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— PLL up to 240MHz for device clock and for USB
— Digital Frequency Locked Loop (DFLL) with wide input range
— Up to 16 peripheral DMA (PDCA) channels
* Peripherals
— USB 2.0 Device and Embedded Host: 12 Mbps, up to 8 bidirectional Endpoints and Multi-packet Ping-pong Mode. On-
Chip Transceiver
— Liquid Crystal Display (LCD) Module with Capacity up to 40 Segments and up to 4 Common Terminals
— One USART with 1ISO7816, IrDA®, RS-485, SPI, Manchester and LIN Mode
— Three USART with SPI Mode
— One PicoUART for extended UART wake-up capabilities in all sleep modes
— Windowed Watchdog Timer (WDT)
— Asynchronous Timer (AST) with Real-time Clock Capability, Counter or Calendar Mode Supported
— Frequency Meter (FREQM) for Accurate Measuring of Clock Frequency
— Six 16-bit Timer/Counter (TC) Channels with capture, waveform, compare and PWM mode
— One Master/Slave Serial Peripheral Interface (SPI) with Chip Select Signals
— Four Master and Two Slave Two-wire Interfaces (TWI), up to 3.4Mbit/s 1°C-compatible
— One Advanced Encryption System (AES) with 128-bit key length
— One 16-channel ADC 300Ksps (ADC) with up to 12 Bits Resolution
— One DAC 500Ksps (DACC) with up to 10 Bits Resolution
— Four Analog Comparators (ACIFC) with Optional Window Detection
— Capacitive Touch Module (CATB) supporting up to 32 buttons
— Audio Bitstream DAC (ABDACB) Suitable for Stereo Audio
— Inter-IC Sound (lISC) Controller, Compliant with Inter-IC Sound (I*S) Specification
— Peripheral Event System for Direct Peripheral to Peripheral Communication
— 32-bit Cyclic Redundancy Check Calculation Unit (CRCCU)
— Random generator (TRNG)
— Parallel Capture Module (PARC)
— Glue Logic Controller (GLOC)
* 1/0
— Up to 75 1/0 lines with external interrupt capability (edge or level sensitivity), debouncing, glitch filtering and slew-rate
control
— Up to Six High-drive I/O Pins
* Single 1.68-3.6V Power Supply
* Packages
— 100-lead LQFP, 14 x 14 mm, pitch 0.5 mm/100-ball VFBGA, 7x7 mm, pitch 0.65 mm
— 64-lead LQFP, 10 x 10 mm, pitch 0.5 mm/64-pad QFN 9x9 mm, pitch 0.5 mm
— 64-ball WLCSP, 4,314x4,434 mm, pitch 0.5 mm for SAM4LC4/2 and SAM4LS4/2 series
— 64-ball WLCSP, 5,270x5,194 mm, pitch 0.5 mm for SAM4LC8 and SAM4LS8 series
— 48-lead LQFP, 7 x 7 mm, pitch 0.5 mm/48-pad QFN 7x7 mm, pitch 0.5 mm
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2. Overview

2.1 Block Diagram

Figure 2-1.

Block Diagram
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3.24 ITM Trace Connections

If the ITM trace is enabled, the ITM will take control over the pin PA23, irrespectively of the I/O
Controller configuration. The Serial Wire Trace signal is available on pin PA23

3.2.5 Oscillator Pinout

42023HS-SAM-11/2016

The oscillators are not mapped to the normal GPIO functions and their muxings are controlled
by registers in the System Control Interface (SCIF) or Backup System Control Interface (BSCIF).
Refer to the Section 15. "System Control Interface (SCIF)” on page 308 and Section 15. "Backup
System Control Interface (BSCIF)” on page 308 for more information about this.

Table 3-7. Oscillator Pinout

48-pin Packages

64-pin QFN/QFP
64-pin WLCSP
100-ball VFBGA

100-pin Packages

Pin Name Oscillator Pin

-
©
»
o
o]
©

PAOO XINO

13 17 B2 26 B2 XIN32 XIN32

2 2 G5 6 B8 PAO1 XOuTo

14 18 B3 27 C2 X0OUT32 X0OUT32
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Table 3-8. Signal Descriptions List (Sheet 3 of 4)
Active
Signal Name Function Type Level Comments
A0 Channel O Line A I}
Al Channel 1 Line A I/0
A2 Channel 2 Line A I/0
BO Channel O Line B I/10
Bl Channel 1 Line B I/10
B2 Channel 2 Line B I/10
CLKO Channel 0 External Clock Input Input
CLK1 Channel 1 External Clock Input Input
CLK2 Channel 2 External Clock Input Input
Two-wire Interface - TWIMS0, TWIMS1, TWIM2, TWIM3
TWCK Two-wire Serial Clock I/0
TWD Two-wire Serial Data I/1O
Universal Synchronous Asynchronous Receiver Transmitter - USART0, USART1, USART2, USART3

CLK Clock I/0
CTS Clear To Send Input Low
RTS Request To Send Output Low
RXD Receive Data Input
TXD Transmit Data Output

USB 2.0 Interface - USBC
DM USB Full Speed Interface Data - I/0
DP USB Full Speed Interface Data + I/O

Power
GND Ground Ground
GNDANA Analog Ground Ground
VDDANA Analog Power Supply Fl’rc]);vuetr 1.68V to 3.6V
VDDCORE Core Power Supply F;rc:;vuir 1.68V to 1.98V
VDDIN Voltage Regulator Input F;r?;’)"uetr 1.68V to 3.6V
Power 1.68V to 3.6V. VDDIO must
VDDIO 1/0 Pads Power Supply Input always be equal to or lower than
VDDIN.

VDDOUT Voltage Regulator Output gﬁ‘t’;irt 1.08V to 1.98V

General Purpose I/O

42023HS-SAM-11/2016

Atmel

33



42023HS-SAM-11/2016

« Set the clock frequency to be supported in both power configurations.

« Set the high speed read mode of the FLASH to be supported in both power scaling
configurations

— Only relevant when entering or exiting BPM.PMCON.PS=2
 Configure the BPM.PMCON.PS field to the new power configuration.
» Set the BPM.PMCON.PSCREQ bit to one.

« Disable all the interrupts except the PM WCAUSE interrupt and enable only the PSOK
asynchronous event in the AWEN register of PM.

» Execute the WFI instruction.

* WAIT for PM interrupt.
The new power configuration is reached when the system is waken up by the PM interrupt
thanks to the PSOK event.

By default, all features are available in all Power Scaling modes. However some specific fea-
tures are not available in PS1 (BPM.PMCON.PS=1) mode :

- USB

— DFLL

- PLL

— Programming/Erasing in Flash

Atmel 61



8.9.9 Unlimited Flash User Page Read Access

The SMAP can access the User page even if the protected state is set. Prior to operate such an
access, the user should check that the module is not busy by checking that SR.STATE is equal
to zerp. Once the offset of the word to access inside the page is written in ADDR.ADDR, the
read operation can be initiated by writing a one in CR.FSPR. The SR.STATE field will indicate
the FSPR state. Addresses written to ADDR.ADDR must be world aligned. Failing to do so will
result in unpredictable behavior. The result can be read in the DATA register as soon as
SR.DONE rises. The ADDR field is used as an offset in the page, bits outside a page boundary
will be silently discarded. The ADDR register is automatically incremented at the end of the read
operation making possible to dump consecutive words without writing the next offset into
ADDR.ADDR.

8.9.10 32-bit Cyclic Redundancy Check (CRC)

The SMAP unit provides support for calculating a Cyclic Redundancy Check (CRC) value for a
memory area. The algorithm used is the industry standard CRC32 algorithm using the generator
polynomial OXEDB88320.

8.9.10.1 Starting CRC Calculation

To calculate CRC for a memory range, the start address must be written into the ADDR register,
and the size of the memory range into the LENGTH register. Both the start address and the
length must be word aligned.

The initial value used for the CRC calculation must be written to the DATA register. This value
will usually be OxFFFFFFFF, but can be e.g. the result of a previous CRC calculation if generat-
ing a common CRC of separate memory blocks.

Once completed, the calculated CRC value can be read out of the DATA register. The read
value must be inverted to match standard CRC32 implementations, or kept non-inverted if used
as starting point for subsequent CRC calculations.

If the device is in protected state, it is only possible to calculate the CRC of the whole flash array.
In most cases this area will be the entire onboard nonvolatile memory. The ADDR, LENGTH,
and DATA registers will be forced to predefined values once the CRC operation is started, and
user-written values are ignored. This allows the user to verify the contents of a protected device.

The actual test is started by writing a one in CR.CRC. A running CRC operation can be can-
celled by disabling the module (write a one in CR.DIS). This has the effect of resetting the
module. The module has to be restarted by issuing an enable command (write a one in CR.EN).

8.9.10.2 Interpreting the Results

42023HS-SAM-11/2016

The user should monitor the SR register (Refer to Section 8.9.11.2 "Status Register” on page
83). When the operation is completed SR.DONE is set. Then the SR.BERR and SR.FAIL must
be read to ensure that no bus error nor functional error occured.
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Table 9-6. ATSAM4L4/2 Current consumption and Wakeup time for power scaling mode 0 and 2

Typical
Mode Conditions TA Wakeup Time Typ Max () Unit
25°C * Mai 3817 4033
SLEEPO Switching mode 9 * Main clock
85°C cycles 3934 4174
25°C * Mai 2341 2477
SLEEP1 Switching mode 9 * Main clock
85°C cycles + 500ns 2437 2585
25°C * Mai 1758 1862
SLEEP2 Switching mode 9 * Main clock
85°C cycles + 500ns 1847 1971
SLEEPS3 Linear mode 51 60
OSC32K and AST running
5.9 8.7 HA
Fast wake-up enable
WAIT 1.5ps
OSC32K and AST stopped
47 7.6
Fast wake-up enable
. 25°C
OSC32K running
. 31 5.1
RETENTION AST running at 1kHz 1.5us
AST and OSC32K stopped 2.2 4.2
OSC32K running
. 15 3.1
BACKUP AST running at 1kHz
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 9-7. ATSAMA4L8 Current consumption and Wakeup time for power scaling mode 0 and 2

Typical
Mode Conditions Ta Wakeup Time Typ Max () Unit
CPU running a Fibonacci algorithm 25°C N/A 319 343
Linear mode 85°C 326 350
CPU running a CoreMark algorithm 25°C N/A 343 387
Linear mode 85°C 351 416
RUN WA/MHz
CPU running a Fibonacci algorithm 25°C N/A 181 198
Switching mode 85°C 186 203
CPU running a CoreMark algorithm 25°C N/A 192 232
Switching mode 85°C 202 239

Atmel 104
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Table 9-10.  Typical Power Consumption running CoreMark on CPU clock sources

RCSYS .
Power scaling mode 1 0.115 978
(MCSEL = 0)
_ 0.5 354
Power scaling mode 1
0OSCO 12 114
(MCSEL =1) 12 228
Power scaling mode 0
30 219
0.6 292
0SCO Power scaling mode 1
(MCSEL = 1) 12 111
External Clock | power scaling mode 0 12 193
(MODE=0) Power scaling mode 2 50 194
PLL Power scaling mode 2 '\S/lwgchlng 40 188 HA/MHz
(MCSEL=2) | Input Freq = 4MHz from OSCO ode 50 185
Power scaling mode 0
g 20 214
DFLL Input Freq = 32kHz from OSC32K
(MCSEL=3) | Power scaling mode 2 50 195
Input Freq = 32kHz from OSC32K
RCIM Power scaling mode 1 1 267
(MCSEL = 4) g
RCFAST Power scaling mode 1 4 153
(MCSEL =5) RCFAST frequency is configurable from 4 to 12MHz 12 114
RC80M Power scaling mode 2
40 211
(MCSEL = 6) fepy = RC80M / 2 = 40MHz
1. These values are based on characterization. These values are not covered by test limits in production.

Atmel 108

42023HS-SAM-11/2016



9.6.3 USB /O Pin : PA25, PA26
Table 9-15. USB I/O Pin Characteristics in GPIO configuration
Symbol Parameter Conditions Min Typ Max Units
RpuLLUP Pull-up resistance @ 40 kQ
Rpuioown | Pull-down resistance® 40 kQ
V. Input low-level voltage -0.3 0.2 * Vypp
Viy Input high-level voltage 0.8 * Vypp Vypp + 0.3
VoL Output low-level voltage 0.4 v
Vou Output high-level voltage Vypp - 0.4
1.68V<V,pp<2.7V 20
lo Output low-level current® | ODCR0=0 mA
2.7V<Vypp<3.6V 30
1.68V<V,pp<2.7V 20
lon Output high-level current® | ODCR0=0 mA
2.7V<V,pp<3.6V 30
Foinmax Maximum frequency® 82;28;8 load = 25pF 20 MHz
I Ak Input leakage current® Pull-up resistors disabled 0.01 1 HA
Cw Input capacitance® 5 pF
1. Vypp corresponds to either Vyppiy OF Vyppio, 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
9.6.4 TWI Pin : PA21, PA22, PA23, PA24, PB14, PB15
Table 9-16. TWI Pin Characteristics in TWI configuration ™
Symbol Parameter Conditions Min Typ Max Units
RpuLLUP Pull-up resistance @ 40 kQ
RpuLbown | Pull-down resistance® 40 kQ
Vi Input low-level voltage -0.3 0.3*Vypp \%
Viy Input high-level voltage 0.7 *Vypp Vypp + 0.3 \%
VoL Output low-level voltage 0.4 \%
DRIVEL=0 0.5
DRIVEL=1 1.0
DRIVEL=2 1.6
lov Output low-level current @ PRIVEL=S 31 mA
DRIVEL=4 6.2
DRIVEL=5 9.3
DRIVEL=6 155
DRIVEL=7 21.8
Atmel 116
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9.6.5 High Drive TWI Pin : PB00, PB01
Table 9-19. High Drive TWI Pin Characteristics in TWI configuration
Symbol Parameter Conditions Min Typ Max Units
RpuLLup Pull-up resistance @ PB00, PBO1 40 kQ
Rpuioown | Pull-down resistance® 40 kQ
V. Input low-level voltage -0.3 0.3 * Vypp
Viy Input high-level voltage 0.7 *Vypp Vypp + 0.3
\%
VoL Output low-level voltage 0.4
Vou Output high-level voltage Vypp - 0.4
DRIVEL=0 0.5
DRIVEL=1 1.0
DRIVEL=2 1.6
DRIVEL=3 3.1
loL Output low-level current ® mA
DRIVEL=4 6.2
DRIVEL=5 9.3
DRIVEL=6 155
DRIVEL=7 21.8
DRIVEH=0 0.5
DRIVEH=1 1
lcs Current Source® mA
DRIVEH=2 15
DRIVEH=3 3
HsMode with Current source;
fuax Max frequency® DRIVEx=3, SLEW=0 35 6.4 MHz
Chbus = 400pF, V,pp = 1.68V
HsMode Mode, DRIVEXx=3, SLEW=0
trise Rise time® Cbus = 400pF, Rp = 4400hm, 28 38 ns
Vypp = 1.68V
Standard Mode, DRIVEXx=3, SLEW=0
Cbus = 400pF, Rp = 4400hm, 50 95
Vypp = 1.68V
teaLL Fall time® oP ns
HsMode Mode, DRIVEx=3, SLEW=0
Cbus = 400pF, Rp = 4400hm, 50 95
Vypp = 1.68V
1. Vypp corresponds to either Vyppn OF Vyppio, 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
Atmel 119
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9.7.3 Phase Locked Loop (PLL) Characteristics

Table 9-26. Phase Locked Loop Characteristics
Symbol Parameter Conditions Min Typ Max Unit
fout Output frequency @ PLL is not availabe in PS1 48 240
MHz
fin Input frequency® 4 16
fout=80MHz 200
IpL Current consumption® HA
fout=240MHz 500
Startup time, from enabling Wide Bandwidth mode disabled 8
t the PLL until the PLL is us
STARTUP locked® Wide Bandwidth mode enabled 30
1. These values are based on simulation. These values are not covered by test limits in production or characterization.
9.74 Digital Frequency Locked Loop (DFLL) Characteristics
Table 9-27. Digital Frequency Locked Loop Characteristics
Symbol Parameter Conditions Min Typ Max Unit
fout Output frequency @ DFLL is not availabe in PS1 20 150 MHz
frer Reference frequency® 8 150 kHz
FINE lock, frer = 32kHz, SSG disabled @ 0.1 0.5
ACCURATE lock, fgee = 32kHz, dither 0.06 05
clk RCSYS/2, SSG disabled® ' '
Accuracy® FINE lock, fuer = 8-150kHz, SSG 02 ) %
disabled® '
ACCURATE lock, fger = 8-150kHz, o1 .
dither clk RCSYS/2, SSG disabled® '
RANGE 0 96 to 220MHz
430 509 545
COARSE=0, FINE=0, DIV=0
RANGE 0 96 to 220MHz
1545 1858 1919
COARSE=31, FINE=255, DIV=0
RANGE 1 50 to 110MHz
218 271 308
COARSE=0, FINE=0, DIV=0
RANGE 1 50 to 110MHz
704 827 862
COARSE=31, FINE=255, DIV=0
IoFLL Power consumption® HA
RANGE 2 25 to 55MHz
140 187 226
COARSE=0, FINE=0, DIV=1
RANGE 2 25 to 55MHz
365 441 477
COARSE=31, FINE=255, DIV=1
RANGE 3 20 to 30MHz
122 174 219
COARSE=0, FINE=0, DIV=1
RANGE 3 20 to 30MHz
288 354 391
COARSE=31, FINE=255, DIV=1
Atmel 124
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Table 9-27. Digital Frequency Locked Loop Characteristics
Symbol Parameter Conditions Min Typ Max Unit
tsTARTUP Startup time® Within 90% of final values 100 us
frer = 32kHz, FINE lock, SSG disabled® 600
tLock Lock time® frer = 32kHz, ACCURATE lock, dithering 1100
clock = RCSYS/2, SSG disabled®
1. These values are based on simulation. These values are not covered by test limits in production or characterization.
2. Spread Spectrum Generator (SSG) is disabled by writing a zero to the EN bit in the SCIF.DFLLOSSG register.
9.7.5 32kHz RC Oscillator (RC32K) Characteristics
Table 9-28. 32kHz RC Oscillator Characteristics
Symbol Parameter Conditions Min Typ Max Unit
Calibrated against a 32.768kHz
fout Output frequency @ reference 20 32.768 44 kHz
Temperature compensation disabled
Without temperature compensation 0.5 HA
lrcazk Current consumption @
Temperature compensation enabled 2 HA
tsTARTUP Startup time® 1 cycle
1. These values are based on characterization. These values are not covered by test limits in production.
2. These values are based on simulation. These values are not covered by test limits in production or characterization.
9.7.6 System RC Oscillator (RCSYS) Characteristics
Table 9-29. System RC Oscillator Characteristics
Symbol Parameter Conditions Min Typ Max Unit
fout Output frequency @ Calibrated at 85°C 110 113.6 116 kHz
lrcsys Current consumption @ 12 HA
tsTARTUP Startup time® 25 38 63 us
Duty Duty cycle® 49.6 50 50.3 %
1. These values are based on characterization. These values are not covered by test limits in production.
2. These values are based on simulation. These values are not covered by test limits in production or characterization.
Atmel 125

42023HS-SAM-11/2016



Table 9-48.  Unipolar mode, gain=1
fVdd=100kHz, VDDIO=3.6V 62
PSRR® dB
fVdd=1MHz, VDDIO=3.6V 49
VDDANA=3.6V 1 2
DC supply current® VDDANA=1.6V. mA
ADVREFP=1.0V 1 13
1. These values are based on simulation. These values are not covered by test limits in production or characterization.
2. These values are based on characterization and not tested in production, and valid for an input voltage between 10% to 90% of

reference voltage.

9.94.1

Inputs and Sample and Hold Acquisition Times

42023HS-SAM-11/2016

The analog voltage source must be able to charge the sample and hold (S/H) capacitor in the
ADC in order to achieve maximum accuracy. Seen externally the ADC input consists of a resis-
tor (RgapmpLe) @nd a capacitor (Cgayp ). In addition, the source resistance (Rggrce) Must be
taken into account when calculating the required sample and hold time. Figure 9-6 shows the
ADC input channel equivalent circuit.

Figure 9-6. ADC Input

VDDANA/2
1]
Analog Input —L ¢
Rsource ADXx T TSAVRLE
—\V\VN A X VNV —e >
RSAMPLE

14
Vin

To achieve n bits of accuracy, the Cg,yp e Capacitor must be charged at least to a voltage of

)

The minimum sampling time  tgaypLenoln  fOr @ given Rggree €an be found using this formula:

—(n+1)
VesampLe 2 Vi< (1-2

tsampLeHOLD 2 (RsampLe * Rgourer) X (CsamprLe) X (N+1) X In(2)

for a 12 bits accuracy : tsampLeroLD 2 (ReampLe + Rgoyrer) X (CsampLe) X 9, 02

where

_ 1
lsamMPLEHOLD = SXFADC
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9.10.3 SPI Timing
9.10.3.1 Master mode

Figure 9-12. SPI Master Mode with (CPOL= NCPHA= 0) or (CPOL= NCPHA=1)

SPCK
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MISO | X X
i i————SPI0———pie—SPI1—
]
| |
]
]
MOSI i X X
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Figure 9-13. SPI Master Mode with (CPOL= 0 and NCPHA= 1) or (CPOL= 1 and NCPHA= 0)
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mso T X X
] | | I
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[} ] |
1 | 1
] |
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[} |
Table 9-62.  SPI Timing, Master Mode®
Symbol Parameter Conditions Min Max Units
SPIO MISO setup time before SPCK rises 9
SPI1 MISO hold time after SPCK rises Vvppio from 0
— 2.85Vt03.6V,
SPI2 SPCK rising to MOSI delay maximum 9 21
ns
SPI3 MISO setup time before SPCK falls external 7.3
capacitor =
SPI4 MISO hold time after SPCK falls 40pF 0
SPI5 SPCK falling to MOSI delay 9 22

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

Maximum SPI Frequency, Master Output

Atmel 146
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Table 9-66. SWD Timings¥

Symbol Parameter Conditions Min Max Units
Thigh SWDCLK High period 10 500 000

. Vvopio from
Tlow SWDCLK Low period 3.0V103.6V, 10 500 000
Tos SWDIO output skew to falling edge SWDCLK maximum -5 5 ns
Tis Input Setup time required between SWDIO external_ 4 -

capacitor =
Tih Input Hold time required between SWDIO and 40pF 1 i
rising edge SWDCLK

Note: 1. These values are based on simulation. These values are not covered by test limits in production or characterization.
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10.3 Soldering Profile

Table 10-35 gives the recommended soldering profile from J-STD-20.

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 30s

Peak Temperature Range 260°C
Ramp-down Rate 6°C/s max

Time 25-C to Peak Temperature

8 minutes max

A maximum of three reflow passes is allowed per component.
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Table 11-3. ATSAMA4LC2 Sub Serie Ordering Information
Flash RAM Package | Temperature Operating
Ordering Code (Kbytes) | (Kbytes) Package Conditioning Type Range
ATSAMALC2CA-AU Tray
TQFP100
ATSAMALC2CA-AUR Reel
ATSAMA4LC2CA-CFU Tray
VFBGA100
ATSAMA4LC2CA-CFUR Reel
ATSAMALC2BA-AU Tray
TQFP64
ATSAMALC2BA-AUR Reel
ATSAM4LC2BA-MU 128 32 Tray Green Industrial -40°C to 85°C
QFN64
ATSAMALC2BA-MUR Reel
ATSAMALC2BA-UUR WLCSP64 Reel
ATSAMALC2AA-AU Tray
TQFP48
ATSAMALC2AA-AUR Reel
ATSAMALC2AA-MU Tray
QFN48
ATSAMALC2AA-MUR Reel
Table 11-4. ATSAMA4LS8 Sub Serie Ordering Information
Flash RAM Package | Temperature Operating
Ordering Code (Kbytes) | (Kbytes) Package Conditioning Type Range
ATSAMALS8CA-AU Tray
TQFP100
ATSAMA4LS8CA-AUR Reel
ATSAMALSBCA-CFU Tray
VFBGA100
ATSAMALS8CA-CFUR Reel
ATSAMA4LS8BA-AU Tray
TQFP64
ATSAMALS8BA-AUR 512 64 Reel Green Industrial -40°C to 85°C
ATSAMALS8BA-MU Tray
QFN64
ATSAMA4LS8BA-MUR Reel
ATSAMA4LS8BA-UUR WLCSP64 Reel
ATSAMALSBAA-MU Tray
QFN48
ATSAMALS8AA-MUR Reel

42023HS-SAM-11/2016
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12. Errata
12.1

12.1.1 General
12.1.2 SCIF
12.1.3  WDT
1214 SPI

42023HS-SAM-11/2016

ATSAM4L4 /2 Rev. B & ATSAMA4LS8 Rev. A

PS2 mode is not supported by Engineering Samples

PS2 mode support is supported only by parts with calibration version higher than 0.
Fix/Workaround

The calibration version can be checked by reading a 32-bit word at address 0x0080020C.
The calibration version bitfield is 4-bit wide and located from bit 4 to bit 7 in this word. Any
value higher than 0 ensures that the part supports the PS2 mode

PLLCOUNT value larger than zero can cause PLLEN glitch

Initializing the PLLCOUNT with a value greater than zero creates a glitch on the PLLEN sig-
nal during asynchronous wake up.

Fix/Workaround

The lock-masking mechanism for the PLL should not be used.

The PLLCOUNT field of the PLL Control Register should always be written to zero.

WDT Control Register does not have synchronization feedback

When writing to the Timeout Prescale Select (PSEL), Time Ban Prescale Select (TBAN),
Enable (EN), or WDT Mode (MODE) fieldss of the WDT Control Register (CTRL), a synchro-
nizer is started to propagate the values to the WDT clcok domain. This synchronization
takes a finite amount of time, but only the status of the synchronization of the EN bit is
reflected back to the user. Writing to the synchronized fields during synchronization can lead
to undefined behavior.

Fix/Workaround

-When writing to the affected fields, the user must ensure a wait corresponding to 2 clock
cycles of both the WDT peripheral bus clock and the selected WDT clock source.

-When doing writes that changes the EN bit, the EN bit can be read back until it reflects the
written value.

SPI data transfer hangs with CSR0.CSAAT==1 and MR.MODFDIS==

When CSR0.CSAAT==1 and mode fault detection is enabled (MR.MODFDIS==0), the SPI
module will not start a data transfer.

Fix/Workaround

Disable mode fault detection by writing a one to MR.MODFDIS.

SPI disable does not work in SLAVE mode
SPI disable does not work in SLAVE mode.
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TC

USBC

Fix/Workaround
Read the last received data, then perform a software reset by writing a one to the Software
Reset bit in the Control Register (CR.SWRST).

Disabling SPI has no effect on the SR.TDRE bit

Disabling SPI has no effect on the SR.TDRE bit whereas the write data command is filtered
when SPI is disabled. Writing to TDR when SPI is disabled will not clear SR.TDRE. If SPI is
disabled during a PDCA transfer, the PDCA will continue to write data to TDR until its buffer
is empty, and this data will be lost.

Fix/Workaround

Disable the PDCA, add two NOPs, and disable the SPI. To continue the transfer, enable the
SPl and PDCA.

SPI bad serial clock generation on 2nd chip_select when SCBR=1, CPOL=1, and
NCPHA=0

When multiple chip selects (CS) are in use, if one of the baudrates equal 1 while one
(CSRNn.SCBR=1) of the others do not equal 1, and CSRn.CPOL=1 and CSRn.NCPHA=0,
then an additional pulse will be generated on SCK.

Fix/Workaround

When multiple CS are in use, if one of the baudrates equals 1, the others must also equal 1
if CSRn.CPOL=1 and CSRn.NCPHA=0.

Channel chaining skips first pulse for upper channel

When chaining two channels using the Block Mode Register, the first pulse of the clock
between the channels is skipped.

Fix/Workaround

Configure the lower channel with RA = 0x1 and RC = 0x2 to produce a dummy clock cycle
for the upper channel. After the dummy cycle has been generated, indicated by the
SR.CPCS bit, reconfigure the RA and RC registers for the lower channel with the real
values.

In USB host mode, entering suspend mode for low speed device can fail when the
USB freeze (USBCON.FRZCLK=1) is done just after UHCON.SOFE=0.

Fix/Workaround

When entering suspend mode (UHCON.SOFE is cleared), check that USBFSM.DRDSTATE
is not equal to three before freezing the clock (USBCON.FRZCLK=1).

In USB host mode, the asynchronous attach detection (UDINT.HWUPI) can fail when
the USB clock freeze (USBCON.FRZCLK=1) is done just after setting the USB-
STA.VBUSRAQ bit.

Fix/Workaround

After setting USBSTA.VBUSRQ bit, wait until the USBFSM register value is
‘A_WAIT_BCON’ before setting the USBCON.FRZCLK bit.
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