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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

Active

ARM® Cortex®-M0O+
32-Bit Single-Core
48MHz

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"

CANbDus, I2C, LINbus, SPI, UART/USART

Brown-out Detect/Reset, DMA, POR, WDT

26

64KB (64K x 8)
FLASH

8K x 8

2.7V ~ 5.5V

A/D 10x12b, 1x16b; D/A 1x10b

Internal
-40°C ~ 105°C (TA)

Surface Mount

32-VFQFN Exposed Pad

32-VQFN (5x5)

https://www.e-xfl.com/product-detail/microchip-technology/atsamc2lel6a-mnt

Email: info@E-XFL.COM

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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SAM C20/C21

Ordering Information
SAMC 21 |

Product Family
SAMC = 5V Microcontroller

Product Series

21 = Cortex MO+ CPU, DMA, CAN,
16-bit SDADC

20 = Cortex M0+ CPU, DMA

Pin Count

E = 32 Pins
G =48 Pins
J =64 Pins
N =100 Pins

Flash Memory Density

|

|

|
— 1 -]

Package Carrier

No character = Tray (Default)
T = Tape and Reel

Package Grade

U = -40 - 85.C Matte Sn Plating
N = -40 - 105.C Matte Sn Plating

Package Type

18 = 256KB
17 = 128KB
16 = 64KB
15 = 32KB

Device Variant

A = Default Variant

A=TQFP
M = QFN
U=WLCSP

Note: Not all combinations are valid. The available ordering numbers are listed in the Configuration

Summary.
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SAM C20/C21

Bit 31 30 29 28 27 26 25 24
ADDOFF[19:12] |
Access R R R R R R R R
Reset X X X X X X X X
Bit 23 22 21 20 19 18 17 16
ADDOFF[11:4]
Access R R R R R R R R
Reset X X X X X X X X
Bit 15 14 13 12 11 10 9 8
ADDOFF[3:0]
Access R R R R
Reset X X X X
Bit 7 6 5 4 3 2 1 0
FMT EPRES
Access R R
Reset 1 X

Bits 31:12 — ADDOFF[19:0]: Address Offset
The base address of the component, relative to the base address of this ROM table.

Bit 1 — FMT: Format

Always read as '1', indicating a 32-bit ROM table.

Bit 0 —- EPRES: Entry Present

This bit indicates whether an entry is present at this location in the ROM table.

This bit is set at power-up if the device is not protected indicating that the entry is not present.

This bit is cleared at power-up if the device is not protected indicating that the entry is present.

13.13.12 CoreSight ROM Table End

Name: END

Offset: 0x1008
Reset:  0x00000000
Property: -

© 2017 Microchip Technology Inc.
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Value Description
0 The APBC clock for the PTC is stopped.
1 The APBC clock for the PTC is enabled.

Bit 21 — DAC: DAC APBC Mask Clock Enable

Value Description
0 The APBC clock for the DAC is stopped.
1 The APBC clock for the DAC is enabled.

Bit 20 - AC: AC APBC Clock Enable

Value Description
0 The APBC clock for the AC is stopped.
1 The APBC clock for the AC is enabled.

Bit 19 — SDADC: SDADC APBC Clock Enable

Value Description
0 The APBC clock for the SDADC is stopped.
1 The APBC clock for the SDADC is enabled.

Bit 18 — ADC1: ADC1 APBC Clock Enable

Value Description
0 The APBC clock for the ADC1 is stopped.
1 The APBC clock for the ADC1 is enabled.

Bit 17 — ADCO0: ADCO APBC Clock Enable

Value Description
0 The APBC clock for the ADCO is stopped.
1 The APBC clock for the ADCO is enabled.

Bit 16 — TC4: TC4 APBC Mask Clock Enable

Bit 15 - TC3: TC3 APBC Mask Clock Enable

Value Description
0 The APBC clock for the TC3 is stopped.
1 The APBC clock for the TC3 is enabled.

Bit 14 — TC2: TC2 APBC Mask Clock Enable

Value Description
0 The APBC clock for the TC2 is stopped.
1 The APBC clock for the TC2 is enabled.

Bit 13 - TC1: TC1 APBC Mask Clock Enable

Value Description
0 The APBC clock for the TC1 is stopped.
1 The APBC clock for the TC1 is enabled.
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SAM C20/C21

Figure 20-5. Output Clock Switching Operation
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Loop Divider Ratio Updates
The DPLL Controller supports on-the-fly update of the DPLL Ratio Control (DPLLRATIO) register,
allowing to modify the loop divider ratio and the loop divider ratio fractional part when the DPLL is
enabled.

STATUS.DPLLLDRTO is set when the DPLLRATIO register has been modified and the DPLL analog cell
has successfully sampled the updated value. At that time the DPLLSTATUS.LOCK bit is cleared and set
again by hardware when the output frequency reached a stable state.

Figure 20-6. RATIOCTRL register update operation
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Digital Filter Selection

The PLL digital filter (PI controller) is automatically adjusted in order to provide a good compromise
between stability and jitter. Nevertheless a software operation can override the filter setting using the
Filter bit field in the DPLL Control B register (DPLLCTRLB.FILTER). The Low Power Enable bit
(DPLLCTRLB.LPEN) can be use to bypass the Time to Digital Converter (TDC) module.

20.6.6 DMA Operation
Not applicable.

20.6.7 Interrupts
The OSCCTRL has the following interrupt sources:

«  XOSCRDY - Multipurpose Crystal Oscillator Ready: A 0-to-1 transition on the STATUS.XOSCRDY
bit is detected
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22.3

22.4

22.5

2251

22.5.2

22.5.3

22.5.4

SAM C20/C21

Block Diagram
Figure 22-1. SUPC Block Diagram
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|, temperature sensor
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I reference voltage

Signal Description
Not appclicable.

Related Links
/O Multiplexing and Considerations

Product Dependencies
In order to use this peripheral, other parts of the system must be configured correctly, as described below.

I/0 Lines
Not applicable.

Power Management
The SUPC can operate in all sleep modes.

Related Links
PM — Power Manager

Clocks
The SUPC bus clock (CLK_SUPC_APB) can be enabled and disabled in the Main Clock module.

A 32KHz clock, asynchronous to the user interface clock (CLK_SUPC_APB), is required to run BODVDD
and BODCORE in sampled mode. Due to this asynchronicity, writing to certain registers will require
synchronization between the clock domains. Refer to Synchronization for further details.

Related Links

OSC32KCTRL — 32KHz Oscillators Controller

Peripheral Clock Masking

DMA
Not applicable.
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SAM C20/C21

Bit 31 30 29 28 27 26 25 24
CRCDATAIN[31:24] |
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 16
CRCDATAIN[23:16]
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8
CRCDATAIN[15:8]
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CRCDATAIN[7:0]
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

25.8.4

Bits 31:0 — CRCDATAIN[31:0]: CRC Data Input
These bits store the data for which the CRC checksum is computed. A new CRC Checksum is ready

(CRCBEAT+ 1) clock cycles after the CRCDATAIN register is written.

CRC Checksum

The CRCCHKSUM represents the 16- or 32-bit checksum value and the generated CRC. The register is
reset to zero by default, but it is possible to reset all bits to one by writing the CRCCHKSUM register
directly. It is possible to write this register only when the CRC module is disabled. If CRC-32 is selected
and the CRC Status Busy flag is cleared (i.e., CRC generation is completed or aborted), the bit reversed
(bit 31 is swapped with bit 0, bit 30 with bit 1, etc.) and complemented result will be read from
CRCCHKSUM. If CRC-16 is selected or the CRC Status Busy flag is set (i.e., CRC generation is
ongoing), CRCCHKSUM will contain the actual content.

Name: CRCCHKSUM
Offset: 0x08
Reset: 0x00000000

Property: PAC Write-Protection, Enable-Protected
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SAM C20/C21

Bit

Access
Reset

Bit

Access
Reset

Bit

Access
Reset

Bit

Access
Reset

26.8.7

31 30 29 28 27 26 25 24
EXTINT[31:24] |

RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16

EXTINT[23:16]

RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8

EXTINT[15:8]

RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0

EXTINT[7:0]

RIW RIW RIW RIW RIW RIW RIW RIW

0 0 0 0 0 0 0 0

Bits 31:0 — EXTINT[31:0]: External Interrupt Enable

The bit x of EXTINT enables the interrupt associated with the EXTINTX pin.

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

Writing a '1' to bit x will clear the External Interrupt Enable bit x, which disables the external interrupt

EXTINTX.

Value Description

The external interrupt x is disabled.
The external interrupt x is enabled.

0
1

Interrupt Enable Set

This register allows the user to enable an interrupt without doing a read-modify-write operation. Changes
in this register will also be reflected in the Interrupt Enable Clear (INTENCLR) register.

Name:
Offset:
Reset:

INTENSET
0x10
0x00000000

Property: PAC Write-Protection
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28.

28.1

28.2

SAM C20/C21

PORT - 1/0 Pin Controller

Overview

The 10 Pin Controller (PORT) controls the I/O pins of the device. The I/O pins are organized in a series of
groups, collectively referred to as a PORT group. Each PORT group can have up to 32 pins that can be
configured and controlled individually or as a group. The number of PORT groups on a device may
depend on the package/number of pins. Each pin may either be used for general-purpose 1/O under
direct application control or be assigned to an embedded device peripheral. When used for general-
purpose I/O, each pin can be configured as input or output, with highly configurable driver and pull
settings.

All /O pins have true read-modify-write functionality when used for general-purpose I/O; the direction or
the output value of one or more pins may be changed (set, reset or toggled) explicitly without
unintentionally changing the state of any other pins in the same port group by a single, atomic 8-, 16- or
32-bit write.

The PORT is connected to the high-speed bus matrix through an AHB/APB bridge.

Features
»  Selectable input and output configuration for each individual pin
+  Software-controlled multiplexing of peripheral functions on 1/O pins
*  Flexible pin configuration through a dedicated Pin Configuration register
*  Configurable output driver and pull settings:
— Totem-pole (push-pull)
—  Pull configuration
—  Driver strength
*  Configurable input buffer and pull settings:
— Internal pull-up or pull-down
— Input sampling criteria
— Input buffer can be disabled if not needed for lower power consumption
* Input event:
— Up to four input event pins for each PORT group
— SET/CLEAR/TOGGLE event actions for each event input on output value of a pin
— Can be output to pin
*  Power saving using STANDBY mode
— No access to configuration registers
— Possible access to data registers (DIR, OUT or IN)

© 2017 Microchip Technology Inc. Datasheet Complete DS60001479B-page 428



SAM C20/C21

Bit

Access
Reset

Bit

Access
Reset

Bit

Access
Reset

Bit

Access
Reset

28.9.2

31 30 29 28 27 26 25 24
DIR[31:24] |
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
DIR[23:16]
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
DIR[15:8]
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
DIR[7:0]
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0

Bits 31:0 — DIR[31:0]: Port Data Direction
These bits set the data direction for the individual I/O pins in the PORT group.

Value Description

0 The corresponding I/O pin in the PORT group is configured as an input.
1 The corresponding I/O pin in the PORT group is configured as an output.

Data Direction Clear

This register allows the user to set one or more 1/O pins as an input, without doing a read-modify-write
operation. Changes in this register will also be reflected in the Data Direction (DIR), Data Direction Toggle
(DIRTGL) and Data Direction Set (DIRSET) registers.

Tip: The I/O pins are assembled in pin groups ("PORT groups”) with up to 32 pins. Group 0
consists of the PA pins, group 1 is for the PB pins, etc. Each pin group has its own PORT
registers. For example, the register address offset for the Data Direction (DIR) register for group
0 (PAOQO to PA31) is 0x00, and the register address offset for the DIR register for group 1 (PB0O0
to PB31) is 0x80.

Name: DIRCLR
Offset: 0x04
Reset: 0x00000000

Property: PAC Write-Protection
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30.

30.1

30.2

SAM C20/C21

SERCOM - Serial Communication Interface

Overview
There are up to eight instances of the serial communication interface (SERCOM) peripheral.

A SERCOM can be configured to support a number of modes: 12C, SPI, and USART. When SERCOM is
configured and enabled, all SERCOM resources will be dedicated to the selected mode.

The SERCOM serial engine consists of a transmitter and receiver, baud-rate generator and address
matching functionality. It can use the internal generic clock or an external clock to operate in all sleep
modes.

Related Links

SERCOM USART — SERCOM Universal Synchronous and Asynchronous Receiver and Transmitter
SERCOM SPI — SERCOM Serial Peripheral Interface

SERCOM 12C — SERCOM Inter-Integrated Circuit

Features
» Interface for configuring into one of the following:

Inter-Integrated Circuit (12C) Two-wire Serial Interface

System Management Bus (SMBus™) compatible

Serial Peripheral Interface (SPI)

Universal Synchronous/Asynchronous Receiver/Transmitter (USART)
«  Single transmit buffer and double receive buffer

*  Baud-rate generator

*  Address match/mask logic

*  Operational in all Sleep modes with an external clock source

* Can be used with DMA

See the Related Links for full feature lists of the interface configurations.

Related Links

SERCOM USART — SERCOM Universal Synchronous and Asynchronous Receiver and Transmitter
SERCOM SPI — SERCOM Serial Peripheral Interface

SERCOM 12C — SERCOM Inter-Integrated Circuit
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SAM C20/C21

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
ACKACT CMD[1:0]
Access R/W R/W R/W
Reset 0 0 0
Bit 15 14 13 12 " 10 9 8
AMODE[1:0] AACKEN GCMD SMEN
Access R/W R/W R/W R/W R/W
Reset 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Access
Reset

Bit 18 — ACKACT: Acknowledge Action

This bit defines the slave's acknowledge behavior after an address or data byte is received from the
master. The acknowledge action is executed when a command is written to the CMD bits. If smart mode
is enabled (CTRLB.SMEN=1), the acknowledge action is performed when the DATA register is read.

This bit is not enable-protected.

Value Description

0 Send ACK
1 Send NACK

Bits 17:16 — CMD[1:0]: Command

This bit field triggers the slave operation as the below. The CMD bits are strobe bits, and always read as
zero. The operation is dependent on the slave interrupt flags, INTFLAG.DRDY and INTFLAG.AMATCH,
in addition to STATUS.DIR.

All interrupt flags (INTFLAG.DRDY, INTFLAG.AMATCH and INTFLAG.PREC) are automatically cleared
when a command is given.

This bit is not enable-protected.

Table 33-3. Command Description

T

0x0 X (No action)
0x1 X (Reserved)
0x2 Used to complete a transaction in response to a data interrupt (DRDY)

0 (Master write) Execute acknowledge action succeeded by waiting for any start (S/Sr)
condition

1 (Master read) Wait for any start (S/Sr) condition

Datasheet Complete DS60001479B-page 575
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SAM C20/C21

This register allows the user to clear bits in the CTRLB register without doing a read-modify-write
operation. Changes in this register will also be reflected in the Control B Set register (CTRLBSET).

Name: CTRLBCLR

Offset: 0x04

Reset:  0x00

Property: PAC Write-Protection, Read-Synchronized, Write-Synchronized

Bit 7 6 5 4 3 2 1 0
CMDJ2:0] ONESHOT LUPD DIR
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0

Bits 7:5 - CMD[2:0]: Command

These bits are used for software control of the TC. The commands are executed on the next prescaled
GCLK_TC clock cycle. When a command has been executed, the CMD bit group will be read back as
zero.

Writing 0x0 to these bits has no effect.

Writing a '1' to any of these bits will clear the pending command.
Bit 2 - ONESHOT: One-Shot on Counter

This bit controls one-shot operation of the TC.

Writing a '0' to this bit has no effect

Writing a '1' to this bit will disable one-shot operation.

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 1 — LUPD: Lock Update
This bit controls the update operation of the TC buffered registers.

When CTRLB.LUPD is set, no any update of the registers with value of its buffered register is performed
on hardware UPDATE condition. Locking the update ensures that all buffer registers are valid before an
hardware update is performed. After all the buffer registers are loaded correctly, the buffered registers
can be unlocked.

This bit has no effect when input capture operation is enabled.
Writing a '0' to this bit has no effect.
Writing a '1' to this bit will clear the LUPD bit.

Value Description

0 The CCBUFx and PERBUF buffer registers value are copied into CCx and PER registers on
hardware update condition.
1 The CCBUFx and PERBUF buffer registers value are not copied into CCx and PER registers

on hardware update condition.

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

© 2017 Microchip Technology Inc. Datasheet Complete DS60001479B-page 741



SAM C20/C21

Bit 15 14 13 12 1 10 9 8
CC[15:8] |
Access RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CCl7:0]
Access RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

Bits 15:0 — CC[15:0]: Channel x Compare/Capture Value
These bits contain the compare/capture value in 16-bit TC mode. In Match frequency (MFRQ) or Match
PWM (MPWM) waveform operation (WAVE.WAVEGEN), the CCO register is used as a period register.

35.7.2.16 Period Buffer Value, 16-bit Mode

Name: PERBUF

Offset: 0x2E

Reset: OxFFFF

Property: Write-Synchronized

Bit 15 14 13 12 1 10 9 8
PERBUF[15:8]
Access RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
PERBUF[7:0]
Access RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 1

Bits 15:0 — PERBUF[15:0]: Period Buffer Value
These bits hold the value of the period buffer register. The value is copied to PER register on UPDATE
condition.

35.7.2.17 Channel x Compare Buffer Value, 16-bit Mode

Name: CCBUFx

Offset:  0x30 + x*0x02 [x=0..1]
Reset:  0x0000

Property: Write-Synchronized
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SAM C20/C21

Bit

Access
Reset

Bit

Access
Reset

Bit

Access
Reset

Bit

Access
Reset

36.8.7

31 30 29 28 27 26 25 24
DTHS[7:0] |
RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
DTLSI[7:0]
RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
DTIENX DTIENX DTIENX DTIENX
RIW RIW RIW RIW
0 0 0 0
7 6 5 4 3 2 1 0
OTMX[1:0]
RIW RIW
0 0

Bits 31:24 — DTHS[7:0]: Dead-Time High Side Outputs Value
This register holds the number of GCLK_TCC clock cycles for the dead-time high side.

Bits 23:16 — DTLS[7:0]: Dead-time Low Side Outputs Value
This register holds the number of GCLK_TCC clock cycles for the dead-time low side.

Bits 11,10,9,8 — DTIENx : Dead-time Insertion Generator x Enable

Setting any of these bits enables the dead-time insertion generator for the corresponding output matrix.
This will override the output matrix [x] and [x+WO_NUM/2], with the low side and high side waveform
respectively.

Value Description

0 No dead-time insertion override.
1 Dead time insertion override on signal outputs[x] and [x+WO_NUM/2], from matrix outputs[x]
signal.

Bits 1:0 — OTMX[1:0]: Output Matrix
These bits define the matrix routing of the TCC waveform generation outputs to the port pins, according
to Table 36-4.

Driver Control

Name: DRVCTRL
Offset: 0x18 [ID-00002e48]
Reset: 0x00000000

Property: PAC Write-Protection, Enable-Protected
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SAM C20/C21

Bits 19,18,17,16 — MCx: Match or Capture Channel x Interrupt Enable
Writing a '0' to this bit has no effect.

Value Name Description
0x0 OFF Event action disabled.
0x1 RETRIGGER Start restart or re-trigger TC on event
0x2 COUNTEV Count on event.
0x3 START Start TC on event
Ox4 INC Increment TC on EVENT
0x5 COUNT (async) Count on active state of asynchronous event
0x6
Ox7 FAULT Non-recoverable Fault
36.8.10 Interrupt Enable Clear
This register allows the user to enable an interrupt without doing a read-modify-write operation. Changes
in this register will also be reflected in the Interrupt Enable Set (INTENSET) register.
Name: INTENCLR
Offset:  0x24 [ID-00002e48]
Reset:  0x00000000
Property: PAC Write-Protection
Bit 23 22 21 20 19 18 17 16
MCx MCx MCx MCx
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 15 14 13 12 11 10 9 8
FAULTx FAULTx FAULTB FAULTA DFS UFS
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
ERR CNT TRG OVF
Access R/W R/W R/W R/W
Reset 0 0 0 0

Writing a '1' to this bit will clear the corresponding Match or Capture Channel x Interrupt Disable/Enable
bit, which disables the Match or Capture Channel x interrupt.

Value Description

0
1

Bits 15,14 — FAULTx: Non-Recoverable Fault x Interrupt Enable

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

The Match or Capture Channel x interrupt is disabled.
The Match or Capture Channel x interrupt is enabled.

Writing a '1' to this bit will clear the Non-Recoverable Fault x Interrupt Disable/Enable bit, which disables

the Non-Recoverable Fault x interrupt.
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SAM C20/C21

Figure 37-15. JK Flip Flop

JK

ouT
GCLK_CCL

LUT(2x+1)

When the even LUT is disabled (LUTCTRLO.ENABLE=0 / LUTCTRL2.ENABLE=0), the flip-flop is
asynchronously cleared. The reset command (R) is kept enabled for one APB clock cycle. In all other
cases, the flip-flop output (OUT) is refreshed on rising edge of the GCLK_CCL, as shown in Table 37-3.

Table 37-3. JK Characteristics

e Jo e jow ]
1 X

X Clear
0 0 0 Hold state (no change)
0 0 1 Clear
0 1 0 Set
0 1 1 Toggle

Gated D-Latch (DLATCH)
When the DLATCH is selected, the D-input is driven by the even LUT output (LUTO and LUT2), and the
G-input is driven by the odd LUT output (LUT1 and LUT3), as shown in Figure 37-14.

Figure 37-16. D-Latch

even LUT

OuT

odd LUT

When the even LUT is disabled (LUTCTRLO.ENABLE=0 / LUTCTRL2.ENABLE=0), the latch output will
be cleared. The G-input is forced enabled for one more APB clock cycle, and the D-input to zero. In all
other cases, the latch output (OUT) is refreshed as shown in Table 37-4.
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39.

39.1

39.2

SAM C20/C21

SDADC - Sigma-Delta Analog-to-Digital Converter

Overview

The Sigma-Delta Analog-to-Digital Converter (SDADC) converts analog signals to digital values. The
SDADC has 16-bit resolution, and is capable of converting up to 1.5 Msps divided by the data over
sampling ratio (OSR). The input selection is up to three differential analog channels. The SDADC
provides signed results.

ADC measurements can be started by either application software or an incoming event from another
peripheral in the device. ADC measurements can be started with predictable timing, and without software
intervention.

The SDADC also integrates a sleep mode and a conversion sequencer. These features reduce power
consumption and processor intervention.

A set of reference voltages is generated internally.

Features
*  16-bit resolution
*  Upto 1,500,000 divided by Over Sampling Ratio (OSR) samples per second
»  Three analog differential inputs
— Up to 3 external analog differential pairs.
»  Conversion Range:
— Differential mode: -Vrgr to +Vgrer
— Single-ended mode: 0V to +Vger
«  Event-triggered conversion (one event input)
*  Optional DMA transfer of conversion settings or result
« Single, continuous and sequencing options
* Hardware gain, offset and shift compensation
*  Windowing monitor
*  Chopper mode (offset reduction)
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43.7 Register Summary
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0x00 CTRLA RUNSTDBY ENABLE SWRST
0x01 CTRLB 7:0 START
0x02 CTRLC 7:0 FREERUN WINMODE[2:0]
0x03 EVCTRL 7:0 WINEO | STARTINV | STARTEI
0x04 INTENCLR 7:0 OVF WINMON | OVERRUN | RESRDY
0x05 INTENSET 7:0 OVF WINMON | OVERRUN | RESRDY
0x06 INTFLAG 7:0 OVF WINMON | OVERRUN | RESRDY
0x07 STATUS 7:0 OVF
0x08 7:0 ENABLE SWRST
0x09 15:8
SYNCBUSY
0X0A 23:16
0x0B 31:24
0x0C 7:0 VALUE[7:0]
0x0D 15:8 VALUE[15:8]
VALUE
O0XOE 23:16 VALUE[23:16]
OXOF 31:24
0x10 7:0 WINLT[7:0]
ox11 15:8 WINLT[15:8]
WINLT
0x12 23:16 WINLT[23:16]
0x13 31:24
0x14 7:0 WINUT[7:0]
0x15 15:8 WINUT[15:8]
WINUT
0x16 23:16 WINUT[23:16]
ox17 31:24
0x18 7:0 GAIN[7:0]
0x19 15:8 GAIN[15:8]
GAIN
0x1A 23:16 GAIN[23:16]
0x1B 31:24
ox1C 7:0 OFFSETC[7:0]
ox1D 15:8 OFFSETC[15:8]
OFFSET
Ox1E 23:16 OFFSETC[23:16]
Ox1F 31:24
0x20 7:0 FCAL[5:0]
0x21 15:8 TCAL[5:0]
CAL
0x22 23:16
0x23 31:24
0x24 DBGCTRL 7:0 DBGRUN

43.8 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.
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48.2.3 64 pin QFN

DRAWINGS NOT SCALED
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COMMON DIMENSIONS

(Unit of Measure = mm)

| D2 | SYMBOL| MIN | NOM | MAX | NOTE
A 0.80 | ----- 1.00
D/E 9.00 BSC
D2/E2 4.60 4.70 4.80
] 0.00 | ----- 0.05
b 0.15 0.20 | 0.25
E2

e 0.50 BSC

L 0.30 ‘ 0.40 ‘ 0.55
N 64

Option A Option B

See Options
A B
EXPOSED DIE

Pin 1# Chamfer Pin 1# Notch
ATTACH PAD (C 0.35) (0.20 R)

BOTTOM VIEW

Notes : 1. This drawing is for general information only. Refer to JEDEC Drawing MO-220, Variation VMMD-4, for proper dimensions, tolerances, datums, etc.
2. Dimension b applies to metallized terminal and is measured between 0.15mm and 0.30mm from the terminal tip.
If the terminal has the optical radius on the other end of the terminal, the dimension should not be measured in that radius area.

05/27/2011
TITLE GPC DRAWING NO.| REV.
r Package Drawing Contact: )
‘ II' l packagedrawings@atmel.com PA, 64 Leads , 0.50 mm pitch, 9 X 9 x 1 mm ZST PA A
Very Thin Quad Flat No Lead Package (VQFN) Sawn
Note: The exposed die attach pad is not connected electrically inside the device.
Table 48-8. Device and Package Maximum Weight
200 mg
Table 48-9. Package Charateristics
Moisture Sensitivity Level MSL3
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SAM C20/C21

Table 48-23. Device and Package Maximum Weight
90 mg

Table 48-24. Package Characteristics
Moisture Sensitivity Level MSL3

Table 48-25. Package Reference
JEDEC Drawing Reference MO-220
JESD97 Classification E3

Soldering Profile
The following table gives the recommended soldering profile from J-STD-20.

Table 48-26.

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 60-150s

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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