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6.10.1

ATtiny807/1607

Memories

Signature Row Summary (SIGROW)

N BN T I N N I

0x00
0x01
0x02
0x03
0x04
0x05
0x06
0x07
0x08
0x09
0x0A
0x0B
0x0C
0x0D

0x1F
0x20
0x21
0x22
0x23
0x24
0x25

6.10.2

DEVICEIDO
DEVICEID1
DEVICEID2
SERNUMO
SERNUM1

SERNUM2
SERNUM3
SERNUM4
SERNUM5
SERNUM6G
SERNUM7
SERNUMS8
SERNUM9

Reserved

TEMPSENSEO
TEMPSENSE1
OSC16ERR3V
OSC16ERR5V
OSC20ERR3V
OSC20ERR5V

Signature Row Description

7:0
7:0
7:0
7:0
7:0
7:0
7:0
7:0
7:0
7:0
7:0
7:0

7:0
7:0
7:0
7:0
7:0
7:0

DEVICEID[7:0]
DEVICEID[7:0]
DEVICEID[7:0]
SERNUM[7:0]
SERNUM[7:0]
SERNUM[7:0]
SERNUM[7:0]
SERNUM[7:0]
SERNUM[7:0]
SERNUM[7:0]
SERNUM[7:0]
SERNUM[7:0]
SERNUM[7:0]

TEMPSENSE[7:0]
TEMPSENSE[7:0]
OSC16ERR3V[7:0]
OSC16ERRS5V[7:0]
OSC20ERR3V[7:0]
OSC20ERR5V[7:0]
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12.5.1

Access
Reset

ATtiny807/1607
RSTCTRL - Reset Controller

Reset Flag Register

Name: RSTFR
Offset: 0x00
Reset: OxXX
Property: -

All flags are cleared by writing a '1' to them. They are also cleared by a Power-on Reset, with the
exception of the Power-On Reset Flag (PORF).

7 6 5 4 3 2 1 0

| | | UPDRF | SWRF | WDRF EXTRF BORF PORF
R R RIW RIW RIW RIW RIW RIW
0 0 X X X X X X

Bit 5 — UPDIRF UPDI Reset Flag
This bit is set if a UPDI Reset occurs.

Bit 4 — SWRF Software Reset Flag
This bit is set if a Software Reset occurs.

Bit 3 - WDRF Watchdog Reset Flag
This bit is set if a Watchdog Reset occurs.

Bit 2 - EXTRF External Reset Flag
This bit is set if an External Reset occurs.

Bit 1 — BORF Brown-Out Reset Flag
This bit is set if a Brown-out Reset occurs.

Bit 0 — PORF Power-On Reset Flag
This bit is set if a Power-on Reset occurs.
This flag is only cleared by writing a '1' to it.

After a POR, only the POR flag is set and all other flags are cleared. No other flags can be set before a
full system boot is run after the POR.
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ATtiny807/1607
CPUINT - CPU Interrupt Controller

13.5.3 Interrupt Priority Level 0

Name: LVLOPRI
Offset: 0x02
Reset: 0x00
Property: -
Bit 7 6 5 4 3 2 1 0
LVLOPRI[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

Bits 7:0 — LVLOPRI[7:0] Interrupt Priority Level O

When Round Robin is enabled (LVLORR bit in CPUINT.CTRLA is '1'), this bit field stores the vector of the
last acknowledged priority level 0 (LVLO) interrupt. The stored vector will have the lowest priority next time
one or more LVLO interrupts are pending.

If Round Robin is disabled (LVLORR in CPUINT.CTRLA is '0"), the vector address-based priority scheme
(lowest address has the highest priority) is governing the priorities of LVLO interrupt requests.

If a system Reset is asserted, the lowest interrupt vector address will have the highest priority within the
LVLO.

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40002030A-page 118



16.4

0x00
0x01
0x02
0x03
0x04
0x05
0x06
0x07
0x08
0x09
Ox0A

0x0F
0x10
0x11
0x12
0x13
0x14
0x15
0x16
0x17

16.5

ATtiny807/1607

PORT - 1/0 Pin Configuration

Register Summary - PORT

CI R
7:0

DIR
DIRSET
DIRCLR
DIRTGL

ouT
OUTSET
OUTCLR
OUTTGL
IN
INTFLAGS

Reserved

PINOCTRL
PIN1CTRL
PIN2CTRL
PIN3CTRL
PIN4ACTRL
PINSCTRL
PIN6CTRL
PIN7CTRL

Register Description - Ports

7:0
7:0
7:0
7:0
7:0
7:0
7:0
7:0
7:0

7:0
7:0
7:0
7:0
7:0
7:0
7:0
7:0

INVEN
INVEN
INVEN
INVEN
INVEN
INVEN
INVEN
INVEN

DIR[7:0]
DIRSET[7:0]
DIRCLR[7:0]
DIRTGL[7:0]

OUT[7:0]
OUTSET[7:0]
OUTCLR([7:0]
OUTTGL[7:0]

IN[7:0]

INT[7:0]

PULLUPEN
PULLUPEN
PULLUPEN
PULLUPEN
PULLUPEN
PULLUPEN
PULLUPEN
PULLUPEN

ISC[2:0]
ISC[2:0]
ISC[2:0]
ISC[2:0]
ISC[2:0]
ISC[2:0]
ISC[2:0]
ISC[2:0]
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ATtiny807/1607
PORT - 1/0 Pin Configuration

16.5.10 Interrupt Flags

Name: INTFLAGS
Offset: 0x09
Reset: 0x00
Property: -
Bit 7 6 5 4 3 2 1 0
INT[7:0]
Access R/W R/W R/W R/W R/W RW RIW R/W
Reset 0 0 0 0 0 0 0 0

Bits 7:0 — INT[7:0] Interrupt Pin Flag
The INT Flag is set when a pin change/state matches the pin's input sense configuration.
Writing a '1' to a flag's bit location will clear the flag.

For enabling and executing the interrupt, refer to ISC bit description in PORT.PINNCTRL.
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ATtiny807/1607

BOD - Brown-out Detector

17.4 Register Summary - BOD

oren | temeeneen L L L

0x00 CTRLA SAMPFREQ ACTIVE[1:0] SLEEP[1:0]
0x01 CTRLB 7:0 LVL[2:0]
0x02

Reserved
0x07
0x08 VLMCTRLA 7:0 VLMLVL[1:0]
0x09 INTCTRL 7:0 VLMCFGI[1:0] VLMIE
0x0A INTFLAGS 7:0 VLMIF
0x0B STATUS 7:0 VLMS

17.5 Register Description
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ATtiny807/1607
TCA - 16-bit Timer/Counter Type A

20.5.18 Compare n Buffer Register

Name: CMPnBUF

Offset: 0x38 + n*0x02 [n=0..2]
Reset: 0x00

Property: -

This register serves as the buffer for the associated compare registers (TCAn.CMPn). Accessing any of
these registers using the CPU or UPDI will affect the corresponding CMPnBYV status bit.

The TCAn.CMPnBUFL and TCAn.CMPnBUFH register pair represents the 16-bit value, TCAn.CMPnBUF.
The low byte [7:0] (suffix L) is accessible at the original offset. The high byte [15:8] (suffix H) can be
accessed at offset + 0x01.

Bit 15 14 13 12 1 10 9 8
CMPBUF[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
CMPBUF[7:0]
Access RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

Bits 15:8 — CMPBUF[15:8] Compare High Byte
These bits hold the MSB of the 16-bit compare buffer register.

Bits 7:0 —- CMPBUF[7:0] Compare Low Byte
These bits hold the LSB of the 16-bit compare buffer register.
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ATtiny807/1607

USART - Universal Synchronous and Asynchrono...

Figure 23-2. Clock Generation Logic Block Diagram

BAUD
RXMODE
BAUD Rate |y /2 /4 /2
Generator
2 txclk
CLK PER— |
PORT_INV ! DDR_
l Zoki Sy.nc Edge [ N MODE[O0]
XCK 4| Register Detector
Pin [d >
xcko
T rxclk
DDR_XCK

23.3.2.1.1 Internal Clock Generation - The Fractional Baud Rate Generator
The Baud Rate Generator is used for internal clock generation for Asynchronous modes, Synchronous
master mode, and Master SPI mode operation. The output frequency generated (fgayp) is determined by
the baud register value (BAUD) and the peripheral clock frequency (fcLk_per)-

In Asynchronous mode, the BAUD register value uses all 16 bits. The 10 MSBs (BAUDJ[15:6]) hold the
integer part, while the 6 LSBs (BAUDI5:0]) hold the fractional part. The fractional part is used to
dynamically adjust the sampling timing for each individual bit in the frame and in that way compensate for
the inaccuracy of the integer part of the BAUD register setting. BAUD register values below 64 are not
supported, as the integer part need to be at least 1. The integer part valid range is therefore 64 to 65535.

In Synchronous mode, only the 10-bit integer part of the BAUD register, i.e. BAUD[15:6], determine the
baud rate, and the fractional part must therefore be written to zero.

The following table lists equations for translating between BAUD register values and baud rates. The
equations takes BAUD register bit width and fractional interpretation into consideration, and the BAUD
register values calculated with these equations can be written directly to the BAUD register without any
additional scaling. Resulting rounding errors will contribute to baud rate frequency errors.

Table 23-2. Equations for Calculating Baud Rate Register Setting

Operating Mode | Conditions Baud Rate (fg4yp, Bits Per | USART.BAUD Register Value
Seconds) Calculation

Asynchronous feik PER | feik PER 6 feLi PER
< X 2 round| c—F——
fBavp S Sx BAUD S X fBAUD
USART.BAUD = 64
Synchronous fek PER  fcLk PER _ 6 feL PER 8
< _ i ==
fBavp = —— 2% BAUD < 2 Tound(ZXfBAUD)XZ

S =16 if in Receiver mode (USART.CTRLB, RXMODE) is configured as NORMAL, and S = 8 if
configured as CLK2X. S determines the number of samples taken for each USART symbol.
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ATtiny807/1607

USART - Universal Synchronous and Asynchrono...

23.5.6 Control A
Name: CTRLA
Offset: 0x05
Reset: 0x00
Property: -
Bit 7 6 5 4 3 2 1 0
RXCIE TXCIE DREIE RXSIE LBME ABEIE RS485[1:0]
Access R/W RIW R/W RIW R/IW RIW RIW R/W
Reset 0 0 0 0 0 0 0 0

Bit 7 — RXCIE Receive Complete Interrupt Enable
The bit enables the Receive Complete Interrupt (interrupt vector RXC). The enabled interrupt will be
triggered when RXCIF in the USARTN.STATUS register is set.

Bit 6 — TXCIE Transmit Complete Interrupt Enable
This bit enables the Transmit Complete Interrupt (interrupt vector TXC). The enabled interrupt will be
triggered when the TXCIF in the USARTN.STATUS register is set.

Bit 5 — DREIE Data Register Empty Interrupt Enable
This bit enables the Data Register Empty Interrupt (interrupt vector DRE). The enabled interrupt will be
triggered when the DREIF in the USART.STATUS register is set.

Bit 4 — RXSIE Receiver Start Frame Interrupt Enable
Writing a '1' to this bit enables the Start Frame Detector to generate an interrupt on interrupt vector RXC
when a start-of-frame condition is detected.

Bit 3 - LBME Loop-back Mode Enable
Writing this bit to '1' enables an internal connection between the TxD and RxD pin.

Bit 2 — ABEIE Auto-baud Error Interrupt Enable
Writing this bit to '1' enables the auto-baud error interrupt on interrupt vector RXC. The enabled interrupt
will trigger for conditions where the ISFIF flag is set.

Bits 1:0 — RS485[1:0] RS-485 Mode
These bits enable the RS-485 and select the operation mode.

Value Name Description

0x0 OFF | Disabled.

0x1 EXT Enables RS-485 mode with control of an external line driver through a dedicated
Transmit Enable (TE) pin.

0x2 INT | Enables RS-485 mode with control of the internal USART transmitter.

0x3 - Reserved.
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25.3.3

ATtiny807/1607
TWI - Two-Wire Interface

Figure 25-11. Clock Synchronization
Low Period . Wait__| HighPeriod |
Count State Count
!

DEVICE1_SCL !

DEVICE2_SCL

SCL —\

(wired-AND)

A high-to-low transition on the SCL line will force the line low for all masters on the bus, and they will start
timing their low clock period. The timing length of the low clock period can vary among the masters.
When a master (DEVICE1 in this case) has completed its low period, it releases the SCL line. However,
the SCL line will not go high until all masters have released it. Consequently, the SCL line will be held low
by the device with the longest low period (DEVICE2). Devices with shorter low periods must insert a wait
state until the clock is released. All masters start their high period when the SCL line is released by all
devices and has gone high. The device, which first completes its high period (DEVICE1), forces the clock
line low, and the procedure is then repeated. The result is that the device with the shortest clock period
determines the high period, while the low period of the clock is determined by the device with the longest
clock period.

TWI Bus State Logic

The bus state logic continuously monitors the activity on the TWI bus lines when the master is enabled. It
continues to operate in all Sleep modes, including power-down.

The bus state logic includes Start and Stop condition detectors, collision detection, inactive bus time-out
detection, and a bit counter. These are used to determine the bus state. The software can get the current
bus state by reading the Bus State bits in the master STATUS register. The bus state can be unknown,
idle, busy, or owner, and is determined according to the state diagram shown in Figure 25-12. The values
of the Bus State bits according to state, are shown in binary in the figure below.
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ATtiny807/1607
CRCSCAN - Cyclic Redundancy Check Memory Sca...

When the interrupt condition occurs, the OK flag in the Status register (CRCSCAN.STATUS) is cleared to
'0".

An interrupt is enabled by writing a '1' to the respective Enable bit (NMIEN) in the Control A register
(CRCSCAN.CTRLA), but can only be disabled with a system Reset. An NMI is generated when the OK
flag in CRCSCAN.STATUS is cleared and the NMIEN bit is '1'. The NMI request remains active until a
system Reset, and cannot be disabled.

A non-maskable interrupt can be triggered even if interrupts are not globally enabled.

Related Links

26.5.1 CTRLA

26.5.3 STATUS

13. CPUINT - CPU Interrupt Controller

26.3.4 Sleep Mode Operation

CTCSCAN is halted in all sleep modes. In all CPU Sleep modes, the CRCSCAN peripheral is halted and
will resume operation when the CPU wakes up.

The CRCSCAN starts operation three cycles after writing the EN bit in CRCSCAN.CTRLA. During these
three cycles, it is possible to enter Sleep mode. In this case:

1. The CRCSCAN will not start until the CPU is woken up.

2. Any interrupt handler will execute after CRCSCAN has finished.

26.3.5 Configuration Change Protection
Not applicable.
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29.5.6

Access
Reset

ATtiny807/1607
ADC - Analog-to-Digital Converter

Sample Control

Name: SAMPCTRL
Offset: 0x5
Reset: 0x00
Property: -

7 6 5 4 3 2 1 0

SAMPLEN[4:0]
R/W RIW R/W RIW R/W
0 0 0 0 0

Bits 4:0 —- SAMPLEN[4:0] Sample Length

These bits extend the ADC sampling length in a number of CLK_ADC cycles. By default, the sampling
time is two CLK_ADC cycles. Increasing the sampling length allows sampling sources with higher
impedance. The total conversion time increases with the selected sampling length.
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ATtiny807/1607
UPDI - Unified Program and Debug Interface

Figure 30-10. STS Instruction Operation

Size A - Address size

_ZE- e o
SIS Word (2 Bytes)

0|1
1]0[Reserved
1|1 |Reserved

- Data size
Byte
Word (2 Bytes)
Reserved

Reserved

Adr_0 Adr_n Data_0 Data_n Rx

ACK ACK Tx

e AGT ‘HAGTH

The transfer protocol for an STs instruction is depicted in the figure as well, following this sequence:
1. The address is sent.
2. An Acknowledge (ACK) is sent back from the UPDI if the transfer was successful.
3.  The number of bytes as specified in the STS instruction is sent.
4. A new ACK is received after the data has been successfully transferred.

30.3.3.3 LD - Load Data from Data Space Using Indirect Addressing
The LD instruction is used to load data from the bus matrix and into the serial shift register for serial
readout. The LD instruction is based on indirect addressing, which means that the Address Pointer in the
UPDI needs to be written prior to bus matrix access. Automatic pointer post-increment operation is
supported and is useful when the LD instruction is used with REPEAT. It is also possible to do an 1.D of the
UPDI Pointer register. The maximum supported size for address and data load is 16 bits.
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ATtiny807/1607
UPDI - Unified Program and Debug Interface

Table 30-6. KEY Activation Signatures

KEY Name KEY Signature (LSB Written
First)

Chip Erase 0x4E564D4572617365 64 bits
NVMPROG 0x4E564D50726F6720 64 bits
USERROW-Write 0x4E564D5573267465 64 bits

30.3.7.1 Chip Erase
The following steps should be followed to issue a Chip Erase.

1.

Enter the CHIPERASE KEY by using the KEY instruction. See Table 30-6 for the CHIPERASE
signature.

Optional: Read the Chip Erase bit in the AS Key Status register (CHIPERASE in
UPDI.ASI_KEY_STATUS) to see that the KEY is successfully activated.

Write the Reset signature into the UPDI.ASI_RESET_REQ register. This will issue a System Reset.
Write 0x00 to the ASI Reset Request register (UPDI.ASI_RESET_REQ) to clear the System Reset.

Read the Lock Status bit in the ASI System Status register (LOCKSTATUS in
UPDI.ASI_SYS_STATUS).

Chip Erase is done when LOCKSTATUS == 0 in UPDI.ASI_SYS_STATUS. If LOCKSTATUS == 1,
go to point 5 again.

After a successful Chip Erase, the Lockbits will be cleared, and the UPDI will have full access to the
system. Until Lockbits are cleared, the UPDI cannot access the system bus, and only CS-space
operations can be performed.

A\ CAUTION

During Chip Erase, the BOD is forced ON (ACTIVE=0x1 in BOD.CTRLA) and uses the BOD
Level from the BOD Configuration fuse (LVL in BOD.CTRLB = LVL in FUSE.BODCFG). If the

supply voltage Vpp is below that threshold level, the device is unserviceable until Vpp is
increased adequately.

30.3.7.2 NVM Programming

If the device is unlocked, it is possible to write directly to the NVM Controller using the UPDI. This will
lead to unpredictable code execution if the CPU is active during the NVM programming. To avoid this, the
following NVM Programming sequence should be executed.

1.

N o o b~

Follow the Chip erase procedure as described in Chip Erase. If the part is already unlocked, this
point can be skipped.

Enter the NVMPROG KEY by using the KEY instruction. See Table 30-6 for the NVMPROG
signature.

Optional: Read the NVMPROG field in the KEY_STATUS register to see that the KEY has been
activated.

Write the Reset signature into the ASI_RESET_REQ register. This will issue a System Reset.
Write 0x00 to the Reset signature in the ASI_RESET_REQ register to clear the System Reset.
Read NVMPROG in ASI_SYS_STATUS.

NVM Programming can start when NVMPROG == 1 in the ASI_SYS_STATUS register. If
NVMPROG == 0, go to point 6 again.
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ATtiny807/1607

Electrical Characteristics

VRSTMAX =13V

Care should be taken to avoid overshoot (overvoltage) when connecting the RESET pin to a
12V source. Exposing the pin to a voltage above the rated absolute maximum can activate the
pin’s ESD protection circuitry, which will remain activated until the voltage has been brought
below approximately 10V. A 12V driver can keep the ESD protection in an activated state (if
activated by an overvoltage condition) while driving currents through it, potentially causing
permanent damage to the part.

A\ CAUTION

31.3 General Operating Ratings

The device must operate within the ratings listed in this section in order for all other electrical
characteristics and typical characteristics of the device to be valid.

Table 31-2. General Operating Conditions

T S T

Operating Supply Voltage
T Operating temperature range!(' Standard temperature range -40 105 °C

Extended temperature range(® 40 125

Note:
1. Refer to the device ordering codes for the device temperature range.
2. Operation ensured down to 1.8V or Vgop with BODLEVELO, whichever is lower.
3. Extended temperature range is only ensured down to 2.7V.

Table 31-3. Operating Voltage and Frequency

S N T

CLK_CPU Operating system clock frequency Vpo=[1.8, 5. 5]V MHz
T=[-40, 105]°C("

Vpp=[2.7, 5.5]V
T=[-40, 105]°C(@

Vpo=[4.5, 5.5V 0 120
T=[-40, 105]°C®)
Vpp=[2.7, 5.5]V o |8
T=[-40, 125]°C(@

0 16

VDD=[4-51 55]V
T=[-40, 125]°C®

Note:
1. Operation ensured down to BOD triggering level, Vgop with BODLEVELO.
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ATtiny807/1607

Electrical Characteristics

31.12 SPI

Figure 31-4. SPI - Timing Requirements in Master Mode

SS
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SCK
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(Data Input)

./
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|
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MOS| \
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Figure 31-5. SPI - Timing Requirements in Slave Mode
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Table 31-17. SPI - Timing Characteristics

T T

fsck SCK clock frequency
tsck SCK period

tsckw SCK high/low width
tsckr SCKrise time

tsckr SCK fall time

tmis MISO setup to SCK
tMiH MISO hold after SCK
tvos MOSI setup to SCK
tMoH MOSI hold after SCK

Master

Master 100
Master -
Master -
Master -
Master -
Master -
Master -

Master -

MHz
- - ns
0.5*SCK |- ns
27 - ns
2.7 - ns
10 - ns
10 - ns
0.5*SCK - ns
1.0 - ns

© 2018 Microchip Technology Inc.

Datasheet Preliminary

DS40002030A-page 490



ATtiny807/1607

Typical Characteristics

32.2 GPIO

GPIO Input Characteristics
Figure 32-15. 1/0 Pin Input Hysteresis vs. Vpp
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Figure 32-16. 1/0 Pin Input Threshold Voltage vs. Vpp (T=25°C)
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ATtiny807/1607

Typical Characteristics

Figure 32-45. Gain Error vs. V¢t (Vpp=5.0V, faopc=115 ksps), REFSEL = Internal Reference
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Figure 32-46. INL vs. Vpp (fapc=115 ksps) at T=25°C, REFSEL = Internal Reference
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ATtiny807/1607

Package Drawings

34. Package Drawings

34.1 24-Pin VQFN
Note:

Note: For the most current package drawings, see the Microchip Packaging Specification located at http://
www.microchip.com/packaging

DRAWINGS NOT SCALED
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Notes : 1. This drawing is for general information only. Refer to JEDEC Drawing MO-220, Variation VGGD-6 for proper dimensions, tolerances, datums, etc.

(excepted D2/E2 Min et Nom).

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.

Atmel

Package Drawing Contact:

awir mel.com

02/18/2014

TITLE GPC DRAWING NO.| REV.

P9, 24 Lds - 0.50mm Pitch, 4x4x0.9mm Body size
Very Thin Quad Flat No Lead Package (VQFN) Sawn ZHA P9 A
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*  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 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

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BeaconThings,
BitCloud, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeeLoq, KeeLoq logo,
Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, RightTouch, SAM-BA,
SpyNIC, SST, SST Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of
Microchip Technology Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight
Load, IntelliMOS, mTouch, Precision Edge, and Quiet-Wire are registered trademarks of Microchip
Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut, BodyCom,
chipKIT, chipKIT logo, CodeGuard, CryptoAuthentication, CryptoCompanion, CryptoController,
dsPICDEM, dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, PureSilicon, QMatrix, RightTouch logo, REAL
ICE, Ripple Blocker, SAM-ICE, Serial Quad 1/0, SMART-1.S., SQIl, SuperSwitcher, SuperSwitcher I, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.
Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary of
Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
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