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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
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Table 3-1. 100-pin GPIO Controller Function Multiplexing (Sheet 4 of 4)
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Table 3-2. 64-pin GPIO Controller Function Multiplexing (Sheet 1 of 3)
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4. Cortex-M4 processor and core peripherals 

4.1 Cortex-M4
The Cortex-M4 processor is a high performance 32-bit processor designed for the microcon-
troller 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
• 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 opti-
mized design, providing high-end processing hardware including a range of single-cycle and
SIMD multiplication and multiply-with-accumulate capabilities, saturating arithmetic and dedi-
cated 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 perfor-
mance 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 Nested Vectored Interrupt Controller
(NVIC), to deliver industry-leading interrupt performance. The NVIC includes a non-maskable
interrupt (NMI), and provides up to 80 interrupt priority levels. The tight integration of the proces-
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5.2 Embedded Memories
• Internal high-speed flash

– 512Kbytes (ATSAM4Lx8)
– 256Kbytes (ATSAM4Lx4)
– 128Kbytes (ATSAM4Lx2)

• Pipelined flash architecture, allowing burst reads from sequential flash locations, hiding 
penalty of 1 wait state access

• Pipelined flash architecture typically reduces the cycle penalty of 1 wait state operation 
compared to 0 wait state operation

• 100 000 write cycles, 15-year data retention capability
• Sector lock capabilities, bootloader protection, security bit
• 32 fuses, erased during chip erase
• User page for data to be preserved during chip erase

• Internal high-speed SRAM, single-cycle access at full speed
– 64Kbytes (ATSAM4Lx8)
– 32Kbytes (ATSAM4Lx4, ATSAM4Lx2)

5.3 Physical Memory Map
The system bus is implemented as a bus matrix. All system bus addresses are fixed, and they
are never remapped in any way, not even during boot. The 32-bit physical address space is
mapped as follows:

Table 5-1. ATSAM4L8/L4/L2 Physical Memory Map

Memory
Start Address Size Size

ATSAM4Lx4 ATSAM4Lx2

Embedded Flash 0x00000000 256Kbytes 128Kbytes

Embedded SRAM 0x20000000 32Kbytes 32Kbytes

Cache SRAM 0x21000000 4Kbytes 4Kbytes

Peripheral Bridge A 0x40000000 64Kbytes 64Kbytes

Peripheral Bridge B 0x400A0000 64Kbytes 64Kbytes

AESA 0x400B0000 256 bytes 256 bytes

Peripheral Bridge C 0x400E0000 64Kbytes 64Kbytes

Peripheral Bridge D 0x400F0000 64Kbytes 64Kbytes

Memory
Start Address Size

ATSAM4Lx8

Embedded Flash 0x00000000 512Kbytes

Embedded SRAM 0x20000000 64Kbytes

Cache SRAM 0x21000000 4Kbytes

Peripheral Bridge A 0x40000000 64Kbytes

Peripheral Bridge B 0x400A0000 64Kbytes
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At power-up or after a reset, the ATSAM4L8/L4/L2 is in the RUN0 mode. Only the necessary
clocks are enabled allowing software execution. The Power Manager (PM) can be used to adjust
the clock frequencies and to enable and disable the peripheral clocks.

When the CPU is entering a Power Save Mode, the CPU stops executing code. The user can
choose between four Power Save Modes to optimize power consumption:

• SLEEP mode: the Cortex-M4 core is stopped, optionally some clocks are stopped, 
peripherals are kept running if enabled by the user.

• WAIT mode: all clock sources are stopped, the core and all the peripherals are stopped 
except the modules running with the 32kHz clock if enabled. This is the lowest power 
configuration where SleepWalking is supported.

• RETENTION mode: similar to the WAIT mode in terms of clock activity. This is the lowest 
power configuration where the logic is retained.

• BACKUP mode: the Core domain is powered off, the Backup domain is kept powered.
A wake up source exits the system to the RUN mode from which the Power Save Mode was
entered.

A reset source always exits the system from the Power Save Mode to the RUN0 mode.

The configuration of the I/O lines are maintained in all Power Save Modes. Refer to Section 9.
”Backup Power Manager (BPM)” on page 677.

7.1.1 SLEEP mode
The SLEEP mode allows power optimization with the fastest wake up time.

The CPU is stopped. To further reduce power consumption, the user can switch off modules-
clocks and synchronous clock sources through the BPM.PMCON.SLEEP field (See Table 7-1).
The required modules will be halted regardless of the bit settings of the mask registers in the
Power Manager (PM.AHBMASK, PM.APBxMASK).

Notes: 1. from modules with clock running.
2. OSC32K and RC32K will only remain operational if pre-enabled.

7.1.1.1 Entering SLEEP mode

The SLEEP mode is entered by executing the WFI instruction. 
Additionally, if the SLEEPONEXIT bit in the Cortex-M4 System Control Register (SCR) is set,
the SLEEP mode will also be entered when the Cortex-M4 exits the lowest priority ISR. This

Table 7-1. SLEEP mode Configuration

BPM.PSAVE.SLEEP
CPU 
clock

AHB 
clocks

APB clocks
GCLK

Clock sources: 
OSC, RCFAST, 
RC80M, PLL, 
DFLL RCSYS

OSC32K
RC32K(2) Wake up Sources

0 Stop Run Run Run Run Run Any interrupt

1 Stop Stop Run Run Run Run Any interrupt(1)

2 Stop Stop Stop Run Run Run Any interrupt(1)

3 Stop Stop Stop Stop Run Run Any interrupt(1)
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– Fix the ATB ID to 1
• Write 0x1 into the Trace Enable Register:

– Enable the Stimulus port 0
• Write 0x1 into the Trace Privilege Register:

– Stimulus port 0 only accessed in privileged mode (Clearing a bit in this register will 
result in the corresponding stimulus port being accessible in user mode.)

• Write into the Stimulus port 0 register: TPIU (Trace Port Interface Unit)
The TPIU acts as a bridge between the on-chip trace data and the Instruction Trace Macro-
cell (ITM).

The TPIU formats and transmits trace data off-chip at frequencies asynchronous to the core.

Asynchronous Mode:

The TPIU is configured in asynchronous mode, trace data are output using the single TRAC-
ESWO pin. The TRACESWO signal is multiplexed with the TDO signal of the JTAG Debug Port.
As a consequence, asynchronous trace mode is only available when the Serial Wire Debug
mode is selected since TDO signal is used in JTAG debug mode.

Two encoding formats are available for the single pin output:

•  Manchester encoded stream. This is the reset value.
•  NRZ_based UART byte structure

5.4.3. How to Configure the TPIU

This example only concerns the asynchronous trace mode.

• Set the TRCENA bit to 1 into the Debug Exception and Monitor Register (0xE000EDFC) to 
enable the use of trace and debug blocks.

• Write 0x2 into the Selected Pin Protocol Register
– Select the Serial Wire Output – NRZ

• Write 0x100 into the Formatter and Flush Control Register
• Set the suitable clock prescaler value into the Async Clock Prescaler Register to scale the 

baud rate of the asynchronous output (this can be done automatically by the debugging tool).
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8.7.5 Product Dependencies

8.7.5.1 I/O Lines
The TCK pin is dedicated to the EDP. The other debug port pins default after reset to their GPIO
functionality and are automatically reassigned to the JTAG functionalities on detection of a
debugger. In serial wire mode, TDI and TDO can be used as GPIO functions. Note that in serial
wire mode TDO can be used as a single pin trace output.

8.7.5.2 Power Management
When a debugger is present, the connection is kept alive allowing debug operations. As a side
effect, the power is never turned off. The hot plugging functionality is always available except
when the system is in BACKUP Power Save Mode. 

8.7.5.3 Clocks
The SWJ-DP uses the external TCK pin as its clock source. This clock must be provided by the
external JTAG master device.

Some of the JTAG Instructions are used to access an Access Port (SMAP or AHB-AP). These
instructions require the CPU clock to be running. 

If the CPU clock is not present because the CPU is in a Power Save Mode where this clock is
not provided, the Power Manager(PM) will automatically restore the CPU clock on detection of a
debug access. 

The RCSYS clock is used as CPU clock when the external reset is applied to ensure correct
Access Port operations. 

8.7.6 Module Initialization
This module is enabled as soon as a TCK falling edge is detected when RESET_N is not
asserted (refer to Section 8.7.7 below). Moreover, the module is synchronously reseted as long
as the TAP machine is in the TEST_LOGIC_RESET (TLR) state. It is advised asserting TMS at
least 5 TCK clock periods after the debugger has been detected to ensure the module is in the
TLR state prior to any operation. This module also has the ability to maintain the Cortex-M4
under reset (refer to the Section 8.7.8 ”SMAP Core Reset Request Source” on page 70).

8.7.7 Debugger Hot Plugging
The TCK pin is dedicated to the EDP. After reset has been released, the EDP detects that a
debugger has been attached when a TCK falling edge arises. 

Figure 8-4. Debugger Hot Plugging Detection Timings Diagram
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RESET_N

Hot Plugging



106
42023HS–SAM–11/2016

ATSAM4L8/L4/L2

– All other peripheral clocks stopped
• I/Os are inactive with internal pull-up
• CPU is running on flash with 1 wait state
• Low power cache enabled
• BOD18 and BOD33 disabled

Table 9-8. ATSAM4L4/2 Current consumption and Wakeup time for power scaling mode 1

Mode Conditions TA

Typical 
Wakeup Time Typ Max (1) Unit

RUN

CPU running a Fibonacci algorithm
Linear mode

25°C
N/A

205 224

µA/MHz

85°C 212 231

CPU running a CoreMark algorithm
Linear mode

25°C N/A 213 244

85°C 230 270

CPU running a Fibonacci algorithm
Switching mode

25°C N/A 95 112

85°C 100 119

CPU running a CoreMark algorithm
Switching mode

25°C N/A 100 128

85°C 107 138

SLEEP0 Switching mode
25°C 9 * Main clock 

cycles
527 627

µA

85°C 579 739

SLEEP1 Switching mode
25°C 9 * Main clock 

cycles + 500ns
369 445

85°C 404 564

SLEEP2 Switching mode
25°C 9 * Main clock 

cycles + 500ns
305 381

85°C 334 442

SLEEP3 Linear mode

25°C

46 55

WAIT

OSC32K and AST running
Fast wake-up enable

1.5µs

4.7 7.5

OSC32K and AST stopped
Fast wake-up enable

3.5 6.3

RETENTION

OSC32K running
AST running at 1kHz 1.5µs

2.6 4.8

AST and OSC32K stopped 1.5 4

BACKUP

OSC32K running
AST running at 1kHz

1.5 3.1

AST and OSC32K stopped 0.9 1.7

1. These values are based on characterization. These values are not covered by test limits in production.
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Table 9-9. ATSAM4L8 Current consumption and Wakeup time for power scaling mode 1

Mode Conditions TA

Typical 
Wakeup Time Typ Max (1) Unit

RUN

CPU running a Fibonacci algorithm
Linear mode

25°C
N/A

222 240

µA/MHz

85°C 233 276

CPU running a CoreMark algorithm
Linear mode

25°C N/A 233 276

85°C 230 270

CPU running a Fibonacci algorithm
Switching mode

25°C N/A 100 112

85°C 100 119

CPU running a CoreMark algorithm
Switching mode

25°C N/A 104 128

85°C 107 138

SLEEP0 Switching mode
25°C 9 * Main clock 

cycles
527 627

µA

85°C 579 739

SLEEP1 Switching mode
25°C 9 * Main clock 

cycles + 500ns
369 445

85°C 404 564

SLEEP2 Switching mode
25°C 9 * Main clock 

cycles + 500ns
305 381

85°C 334 442

SLEEP3 Linear mode

25°C

46 55

WAIT

OSC32K and AST running
Fast wake-up enable

1.5µs

5.5

OSC32K and AST stopped
Fast wake-up enable

4.3

RETENTION

OSC32K running
AST running at 1kHz 1.5µs

3.4

AST and OSC32K stopped 2.3

BACKUP

OSC32K running
AST running at 1kHz

1.5 3.1

AST and OSC32K stopped 0.9 1.7

1. These values are based on characterization. These values are not covered by test limits in production.

Table 9-10. Typical Power Consumption running CoreMark on CPU clock sources (1)

Clock Source Conditions Regulator
Frequency 

(MHz) Typ Unit
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ICS Current Source(3)

DRIVEH=0 0.5

mA
DRIVEH=1 1

DRIVEH=2 1.5

DRIVEH=3 3

fMAX Max frequency(2)
HsMode with Current source; 
DRIVEx=3, SLEW=0
Cbus = 400pF, VVDD = 1.68V

3.5 6.4 MHz

tRISE Rise time(2)
HsMode Mode, DRIVEx=3, SLEW=0
Cbus = 400pF, Rp = 440Ohm, 
VVDD = 1.68V

28 38 ns

tFALL Fall time(2)

Standard Mode, DRIVEx=3, SLEW=0
Cbus = 400pF, Rp = 440Ohm, 
VVDD = 1.68V

50 95

ns
HsMode Mode, DRIVEx=3, SLEW=0
Cbus = 400pF, Rp = 440Ohm, 
VVDD = 1.68V

50 95

1. VVDD corresponds to either VVDDIN or VVDDIO, depending on the supply for the pin. Refer to Section 3-5 on page 13 for details
2. These values are based on simulation. These values are not covered by test limits in production or characterization
3. These values are based on characterization. These values are not covered by test limits in production

Table 9-16. TWI Pin Characteristics in TWI configuration (1)

Symbol Parameter Conditions Min Typ Max Units

Table 9-17. TWI Pin Characteristics in GPIO configuration (1)

Symbol Parameter Conditions Min Typ Max Units

RPULLUP Pull-up resistance (2) 40 kΩ

RPULLDOWN Pull-up resistance(2) 40 kΩ

VIL Input low-level voltage -0.3 0.2 * VVDD V

VIH Input high-level voltage 0.8 * VVDD VVDD + 0.3 V

VOL Output low-level voltage 0.4 V

VOH Output high-level voltage VVDD - 0.4

IOL Output low-level current (3)

ODCR0=0
1.68V<VVDD<2.7V 1.8

mA
2.7V<VVDD<3.6V 3.5

ODCR0=1
1.68V<VVDD<2.7V 3.6

2.7V<VVDD<3.6V 6.8

IOH Output high-level current(3)

ODCR0=0
1.68V<VVDD<2.7V 1.8

mA
2.7V<VVDD<3.6V 3.5

ODCR0=1
1.68V<VVDD<2.7V 3.6

2.7V<VVDD<3.6V 6.8
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Table 9-20. High Drive TWI Pin Characteristics in GPIO configuration (1)

Symbol Parameter Conditions Min Typ Max Units

RPULLUP Pull-up resistance (2) 40 kΩ

RPULLDOWN Pull-up resistance(2) 40 kΩ

VIL Input low-level voltage -0.3 0.2 * VVDD

V
VIH Input high-level voltage 0.8 * VVDD VVDD + 0.3

VOL Output low-level voltage 0.4

VOH Output high-level voltage VVDD - 0.4

IOL Output low-level current (3)

ODCR0=0
1.68V<VVDD<2.7V 3.4

mA
2.7V<VVDD<3.6V 6

ODCR0=1
1.68V<VVDD<2.7V 5.2

mA
2.7V<VVDD<3.6V 8

IOH Output high-level current(3)

ODCR0=0
1.68V<VVDD<2.7V 3.4

mA
2.7V<VVDD<3.6V 6

ODCR0=1
1.68V<VVDD<2.7V 5.2

mA
2.7V<VVDD<3.6V 8

tRISE Rise time(2)

OSRR0=0 ODCR0=0
1.68V<VVDD<2.7V, 
Cload = 25pF

18
ns

OSRR0=1 110

OSRR0=0 ODCR0=0
2.7V<VVDD<3.6V,
Cload = 25pF

10
ns

OSRR0=1 50

tFALL Fall time(2)

OSRR0=0 ODCR0=0
1.68V<VVDD<2.7V, 
Cload = 25pF

19
ns

OSRR0=1 140

OSRR0=0 ODCR0=0
2.7V<VVDD<3.6V,
Cload = 25pF

12
ns

OSRR0=1 63

1. VVDD corresponds to either VVDDIN or VVDDIO, depending on the supply for the pin. Refer to Section 3-5 on page 13 for details
2. These values are based on simulation. These values are not covered by test limits in production or characterization
3. These values are based on characterization. These values are not covered by test limits in production

Table 9-21. Common High Drive TWI Pin Characteristics

Symbol Parameter Conditions Min Typ Max Units

ILEAK Input leakage current (1) Pull-up resistors disabled 0.01 2 µA

CIN Input capacitance(1) 10 pF

1. These values are based on simulation. These values are not covered by test limits in production or characterization
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9.7.9 80MHz RC Oscillator (RC80M) Characteristics

9.8 Flash Characteristics
Table 9-33 gives the device maximum operating frequency depending on the number of flash
wait states and the flash read mode. The FWS bit in the FLASHCALW FCR register controls the
number of wait states used when accessing the flash memory.

Table 9-32. Internal 80MHz RC Oscillator Characteristics

Symbol Parameter Conditions Min Typ Max Unit

fOUT Output frequency (1)

1. These values are based on characterization. These values are not covered by test limits in production.

After calibration
Note that RC80M is not available in PS1

60 80 100 MHz

IRC80M Current consumption (2)

2. These values are based on simulation. These values are not covered by test limits in production or characterization.

330 µA

tSTARTUP Startup time(1) 0.57 1.72 3.2 µs

Duty Duty cycle(2) 45 50 55 %

Table 9-33. Maximum Operating Frequency (1)

PowerScaling Mode Flash Read Mode
Flash Wait 

States
Maximum Operating 

Frequency Unit

0

Low power (HSDIS) +
Flash internal reference:

BPM.PMCON.FASTWKUP=1
1 12

MHz

Low power(HSDIS)
0 18

1 36

1

Low power (HSDIS) +
Flash internal reference:

BPM.PMCON.FASTWKUP=1
1 12

Low power (HSDIS)
0 8

1 12

2 High speed (HSEN)
0 24

1 48

1. These values are based on simulation. These values are not covered by test limits in production or characterization.

Table 9-34. Flash Characteristics (1)

Symbol Parameter Conditions Min Typ Max Unit

tFPP Page programming time

fCLK_AHB = 48MHz

4.38

ms

tFPE Page erase time 4.38

tFFP Fuse programming time 0.63

tFEA Full chip erase time (EA) 5.66

tFCE JTAG chip erase time (CHIP_ERASE) fCLK_AHB = 115kHz 304
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Maximum SPI Frequency, Master Output 

The maximum SPI master output frequency is given by the following formula:

Where  is the MOSI delay, USPI2 or USPI5 depending on CPOL and NCPHA.  is
the maximum frequency of the SPI pins. refer to the I/O Pin Characteristics section for the maxi-
mum frequency of the pins.  is the maximum frequency of the CLK_SPI. Refer to the SPI
chapter for a description of this clock.

Maximum SPI Frequency, Master Input

The maximum SPI master input frequency is given by the following formula:

Where  is the MISO setup and hold time, USPI0 + USPI1 or USPI3 + USPI4 depending on
CPOL and NCPHA.  is the SPI slave response time. refer to the SPI slave datasheet for

.  is the maximum frequency of the CLK_SPI. Refer to the SPI chapter for a
description of this clock.

9.10.2.2 Slave mode

Figure 9-9. USART in SPI Slave Mode with (CPOL= 0 and CPHA= 1) or (CPOL= 1 and 
CPHA= 0)

fSPCKMAX MIN fPINMAX
1

SPIn
------------

fCLKSPI 2×
9-----------------------------,( , )=

SPIn fPINMAX

fCLKSPI

fSPCKMAX MIN 1
SPIn tVALID+------------------------------------

fCLKSPI 2×
9-----------------------------( , )=

SPIn
TVALID

TVALID fCLKSPI

USPI7 USPI8

MISO

SPCK

MOSI

USPI6
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Note: 1. These values are based on simulation. These values are not covered by test limits in production.

9.10.6 SWD Timing

Figure 9-18. SWD Interface Signals

Table 9-65. JTAG Timings(1)

Symbol Parameter Conditions Min Max Units

JTAG0 TCK Low Half-period

VVDDIO from 
3.0V to 3.6V, 

maximum 
external 

capacitor = 
40pF

21.8

ns

JTAG1 TCK High Half-period 8.6

JTAG2 TCK Period 30.3

JTAG3 TDI, TMS Setup before TCK High 2.0

JTAG4 TDI, TMS Hold after TCK High 2.3

JTAG5 TDO Hold Time 9.5

JTAG6 TCK Low to TDO Valid 21.8

JTAG7 Boundary Scan Inputs Setup Time 0.6

JTAG8 Boundary Scan Inputs Hold Time 6.9

JTAG9 Boundary Scan Outputs Hold Time 9.3

JTAG10 TCK to Boundary Scan Outputs Valid 32.2

Stop Park Tri State

AcknowledgeTri State Tri State

Parity StartData Data

Stop Park Tri State

AcknowledgeTri State

Start

Read Cycle

Write Cycle

Tos Thigh
Tlow

Tis

Data Data Parity Tri State

Tih

From debugger to 
SWDIO pin

From debugger to 
SWDCLK pin

SWDIO pin to 
debugger

From debugger to 
SWDIO pin

From debugger to 
SWDCLK pin

SWDIO pin to 
debugger
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Note: 1. These values are based on simulation. These values are not covered by test limits in production or characterization.

Table 9-66. SWD Timings(1)

Symbol Parameter Conditions Min Max Units

Thigh SWDCLK High period
VVDDIO from 

3.0V to 3.6V, 
maximum 
external 

capacitor = 
40pF

10 500 000

ns

Tlow SWDCLK Low period 10 500 000

Tos SWDIO output skew to falling edge SWDCLK -5 5

Tis Input Setup time required between SWDIO 4 -

Tih Input Hold time required between SWDIO and 
rising edge SWDCLK 1 -
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10.2 Package Drawings

Figure 10-1. VFBGA-100 package drawing

Table 10-2. Device and Package Maximum Weight

120 mg

Table 10-3. Package Characteristics

Moisture Sensitivity Level MSL3

Table 10-4. Package Reference

JEDEC Drawing Reference N/A

JESD97 Classification E1
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Figure 10-5. WLCSP64 SAM4LC8 Package Drawing

Table 10-14. Device and Package Maximum Weight

14.8 mg

Table 10-15. Package Characteristics

Moisture Sensitivity Level MSL3

Table 10-16. Package Reference

JEDEC Drawing Reference MS-026

JESD97 Classification E1
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Figure 10-6. WLCSP64 SAM4LS8 Package Drawing

Table 10-17. Device and Package Maximum Weight

14.8 mg

Table 10-18. Package Characteristics

Moisture Sensitivity Level MSL3

Table 10-19. Package Reference

JEDEC Drawing Reference MS-026

JESD97 Classification E1
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Figure 10-7. TQFP-64 Package Drawing

Table 10-20. Device and Package Maximum Weight

300 mg

Table 10-21. Package Characteristics

Moisture Sensitivity Level MSL3

Table 10-22. Package Reference

JEDEC Drawing Reference MS-026

JESD97 Classification E3
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10.3 Soldering Profile
Table 10-35 gives the recommended soldering profile from J-STD-20.

A maximum of three reflow passes is allowed per component.

Table 10-35. Soldering Profile

Profile Feature Green Package

Average Ramp-up Rate (217°C to Peak) 3°C/s max

Preheat Temperature 175°C ±25°C 150-200°C

Time Maintained Above 217°C 60-150 s

Time within 5⋅C of Actual Peak Temperature 30 s

Peak Temperature Range 260°C

Ramp-down Rate 6°C/s max

Time 25⋅C to Peak Temperature 8 minutes max
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12.1.7 FLASHCALW

Corrupted data in flash may happen after flash page write operations.
After a flash page write operation, reading (data read or code fetch) in flash may fail. This
may lead to an expecption or to others errors derived from this corrupted read access.
Fix/Workaround
Before any flash page write operation, each 64-bit doublewords write in the page buffer must
preceded by a 64-bit doublewords write in the page buffer with 0xFFFFFFFF_FFFFFFFF
content at any address in the page. Note that special care is required when loading page
buffer, refer to Section 2.5.9 ”Page Buffer Operations” on page 11.


