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MICROCHIP ATtiny1616/3216
ATtiny1616/3216 Silicon Errata and Data Sheet Clarification

The ATtiny1616/3216 devices you have received conform functionally to the current device data sheet
(DS40001997), except for the anomalies described in this document. The erratas described in this document will
likely be addressed in future revisions of the ATtiny1616/3216 devices.

Note:

» This document summarizes all silicon errata issues from all revisions of silicon, previous as well as current.

» Refer to the Device/Revision ID section in the current device data sheet (DS40001997) for more detailed
information on Device Identification and Revision IDs for your specific device, or contact your local Microchip
sales office for assistance.
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ATtiny1616/3216

Silicon Issue Summary

1. Silicon Issue Summary
Legend

- Erratum is not applicable.

X Erratum is applicable.

* This silicon revision was never released to production.
Peripheral | Short Description Valid for Silicon Revision
ATtiny1616 ATtiny3216
Rov A RouA RouB RovC
2.2.1 AC Interrupt Flag Not Set Unless Interrupt is Enabled X * * -
AC 2.2.2 False Triggers May Occur Under Certain Conditions X * * -
2.2.3 False Triggering When Sweeping Negative Input of the X " " )
AC When the Low-Power Mode is Disabled
2.3.1 SAMPDLY and ASDV Does Not Work Together With X . . )
SAMPLEN
2.3.2 Pending Event Stuck When Disabling the ADC X * * -
2.3.3 ADC Functionality Cannot be Ensured with CLKADC X " " X
Above 1.5 MHz and a Setting of 25% Duty Cycle
2.3.4 ADC Performance Degrades with CLKADC Above 1.5 X . . X
ADC MHz and VDD < 2.7V
2.3.5 ADC Interrupt Flags Cleared When Reading RESH X * * -
2.3.6 Changing ADC Control Bits During Free-Running Mode X " " )
not Working
2.3.7 One Extra Measurement Performed After Disabling ADC . "
. X X
Free-Running Mode
2.3.8 ADC Wake-Up with WCOMP X * * -
2.4.1 Connecting LUTs in Linked Mode Require OUTEN Set to X . . )
ccL i
2.4.2 D-latch is Not Functional X * * -
2.5.1 Any Write to the RTC.CTRLA Register Resets the RTC X . . )
RTC and PIT Prescaler
2.5.2 Disabling the RTC Stops the PIT X * * -
2.6.1 Minimum Event Duration Must Exceed the Selected * *
: X X
Clock Period
2.6.2 The TCB Interrupt Flag is Cleared When Reading X " " )
CCMPH
TCB
26.3 TCB Input Capture Frequency and Pulse-Width X . . )
Measurement Mode Not Working with Prescaled Clock
2.6.4 The TCA Restart Command Does Not Force a Restart of X " " X

TCB
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ATtiny1616/3216

Silicon Issue Summary

........... continued
Peripheral | Short Description Valid for Silicon Revision

ATtiny1616 ATtiny3216

X

* *

2.7.1 TCD Event Output Lines May Give False Events
TCD

* *

2.7.2 TCD Auto-Update Not Working

2.8.1 TIMEOUT Bits in the TWIL.MCTRLB Register are Not

Accessible

2.8.2 TWI Master Mode Wrongly Detects the Start Bit as a Stop
TWI Bit

2.8.3 TWI Smart Mode Gives Extra Clock Pulse

2.8.4 The TWI Master Enable Quick Command is Not
Accessible

29.1 TXD Pin Override Not Released When Disabling the

Transmitter
USART

x X x X x > x ><II

2.9.3 Frame Error on a Previous Message May Cause False
Start Bit Detection
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2.2

2.21

2.2.2

ATtiny1616/3216

Silicon Errata Issues

Silicon Errata Issues

Errata Details

- Erratum is not applicable.
X Erratum is applicable.

* This silicon revision was never released to production.

AC - Analog Comparator

AC Interrupt Flag Not Set Unless Interrupt is Enabled
ACNn.STATUS.CMP is not set if the ACn.INTCTRL.CMP is not set.

Work around
Enable ACn.INTCTRL.CMP or use ACn.STATUS.STATE for polling.
Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *

False Triggers May Occur Under Certain Conditions
False triggers may occur on falling input pin:
» If the slew rate on the input signal is greater than 2 V/us for common-mode voltage below 0.5V
» If the slew rate on the input signal is greater than 10 V/us for common-mode voltage above 0.5V

« If the slew rate on the input signal is greater than 10 V/us for any common-mode voltage and Low-Power mode
is enabled

Work around
None.

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *
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2.3

2.31

2.3.2

ATtiny1616/3216

Silicon Errata Issues

False Triggering When Sweeping Negative Input of the AC When the Low-Power Mode is Disabled

A false trigger may occur if sweeping the negative input of the AC with a negative slope, and the AC has Low-Power
mode disabled.

Work around
Enable Low-Power mode in AC.CTRLA.LPMODE.
Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *

ADC - Analog-to-Digital Converter

SAMPDLY and ASDV Does Not Work Together With SAMPLEN

Using SAMPCTRL.SAMPLEN at the same time as CTRLD.SAMPDLY or CTRLD.ASDV will cause an unpredictable
sampling length.

Work around
When setting SAMPCTRL.SAMPLEN greater than 0x0, the CTRLD.SAMPDLY and CTRLD.ASDV must be cleared.
Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *

Pending Event Stuck When Disabling the ADC

If the ADC is disabled during an event-triggered conversion, the event will not be cleared.

Work around
Clear ADC.EVCTRL.STARTEI and wait for the conversion to complete before disabling the ADC.

Affected Silicon Revisions

ATtiny1616
Rev. A
X
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2.3.4

2.3.5

ATtiny1616/3216

Silicon Errata Issues

ATtiny3216
Rev. A Rev. B Rev. C

ADC Functionality Cannot be Ensured with CLKypc Above 1.5 MHz and a Setting of 25% Duty
Cycle
The ADC functionality cannot be ensured if CLKapc > 1.5 MHz with ADCn.CALIB.DUTYCYC set to ‘1°.

Work around
If ADC is operated with CLKapc > 1.5 MHz, ADCn.CALIB.DUTYCYC must be set to ‘0’ (50% duty cycle).
Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* * X

ADC Performance Degrades with CLK5pc Above 1.5 MHz and VDD < 2.7V
The ADC INL performance degrades if CLKapc > 1.5 MHz and ADCn.CALIB.DUTYCYC set to ‘0’ for VDD < 2.7V.

Work around
None.
Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* * X

ADC Interrupt Flags Cleared When Reading RESH
ADCN.INTFLAGS.RESRDY and ADCn.INTFLAGS.WCOMP are cleared when reading ADCn.RESH.

Work around
In 8-bit mode, read ADCn.RESH to clear the flag or clear the flag directly.
Affected Silicon Revisions

ATtiny1616
Rev. A
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2.3.6

2.3.7

2.3.8

ATtiny1616/3216

Silicon Errata Issues

........... continued
ATtiny1616

“

ATtiny3216
Rev. A Rev. B Rev. C
* *

Changing ADC Control Bits During Free-Running Mode not Working

If control signals are changed during Free-Running mode, the new configuration is not properly taken into account in
the next measurement. This is valid for the ADC.CTRLB, ADC.CTRLC, ADC.SAMPCTRL registers and the
ADC.MUXPOS, ADC.WINLT and ADC.WINHT registers.

Work around
Disable ADC Free-Running mode before updating the ADC.CTRLB, ADC.CTRLC, ADC.SAMPCTRL,
ADC.MUXPOS, ADC.WINLT or ADC.WINHT registers.

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *

One Extra Measurement Performed After Disabling ADC Free-Running Mode
The ADC may perform one additional measurement after clearing ADCn.CTRLA.FREERUN.

Work around
Write ADCn.CTRLA.ENABLE to ‘0’ to stop the Free-Running mode immediately.

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* * X

ADC Wake-Up with WCOMP

When waking up from STANDBY Sleep mode with ADC WCOMP interrupt, the ADC is disabled for a few cycles
before the device enters ACTIVE mode. A new INITDLY is required before the next conversion.

Work around
Use INITDLY before the next conversion.
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2.4

2.41

2.4.2

ATtiny1616/3216

Silicon Errata Issues

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *

CCL - Configurable Custom Logic

Connecting LUTs in Linked Mode Require OUTEN Set to ‘1’
Connecting the LUTs in linked mode require LUTNCTRLA.OUTEN set to ‘1’ for the LUT providing the input source.

Work around
Use an event channel to link the LUTs or do not use the corresponding I/O pin for other purposes.

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *

D-latch is Not Functional
The CCL D-latch is not functional.

Work around
None.

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *
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2.5

2.51

2.5.2

2.6

2.6.1

ATtiny1616/3216

Silicon Errata Issues

RTC - Real-Time Counter

Any Write to the RTC.CTRLA Register Resets the RTC and PIT Prescaler
Any write to the RTC.CTRLA register resets the RTC and PIT prescaler.

Work around
None.
Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *

Disabling the RTC Stops the PIT
Writing RTC.CTRLA.RTCEN to ‘0’ will stop the PIT.

Writing RTC.PITCTRLA.PITEN to ‘0’ will stop the RTC.

Work around
Do not disable the RTC or the PIT if any of the modules are used.

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *

TCB - Timer/Counter B

Minimum Event Duration Must Exceed the Selected Clock Period

Event detection will fail if TCBn receives an input event with a high/low period shorter than the period of the selected
clock source (CLKSEL in TCBn.CTRLA). This applies to the TCB modes (CNTMODE in TCBn.CTRLB) Time-Out
Check and Input Capture Frequency and Pulse-Width Measurement mode.

Work around
Ensure that the high/low period of input events is equal to or longer than the period of the selected clock source
(CLKSEL in TCBn.CTRLA).
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2.6.2

2.6.3

264

ATtiny1616/3216

Silicon Errata Issues

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* * X

The TCB Interrupt Flag is Cleared When Reading CCMPH
TCBN.INTFLAGS.CAPT is cleared when reading TCBn.CCMPH instead of CCMPL.

Work around
Read both TCBn.CCMPL and TCBn.CCMPH.

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C

TCB Input Capture Frequency and Pulse-Width Measurement Mode Not Working with Prescaled
Clock

The TCB Input Capture Frequency and Pulse-Width Measurement mode may lock to Freeze state if CLKSEL in
TCB.CTRLA is set to any other value than 0x0.

Work around
Only use CLKSEL equal to 0x0 when using Input Capture Frequency and Pulse-Width Measurement mode.
Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C

The TCA Restart Command Does Not Force a Restart of TCB

The TCA restart command does not force a restart of the TCB when TCB is running in SYNCUPD mode. TCB is only
restarted after a TCA OVF.
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2.7

2.71

2.7.2

ATtiny1616/3216

Silicon Errata Issues

Work around
None.
Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* * X

TCD - Timer/Counter D

TCD Event Output Lines May Give False Events
The TCD event output lines can give out false events.

Work around
Use the delayed event functionality with a minimum of one cycle delay.
Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *

TCD Auto-Update Not Working
The TCD auto-update feature is not working.

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *
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2.8

2.81

2.8.2

2.8.3

ATtiny1616/3216

Silicon Errata Issues

TWI - Two-Wire Interface

TIMEOUT Bits in the TWI.MCTRLB Register are Not Accessible
The TIMEOUT bits in the TWI.MCTRLB register are not accessible from software.

Work around
When initializing TWI, BUSSTATE in TWI.MSTATUS should be brought into IDLE state by writing 0x1 to it.
Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *

TWI Master Mode Wrongly Detects the Start Bit as a Stop Bit

If TWI is enabled in Master mode followed by an immediate write to the MADDR register the bus monitor recognizes
the Start bit as a Stop bit.

Work around
Wait for a minimum of two clock cycles from TWI.MCTRLA.ENABLE until TWI.MADDR is written.

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *

TWI Smart Mode Gives Extra Clock Pulse
TWI Master with Smart mode enabled gives an extra clock pulse on the SCL line after sending NACK.

Affected Silicon Revisions
ATtiny1616
Rev. A
X

© 2019 Microchip Technology Inc. Errata DS40002120B-page 12



ATtiny1616/3216

Silicon Errata Issues

ATtiny3216
Rev. A Rev. B Rev. C

2.84 The TWI Master Enable Quick Command is Not Accessible
TWI.MCTRLA.QCEN is not accessible from software.

Work around
None.
Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
29 USART - Universal Synchronous and Asynchronous Receiver and Transmitter

291 TXD Pin Override Not Released When Disabling the Transmitter
The USART will not release the TXD pin override if:
* The USART transmitter is disabled by writing the TXEN bit in USART.CTRLB to ‘0’ while the USART receiver is
disabled (RXEN in USART.CTRLB is ‘0’)

» Both the USART transmitter and receiver are disabled at the same time by writing the TXEN and RXEN bits in
USART.CTRLB to ‘0’

Work around
There are two possible work arounds:
» Make sure the receiver is enabled (RXEN in USART.CTRLB is ‘1’) while disabling the transmitter (writing TXEN
in USART.CTRLB to ‘0’)

» Writing to any register in the USART after disabling the transmitter will start the USART for long enough to
release the pin override of the TXD pin

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* * X
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293

ATtiny1616/3216

Silicon Errata Issues

Full Range Duty Cycle Not Supported When Validating LIN Sync Field

For the LIN sync field, the USART is validating each bit to be within +15% instead of the time between falling edges
as described in the LIN specification. This allows a minimum duty cycle of 43.5% and a maximum duty cycle of
57.5%.

Work around
None.
Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *

Frame Error on a Previous Message May Cause False Start Bit Detection

A false start bit detection will trigger if receiving a frame with RXDATAH.FERR set and reading the RXDATAL before
the RxD line goes high.

Work around
Wait for the RxD pin to go high before reading RXDATA, for instance by polling the bit in PORTn.IN where the RxD
pin is located.

Affected Silicon Revisions

ATtiny1616
Rev. A

‘

ATtiny3216
Rev. A Rev. B Rev. C
* *
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3.1

3.141

3.1.2

ATtiny1616/3216

Data Sheet Clarifications

Data Sheet Clarifications

The following typographic corrections and clarifications are to be noted for the latest version of the device data sheet
(DS40001997):

Note: Corrections are shown in bold. Where possible, the original bold text formatting has been removed for clarity.

Electrical Characteristics

ADC
A clarification has been made to the electrical characteristics for the ADC peripheral:
* Added a note for 50% duty cycle

Table 3-1. Clock and Timing Characteristics

e et Cotrs e i

fapc Sample rate 1.1V < VRer 115 ksps
1.1V < VRer (8-bit resolution) 15 - 150
VRrer=0.55V (10-bit) 75 - 20
CLKapc | Clock frequency VRrer=0.55V (10-bit) 100 - 260 kHz
1.1V < VRer (10-bit) 200 - 1500
1.1V < Vger (8-bit resolution) 200 - 2000
Ts Sampling time 2 2 33 CLKapc cycles
Tcony Conversion time (latency) Sampling time = 2CLKapc 8.7 - 50 us
TsTART Start-up time Internal Vger - 22 - us
Note:

1. 50% duty cycle is required for clock frequencies above 1500 kHz.

AC

A clarification has been made to the electrical characteristics for the AC peripheral:
* Removed AC hysteresis max/min characterizations
» Updated AC hysteresis typical characterizations

Table 3-2. Analog Comparator Characteristics, Low-Power Mode Disabled

e T 273 3

Input voltage 0.2 -

CiN Input pin capacitance PA6 - 9 - pF
PA7, PB5, PB4 - 5 -

Vore Input offset voltage  V|y = Vpp/2 20 <5 20 mV
Vin =[-0.2V, Vpp] - <20 -

I Input leakage current - 5 - nA

TstarT | Start-up time - 1.3 |- us

© 2019 Microchip Technology Inc. Errata DS40002120B-page 15


https://www.microchip.com/wwwAppNotes/AppNotes.aspx?appnote=en606269

ATtiny1616/3216

Data Sheet Clarifications

........... continued
e L3 3 3
Vhys Hysteresis HYSMODE=0x0
HYSMODE=0x1 - 10 | -
HYSMODE=0x2 - 30 -
HYSMODE=0x3 - 55 -
trp Propagation delay 25 mV Overdrive, Vpp = 2.7V, Low-Power mode disabled - 50 - ns

Table 3-3. Analog Comparator Characteristics, Low-Power Mode Enabled

I e T S 78 3

Input voltage

CiN Input pin capacitance PA6 - 9 - pF
PA7, PB5, PB4 - 5 -

Vorr Input offset voltage VN = Vpp/2 -25 <10 25 mV
Vin=[0V, Vpp] = <30 |-

I Input leakage current - 5 - nA

TsTART Start-up time - 1.3 - us

Vhvs Hysteresis HYSMODE=0x0 - 0 - mV
HYSMODE=0x1 - 10 -
HYSMODE=0x2 - 30 -
HYSMODE=0x3 - 55 -

tpp Propagation delay 25 mV Overdrive, Vpp 2 2.7V - 150 - ns

313 PTC Characteristics - Operating Ratings
Clarifications have been made to the electrical characteristics for the PTC peripheral:
* Redundant Vpp and CLKpgg characteristics have been removed
* CLKapc characteristics have been added

Table 3-4. Peripheral Touch Controller Characteristics - Operating Ratings

e - T =8 e

CLoap Maximum load

CiNT - 30 - pF
Driven Shield Capacitive Drive - 300 - pF

CLKapc Supported ADC clock frequency 25% duty cycle 200 - 1500 kHz

50% duty cycle 200 - 2000
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4.1

ATtiny1616/3216

Document Revision History

Document Revision History

Note: The data sheet clarification document revision is independent of the die revision and the device variant (last
letter of the ordering number).

Revision History

Doc e ome —commens

B 10/2019 | -+ Updated document template.
* The ADC errata, ADC Functionality Cannot be Ensured with ADCCLK Above 1.5
MHz for All Conditions, has been split into two separate erratas and rewritten.

« Added clarifications to ADC, AC and PTC electrical characteristics.

A 06/2019 -« Initial document release.
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The Microchip Website

Microchip provides online support via our website at http://www.microchip.com/. This website is used to make files
and information easily available to customers. Some of the content available includes:

* Product Support — Data sheets and errata, application notes and sample programs, design resources, user’s
guides and hardware support documents, latest software releases and archived software

* General Technical Support — Frequently Asked Questions (FAQs), technical support requests, online
discussion groups, Microchip design partner program member listing

» Business of Microchip — Product selector and ordering guides, latest Microchip press releases, listing of
seminars and events, listings of Microchip sales offices, distributors and factory representatives

Product Change Notification Service

Microchip’s product change notification service helps keep customers current on Microchip products. Subscribers will
receive email notification whenever there are changes, updates, revisions or errata related to a specified product
family or development tool of interest.

To register, go to http://www.microchip.com/pcn and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

» Distributor or Representative

* Local Sales Office

»  Embedded Solutions Engineer (ESE)
» Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are also available to
help customers. A listing of sales offices and locations is included in this document.

Technical support is available through the website at: http://www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

* Microchip products meet the specification contained in their particular Microchip Data Sheet.

* Microchip believes that its family of products is one of the most secure families of its kind on the market today,
when used in the intended manner and under normal conditions.

» There are dishonest and possibly illegal methods used to breach the code protection feature. All of these
methods, to our knowledge, require using the Microchip products in a manner outside the operating
specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is engaged in theft of
intellectual property.

» Microchip is willing to work with the customer who is concerned about the integrity of their code.

* Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code
protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection
features of our products. Attempts to break Microchip’s code protection feature may be a violation of the Digital
Millennium Copyright Act. If such acts allow unauthorized access to your software or other copyrighted work, you
may have a right to sue for relief under that Act.

Legal Notice

Information contained in this publication regarding device applications and the like is provided only for your
convenience and may be superseded by updates. It is your responsibility to ensure that your application meets with
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your specifications. MICROCHIP MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER
EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual property rights unless
otherwise stated.

Trademarks
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