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Introduction

The Breakout Board Solution MCU Sample Kit 1 is a hardware platform designed to evaluate a sample from
each of our Microcontroller (MCU) families. External programming tools, such as the MPLAB® PICkit" 5, can be
connected directly to each board’s programming header. The programming tools are supported by the MPLAB
X Integrated Development Environment (IDE) and the Microcontroller Code Configuration tools. The evaluation
kit provides easy access to the features of each of the MCUs to integrate the Breakout Board Solution into a
custom design or quick prototype. There is no on-board debugger, which allows for a true indication of how
the MCU will perform in the final design. This allows for simpler power and operational engineering design and
evaluation.

The Breakout Board Solution MCU Sample Kit 1 consists of four individual boards to support each Microchip
Microcontroller family:

« AVR® (8-bit)
- ATTINY1614
«  PIC® (8-hit)
- PIC18F26Q71
+ dsPIC® (16-bit)
- dsPIC33CK32MP502
« SAM/PIC32 (32-bit)
- PIC32CM5164JH01032
+ Compatible with Curiosity Base and Explorer Boards
+ Unpopulated Version of Each of the Four Boards for Customer-Targeted Devices
+ Packages Selected to Allow Manual Hand Soldering
+ Each Board Provides a Single Part with all Supporting Circuitry for Minimal Operation
+  2.54mm (.100") Headers for Programming and Connections
* Programming Header
+ Each Device Pin is Connected to an External Header Pin
+ 0805 Components Where Possible for Easy Board Modification
+ No Additional Unnecessary Circuitry
+ Easily Determine Sleep and Operation Power
+ Full Voltage Capability for Each Microcontroller Specification
+ Powered from External Programming Tool or External Power Supply

An overview of the product with each MCU breakout board highlighted is shown in Figure 1.



Figure 1. Breakout Board Solution MCU Sample Kit 1 Overview
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SAMD21_32P - Featuring PIC32CM5164JH01032
PIC18F_28P - Featuring PIC18F26Q71
dsPIC33C_28P - Featuring dsPIC33CK256MP502
TinyAVR_14P - Featuring ATTINY1614
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1. Hardware
1.1 SAMD21_32P Details

1.1.1 Powering the SAMD21_32P Breakout Board

Power is applied to the pins labeled GND and VDD on J11 as shown in Figure 1-1. Refer to the device
data sheet to determine proper power and operation.

Figure 1-1. SAMD21_32P Breakout Board Overview Image
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1.1.2  Programming the SAMD21_32P Breakout Board(!)

The PICkit 5 8-pin connector mates directly to J13 in Figure 1-1. Programming connections for the
SAM device using the Cortex SWD Program and Debug Interface are shown in Table 1-1.

Table 1-1. PICkit5" Programming Details for the SAMD21_32P Breakout Board

J12 Cortex Debug
112-1 - /NS
J12-2 - PA32/SWDIO
J12-3 - GND
J12-4 - PA30/SWCLK
J12-5 - GND
112-6
112-7
112-8
J12-9 - GND
J12-10 - RESET

J13 PICkit" Target

BBS Pin BBS Name Function

J13-1 RST RESET
J13-2 Ve PA32/SWDIO
J13-3 GND GND
13-4

J13-5 SWCLK PA30/SWCLK
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........... continued

J13 PICKit" Target

]13-6
J13-7
]13-8 SWDIO PA31/SWDIO

Note:

1. If using MPLABX IDE version 6.20 or older, the factory default boot protection feature must
be manually disabled in the Configuration bits window to successfully program the included
PIC32CM5164JH01032 device. Newer versions of MPLABx will be updated to disable the boot
protection when a bulk erase is performed prior to a regular programming sequence in a
development environment.

To disable the boot protection feature, perform the following steps and refer to Figure 1-2:
1. In the MPLABX IDE, navigate to the Configuration bits screen.
a. Select Windows - Target Memory Views > Configuration Bits
2. Read the Configuration bits using the Read Configuration Bits icon.
You will see that the bootloader size is 4096. Change the selection to 0.
4. Program the Configuration bits using the Program Configuration Bits icon.

Figure 1-2. PIC32 Configuration Bits
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1.2

1.2.1

1.2.2

PIC18F_28P Details

Powering the PIC18F_28P Breakout Board

Power is applied to the pins labeled GND and VDD on J21 as shown in Figure 1-3. Refer to the device
data sheet to determine proper power and operation.

Figure 1-3. PIC18F_28P Breakout Board Overview Image
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Programming the PIC18F_28P Breakout Board

The PICkit 5 8-pin connector mates directly to J22 as shown in Figure 1-3. Programming connections
for a PIC device using the Microchip ISD Program and Debug Interface are shown in Table 1-2.

Table 1-2. PICkit5" Programming Details for the PIC18F_28P Breakout Board
J22 PICkit" Target
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J22-1 MCLR RE3/MCLR/VPP
J22-2 Vbp Vbp
J22-3 GND GND
J22-4 DAT RB7/ISCPDAT
J22-5 CLK RB6/ISCPCLK
J22-6 No Connection
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1.3 dsPIC33C_28P Details

1.3.1 Powering the dsPIC33C_28P Breakout Board

Power is applied to the pins labeled GND and VDD on J32 as shown in Figure 1-4. Refer to the device
data sheet to determine proper power and operation.

Figure 1-4. dsPIC33C_28P Breakout Board Overview Image
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1.3.2  Programming the dsPIC33C_28P Breakout Board

The PICkit 5 8-pin connector mates directly to J30 shown in Figure 1-4. Programming connections for
a PIC device using the Microchip ISD Program and Debug Interface are shown in Table 1-3. Note that
Pin 4 DAT is labeled B8 and CLK is labeled B9 on the PCB shown in Figure 1-4.

Table 1-3. PICkit5 = Programming Details for the dsPIC33C_28P Breakout Board
J30 PICkit" Target

J30-1

J30-2 Vbp Vbp
J30-3 GND GND
J30-4 B8 RB8/PGD1
J30-5 B9 RB9/PGC1
J30-6 - No Connection
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1.4 TinyAVR_14P Details

1.4.1 Powering the TinyAVR_14P Breakout Board

Power is applied to the pins labeled GND and VDD on J41 as shown in Figure 1-5. Refer to the device
data sheet to determine proper power and operation.

Figure 1-5. TinyAVR_14P Breakout Board Overview Image
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1.4.2 Programming the TinyAVR_14P Breakout Board

The PICkit 5 8-pin connector mates directly to the pins on J42 as shown in Figure 1-5. Programming
connections for a PIC device using the Microchip ISD Program and Debug Interface are shown in
Table 1-4.

Table 1-4. PICkit5" Programming Details for the TinyAVR_14P Breakout Board

42 PICkit" Target

J42-1 N/C No Connection
142-2 Vbp Input Supply
j42-3 GND Ground
J42-4 UPD1 PAO/RESET/UPDI
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2. Appendix A. Board Layout and Schematics

This appendix contains the pinout, schematics and board layouts for the Breakout Board Solution
MCU Sample Kit. The topics covered in this appendix include:

+ Breakout Board Solution MCU Sample Kit 1 Pin Mapping
+ Breakout Board Solution MCU Sample Kit 1 Schematics
+ Breakout Board Solution MCU Sample Kit 1 PCB Layout

2.1 Breakout Board Solution MCU Sample Kit 1 Pin Mapping
Table 2-1 shows the pin mapping for the SAMD21_32P breakout board section.

Table 2-2 shows the pin mapping for the PIC18F_28P breakout board section.
Table 2-3 shows the pin mapping for the dsPIC33C_28P breakout board section.
Table 2-4 shows the pin mapping for the TinyAVR_14P breakout board section.

Table 2-1. SAMD21_32P Pin Mapping

J10-1 PAQOO PAQO, XIN32
J10-2 AO1 PAO1 2 PAO1, OUT32
J10-3 A02 PAO2 3 PAO2
J10-4 AO3 PAO3 4 PAO3
J10-5 AO4 PAO4 5 PAO4
J10-6 AO05 PAO5 6 PAO5
J10-7 AO6 PAO6 7 PAO6
J10-8 AO07 PAQ7 8 PAQ7
J10-9 A08 PAO8 11 PAO8
J10-10 A09 PAQ9 12 PAQ9
J10-11 GND GND 10| 28 GND
J10-12 A10 PA10 13 PA10
J10-13 A1 PAT1 14 PA11
J10-14 A4 PA14 15 PA14/XIN
J10-15 A15 PA15 16 PA15/XOUT
J10-16 Al16 PA16 17 PA16

J11-1 10| 28

J11-2 Voo Vob 930 Ve
J11-3 RST RESET 26 RESET
J11-4 A31 PA31 32 PA31/SWDIO
J11-5 A31 PA30 31 PA30/SCCLK
J11-6 A28 PA28 27 PA28
J11-7 A27 PA27 25 PA27
J11-8 A25 PA25 24 PA25
J11-9 A24 PA24 23 PA24
J11-10 A23 PA23 22 PA23
J11-11 GND GND 10| 28 GND
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........... continued

J11-12 PA22 PA22
J11-13 A19 PA19 20 PA19
J11-14 A17 PA18 19 PA18
J11-15 A17 PA17 18 PA17
J11-16 NC - : -

J12-1 9|30

J12-2 - SWDIO 32 PA31/SWDIO
J12-3 - GND 10 | 28 GND
J12-4 - SWCLK 31 PA30/SWCLK
J12-5 - GND 10 | 28 GND
J12-6 - - - -
112-7 - - - -
J12-8 - - - -
J12-9 - GND 28 GND
J12-10 - RESET 26 RESET

J13 PICKit" Target

J13-1 RESET RESET
113-2 Voo Voo 9 | 30 Vpp
)13-3 GND GND 10 | 28 GND
13-4 - - - -
13-5 SWCLK SWCLK 31 PA30/SWCLK
1136 - - - -
113-7 - - - -
J13-8 SWDIO SWDIO 32 PA31/SWDIO

Table 2-2. PIC18F_28P Pin Mapping

J20-1

J20-2 A1 RA1 3 RA1

J20-3 A2 RA2 4 RA2

J20-4 A3 RA3 5 RA3

J20-5 A4 RA4 6 RA4

J20-6 A5 RA5 7 RA5S

J20-7 A6 RAG 10 RA6/CLKOUT/OSC2

J20-8 A7 RA7 9 RA7/CLKIN/OSC1

J20-9 co RCO 11 RC0/SOSCO
J20-10 1 RC1 12 RC1/SOSC1
120-11 GND GND 8119 GND
J20-12 c2 RC2 13 RC2
J20-13 c3 RC3 14 RC3
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........... continued

J20-14
J20-15 s RC5 16 RC5

J21-1 GND GND 8119 GND
J21-3 MCLR MCLR 1 RE3/MCLR/VPP
J21-4 DAT ISCPDAT 28 RB7/ISCPDAT
J21-5 CLK ISCPCLK 27 RB6/ISCPCLK
J21-6 B5 RB5 26 RB5
J21-7 B4 RB4 25 RB4
J21-8 B3 RB3 24 RB3
J21-9 B2 RB2 23 RB2
J21-10 BV1 RB1 22 RB1
J21-11 GND GND 8|19 GND
J21-12 BO RBO 21 RBO
J21-13 c7 RC7 18 RC7
J21-14 Cc6 RC6 17 RC6
J21-15 N/C N/C X No Connection

J22 PICkit" Target

J22-1 MCLR MCLR RE3/MCLR/VPP
J22-2 Vop Vop 20 Vop
J22-3 GND GND 8|19 GND
J22-4 DAT ICSPDAT 28 RB7/ICSPDAT
J22-5 CLK ISCPCLK 27 RB6/ISCPCLK
J22-6 - N/C X No Connection

Table 2-3. dsPIC33C_28P Pin Mapping

J31-1

J31-2 A1l RA1 1 RA1
J31-3 A2 RA2 2 RA2
J31-4 A3 RA3 3 RA3
J31-5 A4 RA4 4 RA4
J31-6 BO RBO 9 RBO
J31-7 B1 RB1 10 RB1
J31-8 B2 RB2 11 RB2
J31-9 B3 RB3 12 RB3
J31-10 B4 RB4 13 RB4
31-11 GND GND 61819 GND
J31-12 B5 RB5 14 RB5
J31-13 B6 RB6 15 RB6
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J32-1 GND GND 68|19 GND
J32-2 Voo Voo 7120 Vbb
J32-3 MCLR MCLR 27 MCLR
J32-4 B15 RB15 26 RB15
J32-5 B14 RB14 25 RB14
J32-6 B13 RB13 24 RB13
J32-7 B12 RB12 23 RB12
J32-8 B11 RB11 22 RB11
J32-9 B10 RB10 21 RB10
J32-10 B9 RB9 18 RB9
J32-11 GND GND 6819 GND
J32-12 B8 RB8 17 RB8
J32-13 B7 RB7 16 RB7

J30 PICkit" Target

J30-1 MCLR MCLR MCLR
J30-2 Vbp Vop 7 | 20 Vpp
J30-3 GND GND 68|19 GND
J30-4 B8 RB8 17 RB8
J30-5 B9 RB9 18 RB9
J30-6 - X X No Connection

Table 2-4. TinyAVR_14P Pin Mapping

J40-1

J40-2 A2 PA2 12 PA2
J40-3 A3 PA3 13 PA3/EXTCLK
J40-4 A4 PA4 2 PA4
J40-5 A5 PAS 3 PAS
J40-6 A6 PAG 4 PAG
140-7 A7 PA7 5 PA7

1411 GND GND GND

J41-2 Vbp Vop 1 Vbp

J41-3 AO UPDI 10 PAO/RESET/UPDI
J41-4 B3 PB3 6 PB3/TOSC1
J41-5 B2 PB2 7 PB2/TOSC2
J41-6 B1 PB1 8 PB1

141-7 BO PBO 9 PBO

J30 PICkit" Target

142-1 No Connection
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........... continued
J30 PICkit" Target

142-2 Input Supply
J42-3 GND GND 14 Ground
J42-4 UPDI UPDI 10 PAO/RESET/UPDI

2.2 Breakout Board Solution MCU Sample Kit 1 Schematics
Figure 2-1 through Figure 2-4 show the board schematics.

Figure 2-1. Breakout Board Solution MCU Sample Kit 1 Schematics, Rev. 1.0 (SAMD21_32P)
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Figure 2-2. Breakout Board Solution MCU Sample Kit 1 Schematics, Rev. 1.0 (PIC18_28P)
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Figure 2-3. Breakout Board Solution MCU Sample Kit 1 Schematics, Rev. 1.0 (dsPIC33C_28P)
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Figure 2-4. Breakout Board Solution MCU Sample Kit 1 Schematics, Rev. 1.0 (TinyAVR_14P)
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2.3 Breakout Board Solution MCU Sample Kit 1 PCB Layout

The Breakout Board Solution MCU Sample Kit 1 is a four-layer FR4, 1.6mm, Plate-Through-Hole (PTH)
PCB construction. Figure 2-5 and Figure 2-6 illustrate the PCB layers.
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Figure 2-5. Breakout Board Solution MCU Sample Kit 1 Top Silkscreen and Top Copper
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3. Appendix B. Bill of Materials (BOM)

This appendix contains the Bill of Materials (BOM) for the Breakout Board Solution MCU Sample Kit
1.

+ Bill of Materials - Breakout Board Solution MCU Sample Kit 1

3.1 Bill of Materials - Breakout Board Solution MCU Sample Kit 1
Table 3-1 shows the Bill of Materials for the Breakout Board Solution MCU Sample Kit 1.

Table 3-1. Breakout Board Solution MCU Sample Kit 1 BOM

Designator Description Manufacturer Manufacturer Part
Number
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CAP CER 10uF 16V 20% Taiyo Yuden EMK212BJ106MG-T
X5R SMD 0805
C11, C20, C21, C22, CAP CER 0.1uF 16V 10% Yageo CCO805KRX7R7BB104
C30, C31, €32, C40 X7R SMD 0805
c12 CAP CER TuF 16V 10%  KEMET C0805C105K4RAC7800
X7R SMD 0805
FB1 FERRITE 742792040 2A  Warth Elektronik 742792040
600R SMD 0805
J10,J11 CON HDR-2.54 Male Samtec TSW-116-07-L-S
1x16 Gold 5.84MH TH
VERT
J12 CON HDR-1.27 Male Amphenol Corporation 20021111-00010T4LF
2x5 Gold 3.05MH TH
VERT
)13 CON HDR-2.54 Male
1x8 Staggered DNP
J20, )21 CON HDR-2.54 Male Samtec TSW-115-07-G-S
1x15 Gold 5.84MH TH
VERT
J22,])30 CON HDR-2.54 Male Sullins Connector PBCO6SAAN
1x6 Staggered DNP Solutions
J31,]32 CON HDR-2.54 Male Sullins Connector PBC13SAAN
1x13 Staggered DNP Solutions
140, J41 CON HDR-2.54 Male Samtec TSW-107-07-T-S
1x7 Tin 5.84MH TH
VERT
142 CON HDR-2.54 Male Amphenol Corporation 68002-404HLF
1x4 Tin 5.84MH TH
VERT
LABEL10 LABEL PCBA 18x6mm  ACT Logimark AS 505462
Datamatrix Assy# /
Rev / Serial / Date
R10 RES TKF 1k 1% 1/8W Stackpole Electronics,  RMCFO805FT1K00
SMD 0805 Inc.
R11, R20, R30, R40 RES TKF 10k 1% 1/16W  Stackpole Electronics,  RMCFO805FT10KO0

u1o

SMD 0805

MCHP MCU 32-BIT
48MHz 512kB 64kB
PIC32CM5164JH01032-
I/PT TQFP-32

Inc.

Microchip Technology,
Inc.

PIC32CM5164JH01032-
I/PT



........... conﬂnued

Designator Description Manufacturer Manufacturer Part
Number
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u3o

u40

MCHP MCU 8-

BIT 64MHz 64kB

4kB PIC18F26Q71-1/SS
SSOP-28

MCHP MCU 16-BIT
100MIPS 256k 24k
DSPIC33CK256MP502-
1/SS SSOP-28

MCHP MCU 8-BIT

20 MHz 16KB

2KB ATTINY1614-SSNR
SOIC-14

Microchip Technology, PIC18F26Q71-1/SS
Inc.

Microchip Technology, DSPIC33CK256MP502-
Inc. I/SS

Microchip Technology, ATTINY1614-SSNR
Inc.



Microchip Information
The Microchip Website

Microchip provides online support via our website at 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 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: www.microchip.com/support

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

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

* Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

+ Microchip values and aggressively protects its intellectual property rights. Attempts to breach the
code protection features of Microchip product is strictly prohibited and may violate the Digital
Millennium Copyright Act.

* Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.

Legal Notice

This publication and the information herein may be used only with Microchip products, including
to design, test, and integrate Microchip products with your application. Use of this information

in any other manner violates these terms. Information regarding device applications is provided

only for your convenience and may be superseded by updates. It is your responsibility to ensure
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that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. 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 ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR

ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

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, Adaptec, AVR, AVR logo, AVR Freaks, BesTime,
BitCloud, CryptoMemory, CryptoRF, dsPIC, flexPWR, HELDO, IGLOO, JukeBlox, KeelLoq, Kleer,
LANCheck, LinkMD, maXStylus, maXTouch, MedialLB, megaAVR, Microsemi, Microsemi logo, MOST,
MOST logo, MPLAB, OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
QTouch, SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash, Symmetricom, SyncServer,
Tachyon, TimeSource, tinyAVR, UNI/O, Vectron, and XMEGA are registered trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries.

AgileSwitch, ClockWorks, The Embedded Control Solutions Company, EtherSynch, Flashtec, Hyper
Speed Control, HyperLight Load, Libero, motorBench, mTouch, Powermite 3, Precision Edge,
ProASIC, ProASIC Plus, ProASIC Plus logo, Quiet-Wire, SmartFusion, SyncWorld, TimeCesium,
TimeHub, TimePictra, TimeProvider, and ZL 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,
Augmented Switching, BlueSky, BodyCom, Clockstudio, CodeGuard, CryptoAuthentication,
CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM, dsPICDEM.net, Dynamic
Average Matching, DAM, ECAN, Espresso T1S, EtherGREEN, EyeOpen, GridTime, IdealBridge,

IGaT, In-Circuit Serial Programming, ICSP, INICnet, Intelligent Paralleling, IntelliMOS, Inter-Chip
Connectivity, JitterBlocker, Knob-on-Display, MarginLink, maxCrypto, maxView, memBrain, Mindj,
MiWi, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, mSiC, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, Power MOS IV, Power MOS 7, PowerSmart,
PureSilicon, QMatrix, REAL ICE, Ripple Blocker, RTAX, RTG4, SAM-ICE, Serial Quad I/0, simpleMAP,
SimpliPHY, SmartBuffer, SmartHLS, SMART-LS., storClad, SQI, SuperSwitcher, SuperSwitcher Il
Switchtec, SynchroPHY, Total Endurance, Trusted Time, TSHARC, Turing, USBCheck, VariSense,
VectorBlox, VeriPHY, ViewSpan, WiperlLock, XpressConnect, 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.

The Adaptec logo, Frequency on Demand, Silicon Storage Technology, and Symmcom are registered
trademarks of Microchip Technology Inc. in other countries.

GestlC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary
of Microchip Technology Inc., in other countries.
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All other trademarks mentioned herein are property of their respective companies.
© 2024, Microchip Technology Incorporated and its subsidiaries. All Rights Reserved.
ISBN: 978-1-6683-0282-8

Quality Management System

For information regarding Microchip’s Quality Management Systems, please visit
www.microchip.com/quality.
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