
Microchip Technology - ATSAM4CMP16CB-AU Datasheet

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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Obsolete

Core Processor ARM® Cortex®-M4/M4F

Core Size 32-Bit Dual-Core

Speed 120MHz

Connectivity EBI/EMI, I²C, IrDA, SPI, UART/USART

Peripherals Brown-out Detect/Reset, DMA, LCD, POR, PWM, WDT

Number of I/O 52

Program Memory Size 1MB (1M x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 128K x 8

Voltage - Supply (Vcc/Vdd) 1.62V ~ 3.6V

Data Converters A/D 6x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 100-LQFP

Supplier Device Package 100-LQFP (14x14)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/atsam4cmp16cb-au

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/atsam4cmp16cb-au-4438655
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


12. ARM Cortex-M4 Processor

12.1 Description

The Cortex-M4 processor is a high performance 32-bit processor designed for the microcontroller market. It offers
significant benefits to developers, including outstanding processing performance combined with fast interrupt
handling, enhanced system debug with extensive breakpoint and trace capabilities, efficient processor core,
system and memories, ultra-low power consumption with integrated sleep modes, and platform security
robustness, with integrated memory protection unit (MPU).

The Cortex-M4 processor is built on a high-performance processor core, with a 3-stage pipeline Harvard
architecture, making it ideal for demanding embedded applications. The processor delivers exceptional power
efficiency through an efficient instruction set and extensively optimized design, providing high-end processing
hardware including IEEE754-compliant single-precision floating-point computation, a range of single-cycle and
SIMD multiplication and multiply-with-accumulate capabilities, saturating arithmetic and dedicated hardware
division.

To facilitate the design of cost-sensitive devices, the Cortex-M4 processor implements tightly-coupled system
components that reduce processor area while significantly improving interrupt handling and system debug
capabilities. The Cortex-M4 processor implements a version of the Thumb® instruction set based on Thumb-2
technology, ensuring high code density and reduced program memory requirements. The Cortex-M4 instruction
set provides the exceptional performance expected of a modern 32-bit architecture, with the high code density of
8-bit and 16-bit microcontrollers.

The Cortex-M4 processor closely integrates a configurable NVIC, to deliver industry-leading interrupt
performance. The NVIC includes a non-maskable interrupt (NMI), and provides up to 256 interrupt priority levels.
The tight integration of the processor core and NVIC provides fast execution of interrupt service routines (ISRs),
dramatically reducing the interrupt latency. This is achieved through the hardware stacking of registers, and the
ability to suspend load-multiple and store-multiple operations. Interrupt handlers do not require wrapping in
assembler code, removing any code overhead from the ISRs. A tail-chain optimization also significantly reduces
the overhead when switching from one ISR to another.

To optimize low-power designs, the NVIC integrates with the sleep modes, that include a deep sleep function that
enables the entire device to be rapidly powered down while still retaining program state.

12.1.1 System Level Interface

The Cortex-M4 processor provides multiple interfaces using AMBA® technology to provide high speed, low latency
memory accesses. It supports unaligned data accesses and implements atomic bit manipulation that enables
faster peripheral controls, system spinlocks and thread-safe Boolean data handling.

The Cortex-M4 processor has a Memory Protection Unit (MPU) that provides fine grain memory control, enabling
applications to utilize multiple privilege levels, separating and protecting code, data and stack on a task-by-task
basis. Such requirements are becoming critical in many embedded applications such as automotive.

12.1.2 Integrated Configurable Debug

The Cortex-M4 processor implements a complete hardware debug solution. This provides high system visibility of
the processor and memory through either a traditional JTAG port or a 2-pin Serial Wire Debug (SWD) port that is
ideal for microcontrollers and other small package devices. 

For system trace the processor integrates an Instrumentation Trace Macrocell (ITM) alongside data watchpoints
and a profiling unit. To enable simple and cost-effective profiling of the system events these generate, a Serial
Wire Viewer (SWV) can export a stream of software-generated messages, data trace, and profiling information
through a single pin.
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12.6.5.2   AND, ORR, EOR, BIC, and ORN

Logical AND, OR, Exclusive OR, Bit Clear, and OR NOT.

Syntax
op{S}{cond} {Rd,} Rn, Operand2

where:

op is one of:

AND logical AND.

ORR logical OR, or bit set.

EOR logical Exclusive OR.

BIC logical AND NOT, or bit clear.

ORN logical OR NOT.

S is an optional suffix. If S is specified, the condition code flags are updated on the result 
of the operation, see “Conditional Execution”.

cond is an optional condition code, see “Conditional Execution”.

Rd is the destination register.

Rn is the register holding the first operand.

Operand2 is a flexible second operand. See “Flexible Second Operand” for details of the
options.

Operation

The AND, EOR, and ORR instructions perform bitwise AND, Exclusive OR, and OR operations on the values in Rn
and Operand2.

The BIC instruction performs an AND operation on the bits in Rn with the complements of the corresponding bits in
the value of Operand2.

The ORN instruction performs an OR operation on the bits in Rn with the complements of the corresponding bits in
the value of Operand2.

Restrictions

Do not use SP and do not use PC.

Condition Flags

If S is specified, these instructions:

 Update the N and Z flags according to the result

 Can update the C flag during the calculation of Operand2, see “Flexible Second Operand”

 Do not affect the V flag.
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12.6.5.5   CMP and CMN

Compare and Compare Negative.

Syntax
CMP{cond} Rn, Operand2
CMN{cond} Rn, Operand2

where:

cond is an optional condition code, see “Conditional Execution”.

Rn is the register holding the first operand.

Operand2 is a flexible second operand. See “Flexible Second Operand” for details of the
options.

Operation

These instructions compare the value in a register with Operand2. They update the condition flags on the result,
but do not write the result to a register.

The CMP instruction subtracts the value of Operand2 from the value in Rn. This is the same as a SUBS
instruction, except that the result is discarded.

The CMN instruction adds the value of Operand2 to the value in Rn. This is the same as an ADDS instruction,
except that the result is discarded.

Restrictions

In these instructions:
 Do not use PC

 Operand2 must not be SP.

Condition Flags

These instructions update the N, Z, C and V flags according to the result.

Examples
CMP R2, R9
CMN R0, #6400
CMPGT SP, R7, LSL #2
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VPUSH Push extension registers

VSQRT Floating-point square root

VSTM Store Multiple extension registers

VSTR Stores an extension register to memory

VSUB Floating-point Subtract

Table 12-27. Floating-point Instructions (Continued)

Mnemonic Description
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12.9.1.5   Application Interrupt and Reset Control Register

Name: SCB_AIRCR

Access: Read/Write

The SCB_AIRCR provides priority grouping control for the exception model, endian status for data accesses, and reset 
control of the system. To write to this register, write 0x5FA to the VECTKEY field, otherwise the processor ignores the 
write.

• VECTKEYSTAT: Register Key (Read)

Reads as 0xFA05.

• VECTKEY: Register Key (Write)

Writes 0x5FA to VECTKEY, otherwise the write is ignored.

• ENDIANNESS: Data Endianness

0: Little-endian.

1: Big-endian.

• PRIGROUP: Interrupt Priority Grouping

This field determines the split of group priority from subpriority. It shows the position of the binary point that splits the PRI_n 
fields in the Interrupt Priority Registers into separate group priority and subpriority fields. The table below shows how the 
PRIGROUP value controls this split.

Note: 1. PRI_n[7:0] field showing the binary point. x denotes a group priority field bit, and y denotes a subpriority field bit.

Determining preemption of an exception uses only the group priority field.

31 30 29 28 27 26 25 24

VECTKEYSTAT/VECTKEY

23 22 21 20 19 18 17 16

VECTKEYSTAT/VECTKEY

15 14 13 12 11 10 9 8

ENDIANNESS – – – – PRIGROUP

7 6 5 4 3 2 1 0

– – – – – SYSRESETREQ VECTCLRACTIVE VECTRESET

PRIGROUP

Interrupt Priority Level Value, PRI_N[7:0] Number of 

Binary Point (1) Group Priority Bits Subpriority Bits Group Priorities Subpriorities

0b000 bxxxxxxx.y [7:1] None 128 2

0b001 bxxxxxx.yy [7:2] [4:0] 64 4

0b010 bxxxxx.yyy [7:3] [4:0] 32 8

0b011 bxxxx.yyyy [7:4] [4:0] 16 16

0b100 bxxx.yyyyy [7:5] [4:0] 8 32

0b101 bxx.yyyyyy [7:6] [5:0] 4 64

0b110 bx.yyyyyyy [7] [6:0] 2 128

0b111 b.yyyyyyy None [7:0] 1 256
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12.9.1.8   System Handler Priority Registers

The SCB_SHPR1–SCB_SHPR3 registers set the priority level, 0 to 15 of the exception handlers that have configurable pri-
ority. They are byte-accessible.

The system fault handlers and the priority field and register for each handler are:

Each PRI_N field is 8 bits wide, but the processor implements only bits [7:4] of each field, and bits [3:0] read as zero and 
ignore writes.

Table 12-34. System Fault Handler Priority Fields

Handler Field Register Description

Memory management fault (MemManage) PRI_4

System Handler Priority Register 1Bus fault (BusFault) PRI_5

Usage fault (UsageFault) PRI_6

SVCall PRI_11 System Handler Priority Register 2

PendSV PRI_14
System Handler Priority Register 3

SysTick PRI_15
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Depending on the combination of fields enabled, a large number of possibilities are available to the user ranging
from minutes to 365/366 days.

Hour, minute and second matching alarm (SECEN, MINEN, HOUREN) can be enabled independently of SEC,
MIN, HOUR fields.

Note: To change one of the SEC, MIN, HOUR, DATE, MONTH fields, it is recommended to disable the field before changing 
the value and then re-enable it after the change has been made. This requires up to three accesses to the 
RTC_TIMALR or RTC_CALALR. The first access clears the enable corresponding to the field to change (SECEN, 
MINEN, HOUREN, DATEEN, MTHEN). If the field is already cleared, this access is not required. The second access 
performs the change of the value (SEC, MIN, HOUR, DATE, MONTH). The third access is required to re-enable the 
field by writing 1 in SECEN, MINEN, HOUREn, DATEEN, MTHEN fields.

17.5.4 Error Checking when Programming

Verification on user interface data is performed when accessing the century, year, month, date, day, hours,
minutes, seconds and alarms. A check is performed on illegal BCD entries such as illegal date of the month with
regard to the year and century configured.

If one of the time fields is not correct, the data is not loaded into the register/counter and a flag is set in the validity
register. The user can not reset this flag. It is reset as soon as an acceptable value is programmed. This avoids
any further side effects in the hardware. The same procedure is followed for the alarm.

The following checks are performed:

1. Century (check if it is in range 19–20 or 13–14 in Persian mode)

2. Year (BCD entry check)

3. Date (check range 01–31)

4. Month (check if it is in BCD range 01–12, check validity regarding “date”)

5. Day (check range 1–7)

6. Hour (BCD checks: in 24-hour mode, check range 00–23 and check that AM/PM flag is not set if RTC is set 
in 24-hour mode; in 12-hour mode check range 01–12)

7. Minute (check BCD and range 00–59)

8. Second (check BCD and range 00–59)

Note: If the 12-hour mode is selected by means of the RTC Mode Register (RTC_MR), a 12-hour value can be programmed 
and the returned value on RTC_TIMR will be the corresponding 24-hour value. The entry control checks the value of 
the AM/PM indicator (bit 22 of RTC_TIMR) to determine the range to be checked.

17.5.5 RTC Internal Free Running Counter Error Checking 

To improve the reliability and security of the RTC, a permanent check is performed on the internal free running
counters to report non-BCD or invalid date/time values.

An error is reported by TDERR bit in the status register (RTC_SR) if an incorrect value has been detected. The
flag can be cleared by setting the TDERRCLR bit in the Status Clear Command Register (RTC_SCCR). 

Anyway the TDERR error flag will be set again if the source of the error has not been cleared before clearing the
TDERR flag. The clearing of the source of such error can be done by reprogramming a correct value on
RTC_CALR and/or RTC_TIMR. 

The RTC internal free running counters may automatically clear the source of TDERR due to their roll-over (i.e.,
every 10 seconds for SECONDS[3:0] field in RTC_TIMR). In this case the TDERR is held high until a clear
command is asserted by TDERRCLR bit in RTC_SCCR.
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Figure 20-7. Low-power Debouncer (Push-to-Make Switch, Pullup Resistors)

Figure 20-8. Low-power Debouncer (Push-to-Break Switch, Pulldown Resistors)

The duration of the debouncing period is configurable. The period is identical for all debouncers (i.e., the duration
cannot be adjusted separately for each debouncer). The number of successive identical samples to wake up the
system can be configured from 2 up to 8 in the LPDBC field of SUPC_WUMR. The period of time between two
samples can be configured in the TPERIOD field in the RTC_MR. Power parameters can be adjusted by modifying
the period of time in the THIGH field in RTC_MR.

The wakeup polarity of the inputs can be independently configured by writing WKUPT0 /WKUPT10 bits in
SUPC_WUIR.

In order to determine which wakeup/tamper pin triggers the system wakeup, a status flag LPDBCSx is associated
to each low-power debouncer. These flags can be read in the SUPC_SR.

A debounce event (tamper detection) can perform an immediate clear (0 delay) on the first half of the general-
purpose backup registers (GPBR). The LPDBCCLR bit must be set in SUPC_WUMR. The clear capability for
TMP1 can be individually disabled by setting the corresponding bit DISTMPCLR1. 

MCU

WKUP0/TMP0

WKUPx/TMPx

RTCOUT0

Pullup
Resistor

Pullup
Resistor

GND

GND

GND

MCU

WKUP0/TMP0
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27. Static Memory Controller (SMC)

27.1 Description

The External Bus Interface (EBI) is designed to ensure the successful data transfer between several external
devices and the ARM-based microcontroller. The Static Memory Controller (SMC) is part of the EBI.

This SMC can handle several types of external memory and peripheral devices, such as SRAM, PSRAM, PROM,
EPROM, EEPROM, LCD Module, NOR Flash and NAND Flash.

The SMC generates the signals that control the access to the external memory devices or peripheral devices. It
has 4 Chip Selects, a 24-bit address bus, and a configurable 8 or 16-bit data bus. Separate read and write control
signals allow for direct memory and peripheral interfacing. Read and write signal waveforms are fully adjustable. 

The SMC can manage wait requests from external devices to extend the current access. The SMC is provided with
an automatic Slow clock mode. In Slow clock mode, it switches from user-programmed waveforms to slow-rate
specific waveforms on read and write signals. The SMC supports asynchronous burst read in Page mode access
for page sizes up to 32 bytes.

The External Data Bus can be scrambled/unscrambled by means of user keys.

27.2 Embedded Characteristics
 Four Chip Selects Available

 16-Mbyte Address Space per Chip Select

 8-bit or 16-bit Data Bus

 Zero Wait State Scrambling/Unscrambling Function with User Key

 Word, Halfword, Byte Transfers

 Byte Write or Byte Select Lines

 Programmable Setup, Pulse And Hold Time for Read Signals per Chip Select

 Programmable Setup, Pulse And Hold Time for Write Signals per Chip Select

 Programmable Data Float Time per Chip Select

 External Wait Request

 Automatic Switch to Slow Clock Mode 

 Asynchronous Read in Page Mode Supported: Page Size Ranges from 4 to 32 Bytes

 Register Write Protection
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NRD_HOLD = 4; READ_MODE = 1 (NRD controlled)

NWE_SETUP = 3; WRITE_MODE = 1 (NWE controlled)

TDF_CYCLES = 6; TDF_MODE = 1 (optimization enabled).

Figure 27-21. TDF Optimization: No TDF wait states are inserted if the TDF period is over when the next access begins

27.12.3 TDF Optimization Disabled (TDF_MODE = 0)

When optimization is disabled, tdf wait states are inserted at the end of the read transfer, so that the data float
period is ended when the second access begins. If the hold period of the read1 controlling signal overlaps the data
float period, no additional tdf wait states will be inserted.

Figure 27-22, Figure 27-23 and Figure 27-24 illustrate the cases:

 read access followed by a read access on another chip select,

 read access followed by a write access on another chip select,

 read access followed by a write access on the same chip select,

with no TDF optimization. 

NCS0

MCK

NRD

NWE

D[7:0]

Read to Write 
Wait State

TDF_CYCLES = 6

read access on NCS0 (NRD controlled) 

NRD_HOLD= 4

NWE_SETUP= 3

write access on NCS0 (NWE controlled)
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28.5.4 Transmit Counter Register

Name: PERIPH_TCR

Access: Read/Write

• TXCTR: Transmit Counter Register

TXCTR must be set to transmit buffer size.

When a half-duplex peripheral is connected to the PDC, RXCTR = TXCTR.

0: Stops peripheral data transfer to the transmitter.

1–65535: Starts peripheral data transfer if the corresponding channel is active.

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

– – – – – – – –

15 14 13 12 11 10 9 8
TXCTR

7 6 5 4 3 2 1 0

TXCTR
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30.18.11PMC Master Clock Register

Name: PMC_MCKR

Address: 0x400E0430

Access: Read/Write 

This register can only be written if the WPEN bit is cleared in the PMC Write Protection Mode Register.

• CSS: Master Clock Source Selection

• PRES: Processor Clock Prescaler

• PLLADIV2: PLLA Divisor by 2

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

CPPRES – CPCSS

15 14 13 12 11 10 9 8

– – PLLBDIV2 PLLADIV2 – – – –

7 6 5 4 3 2 1 0

– PRES – – CSS

Value Name Description

0 SLOW_CLK Slow Clock is selected

1 MAIN_CLK Main Clock is selected

2 PLLA_CLK PLLA Clock is selected

3 PLLB_CLK PLLBClock is selected

Value Name Description

0 CLK_1 Selected clock

1 CLK_2 Selected clock divided by 2

2 CLK_4 Selected clock divided by 4

3 CLK_8 Selected clock divided by 8

4 CLK_16 Selected clock divided by 16

5 CLK_32 Selected clock divided by 32

6 CLK_64 Selected clock divided by 64

7 CLK_3 Selected clock divided by 3

PLLADIV2 PLLA Clock Division

0 PLLA clock frequency is divided by 1.

1 PLLA clock frequency is divided by 2.
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31.3 Chip Identifier (CHIPID) User Interface  

Table 31-2. Register Mapping

Offset Register Name Access Reset

0x0 Chip ID Register CHIPID_CIDR Read-only –

0x4 Chip ID Extension Register CHIPID_EXID Read-only –
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• CTSIC: Clear to Send Input Change Interrupt Disable

• MANE: Manchester Error Interrupt Disable
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The following triggers are common to both modes:

 Software Trigger: Each channel has a software trigger, available by setting SWTRG in TC_CCR.

 SYNC: Each channel has a synchronization signal SYNC. When asserted, this signal has the same effect as 
a software trigger. The SYNC signals of all channels are asserted simultaneously by writing TC_BCR (Block 
Control) with SYNC set.

 Compare RC Trigger: RC is implemented in each channel and can provide a trigger when the counter value 
matches the RC value if CPCTRG is set in the TC_CMR.

The channel can also be configured to have an external trigger. In Capture mode, the external trigger signal can be
selected between TIOA and TIOB. In Waveform mode, an external event can be programmed on one of the
following signals: TIOB, XC0, XC1 or XC2. This external event can then be programmed to perform a trigger by
setting bit ENETRG in the TC_CMR.

If an external trigger is used, the duration of the pulses must be longer than the peripheral clock period in order to
be detected.

37.6.7 Capture Mode

Capture mode is entered by clearing the WAVE bit in the TC_CMR. 

Capture mode allows the TC channel to perform measurements such as pulse timing, frequency, period, duty
cycle and phase on TIOA and TIOB signals which are considered as inputs. 

Figure 37-5 shows the configuration of the TC channel when programmed in Capture mode.

37.6.8 Capture Registers A and B 

Registers A and B (RA and RB) are used as capture registers. They can be loaded with the counter value when a
programmable event occurs on the signal TIOA. 

The LDRA field in the TC_CMR defines the TIOA selected edge for the loading of register A, and the LDRB field
defines the TIOA selected edge for the loading of Register B.

RA is loaded only if it has not been loaded since the last trigger or if RB has been loaded since the last loading of
RA.

RB is loaded only if RA has been loaded since the last trigger or the last loading of RB.

Loading RA or RB before the read of the last value loaded sets the Overrun Error Flag (LOVRS bit) in the TC_SR.
In this case, the old value is overwritten.

37.6.9 Trigger Conditions

In addition to the SYNC signal, the software trigger and the RC compare trigger, an external trigger can be defined.

The ABETRG bit in the TC_CMR selects TIOA or TIOB input signal as an external trigger . The External Trigger
Edge Selection parameter (ETRGEDG field in TC_CMR) defines the edge (rising, falling, or both) detected to
generate an external trigger. If ETRGEDG = 0 (none), the external trigger is disabled.
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• LDBDIS: Counter Clock Disable with RB Loading 

0: Counter clock is not disabled when RB loading occurs.

1: Counter clock is disabled when RB loading occurs.

• ETRGEDG: External Trigger Edge Selection

• ABETRG: TIOA or TIOB External Trigger Selection

0: TIOB is used as an external trigger.

1: TIOA is used as an external trigger.

• CPCTRG: RC Compare Trigger Enable

0: RC Compare has no effect on the counter and its clock.

1: RC Compare resets the counter and starts the counter clock.

• WAVE: Waveform Mode

0: Capture mode is enabled.

1: Capture mode is disabled (Waveform mode is enabled).

• LDRA: RA Loading Edge Selection

• LDRB: RB Loading Edge Selection

Value Name Description

0 NONE The clock is not gated by an external signal.

1 RISING Rising edge

2 FALLING Falling edge

3 EDGE Each edge

Value Name Description

0 NONE None

1 RISING Rising edge of TIOA

2 FALLING Falling edge of TIOA

3 EDGE Each edge of TIOA

Value Name Description

0 NONE None

1 RISING Rising edge of TIOA

2 FALLING Falling edge of TIOA

3 EDGE Each edge of TIOA
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39.8.4 SLCDC Display Register

Name: SLCDC_DR

Address: 0x4003C00C

Access: Read/Write 

• DISPMODE: Display Mode Register

(Processed at beginning of next frame)

• LCDBLKFREQ: LCD Blinking Frequency Selection 

(Processed at beginning of next frame)

Blinking frequency = Frame Frequency/LCDBLKFREQ[7:0].

Note: 0 written in LCDBLKFREQ stops blinking.

31 30 29 28 27 26 25 24

– – – – – – – –
23 22 21 20 19 18 17 16

– – – – – – – –
15 14 13 12 11 10 9 8

LCDBLKFREQ

7 6 5 4 3 2 1 0

– – – – – DISPMODE

Value Name Description

0x0 NORMAL Normal Mode—Latched data are displayed.

0x1 FORCE_OFF Force Off Mode—All pixels are invisible. (The SLCDC memory is unchanged.)

0x2 FORCE_ON Force On Mode—All pixels are visible. (The SLCDC memory is unchanged.)

0x3 BLINKING
Blinking Mode—All pixels are alternately turned off to the predefined state in SLCDC memory 
at LCDBLKFREQ frequency. (The SLCDC memory is unchanged.)

0x4 INVERTED
Inverted Mode—All pixels are set in the inverted state as defined in SLCDC memory. (The 
SLCDC memory is unchanged.)

0x5 INVERTED_BLINK
Inverted Blinking Mode—All pixels are alternately turned off to the predefined opposite state 
in SLCDC memory at LCDBLKFREQ frequency. (The SLCDC memory is unchanged.)

0x6 USER_BUFFER_LOAD
User Buffer Only Load Mode—Blocks the automatic transfer from User Buffer to Display 
Buffer.

0x7 BUFFERS_SWAP
Buffer Swap Mode—All pixels are alternatively assigned to the state defined in the User 
Buffer, then to the state defined in the Display Buffer at LCDBLKFREQ frequency. 
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Figure 40-7. Optimized Temperature Conversion Combined With Classical Conversions

If TEMPON=1, TRGEN is disabled and none of the channels are enabled in ADC_CHSR (ADC_CHSR=0), then
only channel 7 is converted at a rate of one conversion per second (see Figure 40-8, "Temperature Conversion
Only").

This mode of operation, when combined with the Sleep mode operation of the ADC Controller, provides a low-
power mode for temperature measurement. This assumes there is no other ADC conversion to schedule at a high
sampling rate, or no other channel to convert.

Base Address (BA)

BA + 0x02

ADC_CDR[0]0

BA + 0x04

ADC_CDR[0]0

Assuming ADC_CHSR[0] = 1

trig.event1
DMA Buffer Structure
trig.event2

DMA Transfer

trig.event3

ADC_SEL C T C C TC C

 ADC_CHSR[TEMP]= 0 and ADC_MR.TRGEN=1
TEMPON=1 

ADC_CDR[0]0

Internal RTC 
Trigger event

ADC_CDR[TEMP] T1 T2T0

ADC_CDR[0] & 
ADC_LCDR C0 C1 C2 C3 C4 C5

1 s

Internal/External 
Trigger event
(TRGSEL defined)

Notes:  ADC_SEL: Command to the ADC cell 
            C: Classic ADC Conversion Sequence
            T: Temperature Sensor Channel 
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40.7.8 ADC Interrupt Enable Register

Name: ADC_IER

Address: 0x40038024

Access: Write-only  

The following configuration values are valid for all listed bit names of this register:

0: No effect.

1: Enables the corresponding interrupt.

• EOCx: End of Conversion Interrupt Enable x

• TEMPCHG: Temperature Change Interrupt Enable

• DRDY: Data Ready Interrupt Enable

• GOVRE: General Overrun Error Interrupt Enable

• COMPE: Comparison Event Interrupt Enable

• ENDRX: End of Receive Buffer Interrupt Enable

• RXBUFF: Receive Buffer Full Interrupt Enable

31 30 29 28 27 26 25 24

– – – RXBUFF ENDRX COMPE GOVRE DRDY

23 22 21 20 19 18 17 16

– – – – TEMPCHG – – -

15 14 13 12 11 10 9 8

- - - - - - - -

7 6 5 4 3 2 1 0

EOC7 EOC6 – – EOC3 EOC2 EOC1 EOC0
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45.6.2 TRNG Interrupt Enable Register

Name: TRNG_IER

Address: 0x40048010

Access: Write-only 

• DATRDY: Data Ready Interrupt Enable

0: No effect.

1: Enables the corresponding interrupt.

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

– – – – – – – DATRDY
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