EXFL

Microchip Technology - ATSAMD21G17A-MF Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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"

Active

ARM® Cortex®-M0+

32-Bit Single-Core

48MHz

I2C, LINbus, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
38

128KB (128K x 8)

FLASH

16K x 8

1.62V ~ 3.6V

A/D 14x12b; D/A 1x10b

Internal

-40°C ~ 125°C (TA)

Surface Mount

48-VFQFN Exposed Pad

48-QFN (7x7)

https://www.e-xfl.com/product-detail/microchip-technology/atsamd21gl7a-mf

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/atsamd21g17a-mf-4405065
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

7.2
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7.2.2

7.2.3

32-bit ARM-Based Microcontrollers

4. Note that TC6 and TC7 are not supported on the SAM D21E and G devices. Refer to Configuration
Summary for details.

5. This function is only activated in the presence of a debugger.

6. If the PA24 and PA25 pins are not connected, it is recommended to enable a pull-up on PA24 and
PA25 through input GPIO mode. The aim is to avoid an eventually extract power consumption
(<1mA) due to a not stable level on pad. The port PA24 and PA25 doesn't have Drive Strength
option.

Related Links
Electrical Characteristics

Other Functions

Oscillator Pinout

The oscillators are not mapped to the normal PORT functions and their multiplexing are controlled by
registers in the System Controller (SYSCTRL).

Table 7-2. Oscillator Pinout

XOSC VDDIO PA14
XOUT PA15
XOSC32K VDDANA XIN32 PAOO
XOUT32 PAO1

Serial Wire Debug Interface Pinout

Only the SWCLK pin is mapped to the normal PORT functions. A debugger cold-plugging or hot-plugging
detection will automatically switch the SWDIO port to the SWDIO function.

Table 7-3. Serial Wire Debug Interface Pinout
N N T
SWCLK VDDIO PA30

SWDIO VDDIO PA31

SERCOM I2C Pins
Table 7-4. SERCOM Pins Supporting I12C

Pins Supporting I12C Hs mode

SAM D21E PA08, PA0Y, PA16, PA17, PA22, PA23
SAM D21G PAO8, PA09, PA12, PA13, PA16, PA17, PA22, PA23
SAM D21J PAO8, PA09, PA12, PA13, PA16, PA17, PA22, PA23, PB12, PB13, PB16, PB17
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32-bit ARM-Based Microcontrollers

0 The generic clock generator is stopped in standby and the GCLK_IO pin state (one or zero)
will be dependent on the setting in GENCTRL.OOV.
1 The generic clock generator is kept running and output to its dedicated GCLK_|O pin during

standby mode.

Bit 20 — DIVSEL: Divide Selection

This bit is used to decide how the clock source used by the generic clock generator will be divided. If the
clock source should not be divided, the DIVSEL bit must be zero and the GENDIV.DIV value for the
corresponding generic clock generator must be zero or one.

Value Description
0 The generic clock generator equals the clock source divided by GENDIV.DIV.
1 The generic clock generator equals the clock source divided by 2A(GENDIV.DIV+1).

Bit 19 — OE: Output Enable
This bit is used to enable output of the generated clock to GCLK_IO when GCLK_10O is not selected as a
source in the GENCLK.SRC bit group.

Value Description
0 The generic clock generator is not output.
1 The generic clock generator is output to the corresponding GCLK_|O, unless the

corresponding GCLK_|O is selected as a source in the GENCLK.SRC bit group.

Bit 18 — OOV: Output Off Value
This bit is used to control the value of GCLK_I0 when GCLK_|O is not selected as a source in the
GENCLK.SRC bit group.

0 The GCLK_IO will be zero when the generic clock generator is turned off or when the OE bit
is zero.

1 The GCLK_IO will be one when the generic clock generator is turned off or when the OE bit
is zero.

Bit 17 — IDC: Improve Duty Cycle
This bit is used to improve the duty cycle of the generic clock generator when odd division factors are
used.

Value Description
0 The generic clock generator duty cycle is not 50/50 for odd division factors.
1 The generic clock generator duty cycle is 50/50.

Bit 16 — GENEN: Generic Clock Generator Enable
This bit is used to enable and disable the generic clock generator.

Value Description
0 The generic clock generator is disabled.
1 The generic clock generator is enabled.

Bits 12:8 — SRC[4:0]: Source Select
These bits define the clock source to be used as the source for the generic clock generator, as shown in
the table below.
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Bit 12 - LBYPASS: Lock Bypass

Value Description

0 Normal Mode: the CLK_FDPLL96M is turned off when lock signal is low.
1 Lock Bypass Mode: the CLK_FDPLL96M is always running, lock is irrelevant.

Bits 10:8 — LTIME[2:0]: Lock Time
These bits select Lock Timeout.

0x0 DEFAULT No time-out

0x1-0x3 Reserved

0x4 8MS Time-out if no lock within 8 ms
0x5 9IMS Time-out if no lock within 9 ms
0x6 10MS Time-out if no lock within 10 ms
0x7 11MS Time-out if no lock within 11 ms

Bits 5:4 — REFCLK][1:0]: Reference Clock Selection
These bits select the CLK_FDPLL96M_REF source.

0x0 XOSC32 XOSC32 clock reference

0x1 XOSC XOSC clock reference

0x2 GCLK_DPLL GCLK_DPLL clock reference
0x3 Reserved

Bit 3 — WUF: Wake Up Fast

Value Description

0 DPLL CK output is gated until complete startup time and lock time.
1 DPLL CK output is gated until startup time only.

Bit 2 - LPEN: Low-Power Enable

Value Description

0 The time to digital converter is selected.
1 The time to digital converter is not selected, this will improve power consumption but
increase the output jitter.

Bits 1:0 — FILTER[1:0]: Proportional Integral Filter Selection
These bits select the DPLL filter type.

0x0 DEFAULT Default filter mode
0x1 LBFILT Low bandwidth filter
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Bit 6 — CLKREP: Clock Representation
This bit is valid only in Mode 2 and determines how the hours are represented in the Clock Value
(CLOCK) register. This bit can be written only when the peripheral is disabled.

This bit is not synchronized.

Value Description

0 24 Hour
1 12 Hour (AM/PM)

Bits 3:2 — MODE[1:0]: Operating Mode
These bits define the operating mode of the RTC.

These bits are not synchronized.

D S

0x0 COUNT32 Mode 0: 32-bit Counter
0x1 COUNT16 Mode 1: 16-bit Counter
0x2 CLOCK Mode 2: Clock/Calendar
0x3 Reserved

Bit 1 — ENABLE: Enable

Due to synchronization, there is delay from writing CTRL.ENABLE until the peripheral is enabled/
disabled. The value written to CTRL.ENABLE will read back immediately, and the Synchronization Busy
bit in the Status register (STATUS.SYNCBUSY) will be set. STATUS.SYNCBUSY will be cleared when
the operation is complete.

This bit is not enable-protected.

Value Description

0 The peripheral is disabled or being disabled.
1 The peripheral is enabled or being enabled.

Bit 0 —- SWRST: Software Reset
Writing a zero to this bit has no effect.

Writing a one to this bit resets all registers in the RTC, except DBGCTRL, to their initial state, and the
RTC will be disabled.

Writing a one to CTRL.SWRST will always take precedence, meaning that all other writes in the same
write-operation will be discarded.

Due to synchronization, there is a delay from writing CTRL.SWRST until the reset is complete.
CTRL.SWRST and STATUS.SYNCBUSY will both be cleared when the reset is complete.

This bit is not enable-protected.

Value Description

0 There is no reset operation ongoing.
1 The reset operation is ongoing.

Read Request
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Increment Step Size bit group in the Block Transfer Control register (BTCTRL.STEPSIZE). If
BTCTRL.STEPSEL=0, the step size for the source incrementation will be the size of one beat.

When source address incrementation is configured (BTCTRL.SRCINC=1), SRCADDR is calculated as
follows:

If BTCTRL.STEPSEL=1:
SRCADDR = SRCADDRgy., o7 + BTCNT - (BEATSIZE + 1) - 25TEFS12E

If BTCTRL.STEPSEL=0:
SRCADDR = SRCADDRgy oy + BTCNT - (BEATSIZE + 1)

» SRCADDRgTaRT is the source address of the first beat transfer in the block transfer

*  BTCNT is the initial number of beats remaining in the block transfer

*  BEATSIZE is the configured number of bytes in a beat

»  STEPSIZE is the configured number of beats for each incrementation
The following figure shows an example where DMA channel 0 is configured to increment the source
address by one beat after each beat transfer (BTCTRL.SRCINC=1), and DMA channel 1 is configured to
increment the source address by two beats (BTCTRL.SRCINC=1, BTCTRL.STEPSEL=1, and

BTCTRL.STEPSIZE=0x1). As the destination address for both channels are peripherals, destination
incrementation is disabled (BTCTRL.DSTINC=0).

Figure 20-8. Source Address Increment

SRC Data Buffer

@b} | PERIPHERAL 0

a
b

_ —» DMA Channel 0
d

ey TEVAGHEREI ' > PERIPHERAL
f

Incrementation for the destination address of a block transfer is enabled by setting the Destination
Address Incrementation Enable bit in the Block Transfer Control register (BTCTRL.DSTINC=1). The step
size of the incrementation is configurable by clearing BTCTRL.STEPSEL=0 and writing
BTCTRL.STEPSIZE to the desired step size. If BTCTRL.STEPSEL=1, the step size for the destination
incrementation will be the size of one beat.

When the destination address incrementation is configured (BTCTRL.DSTINC=1), SRCADDR must be
set and calculated as follows:

DSTADDR = DSTADDRgy s pr + BTCNT « (BEATSIZE + 1) « 2°TEPSIZE | where BTCTRL.STEPSEL is zero

DSTADDR = DSTADDR ¢y ppy + BTCNT « (BEATSIZE + 1) where BTCTRL.STEPSEL is one

* DSTADDRGgTaRT is the destination address of the first beat transfer in the block transfer
*  BTCNT is the initial number of beats remaining in the block transfer
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26.6.4.2

32-bit ARM-Based Microcontrollers

DMA, Interrupts and Events
Table 26-4. Module Request for SERCOM USART

ows et e
Yes Yes NA

(request cleared when data is written)

Data Register Empty (DRE)

Receive Complete (RXC) Yes Yes

(request cleared when data is read)
Transmit Complete (TXC) NA Yes
Receive Start (RXS) NA Yes
Clear to Send Input Change (CTSIC) NA Yes
Receive Break (RXBRK) NA Yes
Error (ERROR) NA Yes
DMA Operation

The USART generates the following DMA requests:

» Data received (RX): The request is set when data is available in the receive FIFO. The request is
cleared when DATA is read.

» Data transmit (TX): The request is set when the transmit buffer (TX DATA) is empty. The request is
cleared when DATA is written.

Interrupts

The USART has the following interrupt sources. These are asynchronous interrupts, and can wake up the
device from any sleep mode:

»  Data Register Empty (DRE)

*  Receive Complete (RXC)

*  Transmit Complete (TXC)

* Receive Start (RXS)

*  Clear to Send Input Change (CTSIC)
* Received Break (RXBRK)

*  Error (ERROR)

Each interrupt source has its own interrupt flag. The interrupt flag in the Interrupt Flag Status and Clear
register (INTFLAG) will be set when the interrupt condition is met. Each interrupt can be individually
enabled by writing '1' to the corresponding bit in the Interrupt Enable Set register (INTENSET), and
disabled by writing '1' to the corresponding bit in the Interrupt Enable Clear register INTENCLR).

An interrupt request is generated when the interrupt flag is set and if the corresponding interrupt is
enabled. The interrupt request remains active until either the interrupt flag is cleared, the interrupt is
disabled, or the USART is reset. For details on clearing interrupt flags, refer to the INTFLAG register
description.

The USART has one common interrupt request line for all the interrupt sources. The value of INTFLAG
indicates which interrupt is executed. Note that interrupts must be globally enabled for interrupt requests.
Refer to Nested Vector Interrupt Controller for details.

© 2017 Microchip Technology Inc. Datasheet Complete 40001882A-page 404



32-bit ARM-Based Microcontrollers

Bit

Access
Reset

Bit

Access
Reset

15 14 13 12 1" 10 9 8
| | | | | |
7 6 5 4 3 2 1 0
CTRLB ENABLE SWRST
R R R
0 0 0

Bit 2 — CTRLB: CTRLB Synchronization Busy

Writing to the CTRLB when the SERCOM is enabled requires synchronization. Ongoing synchronization
is indicated by SYNCBUSY.CTRLB=1 until synchronization is complete. If CTRLB is written while
SYNCBUSY.CTRLB=1, an APB error will be generated.

Value Description

0 CTRLB synchronization is not busy.
1 CTRLB synchronization is busy.

Bit 1 —- ENABLE: SERCOM Enable Synchronization Busy
Enabling and disabling the SERCOM (CTRLA.ENABLE) requires synchronization. Ongoing
synchronization is indicated by SYNCBUSY.ENABLE=1 until synchronization is complete.

Writes to any register (except for CTRLA.SWRST) while enable synchronization is on-going will be
discarded and an APB error will be generated.

Value Description

0 Enable synchronization is not busy.
1 Enable synchronization is busy.

Bit 0 - SWRST: Software Reset Synchronization Busy
Resetting the SERCOM (CTRLA.SWRST) requires synchronization. Ongoing synchronization is indicated
by SYNCBUSY.SWRST=1 until synchronization is complete.

Writes to any register while synchronization is on-going will be discarded and an APB error will be
generated.

Value Description

0 SWRST synchronization is not busy.

1 SWRST synchronization is busy.
27.8.9 Address
Name: ADDR
Offset: 0x24
Reset:  0x00000000
Property: PAC Write-Protection, Enable-Protected
Bit 31 30 29 28 27 26 25 24
Access
Reset
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data is also received. For instance, writing SERCTRL0O.RXLOOP=1 will connect SD1 output to SDO input,
or writing SERCTRL1.RXLOOP=1 will connect SDO output to SD1 input.

RXLOOP=1 will connect the Transmitter output of the other Serializer to the Receiver input of the current
Serializer. For the Loop-back Mode to work, the current Serializer must be configured as receiver and the
other Serializer as transmitter.

Writing SERCTRLmM.RXLOOP=0 will restore normal behavior and connection between Serializer m and
SDm pin input.

As for other changes to the Serializer configuration, Serializer m must be disabled before writing the
SERCTRLm register to update SERCTRLmM.RXLOOP.

I2S Application Examples

The I2S can support several serial communication modes used in audio or high-speed serial links. Some
standard applications are shown in the following figures.

Note: The following examples are not a complete list of serial link applications supported by the 12S.

Figure 29-7. Audio Application Block Diagram

P Serial Clock =
ISCKn | v g

Word Select EXTERNAL
> ’s
RECEIVER

i

1%s IFSn

{  Serial Data Out
I1SDm | >
Serial Clock | | | I | | | |

Word Select ‘k: E i E i
| | | [ | I
| | | 1 | I | 1
Serial Data Out
[ |
[

| Left Channel Right Channel
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Reset:  0x0000
Property: PAC Write-Protection

Bit 15 14 13 12 11 10 9 8
TXUR1 TXURO TXRDY1 TXRDYO
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
RXOR1 RXORO0 RXRDY1 RXRDYO0
Access R/W R/W R/W R/W
Reset 0 0 0 0

Bits 13,12 — TXURx : Transmit Underrun x Interrupt Enable [x=1..0]
Writing a '0' to this bit has no effect.

Writing a '1' to this bit will clear the Transmit Underrun x Interrupt Enable bit, which disables the Transmit
Underrun x interrupt.

Value Description
0 The Transmit Underrun x interrupt is disabled.
1 The Transmit Underrun x interrupt is enabled.

Bits 9,8 - TXRDYx : Transmit Ready x Interrupt Enable [x=1..0]
Writing a '0' to this bit has no effect.

Writing a '1' to this bit will clear the Transmit Ready x Interrupt Enable bit, which disables the Transmit
Ready x interrupt.

Value Description
0 The Transmit Ready x interrupt is disabled.
1 The Transmit Ready x interrupt is enabled.

Bits 4,5 - RXORx : Receive Overrun x Interrupt Enable [x=1..0]
Writing a '0' to this bit has no effect.

Writing a '1' to this bit will clear the Receive Overrun x Interrupt Enable bit, which disables the Receive
Overrun x interrupt.

Value Description
0 The Receive Overrun x interrupt is disabled.
1 The Receive Overrun x interrupt is enabled.

Bits 1,0 - RXRDYx : Receive Ready x Interrupt Enable [x=1..0]
Writing a '0' to this bit has no effect.

Writing a '1' to this bit will clear the Receive Ready x Interrupt Enable bit, which disables the Receive
Ready x interrupt.

Value Description
0 The Receive Ready x interrupt is disabled.
1 The Receive Ready x interrupt is enabled.
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30.6.2.1
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N

Counter The clock control is handled externally (e.g. counting external events)

CcC For compare operations, the CC are referred to as “compare channels”

For capture operations, the CC are referred to as “capture channels.”

The counter in the TC can either count events from the Event System, or clock ticks of the GCLK_TCx
clock, which may be divided by the prescaler.

The counter value is passed to the CCx where it can be either compared to user-defined values or
captured.

The compare and capture registers (CCx) and counter register (COUNT) can be configured as 8-, 16- or
32-bit registers, with according MAX values. Mode settings determine the maximum range of the counter.

In 8-bit mode, Period Value (PER) is also available. The counter range and the operating frequency
determine the maximum time resolution achievable with the TC peripheral.

The TC can be set to count up or down. Under normal operation, the counter value is continuously
compared to the TOP or ZERO value to determine whether the counter has reached that value. On a
comparison match the TC can request DMA transactions, or generate interrupts or events for the Event
System. On a comparison match the TC can request DMA transactions, or generate interrupts or events
for the Event System.

In compare operation, the counter value is continuously compared to the values in the CCx registers. In
case of a match the TC can request DMA transactions, or generate interrupts or events for the Event
System. In waveform generator mode, these comparisons are used to set the waveform period or pulse
width.

Capture operation can be enabled to perform input signal period and pulse width measurements, or to
capture selectable edges from an IO pin or internal event from Event System.

Basic Operation

Initialization
The following registers are enable-protected, meaning that they can only be written when the TC is
disabled (CTRLA.ENABLE =0):

*  Control A register (CTRLA), except the Run Standby (RUNSTDBY), Enable (ENABLE) and
Software Reset (SWRST) bits

Enable-protected bits in the CTRLA register can be written at the same time as CTRLA.ENABLE is
written to '1', but not at the same time as CTRLA.ENABLE is written to '0'. Enable-protection is denoted
by the "Enable-Protected" property in the register description. The following bits are enable-protected:

»  Event Action bits in the Event Control register (EVCTRL.EVACT)

Before enabling the TC, the peripheral must be configured by the following steps:

1. Enable the TC bus clock (CLK_TCx_APB).

2. Select 8-, 16- or 32-bit counter mode via the TC Mode bit group in the Control A register
(CTRLA.MODE). The default mode is 16-bit.

3. Select one wave generation operation in the Waveform Generation Operation bit group in the
Control A register (CTRLA.WAVEGEN).

4. |If desired, the GCLK_TCx clock can be prescaled via the Prescaler bit group in the Control A
register (CTRLA.PRESCALER).
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Value Description
0 The TC will wrap around and continue counting on an overflow/underflow condition.
1 The TC will wrap around and stop on the next underflow/overflow condition.

Bit 0 — DIR: Counter Direction
This bit is used to change the direction of the counter.

Writing a '0' to this bit has no effect.

Writing a '1' to this bit will clear the bit and make the counter count up.

Value Description

0 The timer/counter is counting up (incrementing).
1 The timer/counter is counting down (decrementing).
30.8.5 ControlC
Name: CTRLC
Offset: 0x06
Reset:  0x00
Property: PAC Write-Protection, Read-synchronized, Write-Synchronized
Bit 7 6 5 4 3 2 1 0
CPTEN1 CPTENO INVEN1 INVENO
Access R/W R/W R/W R/W
Reset 0 0 0 0

Bits 5,4 —- CPTENx: Capture Channel x Enable
These bits are used to select the capture or compare operation on channel x.

Writing a '1' to CPTENXx enables capture on channel x.

Writing a '0' to CPTENX disables capture on channel x.

Bits 1,0 — INVENx: Waveform Output x Inversion Enable
These bits are used to select inversion on the output of channel x.
Writing a '1' to INVENX inverts output from WOIX].

Writing a '0' to INVENX disables inversion of output from WOIx].

30.8.6 Debug Control
Name: DBGCTRL
Offset: 0x08
Reset: 0x00
Property: PAC Write-Protection
Bit 7 6 5 4 3 2 1 0
DBGRUN
Access R/W
Reset 0

© 2017 Microchip Technology Inc. Datasheet Complete 40001882A-page 556



32.8.2.8

32-bit ARM-Based Microcontrollers

Bit 4 - WAKEUP: Wake Up Interrupt Flag
This flag is cleared by writing a one to the flag.

This flag is set when the USB is reactivated by a filtered non-idle signal from the lines and will generate
an interrupt if INTENCLR/SET.WAKEUP is one.

Writing a zero to this bit has no effect.
Bit 3 — EORST: End of Reset Interrupt Flag
This flag is cleared by writing a one to the flag.

This flag is set when a USB “End of Reset” has been detected and will generate an interrupt if
INTENCLR/SET.EORST is one.

Writing a zero to this bit has no effect.
Bit 2 — SOF: Start-of-Frame Interrupt Flag
This flag is cleared by writing a one to the flag.

This flag is set when a USB “Start-of-Frame” has been detected (every 1 ms) and will generate an
interrupt if INTENCLR/SET.SOF is one.

The FNUM is updated. In High Speed mode, the MFNUM register is cleared.

Writing a zero to this bit has no effect.

Bit 0 — SUSPEND: Suspend Interrupt Flag
This flag is cleared by writing a one to the flag.

This flag is set when a USB “Suspend” idle state has been detected for 3 frame periods (J state for 3 ms)
and will generate an interrupt if INTENCLR/SET.SUSPEND is one.

Writing a zero to this bit has no effect.

Endpoint Interrupt Summary

Name: EPINTSMRY

Offset: 0x20
Reset: 0x0000
Property: -
Bit 15 14 13 12 11 10 9 8
EPINT[15:8]
Access R R R R R
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
EPINT[7:0]
Access R
Reset 0 0 0 0 0 0 0 0

Bits 15:0 — EPINT[15:0]: EndPoint Interrupt
The flag EPINT[n] is set when an interrupt is triggered by the EndPoint n. See EPINTFLAGN register in
the device EndPoint section.

This bit will be cleared when no interrupts are pending for EndPoint n.
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Bit 7 6 5 4 3 2 1 0
BK1RDY BKORDY STALLRQ1 | STALLRQO | | CURBK | DTGLIN | DTGLOUT |
Access w W W W w w w
Reset 0 0 0 0 0 0 0
Bit 7 — BK1RDY: Bank 1 Ready Clear
Writing a zero to this bit has no effect.
Writing a one to this bit will clear EPSTATUS.BK1RDY bit.
Bit 6 — BKORDY: Bank 0 Ready Clear
Writing a zero to this bit has no effect.
Writing a one to this bit will clear EPSTATUS.BKORDY bit.
Bit 5 — STALLRQ1: STALL bank 1 Request Clear
Writing a zero to this bit has no effect.
Writing a one to this bit will clear EPSTATUS.STALLRQ1 bit.
Bit 4 — STALLRQO: STALL bank 0 Request Clear
Writing a zero to this bit has no effect.
Writing a one to this bit will clear EPSTATUS.STALLRQO bit.
Bit 2 - CURBK: Current Bank Clear
Writing a zero to this bit has no effect.
Writing a one to this bit will clear EPSTATUS.CURBK bit.
Bit 1 — DTGLIN: Data Toggle IN Clear
Writing a zero to this bit has no effect.
Writing a one to this bit will clear EPSTATUS.DTGLIN bit.
Bit 0 — DTGLOUT: Data Toggle OUT Clear
Writing a zero to this bit has no effect.
Writing a one to this bit will clear the EPSTATUS.DTGLOUT bit.
EndPoint Status Set n
Name: EPSTATUSSETnN
Offset:  0x105 + (n x 0x20)
Reset: 0x00
Property: PAC Write-Protection
Bit 7 6 5 4 3 2 1 0
BK1RDY BKORDY STALLRQ1 STALLRQO CURBK DTGLIN DTGLOUT
Access w w w w w w w
Reset 0 0 0 0 0 0 0

Bit 7 — BK1RDY: Bank 1 Ready Set
Writing a zero to this bit has no effect.
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Bit
Pos.
7:0 [

Ox1A : RESULT[7:0]

RESULT
0x1B 15:8 RESULT[15:8]
0x1C 7:0 WINLT[7:0]

WINLT
0x1D 15:8 WINLT[15:8]
Ox1E Reserved
Ox1F Reserved
0x20 7:0 WINUT[7:0]

WINUT
0x21 15:8 WINUT[15:8]
0x22 Reserved
0x23 Reserved
0x24 7:0 GAINCORR[7:0]

GAINCORR
0x25 15:8 GAINCORR[11:8]
0x26 7:0 OFFSETCORR][7:0]
OFFSETCORR
0x27 15:8 OFFSETCORR[11:8]
0x28 7:0 LINEARITY_CAL[7:0]
CALIB

0x29 15:8 BIAS_CAL[2:0]
0x2A DBGCTRL 7:0 DBGRUN

33.8 Register Description
Registers can be 8, 16 or 32 bits wide. Atomic 8-, 16- and 32-bit accesses are supported. In addition, the
8-bit quarters and 16-bit halves of a 32-bit register and the 8-bit halves of a 16-bit register can be
accessed directly.

Some registers are optionally write-protected by the Peripheral Access Controller (PAC). Write-protection
is denoted by the Write-Protected property in each individual register description.

Some registers require synchronization when read and/or written. Synchronization is denoted by the
Write-Synchronized or the Read-Synchronized property in each individual register description.

Some registers are enable-protected, meaning they can be written only when the ADC is disabled.
Enable-protection is denoted by the Enable-Protected property in each individual register description.

33.8.1 Control A

Name: CTRLA

Offset: 0x00

Reset: 0x00

Property: Write-Protected

Bit 7 6 5 4 3 2 1 0
RUNSTDBY ENABLE SWRST
Access R/W R/W R/W
Reset 0 0 0

Bit 2 — RUNSTDBY: Run in Standby
This bit indicates whether the ADC will continue running in standby sleep mode or not:
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Bit 19 — HYST: Hysteresis Enable

This bit indicates the hysteresis mode of comparator n. Hysteresis is available only for continuous mode
(COMPCTRLN. SINGLE=0). COMPCTRLN.HYST can be written only while COMPCTRLN.ENABLE is
zero.

This bit is not synchronized.

These bits are not synchronized.

0 Hysteresis is disabled.
1 Hysteresis is enabled.

Bits 17:16 — OUT[1:0]: Output
These bits configure the output selection for comparator n. COMPCTRLN.OUT can be written only while
COMPCTRLN.ENABLE is zero.

These bits are not synchronized.

Value Name Description

0x0 OFF The output of COMPnN is not routed to the COMPnN I/O port

0x1 ASYNC The asynchronous output of COMPn is routed to the COMPn 1/O port

0x2 SYNC | The synchronous output (including filtering) of COMPn is routed to the COMPn 1/O
port

0x3 N/A Reserved

Bit 15 - SWAP: Swap Inputs and Invert

This bit swaps the positive and negative inputs to COMPn and inverts the output. This function can be
used for offset cancellation. COMPCTRLN.SWAP can be written only while COMPCTRLN.ENABLE is
zero.

These bits are not synchronized.

0 The output of MUXPOS connects to the positive input, and the output of MUXNEG connects
to the negative input.
1 The output of MUXNEG connects to the positive input, and the output of MUXPOS connects

to the negative input.

Bits 13:12 — MUXPOSI[1:0]: Positive Input Mux Selection
These bits select which input will be connected to the positive input of comparator n.
COMPCTRLN.MUXPOS can be written only while COMPCTRLN.ENABLE is zero.

These bits are not synchronized.

Value Name Description
0x0 PINO I/O pin O
0x1 PIN1 1/0O pin 1
0x2 PIN2 I/O pin 2
0x3 PIN3 I/O pin 3

Bits 10:8 — MUXNEG[2:0]: Negative Input Mux Selection
These bits select which input will be connected to the negative input of comparator n.
COMPCTRLN.MUXNEG can only be written while COMPCTRLN.ENABLE is zero.
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Writing a one to COMPCTRLn.ENABLE will prevent further changes to the other bits in COMPCTRLn.
These bits remain protected until COMPCTRLN.ENABLE is written to zero and the write is synchronized.

34.8.12 Scalern

Name: SCALERn

Offset: 0x20 + n*0x01 [n=0..1]
Reset: 0x00

Property: PAC Write-Protection

Bit 7 6 5 4 3 2 1 0
VALUE[5:0]
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0

Bits 5:0 — VALUE[5:0]: Scaler Value

These bits define the scaling factor for channel n of the Vpp voltage scaler. The output voltage, VscaLk,
is:

Vpp - (VALUE+1)
VscaLe = 64
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37.13 PTC Typical Characteristics

37.13.1 Device Variant A

Figure 37-7. Power Consumption [uA]
1 sensor, noise countermeasures disabled, f=48MHz, Vcc=3.3V
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Figure 37-8. Power Consumption [uA]
1 sensor, noise countermeasures Enabled, f=48MHz, Vcc=3.3V
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Table 38-16. Package Reference
JEDEC Drawing Reference MO-220
JESD97 Classification E3

38.2.6 45-ball WLCSP

DRAWINGS NOT SCALED

PIN A1 CORNER b=@ 0.260+/-0.030 (45X)

123456}78910111213 =] 1311110987}654321

o — L o0000d |-

; | 0900000 -
Cf— - + - —— — — 2.699+/-0.03 geoe—(o:om{‘}o(:o}—eogfc

E | OOO‘OOO E

: | Q000008 - ..
A 990000 |

I

/
B A T30

-OYOB -(4><)
2.400
TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS SIDE VIEW
(Unit of Measure = mm)
Q_
BALL SIGNAL | X COORD | Y COORD BALL SIGNAL | X COORD | Y COORD C
A PA27 -1 .039 D9 PBO08 0.4 0.000 [=— 0.483 max
A4 PA28 -0.6 .039 D11 PB04 0.8 0.000 )
Al GNDIO05 -0.2 .039 D13 GNDANA 1.2 0.000 +=| f=—0.20 +/-0.03
A VDDCORE 0.2 .039 E2 A2 -1 -0.34 -
All VDDIN 0.6 .039 E4 AL -0.6 -0.34
A12 PB02 1 .039 E6 PAQ -0.2 -0.34
1 PA25 -1.2 693 | E8 AD 0.2 -0.34
3 VDDIO04 -0.8 0.693 | E10 BO 0.6 -0.34
5 ESET_ N| -0.4 1693 | 1 VDDANA 1 -0.34
7 PA3 0 693 | F: A -1.2 -0.693 |
B9 PA3 0.4 .693 | F A 0.8 20.693 |
Bil PBO 0.8 1693 | F PA 0.4 -0.69
B13 PA 1.2 .693 | F PA. 0 -0.693 | -
C. A2 -1 0. F9 Al 0.4 -0.693 |
Cc4 GNDIO04 -0.6 F11 A0 0.8 -0.693 |
C6 PA2 -0.2 F13 A04 1.2 -0.6!
Ci PAO 0.2 G2 Al 1 .0
C10 Al 0.6 G4 Al4 0.6 .0 |—~—SEATING PLANE
ci2 PAO 1 G6 GNDIO02 0.2 .0
D1 PA2 -1.2 G8 VDDIO02 0.2 -1.0:
D3 A2. -0.8 .00 G10 PA10 0.6 -1.039
Al -0.4 .00 G12 PAQ7 1 -1.039
D7 PA1 0 00 Backside Coating : 0.04mm
: " : |=— 0.203 +/- 0.025
Notes : 1. Dimension "b" is measured at the maximum ball diameter in a plane to the seating plane.
07/07/2014
Atm E l TITLE GPC DRAWING NO.| REV.
Package Drawing Contact: VH, 45 ball (13x7 Array), 0.4mm pitch GKG VH B
packagedrawings@atmel.com 2.944 x 2.699 x 0.483mm, WLCSP

Table 38-17. Device and Package Maximum Weight
7.3 mg

Table 38-18. Package Characteristics

Moisture Sensitivity Level MSLA1

Table 38-19. Package Reference
JEDEC Drawing Reference MO-220
JESD97 Classification E1
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40.1.3.5 XOSC32K

40.1.3.6 FDPLL

40.1.3.7 DMAC

Fix/Workaround:
Write a zero to the DFLL ONDEMAND bit in the DFLLCTRL register before
configuring the DFLL module.

2 — The DFLL status bits in the PCLKSR register during the USB clock
recovery mode can be wrong after a USB suspend state.

Errata reference: 11938

Fix/Workaround:

Do not monitor the DFLL status bits in the PCLKSR register during the USB
clock recovery mode.

3 — If the DFLL48M reaches the maximum or minimum COARSE or
FINE calibration values during the locking sequence, an out of bounds
interrupt will be generated. These interrupts will be generated even if
the final calibration values at DFLL48M lock are not at maximum or
minimum, and might therefore be false out of bounds interrupts.
Errata reference: 10669

Fix/Workaround:

Check that the lockbits: DFLLLCKC and DFLLLCKF in the SYSCTRL
Interrupt Flag Status and Clear register (INTFLAG) are both set before
enabling the DFLLOOB interrupt.

1 — The automatic amplitude control of the XOSC32K does not work.
Errata reference: 10933

Fix/Workaround:

Use the XOSC32K with Automatic Amplitude control disabled
(XOSC32K.AAMPEN = 0)

1 — When changing on-the-fly the FDPLL ratio in DPLLnRATIO register,
STATUS.DPLLNLDRTO will not be set when the ratio update will be
completed.

Errata reference: 15753

Fix/Workaround:

Wait for the interruption flag INTFLAG.DPLLNLDRTO instead.

1 — When at least one channel using linked descriptors is already
active, enabling another DMA channel (with or without linked
descriptors) can result in a channel Fetch Error (FERR) or an incorrect
descriptor fetch.

This happens if the channel number of the channel being enabled is
lower than the channel already active.

Errata reference: 15683

Fix/Workaround:

When enabling a DMA channel while other channels using linked descriptors
are already active, the channel number of the new channel enabled must be
greater than the other channel numbers.

2 — If data is written to CRCDATAIN in two consecutive instructions, the
CRC computation may be incorrect.
Errata reference: 13507
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Table 44-47. Internal 8MHz RC Oscillator Characteristics (Device Variant B)

Symool Faameter——Condions i T Nox. i

fout Output frequency Calibrated against a 8MHz reference at 25°C, 7.54 | 8 8.19 MHz
over [-40, +85]°C, over [1.62, 3.63]V

Calibrated against a 8MHz reference at 25°C, 7.94 8 8.06
at VDD=3-3V

Calibrated against a 8MHz reference at 25°C, 7.92 8 8.06
over [1.62, 3.63]V

loscem | Current consumption [IDLEIDLE2 on OSC32K versus IDLE2 on 64 96 pA
calibrated OSC8M enabled at 8MHz
(FRANGE=1, PRESC=0)

tsTARTUP Startup time = 24 3.3 us
Duty Duty cycle - 50 - %

44.8.7 Fractional Digital Phase Locked Loop (FDPLL96M) Characteristics
Table 44-48. FDPLL96M Characteristics(!) (Device Variant A)

o Funer Contors e

Input frequency - 2000 KHz
fout Output frequency 48 - 96 MHz
leppLigsem | Current consumption | fiy= 32 kHz, foyt= 48 MHz - 500 700 pA

fin= 32 kHz, foyt= 96 MHz - 900 1200
Jp Period jitter fin= 32 kHz, foyt= 48 MHz - 1.5 20 %
fin= 32 kHz, foyt= 96 MHz - 3.0 10.0
fin= 2 MHz, foyt= 48 MHZz - 1.3 2.0
fin= 2 MHz, foyt= 96 MHz - 3.0 7.0
tLock Lock Time After start-up, time to get lock signal. - 1.3 2 ms

fIN= 32 kHz, fOUTz 96 MHz

fIN= 2 MHz, fOUT= 96 MHz = 25 50 us
Duty Duty cycle 40 50 60 %

Table 44-49. FDPLL96M Characteristics(!) (Device Variant B, Die Revision E)

S Fanir Contors e

Input frequency - 2000 KHz
fouT Output frequency 48 - 96 MHz
lrppLLoem | Current consumption | fiy= 32 kHz, foyt= 48 MHz - 500 740 pA

fin= 32 kHz, foyt= 96 MHz - 900 1262
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