3). The
TIMx_CCRS register is read-only and cannot be programmed.

23.416 TIMx capture/compare register 4 (TIMx_CCR4)

Address offset: 0x40
Reset value: 0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CCRA4[31:16] (depending on timers)
rw/r | rwir | rw/r | rw/r | rw/r | rwir | rw/r | rwir | rw/r | rw/r | rwir | rw/r | rwir | rw/r | rwir | rw/r
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CCR4[15:0]
rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r | rw/r

768/1671

Bits 31:16 CCRA4[31:16]: High Capture/Compare 4 value (on TIM2 and TIM5)

Bits 15:0 CCR4[15:0]: Low Capture/Compare value
1.

if CC4 channel is configured as output (CC4S bits):

CCR4 is the value to be loaded in the actual capture/compare 4 register (preload value).
It is loaded permanently if the preload feature is not selected in the TIMx_CCMR2
register (bit OC4PE). Else the preload value is copied in the active capture/compare 4
register when an update event occurs.

The active capture/compare register contains the value to be compared to the counter
TIMx_CNT and signalled on OC4 output.

if CC4 channel is configured as input (CC4S bits in TIMx_CCMR4 register):

CCR4 is the counter value transferred by the last input capture 4 event (IC4). The
TIMx_CCR4 register is read-only and cannot be programmed.

3
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General-purpose timers (TIM9/TIM10/TIM11/TIM12/TIM13/TIM14) RMO0385

TIMx_CCMRXx register. You must enable the corresponding preload register by setting the
OCXxPE bit in the TIMx_CCMRX register, and eventually the auto-reload preload register (in
upcounting or center-aligned modes) by setting the ARPE bit in the TIMx_CR1 register.

As the preload registers are transferred to the shadow registers only when an update event
occurs, before starting the counter, you have to initialize all the registers by setting the UG
bit in the TIMx_EGR register.

The OCx polarity is software programmable using the CCxP bit in the TIMx_CCER register.
It can be programmed as active high or active low. The OCx output is enabled by the CCxE
bit in the TIMx_CCER register. Refer to the TIMx_CCERX register description for more
details.

In PWM mode (1 or 2), TIMx_CNT and TIMx_CCRXx are always compared to determine
whether TIMx_CNT < TIMx_CCRXx.

The timer is able to generate PWM in edge-aligned mode only since the counter is
upcounting.

PWM edge-aligned mode

In the following example, we consider PWM mode 1. The reference PWM signal OCxREF is
high as long as TIMx_CNT < TIMx_CCRXx else it becomes low. If the compare value in
TIMx_CCRXx is greater than the auto-reload value (in TIMx_ARR) then OCxREF is held at
‘1’. If the compare value is 0 then OCxRef is held at ‘0’. Figure 258 shows some edge-
aligned PWM waveforms in an example where TIMx_ARR=8.

Figure 258. Edge-aligned PWM waveforms (ARR=8)

Counterregister::XOX1X2X3X:4X5X6X7%8%OX1Xi

OCXREF ! i

CCRx=4

CCxF | |

CCRx=8

OCXREF |_|

CCxIF

OCXREF ‘I’i
CCRx>8 '
CCxIF _I

OCXREF ‘0’

CCRx=0

CCxIF

MS31093V1
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RMO0385

Real-time clock (RTC)

3

Bit 10

Bit 9

Bit 8

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

WUTF: Wakeup timer flag
This flag is set by hardware when the wakeup auto-reload counter reaches O.
This flag is cleared by software by writing 0.
This flag must be cleared by software at least 1.5 RTCCLK periods before WUTF is set to 1
again.
ALRBF: Alarm B flag

This flag is set by hardware when the time/date registers (RTC_TR and RTC_DR) match the
Alarm B register (RTC_ALRMBR).
This flag is cleared by software by writing 0.

ALRAF: Alarm A flag

This flag is set by hardware when the time/date registers (RTC_TR and RTC_DR) match the
Alarm A register (RTC_ALRMAR).

This flag is cleared by software by writing 0.

INIT: Initialization mode

0: Free running mode

1: Initialization mode used to program time and date register (RTC_TR and RTC_DR), and
prescaler register (RTC_PRER). Counters are stopped and start counting from the new
value when INIT is reset.

INITF: Initialization flag

When this bit is set to 1, the RTC is in initialization state, and the time, date and prescaler
registers can be updated.

0: Calendar registers update is not allowed
1: Calendar registers update is allowed

RSF: Registers synchronization flag

This bit is set by hardware each time the calendar registers are copied into the shadow
registers (RTC_SSRx, RTC_TRx and RTC_DRXx). This bit is cleared by hardware in
initialization mode, while a shift operation is pending (SHPF=1), or when in bypass shadow
register mode (BYPSHAD=1). This bit can also be cleared by software.

It is cleared either by software or by hardware in initialization mode.

0: Calendar shadow registers not yet synchronized
1: Calendar shadow registers synchronized

INITS: Initialization status flag

This bit is set by hardware when the calendar year field is different from 0 (Backup domain
reset state).

0: Calendar has not been initialized
1: Calendar has been initialized

SHPF: Shift operation pending

0: No shift operation is pending

1: A shift operation is pending
This flag is set by hardware as soon as a shift operation is initiated by a write to the
RTC_SHIFTR register. It is cleared by hardware when the corresponding shift operation has
been executed. Writing to the SHPF bit has no effect.
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RMO0385 Inter-integrated circuit (12C) interface

30 Inter-integrated circuit (12C) interface

30.1 Introduction

The I2C (inter-integrated circuit) bus interface handles communications between the
microcontroller and the serial 1°C bus. It provides multimaster capability, and controls all 1°C
bus-specific sequencing, protocol, arbitration and timing. It supports Standard-mode (Sm),
Fast-mode (Fm) and Fast-mode Plus (Fm+).

It is also SMBus (system management bus) and PMBus (power management bus)
compatible.

DMA can be used to reduce CPU overload.

30.2 12C main features

e 12Cbus specification rev03 compatibility:
—  Slave and master modes
—  Multimaster capability
—  Standard-mode (up to 100 kHz)
—  Fast-mode (up to 400 kHz)
—  Fast-mode Plus (up to 1 MHz)
—  7-bit and 10-bit addressing mode
—  Multiple 7-bit slave addresses (2 addresses, 1 with configurable mask)
—  All 7-bit addresses acknowledge mode
—  General call
—  Programmable setup and hold times
— Easy to use event management
—  Optional clock stretching
—  Software reset
e 1-byte buffer with DMA capability
e  Programmable analog and digital noise filters
The following additional features are also available depending on the product
implementation (see Section 30.3: 12C implementation):
e  SMBus specification rev 2.0 compatibility:

—  Hardware PEC (Packet Error Checking) generation and verification with ACK
control

— Command and data acknowledge control
— Address resolution protocol (ARP) support
— Host and Device support
— SMBus alert
— Timeouts and idle condition detection

e PMBus rev 1.1 standard compatibility

¢ Independent clock: a choice of independent clock sources allowing the 12C
communication speed to be independent from the PCLK reprogramming

3
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RMO0385 Inter-integrated circuit (12C) interface

When RELOAD=0 in master mode, the counter can be used in 2 modes:

e Automatic end mode (AUTOEND = ‘1’ in the 12C_CR2 register). In this mode, the
master automatically sends a STOP condition once the number of bytes programmed
in the NBYTES][7:0] bit field has been transferred.

e Software end mode (AUTOEND = ‘0’ in the 12C_CR2 register). In this mode, software
action is expected once the number of bytes programmed in the NBYTES[7:0] bit field
has been transferred; the TC flag is set and an interrupt is generated if the TCIE bit is
set. The SCL signal is stretched as long as the TC flag is set. The TC flag is cleared by
software when the START or STOP bit is set in the 12C_CR2 register. This mode must
be used when the master wants to send a RESTART condition.

Caution: The AUTOEND bit has no effect when the RELOAD bit is set.
Table 158. 12C configuration table
Function SBC bit RELOAD bit AUTOEND bit
Master Tx'/Rx NBYTES + STOP X 0 1
Master Tx/Rx + NBYTES + RESTART X 0 0
Slave Tx/Rx
. 0 X X
all received bytes ACKed
Slave Rx with ACK control 1 1 X
30.4.7 12C slave mode

3

12C slave initialization

In order to work in slave mode, the user must enable at least one slave address. Two
registers 12C_OAR1 and 12C_OAR?2 are available in order to program the slave own
addresses OA1 and OA2.

OA1 can be configured either in 7-bit mode (by default) or in 10-bit addressing mode by
setting the OATMODE bit in the 12C_OAR1 register.

OA1 is enabled by setting the OA1EN bit in the 12C_OAR1 register.

If additional slave addresses are required, the 2nd slave address OA2 can be
configured. Up to 7 OA2 LSB can be masked by configuring the OA2MSK][2:0] bits in
the 12C_OAR?2 register. Therefore for OA2MSK configured from 1 to 6, only OA2[7:2],
OAZ2[7:3], OA2[7:4], OA2[7:5], OA2[7:6] or OA2[7] are compared with the received
address. As soon as OA2MSK is not equal to 0, the address comparator for OA2
excludes the 12C reserved addresses (0000 XXX and 1111 XXX), which are not
acknowledged. If OA2MSK=7, all received 7-bit addresses are acknowledged (except
reserved addresses). OA2 is always a 7-bit address.

These reserved addresses can be acknowledged if they are enabled by the specific
enable bit, if they are programmed in the 12C_OAR1 or 12C_OAR?2 register with
OA2MSK=0.

OAZ2 is enabled by setting the OA2EN bit in the 12C_OAR?2 register.
The General Call address is enabled by setting the GCEN bit in the 12C_CR1 register.

When the 12C is selected by one of its enabled addresses, the ADDR interrupt status flag is
set, and an interrupt is generated if the ADDRIE bit is set.
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Figure 343. Half-duplex single master/ single slave application
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The NSS pins can be used to provide a hardware control flow between master and slave. Optionally, the

pins can be left unused by the peripheral. Then the flow has to be handled internally for both master and

slave. For more details see Section 32.5.5: Slave select (NSS) pin management.

In this configuration, the master’s MISO pin and the slave’s MOSI pin can be used as GPIOs.

A critical situation can happen when communication direction is changed not synchronously between two

nodes working at bidirectionnal mode and new transmitter accesses the common data line while former

transmitter still keeps an opposite value on the line (the value depends on SPI configuration and
communication data). Both nodes then fight while providing opposite output levels on the common line
temporary till next node changes its direction settings correspondingly, too. It is suggested to insert a serial

resistance between MISO and MOSI pins at this mode to protect the outputs and limit the current blowing
between them at this situation.

Simplex communications

The SPI can communicate in simplex mode by setting the SPI in transmit-only or in receive-
only using the RXONLY bit in the SPIx_CR2 register. In this configuration, only one line is
used for the transfer between the shift registers of the master and slave. The remaining
MISO and MOSI pins pair is not used for communication and can be used as standard
GPIOs.

Transmit-only mode (RXONLY=0): The configuration settings are the same as for full-
duplex. The application has to ignore the information captured on the unused input pin.
This pin can be used as a standard GPIO.

Receive-only mode (RXONLY=1): The application can disable the SPI output function
by setting the RXONLY bit. In slave configuration, the MISO output is disabled and the
pin can be used as a GPIO. The slave continues to receive data from the MOSI pin
while its slave select signal is active (see 32.5.5: Slave select (NSS) pin management).
Received data events appear depending on the data buffer configuration. In the master
configuration, the MOSI output is disabled and the pin can be used as a GPIO. The
clock signal is generated continuously as long as the SPI is enabled. The only way to
stop the clock is to clear the RXONLY bit or the SPE bit and wait until the incoming
pattern from the MISO pin is finished and fills the data buffer structure, depending on its
configuration.

3
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SD/SDIO/MMC card host interface (SDMMC) RMO0385

Bit 8 WAITINT: CPSM waits for interrupt request
If this bit is set, the CPSM disables command timeout and waits for an interrupt request.

Bits 7:6 WAITRESP: Wait for response bits
They are used to configure whether the CPSM is to wait for a response, and if yes, which
kind of response.
00: No response, expect CMDSENT flag
01: Short response, expect CMDREND or CCRCFAIL flag
10: No response, expect CMDSENT flag
11: Long response, expect CMDREND or CCRCFAIL flag

Bits 5:0 CMDINDEX: Command index
The command index is sent to the card as part of a command message.

Note: 1  After a data write, data cannot be written to this register for three SDMMCCLK clock periods
plus two PCLK2 clock periods.

2  MultiMediaCards can send two kinds of response: short responses, 48 bits long, or long
responses, 136 bits long. SD card and SD I/O card can send only short responses, the
argument can vary according to the type of response: the software will distinguish the type
of response according to the sent command.

35.8.5 SDMMC command response register (SDMMC_RESPCMD)
Address offset: 0x10
Reset value: 0x0000 0000

The SDMMC_RESPCMD register contains the command index field of the last command
response received. If the command response transmission does not contain the command
index field (long or OCR response), the RESPCMD field is unknown, although it must
contain 111111b (the value of the reserved field from the response).

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
RESPCMD
r | r ‘ r ‘ r ‘ r | r

Bits 31:6 Reserved, must be kept at reset value.

Bits 5:0 RESPCMD: Response command index
Read-only bit field. Contains the command index of the last command response received.

35.8.6 SDMMC response 1..4 register (SDMMC_RESPx)
Address offset: (0x10 + (4 x x)); x =1..4

Reset value: 0x0000 0000

The SDMMC_RESP1/2/3/4 registers contain the status of a card, which is part of the
received response.
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USB on-the-go full-speed/high-speed (OTG_FS/OTG_HS)

37.7

Note:

3

The peripheral core provides the following status checks and interrupt generation:

Transfer completed interrupt, indicating that data transfer was completed on both the
application (AHB) and USB sides

Setup stage has been done (control-out only)

Associated transmit FIFO is half or completely empty (in endpoints)

NAK acknowledge has been transmitted to the host (isochronous-in only)
IN token received when Tx FIFO was empty (bulk-in/interrupt-in only)
Out token received when endpoint was not yet enabled

Babble error condition has been detected

Endpoint disable by application is effective

Endpoint NAK by application is effective (isochronous-in only)

More than 3 back-to-back setup packets were received (control-out only)
Timeout condition detected (control-in only)

Isochronous out packet has been dropped, without generating an interrupt

USB host

This section gives the functional description of the OTG_FS/OTG_HS in the USB host
mode. The OTG_FS/OTG_HS works as a USB host in the following circumstances:

OTG A-host

—  OTG A-device default state when the A-side of the USB cable is plugged in
OTG B-host

—  OTG B-device after HNP switching to the host role

A-device

— Ifthe ID line is present, functional and connected to the A-side of the USB cable,
and the HNP-capable bit is cleared in the Global USB Configuration register
(HNPCAP bit in OTG_GUSBCFG). Integrated pull-down resistors are
automatically set on the DP/DM lines.

Host only
—  The force host mode bit in the 37.15.4 global USB configuration register (FHMOD
bitin OTG_GUSBCFG) forces the OTG_FS/OTG_HS core to work as a USB host-

only. In this case, the ID line is ignored even if present on the USB connector.
Integrated pull-down resistors are automatically set on the DP/DM lines.

On-chip 5 V Vgys generation is not supported. For this reason, a charge pump or, if 5 V are
available on the application board, a basic power switch must be added externally to drive
the 5 V Vg line. The external charge pump can be driven by any GPIO output. This is
required for the OTG A-host, A-device and host-only configurations.
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USB on-the-go full-speed/high-speed (OTG_FS/OTG_HS) RM0385

Bit 31 SPLITEN: Split enable

The application sets this bit to indicate that this channel is enabled to perform split
transactions.

Bits 30:17  Reserved, must be kept at reset value.

Bit 16 COMPLSPLT: Do complete split
The application sets this bit to request the OTG host to perform a complete split transaction.

Bits 15:14 XACTPOS: Transaction position
This field is used to determine whether to send all, first, middle, or last payloads with each
OUT transaction.
11: All. This is the entire data payload of this transaction (which is less than or equal to 188
bytes)
10: Begin. This is the first data payload of this transaction (which is larger than 188 bytes)
00: Mid. This is the middle payload of this transaction (which is larger than 188 bytes)
01: End. This is the last payload of this transaction (which is larger than 188 bytes)

Bits 13:7 HUBADDR: Hub address
This field holds the device address of the transaction translator’s hub.

Bits 6:0 PRTADDR: Port address
This field is the port number of the recipient transaction translator.

Note: Configuration register applies only to USB OTG HS

37.15.28 OTG Host channel-x interrupt register (OTG_HCINTX)
(x = 0..15[HS] / 11[FS], where x = Channel_number)

Address offset: 0x508 + (Channel_number x 0x20)
Reset value: 0x0000 0000

This register indicates the status of a channel with respect to USB- and AHB-related events.
It is shown in Figure 450. The application must read this register when the host channels
interrupt bit in the Core interrupt register (HCINT bit in OTG_GINTSTS) is set. Before the
application can read this register, it must first read the host all channels interrupt
(OTG_HAINT) register to get the exact channel number for the host channel-x interrupt
register. The application must clear the appropriate bit in this register to clear the
corresponding bits in the OTG_HAINT and OTG_GINTSTS registers.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DTERR ng BBERR | TXERR ACK NAK | STALL CHH | XFRC
rc wl | rc.wl | rccwl | rc_wil rcwl | rc_wl | rc_wi rc_wl | rc_w1i
Note: Configuration register for USB OTG FS
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

3
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RMO0385 USB on-the-go full-speed/high-speed (OTG_FS/OTG_HS)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SUSP
FNSOF EERR ENUMSPD STS

r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r r r r r

Bits 31:24 Reserved, must be kept at reset value.

Bits 23:22 DEVLNSTS: Device line status
Indicates the current logic level USB data lines.
Bit [23]: Logic level of D+
Bit [22]: Logic level of D-

Bits 21:8 FNSOF: Frame number of the received SOF
Bits 7:4 Reserved, must be kept at reset value.

Bit 3 EERR: Erratic error
The core sets this bit to report any erratic errors.
Due to erratic errors, the OTG_FS/OTG_HS controller goes into Suspended state and an
interrupt is generated to the application with Early suspend bit of the OTG_GINTSTS register
(ESUSP bit in OTG_GINTSTS). If the early suspend is asserted due to an erratic error, the
application can only perform a soft disconnect recover.

Bits 2:1 ENUMSPD: Enumerated speed
Indicates the speed at which the OTG_FS/OTG_HS controller has come up after speed
detection through a chirp sequence.
01: Reserved
10: Reserved
11: Full speed (PHY clock is running at 48 MHz)
Others: reserved

Bit 0 SUSPSTS: Suspend status

In device mode, this bit is set as long as a Suspend condition is detected on the USB. The
core enters the Suspended state when there is no activity on the USB data lines for a period
of 3 ms. The core comes out of the suspend:

— When there is an activity on the USB data lines

— When the application writes to the Remote wakeup signaling bit in the OTG_DCTL register
(RWUSIG bit in OTG_DCTL).

37.15.36 OTG device IN endpoint common interrupt mask register
(OTG_DIEPMSK)

Address offset: 0x810
Reset value: 0x0000 0000

This register works with each of the OTG_DIEPINTX registers for all endpoints to generate
an interrupt per IN endpoint. The IN endpoint interrupt for a specific status in the
OTG_DIEPINTX register can be masked by writing to the corresponding bit in this register.
Status bits are masked by default.

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

3
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RMO0385 Ethernet (ETH): media access control (MAC) with DMA controller
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RFAEC
r | r r | r | r | r | r | r | r | r | r | r | r | r | r | r

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RFAEC
r | r | r | r | r | r | r | r | r | r | r | r | r | r | r | r
Bits 31:0 RFAEC: Received frames alignment error counter
Received frames with alignment error counter
MMC received good unicast frames counter register (ETH_MMCRGUFCR)
Address offset: 0x01C4
Reset value: 0x0000 0000
This register contains the number of good unicast frames received.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RGUFC
r | r | r | r | r | r | r | r | r | r | r | r | r | r | r | r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RGUFC
r | r | r | r | r | r | r | r | r | r | r | r | r | r | r | r
Bits 31:0 RGUFC: Received good unicast frames counter
38.8.3 IEEE 1588 time stamp registers
This section describes the registers required to support precision network clock
synchronization functions under the IEEE 1588 standard.
Ethernet PTP time stamp control register (ETH_PTPTSCR)
Address offset: 0x0700
Reset value: 0x0000 2000
This register controls the time stamp generation and update logic.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TSPFF
MAE TSCNT
w w
15 14 13 12 1 10 9 8 7 5 4 3 2 1 0
TSSMR TSSIPV|TSSIPV | TSSPT | TSPTP TSSAR
Ve |TSSEME |5 2EY Y SR | haoE | TSSSR | HE TTSARU| TSITE | TSSTU| TSSTI |TSFCU| TSE
rw w w rw w w w w w w w w w w
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