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Applications of "Embedded -
Microcontrollers"
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processing power for a multitude of applications. In
consumer electronics, they manage the operations of
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automotive systems, microcontrollers control engine
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creating efficient, responsive, and intelligent electronic
systems.
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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
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General-purpose microcontrollers are versatile and used in
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built-in motor control peripherals and automotive-grade
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4. Package and Pinout

SAM4N devices are pin-to-pin compatible with SAM3N4.

4.1 Overview of the 100-lead LQFP Package

Figure 4-1. Orientation of the 100-lead LQFP Package

Refer to Section 37. “SAM4N Mechanical Characteristics” for mechanical drawings and specifications.

4.2 Overview of the 100-ball TFBGA Package

The 100-ball TFBGA package respects the Green Standards. 

Figure 4-2. Orientation of the 100-ball TFBGA Package

Refer to Section 37. “SAM4N Mechanical Characteristics” for mechanical drawings and specifications.

Table 4-1. SAM4N Packages

Device 100 Pins/Balls 64 Pins/Balls 48 Pins/Balls

SAM4N16 LQFP, TFBGA and VFBGA LQFP and QFN –

SAM4N8 LQFP, TFBGA and VFBGA LQFP and QFN LQFP and QFN
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4.5 Overview of the 64-lead LQFP Package

Figure 4-4. Orientation of the 64-lead LQFP Package

Refer to Section 37. “SAM4N Mechanical Characteristics” for mechanical drawings and specifications.

4.6 Overview of the 64-lead QFN Package

Figure 4-5. Orientation of the 64-lead QFN Package

Refer to Section 37. “SAM4N Mechanical Characteristics” for mechanical drawings and specifications.
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Figure 11-6. Little-endian Format

11.4.2.7   Synchronization Primitives

The Cortex-M4 instruction set includes pairs of synchronization primitives. These provide a non-blocking
mechanism that a thread or process can use to obtain exclusive access to a memory location. The software can
use them to perform a guaranteed read-modify-write memory update sequence, or for a semaphore mechanism.

A pair of synchronization primitives comprises:

A Load-exclusive Instruction, used to read the value of a memory location, requesting exclusive access to that
location.

A Store-Exclusive instruction, used to attempt to write to the same memory location, returning a status bit to a
register. If this bit is:

 0: It indicates that the thread or process gained exclusive access to the memory, and the write succeeds,

 1: It indicates that the thread or process did not gain exclusive access to the memory, and no write is 
performed.

The pairs of Load-Exclusive and Store-Exclusive instructions are:

 The word instructions LDREX and STREX 

 The halfword instructions LDREXH and STREXH

 The byte instructions LDREXB and STREXB.

The software must use a Load-Exclusive instruction with the corresponding Store-Exclusive instruction.

To perform an exclusive read-modify-write of a memory location, the software must:

1. Use a Load-Exclusive instruction to read the value of the location.

2. Update the value, as required.

3. Use a Store-Exclusive instruction to attempt to write the new value back to the memory location

4. Test the returned status bit. If this bit is:

0: The read-modify-write completed successfully.

1: No write was performed. This indicates that the value returned at step 1 might be out of date. The 
software must retry the read-modify-write sequence.

The software can use the synchronization primitives to implement a semaphore as follows:

1. Use a Load-Exclusive instruction to read from the semaphore address to check whether the semaphore is free.

2. If the semaphore is free, use a Store-Exclusive instruction to write the claim value to the semaphore 
address.

3. If the returned status bit from step 2 indicates that the Store-Exclusive instruction succeeded then the 
software has claimed the semaphore. However, if the Store-Exclusive instruction failed, another process 
might have claimed the semaphore after the software performed the first step.

Memory Register
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13.4.5 Reset State Priorities

The Reset State Manager manages the following priorities between the different reset sources, given in
descending order:

 General Reset

 Backup Reset

 Watchdog Reset

 Software Reset

 User Reset

Particular cases are listed below:

 When in User Reset: 

̶ A watchdog event is impossible because the Watchdog Timer is being reset by the proc_nreset signal. 

̶ A software reset is impossible, since the processor reset is being activated. 

 When in Software Reset: 

̶ A watchdog event has priority over the current state.

̶ The NRST has no effect. 

 When in Watchdog Reset: 

̶ The processor reset is active and so a Software Reset cannot be programmed.

̶ A User Reset cannot be entered. 
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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_MR register, 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 register) to determine the range to be checked.

15.5.5 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 programming the TDERRCLR in the RTC status clear control 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 either by reprogramming a correct value on
RTC_CALR and/or RTC_TIMR registers. 

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] bitfield in RTC_TIMR register). In this case the TDERR is held high until a
clear command is asserted by TDERRCLR bit in RTC_SCCR register.

15.5.6 Updating Time/Calendar

To update any of the time/calendar fields, the user must first stop the RTC by setting the corresponding field in the
Control Register. Bit UPDTIM must be set to update time fields (hour, minute, second) and bit UPDCAL must be
set to update calendar fields (century, year, month, date, day).

Then the user must poll or wait for the interrupt (if enabled) of bit ACKUPD in the Status Register. Once the bit
reads 1, it is mandatory to clear this flag by writing the corresponding bit in RTC_SCCR. The user can now write to
the appropriate Time and Calendar register.

Once the update is finished, the user must reset (0) UPDTIM and/or UPDCAL in the Control 

When entering programming mode of the calendar fields, the time fields remain enabled. When entering the
programming mode of the time fields, both time and calendar fields are stopped. This is due to the location of the
calendar logic circuity (downstream for low-power considerations). It is highly recommended to prepare all the
fields to be updated before entering programming mode. In successive update operations, the user must wait at
least one second after resetting the UPDTIM/UPDCAL bit in the RTC_CR (Control Register) before setting these
bits again. This is done by waiting for the SEC flag in the Status Register before setting UPDTIM/UPDCAL bit.
After resetting UPDTIM/UPDCAL, the SEC flag must also be cleared.
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The following list gives an overview of how status register flags behave depending on the counters’ values:

 ENDRX flag is set when the PERIPH_RCR register reaches zero.

 RXBUFF flag is set when both PERIPH_RCR and PERIPH_RNCR reach zero.

 ENDTX flag is set when the PERIPH_TCR register reaches zero.

 TXBUFE flag is set when both PERIPH_TCR and PERIPH_TNCR reach zero.

These status flags are described in the Peripheral Status Register.

23.4.4 Data Transfers

The serial peripheral triggers its associated PDC channels’ transfers using transmit enable (TXEN) and receive
enable (RXEN) flags in the transfer control register integrated in the peripheral’s user interface.

When the peripheral receives an external data, it sends a Receive Ready signal to its PDC receive channel which
then requests access to the Matrix. When access is granted, the PDC receive channel starts reading the
peripheral Receive Holding Register (RHR). The read data are stored in an internal buffer and then written to
memory.

When the peripheral is about to send data, it sends a Transmit Ready to its PDC transmit channel which then
requests access to the Matrix. When access is granted, the PDC transmit channel reads data from memory and
puts them to Transmit Holding Register (THR) of its associated peripheral. The same peripheral sends data
according to its mechanism.

23.4.5 PDC Flags and Peripheral Status Register

Each peripheral connected to the PDC sends out receive ready and transmit ready flags and the PDC sends back
flags to the peripheral. All these flags are only visible in the Peripheral Status Register. 

Depending on the type of peripheral, half or full duplex, the flags belong to either one single channel or two
different channels. 

23.4.5.1 Receive Transfer End

This flag is set when PERIPH_RCR register reaches zero and the last data has been transferred to memory.

It is reset by writing a non zero value in PERIPH_RCR or PERIPH_RNCR.

23.4.5.2 Transmit Transfer End

This flag is set when PERIPH_TCR register reaches zero and the last data has been written into peripheral THR.

It is reset by writing a non zero value in PERIPH_TCR or PERIPH_TNCR.

23.4.5.3 Receive Buffer Full

This flag is set when PERIPH_RCR register reaches zero with PERIPH_RNCR also set to zero and the last data
has been transferred to memory.

It is reset by writing a non zero value in PERIPH_TCR or PERIPH_TNCR.

23.4.5.4 Transmit Buffer Empty

This flag is set when PERIPH_TCR register reaches zero with PERIPH_TNCR also set to zero and the last data
has been written into peripheral THR.

It is reset by writing a non zero value in PERIPH_TCR or PERIPH_TNCR.
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23.5.8 Transmit Next Counter Register

Name: PERIPH_TNCR

Access: Read-write

• TXNCTR: Transmit Counter Next

TXNCTR contains next transmit buffer size.

When a half duplex peripheral is connected to the PDC, RXNCTR = TXNCTR.

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

– – – – – – – –

15 14 13 12 11 10 9 8
TXNCTR

7 6 5 4 3 2 1 0

TXNCTR
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25.16.5   PMC Peripheral Clock Disable Register 0

Name: PMC_PCDR0

Address: 0x400E0414

Access: Write-only 

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

• PIDx: Peripheral Clock x Disable 

0 = No effect.

1 = Disables the corresponding peripheral clock. 

Note: To get PIDx, refer to identifiers as defined in the section “Peripheral Identifiers” in the product datasheet. 

31 30 29 28 27 26 25 24

PID31 PID30 PID29 PID28 PID27 PID26 PID25 PID24

23 22 21 20 19 18 17 16

PID23 PID22 PID21 PID20 PID19 PID18 PID17 PID16

15 14 13 12 11 10 9 8

PID15 PID14 PID13 PID12 PID11 PID10 PID9 PID8

7 6 5 4 3 2 1 0

– – – – – – – –
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Figure 27-7. Event Detector on Input Lines (Figure represents line 0) 

27.5.10.1Example

If generating an interrupt is required on the following:

 Rising edge on PIO line 0

 Falling edge on PIO line 1

 Rising edge on PIO line 2

 Low Level on PIO line 3

 High Level on PIO line 4

 High Level on PIO line 5

 Falling edge on PIO line 6

 Rising edge on PIO line 7

 Any edge on the other lines

The configuration required is described below.

27.5.10.2Interrupt Mode Configuration

All the interrupt sources are enabled by writing 32’hFFFF_FFFF in PIO_IER.

Then the Additional Interrupt Mode is enabled for line 0 to 7 by writing 32’h0000_00FF in PIO_AIMER.

27.5.10.3Edge or Level Detection Configuration

Lines 3, 4 and 5 are configured in Level detection by writing 32’h0000_0038 in PIO_LSR. 

The other lines are configured in Edge detection by default, if they have not been previously configured.
Otherwise, lines 0, 1, 2, 6 and 7 must be configured in Edge detection by writing 32’h0000_00C7 in PIO_ESR.

27.5.10.4Falling/Rising Edge or Low/High Level Detection Configuration.

Lines 0, 2, 4, 5 and 7 are configured in Rising Edge or High Level detection by writing 32’h0000_00B5 in
PIO_REHLSR.

The other lines are configured in Falling Edge or Low Level detection by default, if they have not been previously
configured. Otherwise, lines 1, 3 and 6 must be configured in Falling Edge/Low Level detection by writing
32’h0000_004A in PIO_FELLSR.
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27.7.9 PIO Input Filter Status Register

Name: PIO_IFSR

Address: 0x400E0E28 (PIOA), 0x400E1028 (PIOB), 0x400E1228 (PIOC)

Access: Read-only 

• P0-P31: Input Filer Status

0: The input glitch filter is disabled on the I/O line.

1: The input glitch filter is enabled on the I/O line.

31 30 29 28 27 26 25 24

P31 P30 P29 P28 P27 P26 P25 P24

23 22 21 20 19 18 17 16

P23 P22 P21 P20 P19 P18 P17 P16

15 14 13 12 11 10 9 8

P15 P14 P13 P12 P11 P10 P9 P8

7 6 5 4 3 2 1 0

P7 P6 P5 P4 P3 P2 P1 P0
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28.7.3.1 Master Mode Block Diagram

Figure 28-5. Master Mode Block Diagram
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28.8.2 SPI Mode Register

Name: SPI_MR

Address: 0x40008004

Access: Read-write 

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

• MSTR: Master/Slave Mode

0 = SPI is in Slave mode. 

1 = SPI is in Master mode.

• PS: Peripheral Select

0 = Fixed Peripheral Select.

1 = Variable Peripheral Select.

• PCSDEC: Chip Select Decode

0 = The chip selects are directly connected to a peripheral device.

1 = The four chip select lines are connected to a 4- to 16-bit decoder.

When PCSDEC equals one, up to 15 Chip Select signals can be generated with the four lines using an external 4- to 16-bit 
decoder. The Chip Select Registers define the characteristics of the 15 chip selects according to the following rules:

SPI_CSR0 defines peripheral chip select signals 0 to 3.

SPI_CSR1 defines peripheral chip select signals 4 to 7.

SPI_CSR2 defines peripheral chip select signals 8 to 11.

SPI_CSR3 defines peripheral chip select signals 12 to 14.

• MODFDIS: Mode Fault Detection

0 = Mode fault detection is enabled. 

1 = Mode fault detection is disabled.

• WDRBT: Wait Data Read Before Transfer

0 = No Effect. In master mode, a transfer can be initiated whatever the state of the Receive Data Register is.

1 = In Master Mode, a transfer can start only if the Receive Data Register is empty, i.e. does not contain any unread data. 
This mode prevents overrun error in reception.

31 30 29 28 27 26 25 24

DLYBCS

23 22 21 20 19 18 17 16

– – – – PCS

15 14 13 12 11 10 9 8

– – – – – – – –

7 6 5 4 3 2 1 0

LLB – WDRBT MODFDIS – PCSDEC PS MSTR
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28.8.6 SPI Interrupt Enable Register

Name: SPI_IER

Address: 0x40008014

Access: Write-only 

0 = No effect.

1 = Enables the corresponding interrupt.

• RDRF: Receive Data Register Full Interrupt Enable

• TDRE: SPI Transmit Data Register Empty Interrupt Enable

• MODF: Mode Fault Error Interrupt Enable

• OVRES: Overrun Error Interrupt Enable

• ENDRX: End of Receive Buffer Interrupt Enable

• ENDTX: End of Transmit Buffer Interrupt Enable

• RXBUFF: Receive Buffer Full Interrupt Enable

• TXBUFE: Transmit Buffer Empty Interrupt Enable

• NSSR: NSS Rising Interrupt Enable

• TXEMPTY: Transmission Registers Empty Enable

• UNDES: Underrun Error Interrupt Enable

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

– – – – – – – –

15 14 13 12 11 10 9 8

– – – – – UNDES TXEMPTY NSSR

7 6 5 4 3 2 1 0

TXBUFE RXBUFF ENDTX ENDRX OVRES MODF TDRE RDRF
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TXRDY used in Slave mode:

0 = As soon as data is written in the TWI_THR, until this data has been transmitted and acknowledged (ACK or NACK).

1 = It indicates that the TWI_THR is empty and that data has been transmitted and acknowledged. 

If TXRDY is high and if a NACK has been detected, the transmission will be stopped. Thus when TRDY = NACK = 1, the 
programmer must not fill TWI_THR to avoid losing it.

TXRDY behavior in Slave mode can be seen in Figure 29-25 on page 556, Figure 29-28 on page 558, Figure 29-30 on 
page 559 and Figure 29-31 on page 560.

• SVREAD: Slave Read (automatically set / reset)

This bit is only used in Slave mode. When SVACC is low (no Slave access has been detected) SVREAD is irrelevant.

0 = Indicates that a write access is performed by a Master.

1 = Indicates that a read access is performed by a Master.

SVREAD behavior can be seen in Figure 29-25 on page 556, Figure 29-26 on page 557, Figure 29-30 on page 559 and 
Figure 29-31 on page 560.

• SVACC: Slave Access (automatically set / reset)

This bit is only used in Slave mode.

0 = TWI is not addressed. SVACC is automatically cleared after a NACK or a STOP condition is detected.

1 = Indicates that the address decoding sequence has matched (A Master has sent SADR). SVACC remains high until a 
NACK or a STOP condition is detected.

SVACC behavior can be seen in Figure 29-25 on page 556, Figure 29-26 on page 557, Figure 29-30 on page 559 and Fig-
ure 29-31 on page 560.

• GACC: General Call Access (clear on read)

This bit is only used in Slave mode.

0 = No General Call has been detected.

1 = A General Call has been detected. After the detection of General Call, if need be, the programmer may acknowledge 
this access and decode the following bytes and respond according to the value of the bytes.

GACC behavior can be seen in Figure 29-27 on page 557.

• OVRE: Overrun Error (clear on read)

This bit is only used in Master mode.

0 = TWI_RHR has not been loaded while RXRDY was set 

1 = TWI_RHR has been loaded while RXRDY was set. Reset by read in TWI_SR when TXCOMP is set.

• NACK: Not Acknowledged (clear on read)

NACK used in Master mode:

0 = Each data byte has been correctly received by the far-end side TWI slave component.

1 = A data byte has not been acknowledged by the slave component. Set at the same time as TXCOMP.

NACK used in Slave Read mode:

0 = Each data byte has been correctly received by the Master.

1 = In read mode, a data byte has not been acknowledged by the Master. When NACK is set the programmer must not fill 
TWI_THR even if TXRDY is set, because it means that the Master will stop the data transfer or re initiate it.

Note that in Slave Write mode all data are acknowledged by the TWI.
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Figure 31-28. SPI Transfer Format (CPHA=1, 8 bits per transfer)

Figure 31-29. SPI Transfer Format (CPHA=0, 8 bits per transfer)

31.7.7.4 Receiver and Transmitter Control

See “Receiver and Transmitter Control” on page 606.
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31.8.9  USART Interrupt Mask Register

Name:  US_IMR

Address: 0x40024010 (0), 0x40028010 (1), 0x4002C010 (2)

Access:  Read-only

For SPI specific configuration, see “USART Interrupt Mask Register (SPI_MODE)” on page 643.

• RXRDY: RXRDY Interrupt Mask

• TXRDY: TXRDY Interrupt Mask

• RXBRK: Receiver Break Interrupt Mask

• ENDRX: End of Receive Transfer Interrupt Mask (available in all USART modes of operation)

• ENDTX: End of Transmit Interrupt Mask (available in all USART modes of operation)

• OVRE: Overrun Error Interrupt Mask

• FRAME: Framing Error Interrupt Mask

• PARE: Parity Error Interrupt Mask

• TIMEOUT: Time-out Interrupt Mask

• TXEMPTY: TXEMPTY Interrupt Mask

• ITER: Max Number of Repetitions Reached Interrupt Mask

• TXBUFE: Buffer Empty Interrupt Mask (available in all USART modes of operation)

• RXBUFF: Buffer Full Interrupt Mask (available in all USART modes of operation)

• NACK: Non AcknowledgeInterrupt Mask

• CTSIC: Clear to Send Input Change Interrupt Mask

0: The corresponding interrupt is not enabled.

1: The corresponding interrupt is enabled.

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

– – – – CTSIC – – – 

15 14 13 12 11 10 9 8

– – NACK RXBUFF TXBUFE ITER TXEMPTY TIMEOUT

7 6 5 4 3 2 1 0

PARE FRAME OVRE ENDTX ENDRX RXBRK TXRDY RXRDY
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Figure 32-6. Capture Mode
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32.6.13 External Event/Trigger Conditions

An external event can be programmed to be detected on one of the clock sources (XC0, XC1, XC2) or TIOB. The
external event selected can then be used as a trigger. 

The EEVT parameter in TC_CMR selects the external trigger. The EEVTEDG parameter defines the trigger edge
for each of the possible external triggers (rising, falling or both). If EEVTEDG is cleared (none), no external event
is defined.

If TIOB is defined as an external event signal (EEVT = 0), TIOB is no longer used as an output and the compare
register B is not used to generate waveforms and subsequently no IRQs. In this case the TC channel can only
generate a waveform on TIOA.

When an external event is defined, it can be used as a trigger by setting bit ENETRG in the TC_CMR.

As in Capture mode, the SYNC signal and the software trigger are also available as triggers. RC Compare can
also be used as a trigger depending on the parameter WAVSEL.

32.6.14 Output Controller

The output controller defines the output level changes on TIOA and TIOB following an event. TIOB control is used
only if TIOB is defined as output (not as an external event).

The following events control TIOA and TIOB: software trigger, external event and RC compare. RA compare
controls TIOA and RB compare controls TIOB. Each of these events can be programmed to set, clear or toggle the
output as defined in the corresponding parameter in TC_CMR.

32.6.15 Quadrature Decoder

32.6.15.1 Description

The quadrature decoder (QDEC) is driven by TIOA0, TIOB0, TIOB1 input pins and drives the timer/counter of
channel 0 and 1. Channel 2 can be used as a time base in case of speed measurement requirements (refer to
Figure 32-16).

When writing a 0 to bit QDEN of the TC_BMR, the QDEC is bypassed and the IO pins are directly routed to the
timer counter function. See 

TIOA0 and TIOB0 are to be driven by the two dedicated quadrature signals from a rotary sensor mounted on the
shaft of the off-chip motor.

A third signal from the rotary sensor can be processed through pin TIOB1 and is typically dedicated to be driven by
an index signal if it is provided by the sensor. This signal is not required to decode the quadrature signals PHA,
PHB.

Field TCCLKS of TC_CMRx must be configured to select XC0 input (i.e., 0x101). Field TC0XC0S has no effect as
soon as the QDEC is enabled.

Either speed or position/revolution can be measured. Position channel 0 accumulates the edges of PHA, PHB
input signals giving a high accuracy on motor position whereas channel 1 accumulates the index pulses of the
sensor, therefore the number of rotations. Concatenation of both values provides a high level of precision on
motion system position.

In Speed mode, position cannot be measured but revolution can be measured.

Inputs from the rotary sensor can be filtered prior to down-stream processing. Accommodation of input polarity,
phase definition and other factors are configurable.

Interruptions can be generated on different events.

A compare function (using TC_RC) is available on channel 0 (speed/position) or channel 1 (rotation) and can
generate an interrupt by means of the CPCS flag in the TC_SRx.
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33.7.4 PWM Status Register

Name: PWM_SR

Address: 0x4002000C

Access: Read-only

• CHIDx: Channel ID

0 = PWM output for channel x is disabled.

1 = PWM output for channel x is enabled.

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

– – – – CHID3 CHID2 CHID1 CHID0
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This package respects the recommendations of the NEMI User Group.

Table 37-24. 48-pad QFN Package Dimensions (in mm)

Symbol

Millimeter Inch

Min Nom Max Min Nom Max

A – – 0.90 – – 0.035

A1 – – 0.05 – – 0.002

A2 – 0.65 0.70 – 0.026 0.028

A3 0.20 REF 0.008 REF

b 0.18 0.20 0.23 0.007 0.008 0.009

D 7.00 BSC 0.276 BSC

D2 5.45 5.60 5.75 0.215 0.220 0.226

E 7.00 BSC 0.274 BSC

E2 5.45 5.60 5.75 0.215 0.220 0.226

L 0.35 0.40 0.45 0.014 0.016 0.018

e 0.50 BSC 0.020 BSC

R 0.09 – – 0.004 – –

Tolerances of Form and Position

aaa 0.10 0.004

bbb 0.10 0.004

ccc 0.05 0.002

Table 37-25. Device and 48-pad QFN Package Maximum Weight

SAM4N 142 mg

Table 37-26. 48-pad QFN Package Characteristics

Moisture Sensitivity Level 3

Table 37-27. 48-pad QFN Package Reference

JEDEC Drawing Reference MO-220

JESD97 Classification e3
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