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* Introduction to OPEN Alliance
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e MCC Harmony Framework
* Start From New Project
 MPLAB® Code Configurator (MCC)
e TCP/IP Configurator
* Added TCP/IP Dependency, System Driver & Peripheral Library
 MCC-Configure the Added Modules
* MCC-Project Properties & Application
* EVB-LAN8670-USB Setup - 10BASE-T1S Ethernet Host
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Single Pair Technology
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What is Single Pair Ethernet (SPE)?

- Traditional ethernet uses 2 ° SPE = Single Pair Ethernet
or 4 twisted pairs * T1 =1-Twisted Pair

Just a new ethernet transceiver (PHY)
Network layers 2-7 remain the same
Independent of speed; 10BASE-T1, 100BASE-T1, NGBASE-T1...
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Why Single Pair Ethernet?

e Single Pair Ethernet

* |EEE 802.3cg - 10BASE-T1S and 10BASE-T1L

* 10 Mbit/s connection over a single two-conductor cable
* 10BASE-T1S: Short Reach (25m), multi-drop bus line or point-to-point connection
* 10BASE-T1L: Long Reach (1 km), point-to-point connection

* |IEEE 802.3bw - 100BASE-T1
* 100 Mbit/s over single pair

* |EEE 802.3bp - 1000BASE-T1
* 1000 Mbit/s over single pair cable

 |EEE 802.3ch — NGBASE-T1
* 2.5Gbit/s, 5Gbit/s, 10Gbit/s over single pair cable
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SPE Connector Standard — Current Status

* ISO/IEC 63171 CONNECTORS FOR ELECTRICAL AND ELECTRONIC EQUIPMENT
P 2 e e oy e T e
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Introduction to T1S
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What is 10BASE-T1S ?

 Ethernet on a UTP bus line

* 10 Mbps shared

* Half-duplex 10 Mbps shared,

* 2-50 nodes, depending on the environment without PLCA, Collisions occur

* Upto 25m bus length

* |EEE 802.3cg standard Y I
* Low power I [

NS
* No collisions (PLCA) g? ‘!1l?
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What is 10BASE-T1S ?

 Ethernet on a UTP bus line

* Benefits

10 Mbps shared
Half-duplex

10 Mbps shared,

PLCA switched ON, avoids collisions

2-50 nodes, depending on the environment
Up to 25m bus length

Low power

IEEE 802.3cg standard R . B\
| | |
No collisions (PLCA) ‘g ? g

No switch required

Inexpensive UTP cabling

Inexpensive analog front end

Less PHYs and cabling than with star topology
Supports Functional Safety

I
1
3

— T
1 ]
N
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PLCA in IEEE 802.3 Ethernet Model

OSI Reference Model Layers

IEEE 802.3 Ethernet Model Layers

Application

Presentation

Session Higher Layers
Transport
Network

LLC = Logical Link Control (or other MAC client)
Data Link MAC Control

MAC = Media Access Control

MIl = Media Independent Interface )

PLCA Reconciliation
PHY

Physical PCS = Physical Coding Sublayer

PMA = Physical Medium Attachment

AN = Auto-Negotiation
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T1S cabling example

NodeID O

Microcontroller

Ethernet
Controller

sMi RMII

T1S Transceiver

—— = 0.1uf

NodeID 1

NodeID N

Ll for normal application, P and N of T1S can be don't care. In PoDL, it must followPtoP,Nto N ]

T1S twisted Pair <25 M, 100 ohm

v

{ End node with 50R, Drop node no need this |

L

Stubs < 10 cm, on PCB

—Pq . 500
; E 0.22uF
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Scalable from Low to High Bandwidths

e Common network software stacks
* Physical layer independent

Legacy

PHY EtherCAT FieldBus UART RS-485

CAN,
Other
Stack

Ethernet

1 | |
1 1 |

PHY 10BASE-T1 | 100BASE-T1 | 1000BASE-T1 ! 2.5/5/10G
' ' ' BASE-T1

Stack Ethernet, TCPIP, UDP, etc.

1
1
: Future
1
|
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Motivation

Ethernet, a success story

* Security ° Wiring
o ch)DifeeSng reliable standards (MACsec, + Shorter cables through zone
 Safety architecture
* Preventing nodes from flooding network * Enabling machine-made wire-
* Deterministic behavior harness
* Synchronization . iii
* Single time base for all nodes No Gfatew.ays .
 Software defined system * Using switches instead of gateways

* Sensors, actuators just offering a service o Multidrop
* Independent applications operating on . I/ i \I —
services Fewer PHYs B B B2
* Less cables
* Fewer switch ports

* Simple UTP cabling
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No Gateway, Less Phys and Cables, Reduce Costs

ECU 100BT1 ECU 100BT1

. Legacy PHY/
transceiver

Sensor
I 10BASE-T1S PHY Unit

Legacy 10BASE-T1S
Sensor

Unit

Collision-free operation
enables deterministic

i 1C0BASE-TI
PHY

behavior with low
latency

Sensor
Unit

Sensor
Unit

ensor ensor

NEFEEL

Unit | Unit Benefits of 10BASE-T1S
# PHYs 8 Fewer PHYs
Fewer connectors and less
# Connectors ECU 4
connector space on ECU
. . Less cabling, extendibility,
Cabling 4 cables 1 bus line & ex- ¥
scalability
Seamless integration into
Ethernet-based network no yes :
overall Ethernet architecture
Eliminates need to translate
Gateways yes no
messages
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Introduction to OPEN Alliance
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Standardization OPEN Alliance

* TC6 (Technical Committee):
* SPI Protocol for MAC-PHY
* Low pin count interface for Transceiver

* TC10:
* Sleep/Wake-up

TC14:

* Compliance

* Interoperability
« EMC

* Diagnosis

* TC17:
* MACsec

OPEN

Founded in 2011, OPEN Alliance emerged with the idea of
collaboration in the blossoming automotive Ethernet
landscape. There was a gap in the industry that propelled its
formation: a transparent space, governed by clear rules, for
anyone to join and participate. Knowledge exchange, market
development, and industrialization of the technology were
its pillars. But the true cornerstone was the desire to break
free from single-company specifications. OPEN Alliance
envisioned a world where access to these crucial
specifications wouldn’t depend on favoritism or opaque
promises, but on an open, fair, and universally accessible
framework. By fostering transparent peer review and non-
discriminatory access, OPEN Alliance aimed to pave the way
for a collaborative future where innovation in Ethernet could
truly thrive.

OPEN: One Pair Ethernet

B Statu s
TCT | 00BASE-T1 PHYEIHIR B E BRI on hold
TC2 | 100BASE-T1 PHYSYINA REEAEL Wit on hold
TC3 [ 1000BASE-T1 PHY CMCER rescoped
TC4 TE completed
TCS 235197‘5'] on hold

|| Cotifio |
Tce $mﬁm;1mﬂ§n 'Y in progress
TC7 | Fe AR in progress
TC8 | @B AMECUNEME on hold
109 | wupcmaanas in progress
L) Eﬁuxmmg/m@ L in progress
TEM ux’mﬁﬁm@zﬁéﬁ- | in progress
ek 1000BASE- T1 PHY&& ﬁm IHLE Inproaress
C3 | pomwmemEs in progress
TC14 | 10BASE-T1 PHYE BEMAI— HHEN in progress
gt zﬂ!s:s.@f'mm BRI in progress
TC16 EEEE?A’IE’EE*D—Q& o in progress
MACsécﬁf_EﬁikRE ' in progress
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TC6 - Overview

SPI host /CPU
With

software

DTS overlay

DTS

Packet format

gmmm

TX (Header)
— Data | Rx (Footer)

‘ — Control

5

SPI Protocol carrier

Driver Framework

Microchip_T1s.c: Configuration

LAN865x.c: PHY driver
OATC6.c Application layer: API callback

LAN865x

SPI slave

State machine
according to packet
Data/Control

<<A>>
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TC10 - Key goal

* new service primitives provided by the 1SO/0SI layer 1 (PHY) and supporting a

controlled link shutdown and a - _within an Ethernet network, The
sleep and wake up process in a PHY shall fulfill SPEC’S timing requirement (next page

* Power consumption The following guidelines on the device power consumption in
sleep mode target typical Ethernet products such as single and multiport PHYs and
switches. A single-port PHY product should have a quiescence current of - A
multi-port PHY or switch product should have a quiescence current of 25pA plus 10pA
for each port4 .
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Pins and command about TC10

* Pins
Pin Name Description
VBAT This pin powers the sleep or wake management block.
INH This is an open-drain output pin that goes low to disable power. During normal
operation, an external resistor pulls it hight to enable power.
WAKE _IN This is an input pin that can be used to wake up the PHY from Sleep state.
WAKE_OUT This is an output pin that is asserted when the PHY receives a wake-up request.
* Command
Command Name Description
Wake-Up Request (WUR) This is the MDI wake-up request command sent on an active link.
Wake-Up Pulse (WUP) This is the MDI wake-up request command sent on an inactive link.
Low-Power Sleep (LPS) This is the MDI sleep request and acknowledge command.
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TC10 Specification / Terminology

* Low Power Sleep (LPS)
* Command to indicate a sleep request to the link partner. Request transition to SLEEP state.
* 100BASE-T1: Encoded in the IDLE scrambler stream. Sent for a minimum of 64 bits.
* 1000BASE-T1: Sent in OAM (Operations, Administration, Maintenance) Frame.

 Wake-Up Request (WUR), for PHY is link up case
* Command indicating a wake-up request to the link partner.

* Can be sent by a node PHY or switch PHY to distribute the wake-up request over a link, which is
already active.

* 100BASE-T1: Encoded in the IDLE scrambler stream. Sent for a minimum of 64 bits.
* 1000BASE-T1: Sent in OAM (Operations, Administration, Maintenance) Frame.

 Wake-Up Pulse (WUP): for PHY is link down case

* Command indicating wake-up request to link partner. Sent when link is not active.
* Transmitted using link training (idle) codes over the network, for a duration of 1 ms (+/- 0.3ms)
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Result ( both 100 and 1000 mode are PASS)

Testhouse

C&S group GmbH
Schweigerstr. 13A
D-38302 Wolfenbuettel

Phone: +49 5331/ 90 555 - 0
Web: www.cs-group.de

Preliminary

Test Report

Device Under Test

Device Name LAN8870

Manufacturer Microchip

Type / Version -

Sample marking LAN8870v VB000e3
241146Q

Number of Pages
Test Period

Test Method / Test Requirement

Performed Tests and References

Interoperability Test Results

s C&S

OPE

T TN

AT L IANCE
ALLIANCE

P24 _0286_LAN8870_1000B_TC10_Test_Report 00D_00
Date of Release: 2024-Nov-29

Customer

Order No.  P24_0286

Name Microchip Technology Inc.

Address 80 Arkay Dr, Ste 100
11788 Hauppauge NY
USA

38
from 2024-Nov-19 until 2024-Nov-28

1000BASE-T1 Interoperability Test Suite

1000BASE-T1 Interoperability Test Suite v1.9.1
(2024-Feb-13) - TC10 Sleep/Wake-up functionality

The test results refer to the delivered device and the
applicable test cases.

Testhouse

C&S group GmbH
Schweigerstr. 13A

D-38302 Wolfenbuettel
Phone: +49 5331/ 90 555 - 0
Web: www.cs-group.de

Preliminary

Test Report

Device Under Test

Device Name LANB870

Manufacturer Microchip

Type / Version -

Sample marking LAN8870v VB000e3
241146Q

Number of Pages

Test Period

Test Method / Test Requirement

Performed Tests and References

Interoperability Test Results

1  100BASE-T1 Interoperability Test

s C&S

OPEN

ST

P24 0286 _LAN8870_100B_TC10_Test Report 00D_02
Date of Release: 2024-Nov-29

Customer

Order No. P24 _0286

Name Microchip Technology Inc.

Address 80 Arkay Dr, Ste 100
11788 Hauppauge NY
USA

40
from 2024-Nov-6 until 2024-Nov-15

100BASE-T1 Interoperability Test Suite

100BASE-T1 Interoperability Test Suite v1.2
(2024-Feb-13) - TC10 Sleep/Wake-up functionality

The test results refer to the delivered device and the
applicable test cases.

PHY Sleep/Wale-up Functionality: PASS

1 1000BASE-T1 Interoperability PHY Sleep/Wale-up Functionality: PASS Suite!
Test Suite!
Link Partners
Link Partners
Chsbter RTK MVL NXP MIC
Chapter RTK RTL9010AA BCM 89884 MIC LAN88702 apte RTL9000AA | 88Q1110 | TJA1101B | LAN8870?
Group 5: Wake-up reception and signalizing PASS PASS PASS Group 5: Wake-up reception and signalizing PASS PASS PASS PASS
Group 6: Wake-up transmission PASS PASS PASS Group 6: Wake-up transmission PASS PASS PASS PASS
Group 7: Wake-up forwarding Group 7: Wake-up forwarding
Group 8: Sleep PASS PASS PASS Group 8: Sleep PASS PASS PASS PASS
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TC14 - OA3P ( open alliance 3 pins)

MCHP SoC / Endpoint
l I PMD Transceiver
| mcu | j—m———— = |
: SoC (MAC) : N 1| I II connector
N App ) VLAN (802.1q) L T LoJ '
| PV |- AB (other 802.1) - PLCA oo U e i
i $ - Encryption ) PCS I : f« I coupling
|

l S [
| ETH Frame <>! PRE | ETH Frame ! \ I
I e |  Line : ETHERNET PACKET
______________________ J

J N:"A 11000 SYNC / COMMIT . THA” SMIT

K MN/A 10001 ESDERR

— T Symbol Command State « RESET

R N/A 00111 ESDOK / ESDBRS . LOWPWR R.[l

H N/A 00100 SsD - CDNFIG

s NA 11001 ESDJAB
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MCHP solution (SoC / Endpoint)

* LAN8660, LAN8661 : 10 to OA3p

e Control Sensor/
Act.

* Sensors

o Actuato rs Figure 1-1. LAN8661 Block Diagram

LAN8661
g AN |«———ADC_IN
. ADC g f;:'u L
=5 Int I
° Au d |0 E — Terrl:ngtaure
WAKE _IN Wake Power Sensor
o INH - Manitaor Management
® M I C rO p h O n eS General Purpose
Remate Control Ifo |
[0.15] Port Extender
® S pe a ke rS Event Generator Lz
Time Stamper LED Driver ICs
° Serial _‘g MCU
* Light viaeorcge || Sommuniton [12| (P pagos
Crypto [0.3] = EEPROM
. . | g (Image Storage)
. ligh
I nterlor Ig tS 108ASE-T1S |, TX, RX.ED _ | Network Network Stack I
Transceiver [ [OA 3-pin) | Interface [~ | (PTF, AVTP, RTP) edia Clo 8100
* Exterior lights | " —
. Housekeeping
* Small displays s} —
LANEBS1 LANSBES1 )
Buildi |:| External Peripheral
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MCHP solution (PMD Transceiver)

LAN8680

OA3p to T1S

OA3p to T1S >>TC14 and I12C interface (SBC)

System Basis Logic

System Basis 4‘ Lo |
Chip Control
— Registers
DIO Select _ Voltage/Temperature

I— Powered by

d

System Basis Power Control

Transceiver

SBC LDO SBCLDO v
L vs Tnternal - 18V/33VLiowDrop | | — | VSEN,
> >
LDO 3 Voltage Regulator
3.3V Low Drop vuc,_
Voltage Regulator
Always ~H
— - AcLve | :
F————» Wake Transceiver
=1 Detector i —=cac—oc—rca—i0. =
: :
| Transceiver |
Configuration A
Registers -
I [Powerad by
LED ]
1 RX I Receiver
r i
i TRXP
TRXN
X Command Transmitter F
Detector
SBC Always Powered On

Monitored for Wakeup

-
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
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Functional States available in Transceiver

* The host controller uses the TX pin to send commands and activate the different
function states of the transceiver. These states include the TRANSMITTING state,
NORMAL state, LOW-POWER state, and CONFIGURATION state.

* Instead of using a data line with a clock to transmit data and activate the functions in

the transceiver, the TX pin instead sends pulses of defined length. This is done to
reduce electromagnetic emissions.

POR

LOW_POWER

wake_timer_done

Y

— 5| LOW_POWER_WAKE

WubD +
WAKE +

negedge(TX)

A

cmd = LOWPWRRQ

cmd = TRANSMIT

cmd = RESET *

h 4

NORMAL TRANSMITTING

F §

ED = LOW * cmd = RESET +

Ilwake_timer_done

jabber_timer_done

cmd = RESET cmd = CONFIG

 J
CONFIGURATION
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Command timing on TX pin

* The TX pin is a high-speed low-voltage 3.3V output to an external PMD transceiver. It
encodes the transmit data and controls the PMD reset, configuration, and

entering/exiting low-power states.

—_— _— —_— _— —_— _— —_— I _— —_— —_— _— —_— _— —_—
I Fxﬁ mrs.i tﬁgapT 1

I RESET /] AN
|

t.xda-‘.'-lﬁ T W » I
[
[
! (f

|"|'

A

| |<‘t_xda ttxpl"“itﬁph topl t.xph?
I TRANSMIT <
-

Multiple Commmands

Deassertion time before a command | P TED - ns

Low pulse duration
—_— — —_— — —_— — —_— — —_— — —_— — —_—

tD‘LI _TBD 20 TED ns

| RESET Command |
RESET command assertion time | - TED 80 TED ns I
Gap between commands Cicgap TED 20 ns

LOWPWRRQ Command
LDWPWRRQ command assertion time Celpwr TED 16 - Hs

______ | _—— —_— —_—— —_— _—— —_— _—— —_— _—— —_— _—— —_— _—— —_— J
CDHFIG Command
High pulse duration toph TED 20 TED ns
COMFIG command assertion time Crucfe TED 16 - Hs

] TRANSMIT Command
TRANSMIT command high pulse duration Ctxphd TED 180 TEBD

TRANSMIT end high pulse duration Eteph2 TEBD 20 TED ns

o |

S

‘__
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Functional States available in Configuration

 When the PMD transceiver is set to configuration mode, the RX and ED pins are used
as MIl management interface (MIIM). pins are used as the MDC and MDIO pins to

access configuration registers.

* During configuration mode, the transceiver does not drive any differential voltage at
the line interface with low impedance, regardless of any activity on the TX pin.

X > RESETLOGIC
|— — — — - - =
MDC (RX) b
I~ REGISTERS
I MDIO (ED) ‘?5 g
|

UIDI

- LINE
. (High-2)
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Topology Discovery

* TC14's topology discovery function :
* Automatically identify network topology:

In automotive Ethernet, 10BASE-T1S supports bus topology with multi-point connections. Topology discovery
can help identify the physical connection relationship between nodes.

* Diagnosis and troubleshooting:

Through topology discovery, the system can monitor the network structure in real time and detect and locate
fault points early.

* |Improve system reliability:

Accurate topology information helps optimize data transmission paths, reduce latency and packet loss, and
improve overall network performance.
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Topology Discovery

i/"

Measure internal delay Distance measurement

Reference node

Pulse count it oear o | | MDI _INT DELAY

® Pr

ocedure

Only one Reference /Measure pair operating per time ( topology configuration phase) , the rest nodes
keep “listening/receive “ and PLCA suggestion to turn off during this phase

Enter CONFIGURATION mode by set the TPEN bit and configure the TPREFN bit in register CTRLO and
leave CONFIGURATION mode using a RESET command ( for both reference (host) and measured node )

TX will keep generating Generate TP_pulse, this pulse will keep cycling within the loop. The refence
node need keep counting how many pulse has been counted

“unfiltered” ED signal ( Filtered signal will introduce delay) to calculate the pulse traveling time (Tp)
between reference node and measure node at ED pin’s MEAS FSM period

Counting the # of “local count” as the reference (reference node loop back) :
Counting the # of “remote count” as the measured node : Orange

Longer distance will get more count

Program convert the counting # to distance

Normally , cable propagation delay about 5ns/m @
A8\ MicrocHip



Enabling TD in the LAN8680

Bit 1 - TPREFN Topology Discovery Reference Node select
When the PMD is configured for topology discovery operation, this bit will select which topology
discovery mode the PMD operates in. When set, the PMD will function as a topology discovery
measured node. When clear, the PMD will function as a topology discovery reference node. This

configures the PMD topology discovery internal scrambler for the correct operation as a measured
or reference topology discovery node.

Note: This bit has no effect when the Topology Discovery Enable (TPEN) bit is clear.

0 PMD operates as a topology discovery measured node
1 PMD operates as a topology discovery reference node

Bit 0 - TPEN Topology Discovery Enable
When set, the PMD operates in topology discovery mode.

Value Description

0 Normal operation
1 Topology discovery mode

This does not include the setup and operation of the host.
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Open Alliance TC17 MACsec Auto Profile

* MACSec = Media Access Security IEEE 802.1AE

* Point to point security protocol with Confidentiality, Integrity and Authentication

* Transmit side Adds Security Tag (SecTag) and Integrity Check Value (ICV) while encrypting the payload

* Receive side identifies and decrypts packets
* |dentifies packets
* Decrypts
* Prevents replay
* Removes SecTag and ICV discarding invalid packets
* All unencrypted frames dropped other than diagnostic and key agreement

 MKA can be cumbersome in automotive applications

* Some OEM’s mandating keys are stored in secure elements / HSM’s with tamper
protection
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Goal

* It ensures the security of Ethernet data frames through functions such as identity
authentication, data encryption, integrity verification, and replay protection,
preventing devices from processing messages that pose security threats.

Media Access Confrol Security - \ MACsec Key Agreement
IEEE 802.1AE standard Integrity \ . h |IEEE 802.1X standard
\ | Integrity Check /
! ) o ) - Value (ICV) | T ( )
‘ MACsec Authenticity | - eyl MKA
‘ Confidentiality ‘ — | Encryption !
A ) A | Security Association

Key [SAK)
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TC17 MACSEC for automotive

* 10M SPE :
* The MACSEC is implement by software suite
* Key was loaded in the TA100
* JIL FISP certificated

Microcontroller

Application

IwlP stack

ag 10BASE-TISM™ = __ MACsec code
),

, CAL Library
= TC6 Driver {1 7a100)

: : . SPI Driver
= SPI Module

I12C Driver
12C Module

J
SPI 12C (or SPI)

\\\\\

\ —~ Intrepid 10BASE-T1S MAC/PHY

Network Analyzer - 10BASE-T1S TA10x

\
|
|
\
|
J

\_

Ethernet (10BASE-T1S)

i - Head Unit
_ Attacker Node 1?\1?3/{\3,%:;(15

o\ MicrocHIP

@
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Remote Controlled Peripherals/Protocol

10031 031) 01
#1T0 nox 434; 1347 11151
%0 1100300 440 m:om mo no
" 1 14 0 u iy
CSEY S 100 \'

!Illllllllll\lll

Distributed
Control Loop

!u.u!'.ww F

CERbalms, - . |
ECU [pococeg : I2C «“l Sensor/Actuator

ll!ﬂl!“ﬂ s

- s
2100000000000

20000000000000 =

Remote control node

> Endpoint#1 »
peripheral
IEEE 1722 SpeGRions .
Gateway | TTTTTTTLLIT T Endpoint#2 | >
' Link i q
establishment R o Endpoint#3 >
Configuration/
El'-_:P discovery
ent ——— ( SOMENP
SOME/IP middieware Sarvice —» Endpoint #M »

@ MICROCHIP



10BASE-T1S Control/Lighting/Audio Endpoints

Optimized for MCU-less edge devices Control/Lighting/Audio

. Features
*  Control protocol SOME/IP v v v
*  SOME/IP RCP v v
" TCI8RCP OPEN Alliance TC10/14 Wake/Sleep v v v
* Streaming protocol
- AVTP gPTP v v v
*  UDP/RTP PWM Interface v v —
*  Security / Safety AVTP . Y Y
*  MACsec, E2E Profile 4, SecOC
¢ External HSM TA100 (opt.) RTP o v v
- Secure Configuration / Firmware Update Video Streaming and LED Driver IC Control — v —
* Content delivery modes(LAN8661X only) Audio Interfaces — — 4
* Video streaming
, _ CAN FD Controller v v —
* Edge Node Rendering (graphic commands)
*  Play pre-stored graphics, videos SERCOMs Upto4 Upto4 Upto3
*  gPTP Slave GPIOs Upto16 Upto16 Upto12

PDM to PCM conversion (LAN8662X only)
External MCU via 12C or SPI (optional)

ADC Channels

1

1

1
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[cl = Light1 - MPLAB Network Creator - o X

83 Streaming View G Errors & Warnings +
s B
Workspace I3 Uploading Journal
XML Batch Global Manage Help  About
@ Documentation View g Reset Layout -
e m O l e - View Export  Upload Settings  Packege Help | Support
Documentation View

orkspa 5 x| [ ghtdescrptor * [ws2812Displa .
4 % Configuration _
“ u:lél:?:“;hmy ?H v Apps Board with Neopinel 4 BT B

0 n ro - 8 light-descriptor® 4 4 LANS661 Endpoint Test 4
° o MainSettings VideoWidth 2
° o Mainstack Videoteight 2

o MediaClockDomain Display0 - Interface Sercom0 -
End point configurator o &= o
e 5 Display0 - StartV o
— o ——— Display - EndX 9
/ Display0 - EndY 0

\ Display0 - Orientation Up -

Display ! Interface Sercomt -
Display - StartX 10
Display - StartV o
Display - EndX 19
Display’ - End¥ )

Display - Orientation ™ -

Display2 Interface Sercomz -
Displey2 - Startx 0
Display2 - StartY 10
Display2 - EndX 9
Display2 - Enc¥ 19

Display2 - Orientation Down -

Display3 Interface Sercom3 -
R C P Display3 - StartX 10
Display3 - StartY 10
Display3 - EndX 19
. Display3 - EndY 19

Client 5
Errors & Warnings | Streaming View  Uploading Journal - x
C... Endpoint ID | Message Property

—-— o o o e e e e o o - ———,
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LAN866x Protocols

Configuration: Control: Video:

Audio:
AVTP

MAC

Ethernet T1S

Ethernet T1S

Ethernet T1S

Ethernet T1S
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Client Tools
We support multiple tools

C Application Code Folder Content
generator/ Code generator: lanB866x.proto, Jinja2 templates,
¢ generate-lan866x.{bat,sh}, Doxyfile, version-sync
) R helper.
lan866x_c/ — Generated C Client qanﬂ:ﬁﬁ:n_cf ) Generated C  cdlient (lanB66x_client.c/.h +
lan866x_client.c / .h - lan866x_common.h la.uBEEI_cDmmnn.h] with C examples.
50+ RPC methods - C callbacks - ReturnCode_t lan866x_cpp/ Generated C++ client with C++20 examples.
/ lan866x_python/ Python client (pybindl1 bindings + wrappers), prebuikt
¢ Windows wheels, examples.
_ lan866x_csharp/ NET 8 C# client, NuGet package, examples.
someip/ — SOME/IP C Protocol Stack lan866x_java/ Java 11 dient, JNI shim, prebuilt Windows JAR, exam-
someip-client.c - someip-gen ¢ - someip-pars.c |I:I|E5.
Smm?ip'nansm“'c - someip-timer.c lan866x_rust/ Rust client, FFl bindings, prebuilt Windows DLL, exam-
Service ID OxFF10 - SD port 30490 plES_
* lan866x_blockly/ Drag-and-drop Blockly frontend for the Python client.
\lan866x_ariml/ ) Generated AUTOSAR XML (lan866x.arxzml).
UDP /IP Network 1an866x_wireshark/  Wireshark SOME/IP dissector config files.
someip-stub.c - Windows & Linux UDP sockets - 10BASE-T1S lan866x_doxygen-cpp/ Generated Daoxygen HTML for the C4++ APL
¢ some 1p/ Git submodule: the SOME/IP protocol stack.
. tools/ Developer utilities (ARXML wvalidator, CA Lbundle
LAN866X Hardware maker). |
docs/ Architecture SVGs, design documents, specifications.

10BASE-T 1S Ethernet - [2C - SPI - UART - GPIO - ADC - PWM

@ MICROCHIP



Endpoint Configuration

T B a

¥ Streaming View

I-TIEI Workspace

0 Documentation View Lﬁ'a Reset Layout

Templates
B Errors & Warni ngs
B3 Uploading Journal

* MPLAB Network Creator
* SAME GUI for config PHYs, Switches, Endpoints
* Access to all available parameters
* Selection of Peripheral Modules

* Output of configuration
* Config file for End-Of-Line programming

View

Documentation View

4 g3 Light1
4 12 Jighting1
[t light-descriptor *

*  MDI/network (e.g. during OTA or in repair shop)

‘DD

XML Batch  Global

Light1

Export Upload Settings | Package

2 x [t light-descriptor®
Fl ﬁ Configuration

4 BE LANS661 Apps Board with Neopixel
4 =3 LANBE61 Endpoint

£ MainSettings

£ MainStack

& MediaClockDomain
& RTPVideoStreamInput

| PN Ws2812Display

- MPLAB Network Creator

% @ O 0

Manage

Help  About

Help = Support

4 WS52812Display
Test
VideoWidth
VidecHeight
Display0 - Interface
Displayl - Startx
Displayl - StartY
Display0 - EndX
Display0 - End¥
Displayl - Orientation
Display1 Interface
Display1 - StartX
Display1 - StartY
Display1 - EndX
Display1 - EndY
Display1 - Orientation

Display2 Interface
Display2 - StartX
Display? - StartY
Display2 - EndX
Display2 - End¥
Display? - Orientation
Display3 Interface
Display3 - StartX
Display3 - StartY
Display3 - EndX
Display3 - End¥

Displav3 - Orientation

Errors 8 Warnings

C...| Endpoint ID | Message

Streaming View

Diovarn

Uploading Journal

- O X
1
v X
Property
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Remote Configurator
GUI:

* Configure over Network

* Uses config file from

* MPLAB Network Creator
* Display found EPs at once
 List all parameters

* Send to sleep / wakeup

* Windows / Linux support

B

elements or attribute:

Interaction:

* Hover - View de
* Click - Pin description
* Click again - Unpin
* Scroll away - Unpin

[Sa Microchip LANB66x Remate Configurator V3.0.1

- icrochip Tech

select ile is invalid.

— SOME/IP P

Application

Chip Identifier:
Main Name:

main
LANB660A
Endpoint Demo Remote

Main Version:

control V1.2.0-47

StartupInformation:

- _Power-On-Reset

_.Security Mode: 1

SOME/IP Instance ID:
MAC:

IPv4

IPV6

Arbitration

PLCA Node Id

Ping result:

B A

Sweas  UpgradeAll E

e their description

htek/Share folder/

— SOME/IP Pr

Application:

Chip Identifier:
Main Name:

Main Version:
StartupInformation:

SOME/IP Instance ID

Arbitration

PLCA Node Id:

Ping result:

e

Enable
DNCP

matin
LANB661A

Endpoint Demo Display
video-ws2812 V1.2.8-47

- .Power-0On-Reset

_.Security Modi

m NS0 B e

Folder  malnxsd  mainaml Snippets

main.xml

CP Sorting

Application

chip Identifier:
Main Name:
Main Version:

audio V1.2.8-47

StartupInformation:

Snippet

Snippets

M o2 e all

DNCP ARP Q! Theme
Cleaner

LERD

LAN8662A

Endpoint Demo Microphone
LAN8662-main-

_Power-On-Reset

_Security Mode: 1

SOME/IP Instance ID: 3

MAC-

IPv4

IPv6
Arbitration
PLCA Node Id

Ping result:

C6:F9:-20:E5 :53
192.168.0.53
fdf8:6ef3:ef5a:1::5
PLCA no fallback

3
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Microchip solutions

* Endpoint + PMD Transceiver

* Endpoint Integrated PMD Transceiver

LAN8660/1/2 LAN8680 Divider
VDDAD VLS Ri1
EVDET[ —
VDDA -
VDDID 3 | Battery
EESET N RESET N vsia Filter.
i C_total —=—
= T
WAEE_IN =
Dm“i: Peripherals
DIo] (V_Bat)
WAKE_ VT3 Wake _Snurce
TX TX (Optional)
3-Bin PMD |g. -
e ED ED vsEN[I—— External Sensor
sercom 2 | 2 S ™ Bus Interface [ "2
L m§$: Network | uoi
PDM
1.8V

Sensor

10BASE-T1S

PoDL

LAN8660/1/2X
Integrated
LAN8679

\AN8680

Divider
Ri
BVDET[ }——

Rz

=

Filter

C_total =—

T

L

VEL]

Battery

o]

D10

WAEE N[

Peripherals
(V_Bat)

Wake Source
{Optional)

T

VSEN[—

External Sensor

TR] Bus Interface
]

1.8V

Sensor

10BASE-T1S

PoDL

MDi+

MDI-
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MCHP RCP solution

LAN8661 LAN8680 Divider =
SR
VDDAO VuC -
. BVDETL o
VDDIO Battery & o -
RESET N .= = =
NH Filter :"‘ = -
V&[] * ] o
WAKE_IN I C_total % E = —
= pa - -

PMA PMD Ll Pe-_ripherals

DIOL (V_Bat)
+PCS
) Wake Source
WAKE IN
+ B (Power Controller)
RESET N
GPIOs

R CP SERCOM 2: [ FC IEE%—N VSEN External Sensor

X X

RYX = TRXP Bus Interface |12

SERCOM U, 1, 3 D D TRXN Network MDI-

F

\—| T { GPIOs
LED Driver LED Array

| e LED Driver LED Array
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Introduction to T1S Application
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Evolving In Vehicle networking

Microchip’s Long-Term Vision for In-Vehicle Networking (IVN)

Today’s Automotive — Future Automotive
Networking Landscape... Networking Landscape...
CAN -0

L% OPEN
N ALLIANCE
A1 X° GMSL Ethernet

MOST
2 ® PC >>
Coa/gPress"" M EXPRESS

0 Camera & Display
Ra yw =
LOCAL INTERCOMNECT METWORK AA;
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Generations of ECU connections

P!
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Automotive Zone Architecture

Example: Door Zone

Window lifter

Mirror control
Speakers

Lock
Ambient/interior light

10BASE-T1S bus:
Multiple applications

on a single cable!

Typical Zone Architecture
using All-Ethernet

100/1000BASE-T1
connects zone and 0BA
central computer °

10BASE-T1S
100BASE-T1
1000BASE-T1

NGAUTO-T1 backbone
connects several central
computers and maybe cameras
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DCS (Distributed control system)

& RedHat | inte| | Sesider

THE OPEN GROUP

(PEN

Schneider Electric, Intel, and v
Red Hat explore modern DCSs
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DCN : field terminal & controller connection

Physical View

Compute Module

1/O Module
TBD

PCB
Samtec

Connecto.
Samtec

1/O Bus |

\i

229296

IEC 61499
Software
| |

I/0 Bus
Data Models: -
Protocol:
Transport: TCP/UD]
Network: /P
Physical: 70Base-T1S

2\

I I s .

10Base-T1S

Each AIVJAO and DI/DO pair creates an independent feedback
loop. An Al filter can simulate a simple first-order process.
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Software flow of a BMS

estimate estimate balance compute
current state of state of power
temperature #fcharge (SOC) # health (SOH) cells limits

azIellul :uo Aay
Blep 910]S :JJO AdY

loop once each measurement interval while pack is active

@ MICROCHIP



BMU based EMS (communication)

Management PC
= Ethernet

Cell monitoring

) 4

State of Charge (SoC)
State of Health (SoH)
Remaining Useful Life (RUL)
State of Energy (SoE)

Thermal Management

s

R
(i,

\ ‘Cunm! Detection

ommunication and Networking

10T1S

Battery Equalization
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Daisy chain replacement

* 3 port switch implement

Application
CPU

3 port
Switch

IN PHY Out PHY

CATS cable  CATS cable

 10Base-T1S PHY implement
Application

CPU

RMII/SPI
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Full range process automation

,m-——F===<

1KM point to point

\

100M to internet

] &

ID1

ID2

_

ID#
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SPE Product Details
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Microchip SPE Solutions

* Flexible and scalable system solutions

* Extended cable reach

* Smallest packages

* Lowest power, wake/sleep

* Security support

* Functional safety ready

 Ambient temperatures up to 125 oC
 Comprehensive software & tool support

10BASE-T1S
PHY

100BASE-T1
PHY

1000BASE-T1
PHY

10BASE-T1S
Controller

GigE
AVB/TSN
Switch

10/100T1
AVB/TSN
Endpoint

@ MICROCHIP



10BASE-T1S Roadmap

PHY

(MII, RMII)

LAN8670
32 QFN
Mil/RMII

LAN8671
24 QFN
RMII

Updated to
latest OA Spec
Q3 2025

MAC-PHY
(SPI)

LANS8650
32 QFN
Ext. LDO

LAN8651

32 QFN
Int. LDO

LAN865x
Latest OA Spec
48V

Samples Q4 2026

Transceiver SBC
(OA3p)

LAN8680
16 DFN

12V LDO

RTP Q3 2026

Transceiver
(OA3p)

Development

Endpoint
(OA3p)

LAN8679
8 DFN

RTP Q2 2026

LAN8660
32 QFN
Control EP, RCP

LAN8661
32 QFN
Lighting EP, RCP

LAN8681
14 DFN

Wake/Sleep,48V

Samples Q4 2026

LAN8662
32 QFN
Audio EP, RCP

LAN8660X/1X/2X
32 QFN

integrated TRX

RTP Q3 2026

MCU, Switch
(OA3p)

PIC32CM
32 QFN
MCU

dsPIC33A
48 QFN
MCU

ey

Hallberg
30G, 100/1000T1
Switch

Ty

Buzz
3G, 100T1/SGMII

Switch
y
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LAN867x 10BASE-T1S PHYs

10BASE-T1S Ethernet PHY

LAN8670

PHY

LAN8671
PHY

LAN8672
PHY

Designed according to IEEE Std 802.3¢g-2019™
* 10 Mbps over single balanced pair of conductors
e Half-duplex point-to-point segments up to at least 15 m
* Half-duplex multidrop segments up to at least 25 m with up to at least 8
nodes
High bandwidth utilization and latency optimization
* Physical Layer Collision Avoidance (PLCA)
* Multiple PCLA IDs per node
e Burst mode

Time Sensitive Networking (TSN) support

* Enables high-precision clock recovery with ultra-low jitter (IEEE Std
802.1AS™ / |EEE 1588™™)

Standard interface

* MIl/RMII

e SMI (MDIO, MDC) for rapid register access
Ultra-low power sleep mode

* Wake on network activity or input pin
Functional Safety Ready

*  SGS TUV Certified ISO 26262 ASIL B ready

*  FMEDA, Safety Manual,

Small footprint
e 24 & 32 & 36-pin
* VQFN package with wettable flanks

AEC-Q100 Grade 1 (-40 to +125C .
( ) ﬁ\ MICROCHIP



LAN865x 10BASE-T1S PHYs

10BASE-T1S MAC-PHY Ethernet Controller with SPI

Designed according to IEEE Std 802.3¢cg-2019™
* 10 Mbps over single balanced pair of conductors
* Half-duplex point-to-point segments up to at least 15 m

* Half-duplex multidrop segments up to at least 25 m with up to at least 8
nodes

WAKE_IN INH | WAKE_OUT * High bandwidth utilization and latency optimization

* Physical Layer Collision Avoidance (PLCA)
* Multiple PCLA IDs per node

External MCU ; *  Burst mode
TRXN MD* .
@ » « Standard interface
MICROCHIP * Serial Peripheral Interface (SPI)
CROC TRXP Mok * Designed to the OPEN Alliance 10BASE-T1x MAC-PHY Serial Interface
LAN8650/1 specification, V1.1

* Ultra-low power sleep mode
* Wake on network activity or input pin

|- * Functional Safety Ready
(I «  SGSTUV Certified ISO 26262 ASIL B ready
*  FMEDA, Safety Manual

g * Small footprint
*  32-pin (5x5 mm)
* VQFN package with wettable flanks
« AEC-Q100 Grade 1 (-40 to +125C)

@ MICROCHIP



10BASE-T1S Evaluation Boards

Evaluation Boards and MPLAB® Harmony

 10BASE-T1S PHY RMII Evaluation Board EVB-LAN8670-RMI|I
* Fits to many Microchip MCU boards
* Small form factor
* Available from MicrochipDirect (EVO6P90A)

 10BASE-T1S PHY USB Evaluation Board EVB-LAN8670-USB
* Makes every USB host a potential 10BASE-T1S node
* Drivers for Linux and Windows
* Available from MicrochipDirect (EVO8L38A)

* 10BASE-T1S MAC-PHY SPI Evaluation Board

* Enables Ethernet communication for various Microchip evaluation kits that support
click boardsTM and the SPI interface

* Available from MikroE (www.mikroe.com, Two-Wire Eth Click, MIKROE-5543)

* MPLAB® Code Configurator Development Framework coNF e RS TOR

* Integration into development framework for Microchip microcontrollers and microprocessors -

@ MICROCHIP


http://www.mikroe.com/

LAN877x 100BASE-T1 PHY

100BASE-T1 Ethernet PHY

TRXN

Ml LAN8770M —
RGMII PHY i —
LAN8770R —

PHY —

Fully compliant IEEE802.3bw Single-Port PHY
Leading Energy Efficiency

* Low Power ~130mW operation
* TC10 Wake up / Sleep (< 15uA)

Reduced BOM
* Fully integrated line termination and filtering
* RGMII, RMII, MIl w/ FlexPWR®
* 125MHz RGMII output

Enhanced LinkMD™ diagnostics
* OPEN Alliance (TC1) Advanced diagnostics compliant
* SQl counter w/ MSE, peak, threshold interrupt
Functional Safety Ready
* SGS TUV Certified ISO 26262 ASIL B ready
 FMEDA, Safety Manual,
Smallest T1 PHY
e 32-Pin & 36-Pin Wettable QFN (5x5mm, 6x6mm)

AEC-Q100 Grade 1 (-40 to +125C) @M
ICROCHIP



LAN887x 1000BASE-T1 PHY

1000BASE-T1 Ethernet PHY

LAN8870
100/1000T1
PHY

LAN8871
1000T1
PHY

LAN8872
100071
PHY

SerDes

Fully compliant IEEE802.3bw/bp Single-Port PHY
* Force or auto-negotiation mode
IEEE 1588 / .1AS Time synchronization support
* 8ns jitter accuracy
Cable reach
 Type A(15m) and Type B (40m)
* Extended reach (>40m*)
TC10 Sleep and Wakeup support
* <20uA standby power consumption
Enhanced Diagnostics
* Cable diagnostics, Signal Quality Indicator
e BIST, link, error, temperature, voltage and clock monitoring
Functional Safety Ready
48-Pin (7mm x 7mm) package

AEC-Q100 Grade 2 (-40degC to +105deg(C) @
@Mlcnocmp



100/1000 BASE-T1 Plug-in Bridge Solutions

100BASE-T1
LAN8770
N
v
1000BASE-T1
LAN8870

MiCROCHIP
EV68M25A
EVB-LANST70-RGMII

H
LAN7801 +
Software
il  PCI>
B Sy EXPRESS
i LAN7431 4

Software

@ MICROCHIP



LAN937x 100T1 GigE Switch

510 MiIcROCHIE
EVvi

J- B-LANS370-LC
. —
G”"““b‘&‘&‘%

Up to 6x 100BASE-T1 Ports Optional 100BASE-TX Port

RGMII/

Part Number B RMIV/MII SGMI Temperature Package
Ports Ports Ports
Ports
LAN9370 0 1 0 -40°C+105°C | 64-QFN
EtherSynch®
Af,;,‘}’;‘i, LAN9371 1 2 0 -40°C +105°C | 128-TQFP
Switch w/ TCAM

LAN9372 1 2 0 -40°C +105°C | 128-TQFP
LAN9373 0 2 1 -40°C +105°C | 128-TQFP
LAN9374 0 2 0 -40°C +105°C | 128-TQFP

Up to 3x RGMII/ Optional Switch 1588 Precision 10,
RMII/ MIl Ports SGMII  Management LEDs, Clock O/P

e 5to 8-Port AVB/TSN Switch

e Cascade for up to 14-Ports

e Software and pin compatible
e TC11 compliant

e TC10 wake up and sleep

e AEC-Q100 Grade 2

802.1AS Time Sync

e Advanced AVB/TSN support

802.1Qat Stream Reservation

802.1Qav Shaper
802.1Qbv Scheduler

802.1Qci Ingress Policing

\

EVB-LAN9370

* Partner: SAME70 XULT, SAMA5D3-EDS,
Audio End Point
» Software: Autosar, FreeRTOS, Linux
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LAN938x 100T1 GigE Switch w/ CPU

e 7-Port AVB/TSN Switch \ Up to 5x Optional
100BASE-T1 Ports  100BASE-TX Port
e 300MHz Cortex M7 T T Security Engine

e Integrated Flash & ECC RAM otP
e 1G/2.5G SGMII Uplink
e Advanced TSN support

EtherSynch® 300MHz 768KB
e 802.1AS-2020 Time Sync AVBITSN ARM® SRAM
Switch w/ TCAM Cortex M7
e 802.1Qbv Scheduler

e 802.1Qci Ingress Policing

Part Number Ports Ports RI\;::I{t:III RGI\:::IUX Temperature Package ° 802.1CB Redundancy m m ﬂ u $ @
LAN9384 5 1 0 1 -40 +105 128-TQFP . .
- ¢ Advanced Security Engine
v v vy

ECDSA SHA-256

& AES Secure
Engine Boot

LAN9383 5 0 1 1 -40 +105 128-TQFP
e TC10 wake up and slee Host Processor, 1G/2.5G 158810, Host Processor,
LAN9382 | ¢ ' ' ' R P P PHYs, Cascade SW SGMII LEDs  EEPROM, Trust Anchor,
. Peripherals
LAN9381 4 0 2 1 -40 +105 128-TQFP o Fu nct|ona I Safety ready

e AEC-Q100 Grade 2
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PIC32CX-SG EVB
APPO055 v1.10R1 Introduction
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APPO55 v1.10,, Features

e PIC32CX10255G41128 32Bit Arm Cortex M4F Microcontroller with FPU.
 Built-in PKoB4 Programmer/Debugger with USB CDC Virtual COM.

* Multiple Power Source and support Li-on battery with battery charger.
e |SELED, Single Pair Ethernet, CAN-FD, LIN support ready.

e Capacitive QTouch® Slider & Buttons with Driven Shield.

* mikroBUS™ Click Board Socket ready.

* Digital 10 : 2 x Buttons and 3 x LEDs and WS2812B.

* Analog : Potentiometer, Temperature Sensor and _
Ambient Light Sensor. ;:; . BdRe . S @

* 12C : Temperature, EEPROM, 6 Axis Motion and [ FREEEY < s o PR
Humidity Sensor. UhEEE TR xS REET | g

 SPI: OLED (128 x 64, SSD1306 Compliant)

* QSPI : Flash Memory.

* SDHC : MicroSD Socket.

* PWM, DAC : Buzzer.

Potent!
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APPO055 v1.10,, Accessories

[14500 Lithium Battery}
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Single Pair Ethernet (SPE) LAN8651- 10BASE-T1S Ethernet

4 L
RESE 1SELED 2 A ShE
1,
o 5 8- R
i 4 T3 « o
WO ﬁ - _lmre SHCON L3
5 L
L YOS Al
o B B 8 . s £
] [ () (W — o
WIELK il e 3 )
o e
* 4- /. r [ -]
o LJ '.: S|
e SWDIO z =
3 B 5 _
S o B ¥ U — o)
t o e
(B = 12€ Devices
' . & Aol Motion ELPROMEEUID[Temparature] Humidic
RC % A SERCONT RO STRCOMS
T T e CERE) | o4 s Seaco s ISTREOM

O ” X023 ERCOMA =
=y o e BN
RETA o —
Oljgisa ;l 8 i o UHE ! R
O |2 I B { i ) 3
o ! I3 - & T SERCOMT 1) b
© -9 o i e = o s 0 T
0 2 1 ! 8 MPLAS 3 3 - |
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2 . pEPOG] > EXRVEEN) s - : P738 w9 — i —— -
0 E N ' .:' - - = ¢ 00 % S PIC3E HESQJ = 2 n It AWy
k(T2 " = o I | 58 [
G empersture — = 4 o
il = RV = =l_N= 72— 2%
== : ol SR = o iy =] W
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AR56 MNE DM »Taial ¥ Crnonnan
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APP055 v1.10., Block Diagram

Y

Flash
SST26VF064B

Y

CAN-FD
ATA6561

LDO Regulator OLED Micro SD
MIC29300 $SD1306 128x64 Dot. Socket
- J
1 ) > ) [ sPI SDHC
Battery Charger > Boost Regulator | 3V | LDO Regulator |3.3V
MCP7381 » MIC2877 { MCP1826S
- J ﬁL J
*
RES . USB Host Mode <—,—’GEZ]
o, o Power Monitor o0 Y A Y
L"-O"'es PAC1720 QsPI
| J b
A CAN
i) 12¢ PIC32CX10255G41128 __ USART
f 1s Arm Cortex M4F < SPI
% PKoB4/CDC Emulator | ATSAME70N21B _l2C
- | PKoB4 Programmer/Debugger UAR imMB FIaSh/256KB SRAM - ADC
USB €DC Emulator -
Native USB ’ 1
( ) A A \ A A
Intelligent LED | 10
WsS2812B
10/PWM PTC 10/DAC/PWM
y Y
ISELED _ o LEDs
< Buzzer
Buttons

IWS-L3138-WRGB-IC

Capacitive Touch
Slider and Buttons

Y

LIN
ATA663254

6 Axis Motion Humidity
ICM42670 SHT30
Temperature EEPROM with UID
MCP9800A5 24AA025E64
Temperature Potentiometer
MCP9700A PIHER PT10
Ambient Light
TEMT6000X01
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APP055 v1.10,, Connection

SPE Connector

1

T g E

Devices

| ror i e 12C DeviCR st/ ik
= 4 |~ 6 Axis Motion - [EEPROM&EUID| Temperature]
Active] Status | PKoB4 RESEIV G \ 5 NI AT

FT502;

R
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MCC Harmony Framework

The Software Framework for MCC
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Software Request In this Course

When the versions of the software and the framework differ from the created project, issues may occur.
Therefore, it is recommended to use the following setting in this course.

* MPLAB® X IDE v6.30 https://www.microchip.com/mplab/mplab-x-ide

* MPLAB® XC32 Compiler v5.00 https://www.microchip.com/mplab/compilers
* MPLAB® Code Configurator (MCC) v5.6.4.2

* MCC Content Manager v2.0.4.2

* MCC-Service-Provider-Plugin v1.2.0

* MCC Core v5.8.4

* MCC Harmony Framework (From X IDE MCC Content Manager)
*  MCC Harmony Core (com.microchip.mcc.harmony.Harmony3Library) v1.5.5
* Harmony 3 - Chip Support Package (csp) v3.25.1
* Harmony 3 - Core (core) v3.16.2
* Harmony 3 - Core (bsp) v3.25.0
* Harmony 3 - Networking Stack and Solutions (net) v3.14.5
* Harmony 3 - Networking Stack and Solutions (net_10base_t1s) v1.4.3
* Harmony 3 - WolfSSL solutions (wolfssl) v5.4.0
* Harmony 3 - Harmony Services (harmony-services) v1.5.0
e arm CMSIS (CMSIS_5) v5.9.0
* MPLAB® X IDE Packs
* PIC32CX-SG41_DFP v1.6.172 (Device Family Pack)
CMSIS v6.2.0 or Newest (Device Family Pack)

> MCC Core and Framework Update from X IDE > MCC > Content Manager
» PIC32CX-SG41_DFP Update from X IDE > Tools > Packs
» Tera Term v5.5 https://github.com/TeraTermProject/teraterm/releases

(Lasted Update : 2026/04/22)
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https://www.microchip.com/mplab/mplab-x-ide
https://www.microchip.com/mplab/mplab-x-ide
https://www.microchip.com/mplab/mplab-x-ide
https://www.microchip.com/mplab/mplab-x-ide
https://www.microchip.com/mplab/mplab-x-ide
https://www.microchip.com/mplab/compilers
https://github.com/TeraTermProject/teraterm/releases

MCC Harmony Framework
Step 1

* Open MPLAB X IDE v6.30.

Double Click!

MPLAB X IDE
v6.30

3 MPLAE X IDE
Fle Edit View Navigate Source Refactor Production Debug Team Tools Window Help

- 2 X

Q- Search (Cu1+1

| SHE@TH - &b

11880

B

How do T2

StartPage x| MPLAB X Store

B0

@ MICROCHIP

LEARN & DISCOVER | MY MPLAB® X IDE | WHAT'S NEW

MPLAB Tools for VS Codeis a

development ecosystem with the

a seamless, flexible and efficient
development environment with

based on our devices.

Learn More About MPLAB
Tools for VS Code

MPLAB Tools for VS Code
collection of VS Code extensions thi
combine the power of the MPLAB
versatility of VS Code. Whether you|

are a new or existing client, MPLAB)
Tools for VS Code provides you wit

comprehensive support for designs

inks

Bits Tutorial Videos
ment Tools Overview
C Compilers

ode Configurator
valuation Boards

er Help

p University

Done loading modules.

you to configure a comprehensive
set of peripherals and functions
specific to your application.

Learn More About MCC

-

Live Chat

Learn More About MPLAB Al
Coding Assistant
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MCC Harmony Framework

Step 2

* Click Tools > Options.

%4 MPLAB X IDE

=SS 9¢

Ep

|

MR -

| °F

Y :

Progcls = | Files | Services |

File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help

Analysis
Embedded

Licenses

@ MCC Content Manager

Documentation Manager
Packs

Manage Metwork Tools
Cl/CDWizard...

Apply Diff Patch_.

Templates

DTD=s and XML Schemas

Plugins

Plugins Download

Options .- \!’

4

[SE ]

&\
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MCC Harmony Framework

Step 3

e Click Plugins and check the Harmony Content Path

ﬁ Opticns

{‘Z'% E G\ - ,;,%Eg;, /=

iGeneraI Editor Fonts & Colors Keymap Embedded Team Appearance

‘ MPLAB® Code Configurator 5.x

‘ General Content Offine Developer Options

| :’ [ ] Include pre-rel {Username}
MCC Content Paths: C:\Users | {Username} \.mct
Content Configuration Settings
Region: Standard
Export... Import...

_;

)

Plugins

or content.

Miscellaneaus

Cancel

Help

@ MICROCHIP



MCC Harmony Framework
Step 4

* Locate the MCC Harmony Framework folder in your computer.
C:\Users\ {Username} \.mcc\harmony\content

Windows (C:) > Users » {Username} :* .mcc »| harmony » content >

T HE == @R
bsp harmony-services wireless_pic32cxbz_wbz
ChISIS 5 net woldMQTT
core net_10base_t1s wolfss|
crypto quick_docs zlib
cryptoauthlib shd
csp touch
FreeRTOS-Kernel usb
gfx wireless_ble

@ MICROCHIP



MCC Harmony Framework

Step 5

* Click Tools > MCC Content Manager or Click icon @

4 MPLAB X IDE

’
,
/

PEES D TH

et

Projects X | Files | Services |

=

Start Page x | Packs x ([ MCC O

MOC Content Manager

Content Libraries MCC Core

| | N | N

Component Tl
Libraries
Drivers
PLIB

Hardware Peripherals

2 1

File Edit “iew Mavigate Source Refactor Production Debug Team Tools Window Help

Analysis
Embedded
Licenses

MCC Content Manager

hanage Metwork Tools
Cl / CDWizard...
Apply Diff Patch...

Templates

DTDs and XML Schemas

Flugins

Plugins Download

Options

3B RUACDTRw -2

PC:0x0 - H

1, Load Manifest [ Select Latest Viersion(s)

Device Content Type
| Select Device A | | Select Content Type
Update progress Description

@ MICROCHIP



MCC Harmony Framework

Step 6

* Type "t1s" in quick search, select to latest net _10base tls module then next page.

MOC Content Manager

Select Export/import Option |

13
I, Load Manifest [ Select Latest Version(s) " Apply % X Cancel | {71

B4 MPLAB X IDE - O %
File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help |Qv Seanch (Cl+I)
PEEASDC T W IER-EB-PLT-T-B-U00 @y 2@@ cogmver 0
Projecls xr Fiks I Services ] =l || Start Page x| Packs = |@ MCC Content Manager x| 4 pwi

Content Libraries MCC Core Versions

Component T.

-~ Harmony 3 - Networking
Stack and Solutions

V43 v '

1) net_10base_t1s

v1.3.3 - [remote]

v14.3 - [remote] O

| 7 Device Content Type
Qltls & T ‘earch Glabally.. | Select Device L' | ‘ Select Content Type
Version Status Update progress Description

Wait a few minutes for the selected
modules to download

Show Local Content Only

License Agreement

Microchip Software
License Agreement
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MCC Harmony Framework

Step 7

* Clean "t1s" by

7

C  fis % Type to Search Globally..

in quick search, Input "wolfss|" to find module and

change the version of wolfssl to v5.4.0 and click on Apply to make changes then
remember close the Content Manager before execute IVICC.

MCC Content Manager

Select Export/Import Option |

’; wolfss @ ’

Device Cuntent Typ

Load Manifest Select Latest Version(s)
\
~— Show Local Content Only

| Select Device Select Content Type

Content Libraries MCC Core Versions

Component Tl Version Status
+ Harmony 3 - WolfSSL
solutions
@ wolfMQTT [ w1182 | Latest
(1) wolfssl

Update progress Description

License Agreement

GMU GEMERAL PUBLIC

LICENSE v2

Wait a few minutes for the selected
modules to change version

Microchip/MWolf55L EULA

GMU GEMERAL PUBLIC

LICEMSE v2

Microchip/WolfS5L EULA
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Start From New Project

Create a New Project in MPLAB X IDE
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Start From New Project

Step 1

* Select to File > New Project or Click icon'nf

B4 MPLAB X IDE

File Edit Wiew MNavigate Source Refactor Production Debug Team Toels Window Help

- o x

Qr Search (Ctrl+)

|B- B - -

[n|C]E)

X IDE
v

‘E%EE@@ T W |

finva@ea =

MPLAB Tools for VS Code®

MPLAB Tools for VS Code is a
collection of VS Code extensions that
combine the power of the MPLAB
development ecosystem with the
versatility of VS Code. Whether you
are a new or existing client, MPLAB
Tools for VS Code provides you with
a seamless, flexible and efficient
development environment with
comprehensive support for designs
based on our devices.

Learn More About MPLAB

Tools for VS Code

C ODE
CONFIGURATOR
VS CODE

MPLAB Code Configurator
(MCC)

This powerful extension brings the
same intuitive, graphical
programming environment you
know and love to the versatile VS
Code platform. With MCC in VS
Code, you can effortlessly generate
seamless, easy-to-understand C
code tailored to your project needs.
The user-friendly interface allows
you to configure a comprehensive
set of peripherals and functions
specific to your application.

Learn More About MCC

Show On Startup

MPLAB

Al CODING
ASSISTANT

VS CODE
MPLAB Al Coding Assistant

This extension is a free, customized
version of the Continue extension
from the VS Code Marketplace, one
of the leading open-source Al code
assistants on the market today. This
tool is tailored specifically for our
products and facilitates the
development of the features, new
slash commands, shortcuts and
common use cases specific to our
products.

Learn More About MPLAB Al
Coding Assistant

Helpful Links

e

@ MICROCHIP

LEARN & DISCOVER | MY MPLAB® X IDE | WHAT'S NEW

Dev Tool Bits Tutorial Videos
Development Tools Overview
MPLAB XC Compilers

MPLAB Code Configurator
Browse Evaluation Boards
Developer Help

Microchip University
Support

Live Chat

€ 2010-2006 Miroship Technalogy Ine, Allights rasasved,

@
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Start From New Project

Step 2

* Categories
* Projects

: Microchip Embedded
: Application Project(s)

ﬁ Mew Project

Sleps Choose Project
Categories: Projects:
~~[C3) | Microchip Embedded (& Application Projectis)
| _____ (T e ——— = Meaboanalf {0 onr | cadable Twwge} Pl'l:IjEC‘t
..... - ﬁ Library Project
Description:

Creates a new application project. It vwses an [DE- generated makefile to build wour project.

= Back

Mext = Finish Cancel Help
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Start From New Project

Step 3

* Family
 Device
* Tool

: All Families

: PIC32CX10255G41128

: RTC-APP0O55-PKoB4 SN: CAEX)XOOMMXXXXXXXX

ﬁ Mew Project

Sleps

Select Device

Choose Project

Select Device

Helect Header

Helect Plugin Board

select Compiler

Select Project Name and Folder
(Optional) Add Project

X IDE
-

s B B gE e ) =

Fammily:

Device:

Tonl:

A1 Farmnilies

PICZ2CH10258G41128

et

S

RTC-APP055-PKoB4 SN: CAEXXXXXX = | |

Py

< Bark

Input :

&34 Another Project

Wext =

Finizh

cX

5G41
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Start From New Project
Step 4

Assign Compiler Toolchains
e XC32 : XC32 (v5.00)|...]

ﬁ Mew Project 5
Sleps Select Compiler
1. Chooss Project
2. Zelect Device Cnmpﬂﬂr Toolchains
3 Belect Header EI KCEE Du:uwnlcuad Latest
4. Select Plugin Board 32 (v 5.00) [CPogram FilesMisrochipas 323,00 ]
5. Select Compiler :
f.  Select Project Name and Folder ...p,RM
7. (Optional) 4dd Project

X IDE
-

< Bark &34 Another Project Wext = Finizh
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Start From New Project
Step 5

Configure the Project Location and Project Folder Name.

* Project Name  : 10BASE-T1S
* Project Location : C:\Exercises\10BASE-T1S

B4 New Project *

Sleps Select Project Mame and Folder

1. Choos Project

2. Select Device Project Name: 10BASE-TI1S

3. Zelect Header

4. Select Plugin Board Project Location: C:\Exercises\|0BASE-T1S

5 Belect Compiler

St Eijcct Rk ST Project Folder: C:\Exercises\10BASE-T1S\I0BASE-T1S.X

7. (Optional) Add Project
Crverwite exizting project.
Al delete sovmes.

Set s main project

MPLAB ' [ Open MCC on Finish
XI—DE [] Use project location as the project folder

Encoding: TTF-8

< Back Add Another Project et = Finish

gl
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Start From New Project
Step 6 (optional)

* Click Finish and Waiting for automatic download MCC Framework.

B4 MCC Content Manager - Editor = O x

MCC Content Manager x |II| E] @

[ mor J@®

Content Download Required

Some of the required content is not available locally. Following content will be downloaded:
To change content versions later, access the Content Manager from Device Resources.

“ Required Content

Component 7L Version Update progress Description
» Hamony 3 - Chip
Support Package

» Hamony 3 - Harmeny
Services

> am CMEIS

* MCC will download the latest Framework, which only needs to be performed once.

* This step will not occur in the course because the MCC Framework is already installed on the computer.
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Start From New Project
Step 7

 The MCC Harmony Configurator interface appears.

| Ed MPLAB X IDE - ] e
File Edit View Navigate Source Refactor Production Debug Team Tools Window Help Q- Search (Ciri+1)
i &8 BDE@ WY (e JE-F-B 2R B R0 Y 2 @ oo e o
Projects x| Files | || stertPage x |py MPLABXStore x| MCC x| Emainc x| (EE
- Your Proiect Name ©  Project Graph =
Header Files © -1
| Important Fies a Plugins: ~ | Views: Root ‘:3!
| LibraryFies é = = <
Linker Fies = T - - Y
) T | CMSIS Pack | | System| | Device Family Pack (DFP) z
(g7 Source Fies g (/1) B /Rl )
| config = o
| L mein.c = %
@ ubrarics o[ Evsvs [ NvmCTRL 2
& Loadatles S | perphersi ubrary Peripheral Library
| 2 L MEMORY &
@
| @
%}
| E
@
i o
| * | Navigator | El
| g Your Proiect Name
Project Type: Application - Configuration: default
3 Device
| - PICI2CX 10255641128
# Chedksum: Blank, no code loaded
CRC32: Hex file unavaiable
& Packs
| -~ PIC32CX-5G41_DFP (1.5.140)
&l CMSIS (5.3.0) -
| & Curiosity/Starter Kits (PKOB4) (1.23.1741) EERBERIEY | Notifications
| - Compller Tookhain Output x| =
% XC32 (v4.50) [C:\Program Fies Microchipe32\y4, 50 bir]
% Production Image: Optimization: gec OO Curiosity/Starter Kits (PKOB4) x Scripting x Kis x MPLAB® Code Configurator x
Y Device support information: PIC32CH-5G41_DFP (L.5. 140)
[l Memary
@ Usage Symbols disabled. Click to enable Load Symbols.
| [ Data 270,336 (0x42000) bytes
{5 Program 1,048,576 (0x100000) bytes
| [ Stack Usage Guidance
| (1-#4§ Debug Tool
| ) Curiosity/Starter Kits (PKOB4): CAE158729533
| =13 Debug Resources
| [ Program 67 Used: 0 Free: 6
[ Data BP Used: 0 Free: 2
| [ Data Capture BP: No Support
| 0 Unlimited B8P (S/w): Disabled
|
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MPLAB® Code Configurator (MCC)

Harmony Interface Introduction
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MCC Harmony Interface

* Let's take a brief look at the MCC Harmony Configurator interface.
* Notice! If you close MCC already, please click the @ icon and reopen MCC.

B4 MPLAE X IDE — =] *

File Edit View Navigate Source Refactor Production Debug Team Tool: Q- Search (Ctri+D)
PEES D@ T e i MCCHere |j @ @' w-2 @G Food onwr - —

Projects | Files | =l || StartPage x|y MPLABX Store
-6 Your Project Name - =
@ (88 (O content Manager | [EE| g Project Graph
o s | Gencrt] [imor | sl ) ject Grap
“‘ 6.4 siete | Create Group 2 en G Plugins: Views: Root
Libraries -

Important Files
LibraryFies

Harmony CMSIS Pack | | System| | Device Family Pack (DFP)
System

Linker Files
@ = System

&)
i

Project Resources

(g Source Files
& config
main.¢
@ (B Libraries
(B Loadables

Project Resourci

.
suondg uoneinbyuoy @

EVSYS NVMCTRL
Peripheral Library Peripheral Library _— L]
3 1

MEMORY &/ —_—

L=

EHnwd

Device Resource

[ Click on MCC only when it is not started]

| Navigator | =]
2% |74 Your Project Name
g Project Type: Application - Configuration: de
€ () g Device
= @ PIC32CX 10255641128
" 8] Chedksum: Blank, no code loaded
= BB CRC32: Hex file unavalable
@ |5 @ Packs
& PIC320X-5G+1_DFP (1.5.140)
& CMsIs (6.3.0)
- & Curiosty Starter s (PROB4) (1.23.174 User Output ~ Notifications
- Compiler Tookhain Output x| =]
% XC32 (v4.50) [C:\Program Fies\Microchi | — 1
Production Image: gec 00 < Kits (PKOB4) x Scripting x Kifs *  MPLAB® Code Configurator x
- Device support information: PIC32CX-5¢
‘ =G Memory
€9 Usage Symbols disabled. Click to enable |
- [ Data 270,336 (0x42000) bytes
&l Program 1,048,576 (0x100000) bytes

o T S [ MCC started ) [ Not Started )

€ Curiosity/Starter Kits (PKOB4): CAE1587
(=i Debug Resources

[ Program BP Used: 0 Free: 6

i@ DataBP Used: 0 Free: 2

- Data Capture BP: No Support
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MCC Harmony Interface

* Project Resource, the modules already added in current project.

mcc

StartPage x| 4 MPLABX Store x| [E|main.c x| MCC

o [T o o M O [©

Project Resources MCC v5.6.4

( Project Resource ) « Libraries

+ Harmaony
~ System
© = System

( Project Resource ]
Project Resource

Device Resource
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MCC Harmony Interface

e Device Resource, the modules not in current project but available to be added.

StartPage x| 4 MPLABX Store x| [E|main.c x| MCC
: B GO II
| =5
a Device Resources | Search..
| (75
QL v
g o Libraries
z g H < Harmony
- 2| o vemony @ + Board Support Packages [BSPs)
[ Device Resource ) |- =
o  Core
S — + Drivers
N E + Graphics
8 i
§ a + Harmony
é:’; % * Input
Q e * Libraries
S| @
gi :E_ @ © Peripherals
L) g + System Services
. TCPIP
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MCC Harmony Interface

* Project Graph, the connection diagram between modaules.

[Pr_oject Graph]

Project Graph

\\\\\\\\\\\\\\
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MCC Harmony Interface

* Project Graph - Plugins, the Easy View Configuration of modules.

(Project Graph] (orrmine) —
ams

CMSIS Pack| | System| | Device Family Pack (DFF)
) i) (b T bt )

EVSYS
Peripheral Library |

NVMCTRL
Peripheral Library
MEMORY &>

TCP/IP Configurator
MPU Configurator
MVIC Configuration
Event Configurator

DM A Configuration

Clock Configurator

* ADC Configuration will not show in a new project

Easy View Configuration Tools will only show
the peripherals you already added-in.
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MCC Harmony Interface

* Project Graph = Plugins : Pin Configuration

Plugins:

LT

Views: Root N

ik

ADC Configuration-adcd

TCR/IP Configurator

Pin Configuration

MPU Configurator

MVIC Configuration

ADC Configuration-adc

DA Configuration

Event Configurator

Clock Configurator

4

B3 MPLAB X IDE

File Edit View Mavigate Source Refactor Production Debug Team Tools Windew Help

Projects x | Files |

=&

Lab00_NewProject_MCC

[E5) Header Fies

Important Files
LibraryFies
Linker Files
Source Files
config
] main.c

(& Libraries
(£ Loadables

Lab00_NewProject MCC-D... x| Havigator | B

% (T
@ |5
=
b

=]

=

Lab00_NewProject_MCC
9 Project Type: Application - Configuration: de
Device
@ PIC32CX 10255641128
# Checksum: Blank, no code loaded
CRC32: Hex file unavailable
Packs

@ PIC320X-5G41_DFP (1.5.140)
i CMSIS (6.3.0)
& Curiosity/Starter Kits (PKOB4) (1.23.174
H Compiler Toolchain
- XC32 (v4.50) [C:\Program Files\Micrachil
)’ Production Image: Optimization: gec OO
‘i Device supportinformation: PIC32CH-5(
{53 Memary
€D Usage Symbols disabled. Click to enable |
[ Data 270,336 (0x42000) bytes
(& Program 1,048,576 (0x100000) bytes
(5 Stack Usage Guidance
#§ Debug Tool

@ Curiosity/Starter Kits (PKOB4): CAE1587
#lF Debug Resources
O Program BF Used: 0 Free: 6
[ DatzBP Used: 0 Free: 2
-0 Data Capture EP: No Support

ol | SrtPage x|y MPLABXStore x| @man.c x| MCC x| PnDagram x| PinTable x| PnSettngs x|
Order: Table view | (8 Easy View
:I:mber FinID Custom Name Function Mode Direction latch  PulUp  Pull Down Crive Strength
1 PADO Available Digital High Impedance Low [m] [m] NORMAL
2 PAOL Available Digital High Impedance Low (] [} NORMAL
3 PCOO Available Digital | High Impedance - |  Low [m] O | NORMAL
4 PCO1 Available Digital High Impedance Low [m] [m] NORMAL
5 NC Digitsl | High Impedance Low NORMAL
5 AVDD Digital | High Impedance Low NORMAL
7 PCO2 Available Digital High Impedance Low [m] [m] NORMAL
8 PCD3 Available Digital High Impedance |  Low O O NORMAL
9 PAD2 Available Digital High Impedance Low [m] [m] NORMAL
10 PAO3 Available Digital High Impedance Low (] [} NORMAL
11 PBO4 Available Digital | High Impedance - |  Low [m] O | NORMAL
12 PBOS Available Digital High Impedance Low [m] [m] NORMAL
13 PDOO Avalable Digital High Impedance Low (] [} NORMAL
14 = Digital | High Impedance Low NORMAL
15 AVDD Digital | High Impedance Low NORMAL
16 PDO1 Available Digital High Impedance | Low O O NORMAL
17 PEOS Available Digital High Impedance Low [m] [m] NORMAL
18 PBO7 Available Digital High Impedance Low (] [} NORMAL
19 PEO3 Available Digital | High Impedance |  Low [m] O | NORMAL
20 PEOS Available Digital High Impedance Low [m] [m] NORMAL
21 PAD4 Avalable Digital High Impedance Low (] [} NORMAL
2 PADS Available Digital High Impedance Low (m] [m)] NORMAL
23 PADG Available Digital High Impedance Low (] [} NORMAL
24 PAD7 Available Digital High Impedance | Low O O NORMAL
25 AVSS Digital | High Impedance Low NORMAL
2% AVDD Digitsl | High Impedance Low NORMAL
27 PCO4 Available Digitzl | High Impedance | Low [m] O | NORMAL
28 PCOS Available Digital High Impedance Low [m] [m] NORMAL
29 PCO6 Avalable Digital High Impedance Low (] [} NORMAL
30 PCO7 Available Digital High Impedance Low (m] [m)] NORMAL
31 vss Digital | High Impedance Low NORMAL
32 VoD Digital | High Impedance Low NORMAL
33 PAOB Available Digital High Impedance Low [m] [m] NORMAL
34 PADS Available Digital High Impedance Low (] [} NORMAL
35 PA1D Available Digitsl | High Impedance | Low =] O | normaL
36 PA11 Available Digital High Impedance Low [m] [m] NORMAL
37 VoD Digitsl | High Impedance Low NORMAL

Output

&) 15:53 ms
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MCC Harmony Interface

* Project Graph =» Plugins : Pin Configuration (Dock three windows to different
locations)

| B3 MPLAE X IDE
File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help .\o
B b BB 4 Y
Plugins " Views: Root RS D@ TH = . - b e\ P
' ' V
Projects x| Files | = |[ StrtPage x|y MPLABXStore x| (|man.c x| MCC x| PnSetings x| D E)E [ Pnpiagram = LIEE
1 £ (3 Lab00_NewProject_MCC order [P | | Tablevew | (@ esyView [ unsvailsble
‘ Header Fies Yz,
i Awallable [
ADC anﬁgu ration-adci | Imporiant Fles o P Custom Hame Functon Mode Drecton th P BHZSERESEay, ARNENEnT, senentan,
| Lirar yFies assired P R SR R PRPNE PR R
| Linker Files 1 PADD Available +| Digital High Impedance | Low
| Source Fi IRIATTRIRTATNANIN AA0OAnnnAnanma
| ource Files 2 PADL Available ~| Digital High Impedance | Low Y ———" 0t D) 10 P B U o ) 6 o
5 config e p} fapa b hi pay SEORER SS85ES8
T{: P I P {: 1_- t | & 3 PCDD Avalable | Digtal | HohImpedance | Low
main.c
/IP Configurator | & 3 v | g | st <] o
| (B Loadables 5 NC Digital High Impedance Low
‘ 5 AVDD Digita | High Impedance Low
P' c f' t' | 7 PCO2 Available «| Digital High Impedance | Low
In Contiguration | > = Avaie | Do | et <] o
| B PAD2 Available ~| Digital High Impedance | Low
‘ 10 PAD3 Available w| Digital | HighImpedance | Low
M PL.I '::':Irl ﬁ ura tl:l r ‘ 1 PED4 Avalable | Digtal | HohImpedance | Low PIC320X10255541128
g ‘ 12 PBOS Available ~| Digital High Impedance | Low
| 13 PDOO Availzble | Digital High Impedance | Low
| 14 AVSS Digital High Impedance Low
N II‘"I {: {: ﬁ t. | 15 AVDD Digital High Impedance Low
annguration 5 ooz mie | Do | righimpdene +| Lo
17 PBOS Available ~| Digital High Impedance | Low
Lab00_NewProject MCC-D... x| Navigator | EI A\ o : —
5 73 Lob00 NewProject_MGE 18 / Available | Digtd | HighImpedance | Low
ADC Configuration-adcl Q| it Tees Svlton - Conforton: e &/ wrk | O | tighpeseres | Low
g - 1 G Device 0 \o\ / Avaiable | Digtd | HghImpedance ~| Low
= @ PIC32CX 10255641128 0
= 5 Checksum: Blark, no code loaded 2; 4 Availzble | Digital High Impedance | Low
CRC32: Hex file Unavailable / PADS Available ~| Digital High Impedance | Low
Packs
- PADG Available ~ Digital High Impedance Low
DMA Configuration & P o (3:%) ¥/ T
o cMes (6.3.0) / [ pacy avalable | Digtal | HohImpedance | Low
8 Curiosity/Starter Kits (PKOB4) (1.23.174 /
Y Compiler Tookhain PinTable x| output | =
%’ %C32 (v4.50) [C: Program Files\Microchi;
Production Image: Optimization: gec 00 Package: TQFP128
rant Confi t g (o | alalalzl lalelalale slulels sllalalzlalelalala/e zlallsls -
Event Configurator G Device supportinformaton: PICI20K & HEHEFIFAHFHHHEEHHEEHHHEHEHHEHEEHEEHE R H B HEEHEEEH B
5 Memory g|2|E[F|#|z|R|R|E|f|e(e|le|s|z|(S|e|e(|e|f|f|F[f|z|Z|2|F|2|L|e|e|f|F|s(f|2|V|E|E|E
oLIsagE Symbols disabled. Click to enable | Module Function 1 2 3 4 5 & 7 8 9 (10(11|12|13)/14|15(16| 17|18 (19|20 (21| 22|23 |24|25|26| 27|28 |29 |30 |31)|32|33|34|35|36|37|38|39|40 |41
[ Data 270,336 (0x42000) bytes
- E Program 1,048,576 (0x100000) bytes AC_AINO I
Clock Configurator 69 stk L Gdnce xc_amis
' )% Debug Tool =
€D Curiosity/Starter Kits (PKOB4): CAE1587 AC_AINZ
(=3l Debug Resources AC
[ Program BP Used: 0 Free: 6 AC_AINZ
E DataBP Used: 0 Free: 2 AC_CMPO
0 Data Capture BP: No Suppart -
AC CMPL
&) 15:53 ms
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MCC Harmony Interface

* Project Graph - Plugins : Clock Configuration

&7 Clock Configurator - o X

E Clock Conﬁgurator[ Clock Configurator ]

-
-\ GCLK Generator 0
8-48 MHz Crystal Oscillatars XOSC CTRL 1 XOSCO A\ Main Clock
F'Iugins.'l - | Views: Root 7 . -/ c1 — cru
' z
] 8,000,000
H & | ‘ XOUTE: 0SCULP32 e ‘M| ¢
ADC Configuration-adcd p—— 120 Mz
DFLL Peripheral Clock Selection
/ GCLKO
T{: P_.'rl P {: 1,- t 7CIOCkSOurce J—_—— Digital Frequency Locked Loop (DFLL) FDPLLO - GCLKL
onfigurator oo v Hyemmy . PRy | |
) GCLK3
U 48 MHz & ¢ GCLKa
GCLKS
. - GCLKS
Fin Configuration etk Generar: P Peripherals
xosco | | GCLke -
XOSC1 = GCLKS PEEE) h::al
MPU Configurator e seuci | o Configuration
0sCuLP32K)”
GCLK1
XOSC32K ™ Fractional Digital Phase Locked Loop XOSC32K L fic
N I'l'I I'[ ": ﬁ t- Clock Source DFLL I,‘ 60 MHz 32.768 kHz
annguration | modksoure FOPLLY WoT
g G2 v H; Sox o FDPLLX FDPLLO 1.024 kHz
— FDPLLL | |
120 MHz ) OSCULP1K
ADC Configuration-adc1 — X & ¢ Qsculpaz O
XOSCIK p RTC
& e GCLK Generator x CLK 2 X0SC32K 1.024 kHz
(x=2-11)
DA Configuration xosca | | o3
X0SC1 Gelicd RTCClock Selection ()
32 KHz Oscillators Controller GCLK_IN[2 GCLK5
Event Configurator Oscutet —— S| ] S mwousutiol
32K Ultra Low Power 1.024 kHz OSCULP32 kT
e Os‘i'::’:" [OscuLpeX — Ges Sk I [ eewx_iop
H - DFLL _1ofx]
Clock Configurator - B s -
d XOSC32K FopLLL cakne Cnnfig:r’.;ti:n
R EIEL,—I——— B B on GCLK 11 e
XIN32 [ L =i | : ———% Gelkx
‘ 32,768 n 32K Crystal Oscillator 1 MHz
X0UT32 [ B e | KasciK & ¢
0Hz
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MCC Harmony Interface

* Project Graph =» Plugins : NVIC Configuration (Open a new window after clicked)

F'Iugins.'l

e | Views: Root
. ok [
ADC Configuration-adcd
TCR/IP Configurator
Fin Configuration

MPU Configurator

NVIC Configuration

ADC Configuration-adc
DA Configuration
Event Configurator

Clock Configurator v

[ NVIC Configuration

NVIC CONFIGURATION (NV’C Configuration)

Vector Number

Vector

Reset (Reset Vector)

NonMaskablelnt (Non-maskable Interrupt)

HardFault (Hard Fault)

MemoryManagement (Memory Management Fault)

BusFault (Bus Fault)

UsageFault (Usage Fault)

SVCall (SuperVisor Call)

DebugMonitor (Debug Monitor)

PendSV (Pendable SerVice)

SysTick (System Tick Timer)

PM (Power Manager)

MCLK (Main Clock)

Enable

s s s s 8 s /8B

Priority (0 = Highest)

N

HandlerName

Reset_Handler

NonMaskablelnt_Handler

HardFault_Handler

MemoryManagement_Handler

BusFault Handler

UsageFault_Handler

SVCall_Handler

DebugMonitor_Handler

PendSV_Handler

SysTick_Handler

PM_Handler

MCLK_Handler
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MCC Harmony Interface

* Project Graph =» Plugins : ADC Configuration (Open a new window after clicked)

* ADC Configuration will not show in a new project

F'Iugins.'l

b | Views: Root

|ADC Configuration-adc0

TCR/IP Configurator
Fin Configuration
MPU Configurator

MVIC Configuration

ADC Configuration-adcl

DA Configuration
Event Configurator

Clock Configurator v

|87 ADC Configuration-adcl

E ADC Configurator [ADC Configuration-adcl)

-

e
Start Event V—-—I—— 1/
N

Flush Event M—L

|87 ADC Configuration-adc0

| E ADC cOnﬁgurator[ADC Configuration-adco)

g1lg 130 |

o
bled
K
| ADC AINO Pin
%
Analog Input
X
m: I,
Analog Input |
B
| ADC AINOD Pin

.I

Sofrware Trigger

‘Conversion Trigger

["'Z;::»—
startEvent [ — 1/ Hardware Trigger ['_\

""'_;-.—‘\ v,
Flush Event. M—L [/’

©n demand control |_|

7 1
Disabled
Result Resolution
| 12-bit result ~ |
| ADC AIND Pin ~ |
P
analog Input +ve
H i
N /
v ADC
B
—
Analoginput Ve —

sample Length

Run in standby |_|

|

GCLK

Peripheral clock divided by 8

v

Automatic Window Comparison

WHi

P

X ] 213333333333 us
| ADC AIMND Pin hd | | 4 | Internal Bandgap Re.. ™ |

Select Reference

Vio

1
LJ

WINMON Intermupt

| Mo window mode (default) ™ |

Ccomparsion Mode

¥

WINMON EVENT QUT

Left-aligned result

:

Result Register

WINMON Interrupt

==
;

UJ
pesit vt
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MCC Harmony Interface

* Project Graph = Plugins : DMA Configuration (Open a new window after clicked)

[ DMA Configuration ]

|87 DMA Configuration

F'Iugins.'l e | Views: Root
- : H || Use Linked List Mode
ADC Configuration-adcO - Active Channels List
TCR/IP Configurator Channel Number Trigger Please select any DMA Channel to configure!
Pin Configuration No Channels are enabled
MPU Configurator
Add Channel Remove Selected Channel
MVIC Configuration

ADC Configuration-adc
DMA Configuration
Event Configurator

Clock Configurator

4
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MCC Harmony Interface

* Project Graph =» Plugins : Event Configurator (Open a new window after clicked)

F'Iugins.'l

b | Views: Root

ADC Configuration-adcd
TCR/IP Configurator

Fin Configuration

MPU Configurator

MVIC Configuration

ADC Configuration-adc
DA Configuration
Event Configurator

Clock Configurator

ar

4

[Event Configurator]

B Event Configurator

Channel Configuration

Event User Remove

Channel Number Event Generator Status Ready Channel

Mo results found

Add Channel

User Configuration

Remove

User = Channel Number
User

No results found

Add User

Select the channel from Channel Configuration Table to view channel settings

EVENT CONFIGURATOR

Channel Settings
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MCC Harmony Interface

* Project Graph = Plugins : TCP/IP Configurator (Open a new window after clicked)

F'Iugins.'l

b | Views: Root

ADC Configuration-adcd

TCP/IP Configurator
Fin Configuration

MPU Configurator

MVIC Configuration
ADC Configuration-adc
DA Configuration
Event Configurator

Clock Configurator

ik

4

(TCP/IP Configurator )

2| TCP/IP Configurator

&3

Tl

=

&

&

TCP/IP Layers

Application

Presentation

Transport

Network

Data Link

Basic Config

Config Summary

Application Layer

Presentation Layer

Transport Layer

Network Layer

Data Link Layer

Basic Configuration
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MPLAB® Code Configurator (MCC)
TCP/IP Configurator

An Easy Configuration Tool for TCP/IP
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MCC - TCP/IP Configurator

Step 1

* Under MICC, click on Project Graph > Plugins > TCP/IP Configurator.

B3 MPLAB X IDE - o X
File Edit View Navigate Source Refactor Production Debug Team Tools W y CC Q~ Search (Ciri+)
= ] ] ] L . [ M T i femmode |
Rl N R T a— - b % - N . I e
Project Graph &' 5 —\ 4P
Projects x| Files o |[ startPage x| gy MPLABXStore x| Emainc x| MCC x| £ Plug,ns | (EO
- Your Project Name — i
5 Header Fies 8 [ Generate AN moort | Expert] Project Graph 4 §J
LibraryFiles § ~ Libraries < = 5
[l Linker Files =] - Harmony CMSIS P. = " 1 =
- 5] ack System Device Family Pack (DFP)
& Egl Saurce Files %’ > Board Suppert Packages (B5Ps) Q u E]
config 3 . . °
= &  core Plugins: Views: Roolll =
i - > Drivers 5
+ ibraries =
-G Loadables g + Graphics EVSYS NVMCTRL ¥ A o
3 > Hamony Peripheral Library Peripheral Library Fin Confi .J ion
2 > Input MEMORY > g
= > Loraries
B
= > Peripherals g
3 . System Services TCP/IP Conflgurator TCP/IP Configurator
> Tepip
> Third Party Libraries |
> Toois A MPU Configurator
> Touch L
> uss
MVIC Configuration
* | Navigator | ] Event Configurator
2% g Your Project Name
99 Project Type: Application - Configuration: de
@ |&-hoone _
E | PICI0(10255641128 DMA Configuration
= # Checksum: Blark, no code loaded
CRC32: Hex file unavaiable
2 PIC32CX-5G41_DFP (1.5.140) Clock C{)nﬂg urator v
CMSIS (5.3.0) P
& Curiosity/Starter Kits (PKOB4) (1.23.174 Seannpig Bciicalons
~i§ Compiler Toolchain Output x| =
% %C32 (v4.50) [C:\Program Files\: i
9’ Production Image: O gec o0 Curiosity/Starter Kits (PKOB4) x  Scripting x Kis x
-l Device support information: PIC32CX-5(
(il Memory
€D Usage Symbols disabled. Click to enable |
[ Data 270,336 (0x42000) bytes
[ Program 1,048,576 (0% 100000) byts
[ Stack Usage Guidance
#& Debug Tool
€ Curiosity/Starter Kts (PKOB4): CAE1587
-l Debug Resources
[ Program 87 Used: 0 Free: 6
[ Dats BP Used: 0 Free: 2
O Data Capture BP: No Support
®)
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MCC - TCP/IP Configurator
Step 2

* The TCP/IP Configurator interface appears.

B TCP/IP Configurator — O X

‘ ‘ Application Layer

TCP/IP Layers

oo PO
e Presentation Layer

I~ Presentation

Transport Layer
Tl Transport P y

= Network

Network Layer
Data Link
& Basic Config Data Link Layer

Basic Configuration

s2»  Config Summary
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MCC - TCP/IP Configurator

Step 3

* Click the Application button to select the Application Layer.

2

[0 TCP/IP Configurator

Overview

TCP/IP Layers

AppIication:] 88
&
i
=
&

Application
o)
Presentatic
Transport
Network

Data Link

Basic Config

s&»  Config Summary

- [m]

Available Components

DNS CLIENT m FTP CLIENT FTP SERVER HTTP SERVER v2 HTTPNET SERVER m

Active Components

X

Berkeley API m DHCP CLIENT DHCP SERVER DHCP SERVER v2 DHCPV6 CLIENT
SMTP CLIENT m m SNTP TELNET TFTP CLIENT TFTP SERVER

@ MICROCHIP



MCC - TCP/IP Configurator

Step 4

* Select "DNS Client" from the Available Components and click e to add it to the
Active Components.

[87 TCP/IP Configuratar

(%) Overview

Applicati@ [ 88 Application ]

1 Presentation

4{ TCP/IP Layers }iq

Tl  Transport -

Available Components

29

DNS CLIENT

]

DNS CLIENT

ZEROCONF

H Components auto-activation X

Confirmation

Core (HarmonyCore)
Are you sure youwant tr _livatet| Ypg pponents?
aﬂ Yes No

Berkeley API m DHCP CLIENT DHCP SERVER DHCP SERVER v2 DHCPV6 CLIENT
DNS SERVER FTP CLIENT FTP SERVER HTTP SERVER v2 HTTPNET SERVER m
SMTP CLIENT m m SNTP TELNET TFTP CLIENT TFTP SERVER

[H| Components auto-activation

Confirmation

FreeRTOS (FreeRTOS)

X

Are you sure you want to activate these compone
L ves ] w

Pre-Hint
detail in next page
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MCC - TCP/IP Configurator
Step 5

Once you click -, two dialog boxes will pop up.
Click Yes to add the "Harmony Core" component.

click NO to not use the "FreeRTOS". (We use bare metal to complete the project)

# | Components auto-activation ot # | Components auto-activation X
Confirmation o Confirmation 0
Core (HarmonyCore) : FreeRTOS (FreeRTOS) _
Are you sure you want to activate t/ nponents? Are you sure you want to activate these cc:mpone |

=~ (e ]
gy —%
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MCC - TCP/IP Configurator

Step 6

* Select another module "DHCP Client"” from the Available Components and click e to

add it to the Active Components.

[87 TCP/IP Configuratar

(%) Overview

Available Components

Berkeley API

DHCP CLIENT | _

DHCP CLIENT DHCP SERVER
FTP CLIENT FTP SERVER HTTP SERVER v2 HTTPNET SERVER

TCP/IP Layers

Applicati@ [ o0 Application ]

1 Presentation

DNS SERVER

SMTP CLIENT

1l

Transport

m m SNTP TELNET TFTP CLIENT TFTP SERVER

DHCP SERVER v2 DHCPV6 CLIENT

ZEROCONF

99
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MCC - TCP/IP Configurator

Step 7 — Result Check

* The "DHCP Client" and "DNS Client" will be added to the Active Components.

Application 88 Application

Active Components

DHCP CLIENT]-[ DNS CLIENT |

ﬁ\ MICROCHIP



MCC - TCP/IP Configurator

Step 8

* Click the Transport button to select the Transport Layer.

Transport

B TCP/IP Co

nfigurator

Overview

TCP/IP Layers

28 Application

&

Presentation

Networ;

Data Link

Basic Config

s&  Config Summary

Available Components

Active Components
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MCC - TCP/IP Configurator

Step 9

* You can also add "TCP" and "UDP" to the Active Component by dragging and dropping.

Transport

B TCR/IP Configurator

a Overview Available Components

TCP/IP Layers ‘ D J‘

Y
88 Application TCP UDP
B Presentation
= Network
&=  Datalink

Active (

%} Basic Config

s&  Config Summary

[m] x

Pre-Hint

detail in next page

|8 Components auto-activation

Confirmation

Cryptographic (Crypto) Library (

Are you sure you want to activa

es

X

onents?

|87 Components auto-activation

Confirmation

wolfCrypt Library (lib_wolfcrypt)
Are you sure you want to actival

4

Yes onents?

X

Yes No
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MCC - TCP/IP Configurator

Step 10

* Once you drop the component to Active Components, three dialog boxes will pop up.

* Click Yes to add the "lib crypto" component.

* Click Yes to add the "lib_wolfcrypt" component.

# | Components auto-activation

Confirmation

Are you sure you want to activate t|

D |

Cryptographic (Crypto) Library (lib_crypto)

X

Yes Nnponents?

Yes

No

%

| Components auto-activation

Confirmation

wolfCrypt Library (lib_wolfcrypt)

Are you sure you want to activate t| v,

Yes

nponents?

No

5
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MCC - TCP/IP Configurator

Step in Older Version MCC

* The third dialog box popup appears behind the TCP/IP Configurator window.
Therefore, minimize the TCP/IP Configurator window to view this popup.

i1 TCP/IP Configurator Minimize Window ) | — |Gl x

[ Overview Available Components

* Click Yes to Auto-Connect the "lib_crypto" and "lib_wolfcrypt".

Confirm Attachment Auto-Connect? X
6 The database is requesting automatic connection following component attachments:
B MPLAB X IDE v6.20 I-. | - O X
File Edit View Mavigs —_— ch (Ctl+D)
e & lib_crypto:LIB_CRYPTO_WOLFCRYPT_Dependency -> lib_wolfcrypt:lib_wolfcrypt
Projects Files e Options = =
e Are you sure you want to au ally make these connections?
Project Resource Y yo Yes ’
¥ Libraries - T e Y
b Harmorr = _E,E E =
¥ System Y j "‘—I:Y} i = I:N}
@ = system

Cryptographic (Crypto) Library wolfCrypt Library
LIB CRYPTO © O SYS_TIME

1IR_WOLFCRYPT @ Core Service
S LIB_ZLIB

Device Resources | (% Content Manager A g o N
uto Connected LIB_WOLFCRYFT | @
MICROCHIP

¥ Libraries




MCC - TCP/IP Configurator

Step 11 — Result Check

* The "TCP" and "UDP" success to be added to the Active Components.

) Tramapor

Active Components

[ = [ o

TCP ubpP
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MCC - TCP/IP Configurator

Step 12

* Click the Network button to select the Network Layer.

B TCR/IP Configurator

a Overview Available Components

o [0 IR I D D 3

28 Application
B Presentation

Tl Transport

Network w
&=  Data Lin

%} Basic Config

Active Components

s&  Config Summary
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MCC - TCP/IP Configurator

Step 13

 Add "ARP", "IPv4" and "ICMPv4" to the Active Component by draggmg and dropping.

[87 TCP/IP Configus

e Overview

( Arp X icmpva)™s

IPv4

—{ TCP/IP Layers }7

28  Application

P Presentation

Tl Transport

[ Network

[~ -

B  DatalLink

{8 Basic Config

s Config Summary

09 -

BEIEIEEEE

Active jomponefts
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MCC - TCP/IP Configurator
Step 14 — Result Check

* The "ARP", "IPv4" and "ICMPv4" success to be added to the Active Components.

Active Components

]
ARP ™{1cmpva™ 1Pv4 )
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MCC - TCP/IP Configurator

Step 15

* Click the Data Link button to select the Data Link Layer.

Data Link

[0 TCP/IP Configurator

a Overview Available Components

TCP/IP Layers
MAC Components

28 Application

ENC28J60

B Presentation ENCX24J600 GMAC

LANB65x

Tl Transport

= Network

- Active Components
e\
Basic Config

Network Interface e

PHY Components

v | v | ower | ot

MAC Components PHY Components

s&»  Config Summary
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MCC - TCP/IP Configurator
Step 16

* Click the e on the "Network Interface” in the Active Components area.
* A new instance NETCONFIG-0 will be added in Network Interface.

[m]

07 TCP/IP Canfigurator

@a Overview Available Components

|87 TCR/IP Configurator
TCP/IP Layers
MAC Components

88 Application

o e TS
=

Tl  Transport

R (=]
‘ E  Datalink ’
Active Components

& Basic Config ‘
Network Interface% MAC Compa

a Overview Available Components e

TCP/IP Layers
MAC Components PHY Components

88 Application
ENC28J60 DP83640 DP83848 IP101GR KSZ8041
] Presentation ENCX24J600 GMAC KSZ8061 KSZ8081 KSZ8091 KSZ8863 m
LAN865x LANS67Tx LANS700 LANS720 LANS740
Tl Transport
LANS742A
Network
VSC8540

[ oo ]

{ Basic Config

LANB770

Active Components

Network Interface e MAC Components PHY Components

=

4
C R
NETCONFIG-0
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MCC - TCP/IP Configurator
Step 17

* Drag and drop "LAN865x" from MIAC Components of Available Components to the
Active Components area, a new instance LAN865x-0 will add to MAC Components.

|87 TCP/IP Configurator

@a Overview Available Components

|07 TCR/IP Configurator

TCP/IP Layers MAC Components PHY Com

oo . DP83640 DP83848 u
oo Application
!
[~ Presentation
LAN865x \ LANS867x
D & D
Tl Transport LANS865x (brag & Drop) LANB742A [ LANB770

[} Overview Available Components

MAC Components PHY Components

TCP/IP Layers

= . . ENC28J60 DP83640 DP83848 m
oo Application
ENCX24J600 GMAC KSZ8061 KSZB081 KSZ8091 KSZB863
-  Presentation
LANBE5x LANB67x LANS700 LANB720
1l Transport LANB742A LANB770 LAN9303
VSC8540

= Network

o=

& Basic Config

= Network

[= oo |

& Basic Config

Active Components

Network Interface e MAC Components

| NETCONFIG-0 \aD

Active Components

Network Interface e MAC Components PHY Compone

[ o]
“ LAN865x-0
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MCC - TCP/IP Configurator

Step 18

* Drag a line from the ‘ diamond to connect "NETCONFIG-0" and

{81 TCPAP Configurator
& Overview Available Components

TCP/IP Layers

P Presentation -
LAN865x

VSC8540

= Network

MAC Components PHY Components

EE L. ENC28J60 DP83640 DP83848 m KSZ8041
oo Application
ENCX24J600 m KSZ8061 KSZ8081 KSZ8091 KSZ8863 m
LAN86Tx LANS700 LANS720 LANS740
1l Transport LANS742A LANS770 LANE840 LAN9303 LAN9354

-

[+ o ]

{  Basic Config

Active Components

Network Interface o a MAC Components

NETCONFIG-0 LANB65x%-0

PHY Components

Network Interface e MAC Components Network Interface e
” # 3 > ~ . e

MAC Componen

LAN865x-0

"LAN865x-0".
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MCC - TCP/IP Configurator

Step 19 — Result Check

* The "NETCONFIG-0" and "LAN865x-0" success connected in Active Components.

£ Datatink

Active Components

\

Network Interface o MAC Components PHY Components
[ NETCONFIG-0 LANB65x-0 ]
" NETCONFIG-0) _LAN865x-0 |
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MCC - TCP/IP Configurator
Step 20

* Click the Basic Config button to select the Basic Config Layer.

B TCP/IP Configur: — m] k4

& Overview Available Components

TCP/IP Layers TCPIP CMD

28 Application

B Presentation

Tl Transport

Basic Config

s&  Config Summary
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MCC - TCP/IP Configurator

Step 21
* Drag and Drop "TCPIP CMD" into Active Components.
_ Available Components o
TCP/IP Layers o
.
Active Components
;BGSI.C Conflgg TCPIP CORE
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MCC - TCP/IP Configurator
Step 22 — Result Check

* The "TCPIP CIMID" success to be added to the Active Components.

Active Components

Basic Config ¢ Basic Config
TCPIP CMD TCPIP CORE

TCPIP CMD
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MCC - TCP/IP Configurator

Step 23

* Click the Overview button to see all added components.

B TCP/IF Configurator — [m] x

‘ I ‘ Application Layer

TCP/IP Layers

oo H =
co  Application Presentation Layer
] Presentat

Transport Layer
Tl Transport P s
= Network

Network Layer
Data Link

. . , 4
#  Basic Config Data Link Layer
4 | <

Basic Configuration

s&  Config Summary
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MCC - TCP/IP Configurator

Step 24

* Click the Config Summary button to view the dependency status.

B TCP/IF Configurator

Config Summary

@

Overview . .
Configuration Summary

TCP/IP Modules Interface System
TCP/IP Stack Configuration Status

TCP/IP Layers

TCP/IP Layers
o -
co  Application
Bd  Presentation

Enabled TCP/IP Module
Tl Transport

Application prcp cLIENT | DNs cLiEnT |
= Network Presentation None

Transport TCP
= Data Link . @

(o LowmeJ ]

& Basic Confi
sietenta Data Link & Physical

) (D
TCPIP CMD | TCPIP CORE

Basic Configuration

Unsatisfied Dependency Status

Required Dependency Status

LANSE5x-0 DRV_SPI (Driver)
TCPIP CMD SYS_COMMAND (System Service)
TCPIP CORE SYS_TIME (System Service)

Optional Dependency Status

TCPIP CORE

SYS_CONSOLE (System Service)

[m]

(

Some Required Dependency
Not Ready yet !

|

X

%
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MPLAB® Code Configurator (MCC)
Added TCP/IP Dependency,
System Driver & Peripheral Library

MCC Harmony Configuration
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 1

* Return "Project Graph" of MCC Harmony, Select "DATA LINK LAYER" from the "View".

Open Above Group Plugins:

Project Graph

I

Project Graph

Create Group

) Views: |DATA LIMK LAYER

DATA LIMK LAYER

METWORK LAYER

TRAMSPORT LAYER

TCR/IP STACK

LANGESx NETCONFIG
MAC Layer TCP/IP Library
Instances =] NETCONFIG (O
Instances
Instance 0 EIE
MAC Layer Instance 0
& DRV _SPI TCP/IP Library
MAC C} L{} MAC

APPLICATION LAYER

BASIC CONFIGURATION

[DATA LINK LAYER
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Added TCP/IP Dependency, System Driver & Peripheral Library
Step 2

e Right click on xj‘ "DRV SPI" of LAN865x , select the "SPI (drv _spi)" as Satisfiers of it.

Project Graph DATA LINK LAYER
Plugins: w Views:) DATA LIMNK LAYER
LAN865x

| LANS65x NETCONFIG
RW_5F MAC Layer TCP/IP Library
Dirsct Dependenc Instances[=] [&] NETCONFIG (O
SPI (drv_spi) Active: Satisfiers > . Instances =]
= Instance 0
v soi) N | Busilzble Satisfiers 3 MAC Layer i Instance 0
L)

@ DRV _SPI TCP/IP Library
s Uj T}& MAC OF—1O MAC

Right Click

&
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Added TCP/IP Dependency, System Driver & Peripheral Library
Step 3

* Successfully added "SPI Driver" to satisfy the instance 0 of "LAN865x" dependency.

Project Graph DATA LINK LAYER
Plugins: w Views:) DATA LIMNK LAYER
SPI Driver =5
Driver
() Core Service LANBE5x NETCONFIG
MAC L :
Instances [=| [+ mLEr TCP/IP Library
Instances =] [+ NETCONFIG (O
Instance 0
, Instances =]
Driver Instance 0
¢ SPI MAC Layer Instance 0
DRV_SPI[_H—— DRV _SPI TCP/IP Library
MAC C} LC) MAC
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 4

« Right click on “* "SPI" of SPI Driver, select the "SERCOM6" as Satisfiers of it.

Project Graph

Create Group

Open Above Group Plugins:

DATA LINK LAYER

Views) DATA LINK LAYER

g SPI
SPI Driver
- Driver
~—— Active Satisfiers

) Avallable Satizfiers

Right Click

LANBE5x NETCONFIG
MAC Layer TCP/IP Library
> Instances = [+] NETCONFIG (O
5 | QP Instances = [+
SERCOMD (sercomid) Inst 0
nsiance
SERCOMI (sercom1) .
)‘IL_G. TCP/IP Library
SERCOM2 (sercom2) C C O MAC
SERCOM3 (sercom3)
SERCOMA (sercomd)
SERCOME (s=rcoms) (‘
et
SERCOME (sercomi) @ SERCOMEG6 (sercomé)
SERCOMT (sercomT)
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 5

* Successfully added "SERCOIM6 SPI" to satisfy the "SPI Driver" dependency.

Open Above Group Plugins:

Project Graph

Create Group

DATA LINK LAYER

Views: DATA LINK LAYER

SPI

Driver

() Core Service

SERCOMG6_SPI Instances|=|
SERCOMG ( Instance 0
Peripheral Library Driver
SPI —» SPI
DRV _SPI

LAMNBG65x
MAC Layer

Instances|—|

Instance 0
MAC Layer

DRV_SPI

NETCONFIG
TCP/IP Library

NETCONFIG O

Instances|—|

Instance 0
TCP/IP Library

MAC <~

<> MAC
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 6

* Finally, the "DATA LINK LAYER" should look like this.

Open Above Group Plugins:

Project Graph

Create Group

DATA LINK LAYER

Views: DATA LINK LAYER

SPI

Driver

() Core Service
Instances =]

SERCOMG
Peripheral Library

SPI

1

Instance 0

Driver

> SPI
DRV_SPI

LANSG5x NETCONFIG
MAC Layer TCP/IP Library
Instances =] [+] NETCONFIG (O
Instances|—|

Instance 0

MAC Layer Instance 0
DRV_SPI TCP/IP Library

MAC C} L{) MAC
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 7

e Select "Root" from the "View".

‘ Project Graph

7

‘ Project Graph

Create Group

Core

Harmony Core Service

O RTOS

Core Service O

5

TCP/IP STACK

> SYS_CONSOLE

| CMSIS Pack |

[System] ' Device Family Pack (DFP) | [

EVSYS
Peripheral Library

i Cryptographic {Crypto) Library
LIB CRYPTO O
WOLFCRYPT

wolfCrypt Library

(O SYS TIME
() Core Service

Peripheral Library
MEMORY <

View

Rn:n:nt

DATA LIME LAYER

CE

METWORK LAYER
TRAMSPORT LAYER
TCRAP STACK
APPLICATION LAYER

BASIC CONFIGURATION o
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Added TCP/IP Dependency, System Driver & Peripheral Library
Step 8

* Trying to rearrange it a bit so that the hierarchy of modules is easier to understand.

‘ Project Graph ‘ Project Graph
Plugins: v '-.fiews:

| [CMSIS Pack | [ System | | Device Family Pack (DFP) |

wolfCrypt Library Core

() SYS TIME

() Core Service

<{ LB _ZLIB L
| LIB_WOLFCRYPT [H

EVSYS
Peripheral Library |

Harmony Core Service

O RTOS
Core Service O |

Cryptographic (Crypto) Library |
LIB CRYPTO O
<{» LIB_WOLFCRYPT

Peripheral Library

NVMCTRL ‘

MEMORY &>

e,
TCPF/IP STACK

¢ SYS_CONSOLE
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 9

* Right click on H::- "SYS CONSOLE" of TCP/IP STACK, select "CONSOLE (sys_console)" as its Satisfiers.

Project Graph

Create Group

Plugins: w Views] Root

| LIB_WOLFCRYPT [

wolfCrypt Library Core

() SYS TIME
() Core Service
'S LIB_ZLIB

Harmony Core Service

O RTOS
Core Service )

"

}

| CMSIS Pack | | System | | Device Family Pack (DFP) |

r.

Cryptographic (Crypto) Library |
LIB CRYPTO O

EVSYS
Peripheral Library |

NVMCTRL
Peripheral Library

MEMORY &>

CONSOLE (sys_console) ’ Active Satisfiers

COMSOLE (sys_consaols) ]l Avzllzble Satizfiers
Ik
| Frr

<{» LIB_WOLFCRYPT

.
TCP/IP STACK

SYS _CONSOLE

3“U

Right Click

Ujil
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 10

* Successfully added "CONSOLE System Service" to satisfy the "TCP/IP STACK" console requirement.

Instance 0

System Service

Project Graph

wolfCrypt Library Core | [CMSIS Pack | | System | | Device Family Pack (DFP) |
O SYS TIME Harmony Core Service ) ) i
(O Core Service (O RTOS Cryptographic (Crypto) Library
<{ LB _ZLIB L Core Service ) | LIB CRYPTO O

. LIB_WOLFCRYPT DJ —<> LIB_WOLFCRYPT
EVSYS @ CONSOLE D
Peripheral Library | System Service
NVMCTRL () Core Service
Peripheral Library Instances|=| [+]
MEMORY

<»USB_DEVICE CDC -
<> UART TCPH/IP STACK
S5YS CONSOLE SYS CONSOLE
& -4
‘ CONSOLE System Service
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 11

* Right click on I_"SYS_CONSOLE" of CONSOLE System Service, let "COMMAND" as its Consumers.

Project Graph
Plugins: hd 'l..fiews:

wolfCrypt Library | | Core | [cMsIS Pack | [ System | | Device Family Pack (DFP) |
D SYS TIME Harmony Core Service ,- ) \ .
(O Core Service (O RTOS Cryptographic (Crypto) Library
<{ LB _ZLIB L Core Service ) | LIB CRYPTO O
. LIB_WOLFCRYPT DJ T —{» LIB_WOLFCRYPT
EVSYS ( CONSOLE |
Peripheral Library | System Service
NVMCTRL (O Core Service
Peripheral Library Instances|=| [+ -onsole GYSCORSTLE I
RIS +-comec:cope| COMIMAND (sys_command)
Instance 0
. Active Consumers > COMMAND
System Service (sys_command v\[l;.-,)‘
O USE DEVICE ( ‘ Available Consumers > DEEUG (ol ug) Y
- — B ¥ 7 =
0 UART Disconnect All ‘ reP/IP STACK
SYS CONSOLE

SYS_CGN;GLE

v

[
o L it |
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 12

* Successfully added "COMMAND System Service" as Consumer of "CONSOLE System Service".

Project Graph
Plugins: w 'l..fiews:
wolfCrypt Library | | Core | [cMsIS Pack | [ System | | Device Family Pack (DFP) |
D SYS TIME Harmony Core Service ,- ) )
(O Core Service (O RTOS Cryptographic (Crypto) Library
. | are .a»ervice
{ LIB_ZLIB . Core Service ) | LIB CRYPTO O
. LIB_WOLFCRYPT D_J T <> LIB_WOLFCRYPT
EVSYS ( CONSOLE ﬂ
Peripheral Library | System Service
NVMCTRL (O Core Service ‘ COMMAND System Service ’
Peripheral Library Instances|=| [+ (f COMMAND
MEMORY > T N System Service
System Service QO Core Service
¢> USB_DEVICE_CDC SYS COMMAND O \
& UART /\ SYS_CONSOLE ) TCP/IP STACK
SYS CONSOLE E‘ SYS CONSOLE
A8\ MicrocHip



Added TCP/IP Dependency, System Driver & Peripheral Library

Step 13

* Right click on I_"SYS_CONSOLE" of CONSOLE System Service and add "DEBUG" as Consumers.

Project Graph
Plugins: w 'l..fiews:

wolfCrypt Library Core | [cMsIS Pack | [ System | | Device Family Pack (DFP) |
D SYS TIME Harmony Core Service ,- ) \
() Core Service () RTOS Cryptographic (Crypto) Library
< LIB_ZLIB L Core Service O ) LIB CRYPTO O
i LIE WOLFCRYPT D_J T <> LIE_ WOLFCRYPT
EVSYS ( CONSOLE ]
Peripheral Library | System Service
NVMCTRL (O Core Service
Peripheral Library Instances|=| [+ sys.consale (SY2.CONSOLE FD |
MEMGR\(Q . ulti-Connact Capabilit '
Instance 0
. Active Consumers )‘ DEBUG (sys_debug ’
System Service T
O USE DEVICE ‘ Avzilable Consumers > ‘ DEBUG {sys_debug) N
0 UART Disconmect All = /I ) TCPAIP STACK
g —> SYS CONSOLE

SYS_CGN;GLE

J

My
o L it |
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 14

* Successfully added "DEBUG System Service" as Consumer of "CONSOLE System Service".

Project Graph

Create Group

Plugins:

Views!

Root

wolfCrypt Library

Core

| [CMSIS Pack | | System | | Device Family Pack (DFP) |

( Cryptographic (Crypto) Library |
LIB CRYPTO O

() SYS TIME Harmony Core Service
(O Core Service (O RTOS
< LIB_ZLIB L Core Service ) |
| LIB_WOLFCRYPT [

EVSYS ( CONSOLE

Peripheral Library | System Service
NVMCTRL (O Core Service
Peripheral Library Instances|=| [+
MENOEILY, Instance 0

System Service
<> USB_DEVICE_CDC
<> UART

—<> LIB_WOLFCRYPT

( COMMAND 1
N System Service
() Core Service
SYS COMMAND O
(> SYS CONSOLE |

Y

TCP/IP STACK
SYS _CONSOLE

SYS_CONSOLE [ K

DEBUG
System Service
(O Core Service
SYS DEBUG O
5Y5_CONSOLE

‘ DEBUG System Service
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 15

* Right click on -_> "UART" of CONSOLE System Service , select "SERCOM1" as Satisfiers of it.

Project Graph
Plugins: 'l..fiews:
wolfCrypt Library Core | [cMsIS Pack | [ System | | Device Family Pack (DFP) |
D SYS TIME Harmony Core Service ,- ) )
(O Core Service (O RTOS Cryptographic (Crypto) Library
< LIB_ZLIB L Core Service O | LIB CRYPTO O
LIB_WOLFCEYPT DJ <> LIB_WOLFCRYPT
EVSYS ( CONSOLE 1
Perich I Lib i SERCOMOD (sercomd)
eripheral Library | System Service [_:Tm_“ — SERCOM1 (sercom1)
NUMGTRL D QDrE: SEWiCE i se— J
Peripheral Library sy conzole UART dependenc 71 SERCOMZ (sercom2) "\li:l /j
MEMORY <> - ect Dependenc SERCOM3 (zercom3) ‘
Active Satisfiers 3 SERCOMA (zercomd)
‘ O I_ Avallable Satisfiers SERCOMS (sercoms) . Y
Um " SERCOMT (zercomT) TCP/IP STACK
* XYY Right Click SYS_CONSOLE
( DEBUG

System Service

(O Core Service
SYS DEBUG O
5YS_CONSOLE
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 16

e Successfully added "SERCOM1 UART" to satisfy "CONSOLE System Service" dependency.

Project Graph

Create Group

Plugins:

Views!

Root

wolfCrypt Library

Core

| [CMSIS Pack | | System | | Device Family Pack (DFP) |

O SYS TIME Harmony Core Service § :
(O Core Service (O RTOS Cryptographic (Crypto) Library
<{ LB _ZLIB L Core Service ) | LIB CRYPTO O
LIE WOLFCRYPT D_J T <> LIB_WOLFCRYPT
EVSYS CONSOLE
Peripheral Library | System Service
NVMCTRL D Core Service
Peripheral Library Instances|—| COMMAND
MEMORY <> Instance 0 System Service
SERCOM1 System Service O Core Service
Peripheral Library <> USB_DEVICE_CDC SYS COMMAND O iy
UART Oy UART SYS_CONSOLE TCP/IP STACK
SYS CONSOLE E SYS CONSOLE

SERCOM1_UART

DEBUG
System Service
(O Core Service
SYS DEBUG O
SYS _CONSOLE
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 17

* Add "TIME System Service" from Device Resources of MCC By click TIME.

Device Resources ’

‘ Device Resource ’ Project Resource

[.l:!. Content Manager]

Device Resources | Search...

|

Libraries

:”"”""”y

Board Support Packages (B5Ps)

Dirivers
Graphics
Harmony
Input
Libraries

Peripherals

[~ System Services) | System Service’
= FILE SYSTEM

N & TIME
TCPIP "
Third Party Libraries
Tools
Touch
UsB

Project Graph
Plugins: hd 'l..fiews:
wolfCrypt Library Core ] rCMSIS Pack | |r53r5tem] |rDE'urice
) SYS TIME Harmony Core Service . _
{O Core Service (O RTOS Cryptographic (Crypto) Library
< LIB_ZLIB L Core Service O | LIB CRYPTOO
LIB_ WOLFCRYPT [ —> LIB_ WOLFCRYPT
EVSYS CONSOLE ]
Peripheral Library System Service
5
NVMCTRL (O Core Service
Peripheral Library InstancesE COMMAND
MEMORY ‘:} i Instance 0 N System Service
SERCOM1 ] System Service O Core Service
Peripheral Library ¢> USB_DEVICE_CDC SYS COMMAND O
UART CJ & UART S¥S CONSOLE
X SYS CONSOLE EL
p-
TIME DEBUG
temn Service System Service
TIME System Service ’ () Core Service {:} Core Service
SYS TIME SYS DEBUG O
{ ¢ TMR S5YS5 CONSOLE
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 18

* Successfully added "TIME System Service" from Device Resources of MCC.

Project Graph

Create Group

Plugins:

wolfCrypt Library

Core

| [cMSIS Pack | | System | | Device Family Pack (DFP) |

LN

O SYS TIME Harmony Core Service § _
{O Core Service (O RTOS Cryptographic (Crypto) Library
< LIB_ZLIB L Core Service O) | LIB CRYPTOO
LIE WOLFCRYPT D_J T <> LIB_WOLFCRYPT
EVSYS CONSOLE
Peripheral Library | System Service
NVMCTRL (O Core Service
Peripheral Library Instances|—| COMMAND
MEMORY {»| | Instance 0 System Service
SERCOMA1 | System Service O Core Service
Peripheral Library ¢> USB_DEVICE_CDC SYS COMMAND O
UART & & UART SYS COMNSOLE
SYS5 CONSOLE D
TIME DEBUG
System Service System Service
TIME System Service ’ (O Core Service (O Core Service
SYS TIME O SYS DEBUG O

L& TMR

TCP/IP STACK
S5YS CONSOLE

SYS_COMSOLE
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Added TCP/IP Dependency, System Driver & Peripheral Library
Step 19

* Right click on xj‘ "TMR" of TIME System Service , select "TCO" as Satisfiers of it.

Project Graph
Plugins: w 'l.fiews:

wolfCrypt Library | | Core | [cMSIS Pack | | System | | Device Family Pack (DFP) |
O SYS TIME Harmony Core Service \ ) _
{O Core Service (O RTOS Cryptographic (Crypto) Library
< LIB_ZLIB | Core Service O | LIB CRYPTO O
LIB_WOLFCRYPT [H +—< LIB_WOLFCRYPT
EVSYS ( CONSOLE )
Peripheral Library | System Service
NVMCTRL 1| O Core Service
Peripheral Library Instances|—| i COMMAND
MEMORY ‘:} i Instance 0 i System Service
SERCOMA1 | System Service O Core Service
Peripheral Library ¢> USB_DEVICE_CDC SYS COMMAND O A
UART {-—1<> UART MGS Simulator (mgs web_sim) -} ] TCP/IP STACK
. o et SYS_CONSOLE
- - [e= ][ oo |
C1 (el w
‘ ( Active Satisfiers » 1702 (122) ’
Awailable Satisfiers & TC3 i3] L
, I 50O
’ (TMR ™ & sYS_CONSOLE c
ﬁ\ MICROCHIP

Right Click



Added TCP/IP Dependency, System Driver & Peripheral Library

Step 20

* Successfully added "TCO" to satisfy "TIME System Service" dependency.

Project Graph
wolfCrypt Library Core | [cMSIS Pack | | System | | Device Family Pack (DFP) |
O SYS TIME Harmony Core Service \ ) _
{O Core Service (O RTOS Cryptographic (Crypto) Library
< LIB_ZLIB L Core Service O) | LIB CRYPTO O
LIB_WOLFCRYPT [ — LIB_WOLFCRYPT
EVSYS CONSOLE
Peripheral Library | System Service
NVMCTRL (O Core Service
Peripheral Library Instances|—| COMMAND
MEMORY ‘:} i Instance 0 System Service
SERCOMA1 System Service O Core Service
Peripheral Library ¢> USB_DEVICE_CDC SYS COMMAND O A
UART O-—<> UART SYS_CONSOLE TCP/IP STACK
SYS CONSOLE D SYS CONSOLE
TCO TIME DEBUG
System Service System Service
Tceo (O Core Service (O Core Service
Peripheral Library <¥Ys TIME O SYs DEBUG O
TMR TMR SYS CONSOLE
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 21

* Finally, the "Root" layer should look like shown below.

Views)

Root

Project Graph
wolfCrypt Library | | Core | CMSIS Pack | [ System | | Device Family Pack (DFP) |
O SYS TIME Harmony Core Service _\ \ ) _
{O Core Service (O RTOS Cryptographic (Crypto) Library
< LIB_ZLIB L Core Service O) | LIB CRYPTO O
LIB_WOLFCRYPT [ — LIB_WOLFCRYPT
EVSYS CONSOLE
Peripheral Library | System Service
NVMCTRL (O Core Service
Peripheral Library Instances|—| i COMMAND
MEMORY {»| | Instance 0 y System Service
SERCOMA1 System Service O Core Service
Peripheral Library <>USB_DEVICE_CDC SYS COMMAND O N
UART O-—<> UART O SYS_CONSOLE | TCP/IP STACK
SYS CONSOLE [} SYS CONSOLE
TIME ' ' DEBUG
) System Service System Service
TcCo (O Core Service (O Core Service
Peripheral Library <¥Ys TIME D SYs DEBUG O
TMR > TMR ) > 3YS_CONSOLE
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Added TCP/IP Dependency, System Driver & Peripheral Library

Step 22

* Open the "TCP/IP Configurator" and click the Config Summary to view dependenc

status.

i1 TCPAP Configurator

@ Overview " N
Configuration Summary
TCRAP Layers

TCP/IP Layers
1 Application
= MNetwork Presentation
Transport
£ DataLink i
Network
& Basic Config

Data Link & Physical

Basic Configuration

LANBB5x-0
TCPIP CMD
TCPIP CORE

TCPIP CORI

==

Unsatisfied Dependency Status

Optional Dependency Status

[o-... R
29 Application

TCP/IP Stack Configuration Status

Enabled TCP/IP Module

None

oo
oo
D D
D D

Required Dependency Status

: SYS_COMMAND (System Service)
: SYS_TIME (System Service)

Dependency
Not Ready yet !

: DRV_SPI (Driver) [ Some Required

B TCP/IP Configurator
@ Overview

TCP/IP Layers

88  Application

B Presentation

Tl Transport

= Network

E  Datalink

& Basic Config

1%

S_CONSOLE (System Service)

[Config Summary]

Configuration Summary

TCP/IP Modules Interface System
TCP/IP Stack Configuration Status

TCP/IP Layers
Application
Presentation
Transport

Network

Data Link & Physical

Basic Configuration

Unsatisfied Dependency Status

Required Dependency Status

Optional Dependency Status

Enabled TCP/IP Module

None
(e Juor)
(rcoe o ] rcoe cons

[ All required Dependencies are ready now. ]

1

- [m] X
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MPLAB® Code Configurator (MCC)
Configure the Added Modules

MCC Harmony Configuration
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Configure the Added Modules

Step 1
* Return "Project Graph" of MCC Harmony, Select "DATA LINK LAYER" from the "View".

Project Graph | | Project Graph View
J) Plugins: / J '-.fi-.e'..'a's:l DATA LIMK LAYER l
( SPl ] Roct =
Driver ) . DATA LINK LAYER [ DATA LINK LAYER
: LANBGEx ( |
O Core Sevice A La SElalEE NETWORK LAYER
. .
Instances [=] [#] . TCRIP Lbrary TRAMSPORT LAYER
SERCOM6 | | Instance 0 ] Instances =] NETCONTIGO
nstance |- - |n5tan[:95|E| |£| TCRSIP STACK
Peripheral Library Driver Instance 0
Pl > SPI MAC Layer Instance 0 APPLICATION LAYER
DRV_SPI[H DRV_SPI TCPR/IP Library BASIC CONFIGURATION
MAC OF——1<O MAC
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Configure the Added Modules

Step 2

* Select Instance 0 of LAN865x and Click Expend All to expend options of configuration.

Project Graph DATA LINK LAYER
m Plugins:z ~ Views: DATA LINK LAYER
4
SPI
LAN865x
Driver
@ Core Semvice LANGE5x NETCONFIG
MAC La i
InslancesE| E yer TCP/IP Library
Instances =] [ NETCONFIG O
SERCOMG Instance 0 |
Instances[=|
Peripheral Library oriver | [nstance O Instance 0
SPI > SPI MAC Layer Instance 0
L DRV_SPI[H > DRV_SPI TCR/IP Library
=> MAC

s

L ; MAC O;

Collapse All E. Xpend All
@ Instance 0 ’ \‘
LANB65X Instance Mumber ' J

-

-

-

-

SPI Driver Instance Used
Number of Client Instances
SPI frequency in Hz

Number of the RX Descriptors
RX Descriptor Buffer Size

SPI Chip Select Pin

***Configure the Chip-5Select pin as GPIO Qutput in Pin Manager™*

Interrupt Pin

***Configure the Interrupt pin as GPIO Input in Pin Manager™

Reset Pin

Configuration Options

1

15,000,000 -

2

1,536

-~
-

SY5_PORT_PIN_NOME

SYS_PORT_PIN_NOME

SYS_PORT_PIN_NOME  ~

**Optional™ ***Configure the RESET pin as GPIO Qutput in Pin Manager™*

10BASE-T1S Operation Mode

b... @ PLCA Settings

=]

Local Nade Id

Node Count

Max Burst Count

Burst Timer

o **** Burst Timer value is 12.8 us
Advanced Settings
TCh chunk size

Promiscuous
TX cut through
RX cut through

TCH chunks per SPI Transaction (XACT)

FLCA

£
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Configure the Added Modules

Step 3

* Configure GPIO pins (PC18, PC21, PC22) for LAN865x chip (SPI-CS, INT, Reset) as below.
DATA LINK LAYER

Project Graph

m Create Group

4

Plugins:z ~ Views: DATA LINK LAYER
SPI
) LAN865x
Driver
@ Core Semvice LANGE5x NETCONFIG
MAC La i
| T
Instances[=| [+ @
SERCOMB Instance 0 | e |
Peripheral Library oriver | [nstance O Instance 0
SPI > SPI MAC Layer Instance 0
| DRV_SPI [CH—{<> DRV_SPI TCP/IP Library
MAC -1 MAC )
7 bt S B B b B
3.5% LANS651BLI-EAMY 7
ZZEAC<ORYD
EGESEE £
LEEEx”EE
(oo 7 = a
=== = =
gy 7 WAKE_QUT
§§§ GND 3 VSS DIOA4
GND T VsS DIOA3
zlzl=[ 33V 5 TEST CCOMP
ZIZlg| ovp = VsS DIOA2
le—7| P DIoAD
- - 33V
PC22 | [PC221AN nRESET I S | JRESET VDDP
csl = o _BGE
2858 z2
O'I”II Eg‘éEFQES
GND R ] e a5 2‘2
PC21 | [PC21AAN 2IRQOANTS)]
/ (563) R114 AAA 100
PC18 | [FCiemcsEs D] RITS oY/ 100 GNDGND
PCITSCRSE.) R116 ANA 100
PC16MOSI(S6.0) R117 AAA 100

@ Instance 0

LANBZ65X Instance Number
SPI Driver Instance Used
Number of Client Instances
SPI frequency in Hz

Number of the RX Descriptors

RX Descriptor Buffer Size

~ & 5PI Chip Select Pin | SPI Chip Select Pin |

L ***Configure the Chip-5Select pin as GPIO Qutput in Pin Manager™*

" ©ntemuptPin | nterrupt Pin
- ***Configure the Interrupt pin as GPIO Input in Pin Manager™
- @ Reset Pin Reset Pin

- **Optional™ ***Configure the RESET pin as GPIO Qutput in Pin Ma
@ 10BASE-T15 Operation Mode

b... @ PLCA Settings
Local Nade Id

Node Count
Max Burst Count

Burst Timer

- **** Burst Timer value is 12.8 us ***

2 Advanced Settings
: TCB chunk size

TCH chunks per SPI Transaction (XACT)

Promiscuous
TX cut through
b RX cut through

Configuration Options

1
15,000,000 -
2 =
1,536

SYS_PORT_PIN_PC18

K \

SYS_PORT_PIN_PC21

€

‘ SYS_PORT_PIN_PC22

SYS_PORT_PIN_PC18
SYS_PORT_PIN_PC21

SYS_PORT _PIN_PC22
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Configure the Added Modules

Step 5

* Configure PLCA Settings, ensure the Local Node Id is unique within T1S network chain.

DATA LINK LAYER

Project Graph
m GrEEEEET Plugins: - Views:| DATA LINK LAYER
4
SPI
LAN865x
Driver
@ Core Semvice LANGE5x NETCONFIG
MAC L i
Instances|=| [ =T TCP/IP Library
Instances=| [ NETCONFIG O
SERCOMG Instance 0 |
T Instances =]
Peripheral Library oriver | [nstance O Instance 0
SPl > SPI MAC Layer Instance 0
| DRV_SPI [H— <> DRV_SPI TCP/IP Library
MAC -0 MAC

@ Instance 0
LANBZ65X Instance Number
SPI Driver Instance Used
Number of Client Instances
SPI frequency in Hz
Number of the RX Descriptors
RX Descriptor Buffer Size
"~ & SPI Chip Select Pin
L ***Configure the Chip-5Select pin as GPIO Qutput in Pin Manager™*
" & Interrupt Pin
- ***Configure the Interrupt pin as GPIO Input in Pin Manager™
- & Reset Pin
- **Optional™ ***Configure the RESET pin as GPIO Qutput in Pin Manager™*
- @ 10BASE-T15 Operation Mode

P LociNodeld | Local Node Id ] »
NodeCount [ _Node Count ]
Max Burst Count A‘/‘
Burst Timer

**** Burst Timer value is 12.8 us ***

{.. © Advanced Settings
: TCB chunk size
TC6 chunks per SPI Transaction (XACT)

Promiscuous
TX cut through
RX cut through

Configuration Options

1
15,000,000 -
2 =
1,536

S¥5_PORT_PIN_PC18
S¥S_PORT_PIN_PC21
S¥Y5_PORT_PIN_PC22

FLCA  ~

9 Ensure the Node Id is unique |

2 Change Node Count to 255
Q

= I
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Configure the Added Modules
Step 6

* Configure Advanced Settings, enable the

e

Project Graph DATA LINK LAYER

m Plugins:z ~ Views: DATA LINK LAYER

4 >
SPI
LAN865x
Driver
@ Core Semvice LANGE5x NETCONFIG
MAC La i
InslancesE| E yer TCP/IP Library
: Instances =] [¥] NETCONFIG O
SERCOMG Instance 0 |
Instances[=|
Peripheral Library oriver | [nstance O Instance 0
SPI > SPI MAC Layer Instance 0

| DRV_SPI [ ¢ DRV_SPI TCP/IP Library

MAC -0 MAC )

@ Instance 0

-

-

-

-

LANBZ65X Instance Number
SPI Driver Instance Used
Number of Client Instances
SPI frequency in Hz

Number of the RX Descriptors
RX Descriptor Buffer Size

SPI Chip Select Pin

***Configure the Chip-5Select pin as GPIO Qutput in Pin Manager™*

Interrupt Pin

***Configure the Interrupt pin as GPIO Input in Pin Manager™

Reset Pin

TX cut through.

Configuration Options

**Optional™ ***Configure the RESET pin as GPIO Qutput in Pin Manager™*

10BASE-T1S Operation Mode
@ PLCA Settings
- Local Node Id

Node Count

Max Burst Count

Burst Timer

o **** Burst Timer value is 12.8 us

.. © Advanced Settings

TCB chunk size

Promiscuous

TC6 chunks per SPI Transaction (XACT)

TX cut through I Tx cut through l

RX cut through

1
15,000,000
2

1,536

-~
-

S¥5_PORT_PIN_PC18  ~

SYS_PORT_PIN_PC21  ~

SYS_PORT_PIN_PC22  ~

FLCA  ~

255

128

@ | Check to Enable )
mb& | ﬁ\ MICROCHIP



Configure the Added Modules

Step 7

* Select Instance 0 of NETCONFIG and Click Expend All to expend options of configuration.

Project Graph DATA LINK LAYER T Expend All
m Plugins:z ~ Views: DATA LINK LAYER
@ Instance 0 AN
4
Network Configurations Index
SPI
rver NETCONFIG Interface
(O Core Service LANB865x NETCONFIG Host Name
MAC La i
Instances|[=| [+ ver Tc::;_‘;:;::m o Mac Address
. y Instances ;
SERCOME Instance 0 s IPv4 Static Address
Instances[=|
Peripheral Library Driver Instance 0 1Pva SubNet Mask
SPI > SPI MAC Layer Instance 0
DRV_SPI CH——<> DRV_SPI TCP/IP Library T—
MAC < $ MAC % IPv4 Primary DNS
Instance 0 ' - & Metwork Configuration Start-up Flags
DHCP Flag
DMS Flag

J

i..  Multicast Enabled on this Interface

.. © Advanced Settings

P4 Secondary DNS
Metwork MAC Driver
Power Mode

VLAN ID

b VLANPCP

Configuration Options

MCHP_LANBGS»
00:04:25:1C:A0:0:
192.168.100.11
255.255.255.0
192.168.100.1

192.168.100.1

Enable DHCP Client

Enable DNS Client

0.0.0.0

l DRV_LAMNSE5X_MACObjec

ful b
0 -]

4]
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Configure the Added Modules

Step 8

* Ensure IPv4 static and MAC are unique within the T1S network and disable DHCP Flag.
DATA LINK LAYER

@ Instance 0

Project Graph
m Plugins:z Views:| DATA LIMNK LAYER.
4 >
SPI
) NETCONFIG
Driver
 Core Service LANGE5x NETCONFIG
MAC L i
[TeEnees IEl E Fyer TCP/IP Library
) ) Instances/=| [#] NETCONFIG O
SERCOMG Instance 0 Instances =]
Peripheral Library Driver Instance 0
SPl > SPI MAC Layer Instance 0
DRV_SPI[H <> DRV_SPI| TCP/IP Library
MAC < MAC
Instance O

- g

Network Configurations Index
Interface

Host Name

Mac Address I

Mac Address |

IPv4 Static Address | |Py4 Static Address |
|Pvd SubMet Mask

IPv4 Default Gateway Address
IPv4 Primary DNS

& Network Configuration Start-up Flags

DHCP Flag DHCP Flag

DMS Flag

b Multicast Enabled on this Interface

2 Advanced Settings
P4 Secondary DNS

MNetwork MAC Driver
Power Mode

~ VLAN ID

b VLANPCP

Mac Address
IPv4 Static Address

Configuration Options

|Lanaesc |
425102009 Ensure the Mac Address is unique)
1921661003 (Ensure the IPv4 Address is unique)

IN:J"e

«

y

||[None|

Enable DNS Client

0.0.0.0

[DRV LANGSX MACObiect

Modify the last number of MAC and
IP to the number same as your EVB

Q0:04: 25: 1C:AQ:09
192,168, 100.9 9

Conver to HEX
Ex. 192 = CO

v
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Configure the Added Modules
Step 9

* Configure the PLIB SERCOMG6 SPI for LAN865x chip as below.

Project Graph DATA LINK LAYER| [ Expend All
4 L :
- © Select SERCOM Operation Mode SPI Master
SPI
Enable Interrupts 7
priver Enabl tion in Stand |
O Core Senvice LANBE5x NETCONFIG nable operation in Standby maode
SERCOM6 Instanceg,E |£| MAC Layer TCR/IP Library SPI Data Qut Pad
mstances=l@ | |SPI Data In Pad Selection ] seibatainpadselection | SERCOM PAD[3] is usec a5 cats input
SERCOMG Instance 0
_ ) ) Instances =] 5P| Data Order MSB is transferred first
Peripheral Library Driver Instance 0
SP| SPI MAC Layer Instance 0 SPI Speed in Hz 1,000,000 —
hi;i X DRV_SPI DJ <> DRV_SPI TCR/IP Library "~ SPI Data Character Size Gbits
MAC & o MAC
F | SPI Clock Phase ] sPi Clock hase
kX! L‘\{"TSGSIBI—E:M 3‘;|2‘a‘2& & 3‘2‘ 5Pl Clock Polarity SCK is low when idle
—— z “Z( ; <0 E 2 i : SP| Receiver Enable .
-J_-E = Ex=TE = - ***CP| Transfer Mode 1 is Selected™*
st Z s >
S =
— mE WAKE_OUT Mode 1
§§§ GND 3 VsS DIOA4
GND T VsS DIOA3
B2/l 33V 5 TEST CCOMP
ZZl5| e = vss DIOA?
" ] DNC DIOA1L
PC2)/LAN nRESET SR S 0 Do
. = .2
c81 oa. ¥ BB
ZxNA=050
DiT; Egé-}igagc
oD B ] e e § 2‘2
PC21/LAN nIRQ(INTS)
MISO PAD[3] OISO RILS A\, 100
PC18/mC5(56.2) R113 100 GNDGND
SCK PAD[1] PUTISCKR(56.1) | BR116 AN 100
AMOSI56.0) | R117 100
MOSI PAD[0] AV

Configuration Options

| DO on PAD[0], SCK on PAD[1] and SS on PAD[2] |

DO on PAD[O], SCK on PAD[1] and 55 on PAD[2] + ‘

SERCOM PAD[3] is used as data input

=

The data is sampled on a trailing SCK edge and changed on a leading SCK edge

| The data is sampled on a trailing SCK edge
J/‘ and changed on a leading SCK edge
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Configure the Added Modules

Step 10

* Configure Instance 0 of SPI Driver, modify Transfer Queue Size to 1 and
DATA LINK LAYER

Project Graph

o e () [ )

4

I
SPI Driver
(O Core Service
Instances|[=| [+

Driver

Instance 0

Driver

Peripheral Library
SPI > SP DE;&__
DRV_SPI [5%

‘ SERCOMG

m Plugins: V Views: DATA LINK LAYER
LANBE65x NETCONFIG
MAC Layer TCP/IP Library
Instances =] [#] NETCONFIG O
Instances (= [+
Instance 0 =
MAC Layer Instance 0
= DRV _SPI TCPfIP Library
MAC & ‘O MAC

Instance 0

Y

@ Instance 0

e

Configuration Options

PLIB Used |sercOMB |

Number of Clients : 1
_Transfer Queue Size | <} T,

Use DMA for Transmit and Receive?

Transfer Queue Size

Use DMA for
Transmit and Receive?

DMA Channel For Transmit

DMA Channel For Receive

Use DMA.

Transfer Queue Size : 1

Use DMA for
nsmit and Receive

@ MICROCHIP



Configure the Added Modules

Step 11

* Return "Project Graph" of MCC Harmony, Select “NETWORK LAYER" from the "View".

Project Graph

&

| Project Graph |

T a1 I a1 I Ll

View

)

|

ARP
Netwaork Layer
ARP O

|

IPv4 ICMPv4
Metwaork Layer Metwaork Layer
() ARP O IPv4
IPva O ICMPv4 O

PO

Views: [NETWORK LAYER |

Y

Root

DATA LIME LAYER

NETWORK LAYER NETWORK LAYER

U

TRAMESFORT LAYER
TCR/IP STACK
APPLICATION LAYER

BASIC CONFIGURATION o

c\ MICROCHIP




Configure the Added Modules

Step 12

e Configure ICMPv4, check |+'|Use ICMPv4 Client and -.-"' Enable ICMP Client Console Commands.

Project Graph (NETWORK LAYERI Expand Al | Expend All ] l Configuration OptionSl
3 B ol ) venlieworcvs V]| T o, "
4

— X - @ Use ICMPv4 Server -]
ARP IPvd ICMPv4 ICMPv4 i Allow Replies to Echo Broadcast Requests
Network Layer Network Layer Network Layer i © Use ICMPv Client Use ICMPv4 Clientl
ARPO | |OARP @ IPva = ICMP Client Task Rate (in msec) -
IPv4 O ICMP!
PO Maxirnum Number of Supported Client Requests
0 = © Enable ICMP Client Console Commands lEnabIe ICMP Client Console Commands]
’ Number of ICMP Echo requests -
" ICMP Request Delay (in msec) 1 000
= ICMP Give Up Time-out (in msec) -
’ Echo Request Data Buffer size - bytes 2,000 -
e Echo request Default Data Size - bytes 100 -
o Echo request timeout (in msec) 500 -

c\ MICROCHIP



Configure the Added Modules

Step 13

e Select "Root" from the "View".

‘ Project Graph ‘ Project Graph ’ ’ View
‘ Plugins: N Rn:n:nt V
( wolfCrypt Library 1 Core ] rCMSIS Pack | |r53r5tem] |rDE'urice Family Pack {DFF‘]] m1 foot

) SYS TIME Harmony Core Service DATA LIMK LAYER

: (c hic (C Library |
{O Core Service (O RTOS ryptographic (Crypto) Library NETWORK LAYER
'S LIB ZLIB L Core Service ) ) LIB CRYPTO ()
LIE WOLFCRYPT D ] > LIE. WOLFCRYPT TRAMNSPORT LAYER
EVSYS ( CONSOLE ) TCP/IP STACK
| Peripheral Library J System Service APPLICATIOM LAYER
(O Core Service
NVMCTRL BASIC CONFIGURATION
Peripheral Library InstancesE i COMMAND
MEMORY ‘:} i Instance 0 i System Service
SERCOM1 ] System Service © Core Service
Peripheral Library ¢> USB_DEVICE_CDC SYS COMMAND O A
UART O-—<> UART SYS_CONSOLE | TCP/IP STACK
SYS5 CONSOLE D SYS CONSOLE
TIME A DEBUG
. System Service System Service
TcCo (O Core Service (O Core Service
Peripheral Library sSYs TIME Q SYS DEBUG (O
TMR O TMR | <> SYS_CONSOLE | w
@ MICROCHIP




Configure the Added Modules

Step 14

* Configure the PLIB SERCOM1 UART for USB CDC Debug output as below.

0

SERCOM1 [

Project Graph
4 >
wolfCrypt Library Core | CMSIS Pack | | System] | Device Family Pack (DFP)J
O SsYs TIME Harmony Core Service ) )
O Core Service (QRTOS Cryptographic (Crypto) Library
< LB _ZLIB Core Service O LIB CRYPTQ O
LIB_WOLFCRYPT [ T LIB_WOLFCRYPT
EVSYS CONSOLE
Peripheral Library ) System Service
NVMCTRL | | © Core Service
Peripheral Library ‘ Instances[—| COMMAND
MEMORY O Instance 0 System Service
SERCOM1 System Service O Core Service
Peripheral Library ¢>USB_DEVICE_CDC SYS COMMAND O
I\ _UART & UART SYS_CONSOLE TCP/IP STACK
SYS_CONSOLE [H SYS_CONSOLE
TIME DEBUG
System Service System Service
Tceo (O Core Service (O Core Service
Eeupbesaliib Ay SYS TIMEQ SYS DEBUG O
TMR TMR SYS_CONSOLE
| 19} }
1= PIC32CX10255G41128T-IZ2X
B 114 nRESET
"Rf;g IE PAZTTFT RS o o
PC28 112 PC2B/RX(S1.1) [ ]
11 PC27/TX(3L0) [N TX PAD[0]

Collapse All

& SERCOM 1
“- & Select SERCOM Operation Mode /5277

.....

Expand All

)

Operating Mode

k- @ Configure Ring Buffer Size-

TX Ring Buffer Size

RX Ring Buffer Size

Receive Enable

Transmit Enable
Frame Format

Baud Rate in Hz
Use fractional baud?
Parity Made
Character Size

Stop Bit Mode

Start-of-Frame Detection Enab

Receive Pinout

Transmit Pinout

Enable Run in Standby

Expend All a

l Configuration Options l

(2 |9 1024 (TX Ring Buffer Size) |

[1.024

BBl 1024 (RX Ring Buffer Size) ]

USART frame

115,200

Mo Parity ~
GBits

One Stop Bit  ~

| ° N Baud Rate is 115200 Hz

No Parity Check
One Stop Bit

SERCOM PAD[1] is used for data recention ~ | | SERCOM PAD[1] is used for data reception |

PAD[0] = T«D; PAD[1] = XCK

w

PAD[0] = TxD; PAD[1] = XCK
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Configure the Added Modules

Step 15

* Configure the Heap size to 44,960 in System to reserve memory for TCP/IP stack.

Project Graph
(e oo
4 >

wolfCrypt Library Core | CMSIS Pack | | Device Family Pack (DFP)]
— "

O sYSs TIME Harmony Core Service .

O Core Service (QRTOS Crypto,

$ LB _ZLIB Core Service O LIB CRYPTO O

LIB_WOLFCRYPT [[H . LIB_WOLFCRYPT
EVSYS CONSOLE
Peripheral Library J System Service
NVMCTRL (O Core Service
Peripheral Library Instances[—| COMMAND
MEMORY O Instance 0 System Service
SERCOM1 System Service O Core Service
Peripheral Library &> USB_DEVICE_CDC SYS COMMAND O
UART & UART SYS_CONSOLE TCP/IP STACK
SYS_CONSOLE EL SYS_CONSOLE
TIME DEBUG
System Service System Service
Tceo (O Core Service (O Core Service
Eeupbesaliib Ay SYS TIMEQ SYS DEBUG O
TMR TMR SYS_CONSOLE

Collapse All w

[ Don’t Expend All |

1C32CX10255G41128 Device Configuration

Project Configuration

enerate C++ Project

| §yX¥C32 Global Options
‘\\

- Initialize Data
i @ Symbols & Macros
‘... @ KEIL Global Options

L. ® MISRA-C:2023

- @ Cortex-M4 Configuration
- @ Ports

- @ Clock

- @ Interrupts (NVIC)

. @ DMA (DMAC)

- @ WOT

. @ Generate Main Source File

- @ (Generate System Source Files

-|& Tool Chain Selections < Tool Chain Selection |
Compiler XC32 v
Add linker file to project

l Configuration Options l

{_Device & Project Configuration |

{ Project Configuration |

{ XC32 Global Options

Linker

General
[4ss0 || 44,960 (Heap Size) |
/’
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Configure the Added Modules

Step 16

* Open the Pin Configuration in Plugin to configure the 1/O pins.

‘ Project Graph

8

‘ Project Graph ’ a
” Views: Root ¥
( ) i &
s S k1 Pin Confi t H H H
wolfCrypt Library Core | CMSIS Pack | | System | | Device Family Pack (DFP) ‘ S {%'“ Pin Configuration
O SYS TIME Harmony Core Service . TCR/IP Configurato :
- C hic (C Library |
O Core Service O RTOS ryptographic (Crypto) Library MPU Configurator
< LIB_ZLIB L Core Service ) | LIB CRYPTO O
LIB_ WOLFCRYPT [ +—<> LIB_WOLFCRYPT NVIC Configuration
EVSYS CONSOLE ) DA Configuration
Peripheral Library J System Service Event Configurator
(O Core Service
NVMCTRL Clock Configurator v
Peripheral Library InstancesE COMMAND
MEMORY ‘:} i Instance 0 System Service
SERCOM1 ] System Service O Core Service
Peripheral Library ¢> USB_DEVICE_CDC SYS COMMAND O A
UART O-—<> UART SYS_CONSOLE TCP/IP STACK
SYS_CONSOLE [K 5YS CONSOLE
TIME DEBUG
P . System Service System Service
TcCo (O Core Service (O Core Service
el A SYS TIME O SYS DEBUG O
TMR. TMR SYS COMNSOLE
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Configure the Added Modules

Step 17

* Double-click the Pin Settings tab to enlarge it and Order the pins by Port.

| Pin Settings |
W x| StartPage = | MCC x| PinDiagram x| PinTable = | PinSettings x 20 Double-click }
é | Order: |[Pins v Tahle View Easy View 0 %
— |Pins

;ﬁn Cush:um ame Functon Mode Divection Latch FulTTp  Poll Down  Dirive Strength
1 9 PHED. Available w Digital High Impedance Liow ] ] MORMAL
2 PAD1L Available w | Digital High Impedance Low [] [] MORMAL -~
3 PCO0 Available w Digital High Impedance Low ] ] MORMAL
4 PCO1 Available wo | Digital High Impedance Low [] [] MORMAL -~
5 NC Digital High Impedance Low NORMAL
& AVDD Diigital High Impedance Lo NORMAL
7 PCO2 Available wo | Digital High Impedance Low [] [] MORMAL -~
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Configure the Added Modules
Step 18

e Configure the SERCOMG6_SPI pins as below. (Custom Name of SPI signal is optional)

N {Custom Name ]=[ Function ] [ Direction ]Z[ Latch ]
I'qu-;nher Fin ID Cuztom Name Function Mode Direction Latch FullTp  Poll Down  Dirve Strength
[ ]
70 | PC16 | PC15 SPI_MOSI SEF-'.CDME_PADD:SE"RCQMQTPAPO-thpEdan::E ot nfa |:| |:| MORMAL  ~
71 | PC17 | pC17 SPI_SCK SERCDME_PADNSL]-,RCQME:P ADI h Impedance - ' ] ] NORMAL
GPIO Out : High
72 | PC18 | pcis [sPI cs || spics GPIO L el | out [_out [T Hign L High ] NORMAL
73 | PC19 | PCi9 SPI_MISO SEF‘.CDME_PADSISERCOMG—P A‘D.3..I_:Jh Impedance - . [] ] MORMAL -
1 e
PC16 SERCOM6_PADO ? o THEm 5 eon
SpI PC17 SERCOM6_PAD1 SRR 1 et e
(SERCOM®6)  pc18 SPI_CS GPIO Out High T 25435558
GND 1]l
PC19 A SERCOM6_PAD3 e
- PC19.-MI§0I(SG.3) B114 5 p a 100 | & A4
A o e Eiad]
‘ Must match the entire word's case without spaces ==

@ MICROCHIP



Configure the Added Modules
Step 19

Configure the LAN865x GPIO pins as below. (Custom Name is important)

_ | Custom Name ==  Function | | Direction | Latch |

;ﬂu-:nher Pin ID Custormn Name Funchon Mode Direction Latch FullTp  Poll Down  Drive Strength
s (pc21 | pcz1 | Tas_nt |LTCOINT Jlgprg L GPIO U I- Digitdl [ in L7 J o Low ] ] | noRMAL
76 pc2z  |Tcs ReseT|TC6_RESET|| gpin | GPIO || Dizital | out | Out | o ' ] NORMAL

u17 = =
33V LAN8651BI-EAMX g‘m‘g‘m‘ﬁ‘g‘g‘m‘
—4 [ =
= <OE%S
LR E
e “ = a
= =
SEE = 24
eriphera ustom Name atc e wake our |2
§ GND Vss DIOAS |53
GND Vss DIOAS |31
=lzls] 33V = TEST CCOMP =
ZZz am 2 vss DIOAY
— owe DIOAL [
G P I O PC2LAN nRESET | Vs T oA ]
B 4 Z.. 2
PC TC6 RESET Pl uT Hi =1 PRI
LSER2Z2
_ g T | sl
GND Tl
|
PC21/LAN nIRQQNTS)
PC19/MIS0(36.3) RI14 100 1 1
PCI8/CS(562) SEIAASU R GNDGND
PCI7/5CK(S6.1) RIIE 7 100
PC16/MOSI(S6.0) RIIT Y/ 100

Must match the entire word's case without spaces
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Configure the Added Modules

Step 20

* Configure the SERCOM1 UART pins. (Custom Name of UART signal is optional)

_ | Custom Name =——| Function | | Direction | Latch |
;ﬂu-:nber Pin I Cuztorn MName Functiomn Mode Direction Latch FullUp  Poll Dowen  Dirive Btiength
111 | pC27 | PCZ7 LART_TX SERCOM1_PADD EﬁRceﬂ'lmPAPﬂgh Impedance -~ nfa [] [] MORMAL
112 | PC28 | PC23 LUART _RX SERCOM1_PAD1 'EERCQM,'ImPAD]l..gh Impedance -~ nfa |:| |:| MORMAL
. === _—
. m
- I PIC32CX10255G41128T-IIZ2X
VDDCORE
UART PC27 SERCOM1_PADO nRESET |4 mRESET
- 113 PA2TIFT RS
(SERCOM1)  pc28 SERCOM1_PAD1 pCoy [ 112 PCORRX(SLL
— e |11 PC27/TX(SL.0)
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Configure the Added Modules

Step 21

* Configure the LED1, LED2 and LED3 on GPIO pin output PA12, PA13 and PA15.

* Configure the user buttons BT1 and BT2 on GPIO pin input PD00 and PDO1.

_ | Custom Name ™ Function | | Direction [~ Latch |
;Iljmber Pin ID Custom Mame Function Mode Direction Latch Pull Up  PullDown Drive Strength
60 lﬁm PA1Z LED1 @ﬁ@ ~|  Digital Out @ vl Low [Low | NORMAL -
61 [ PA13 | PA13 LEDZ @m | pigta | out LOUt ] | o LLow ] NORMAL -
62 PA14 Available w Digital High Impedance -~ Low ] ] NORMAL -~
63 [ pA15 | PAIS LED3 @m | Digta  |ouw [OU ] I Low [ Low | NORMAL
13 Wioﬂ PDI00 BT1 @m |  Digital In l’_"J w|  Low ] ] MORMAL -
16 PDOL gtz |LBT2 | grio (GPIO] .| wpigta |1n  (I0 ] | Low 0 (] | NORMAL
“peripheral | PiniD | Custom Name | Function | Direction | Latch_
LED1 PA12 LED1 GPIO Out Low
LED2 PA13 LED2 GPIO Out Low
LED3 PA15 LED3 GPIO Out Low
BT1 PDOO BT1 GPIO In
BT2 PDO1 BT2 GPIO In
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Configure the Added Modules

Step 22

* Overview of completed Pin Configuration result.

Fin

Number Pin ID Custom Mame Function Mode Direction Latch Pull Up  Pull Down Drive Strength
o FA12 LED1 GPIO o Digital Out Low MORMAL -~
61 PA13 LED2 GPIO e Digital Out Low MORMAL -~
82 PA14 Available w Digital High Impedance Low ] ] NORMAL -
03 FPA15 LED3 GPIO o Digital Out Low MORMAL -~
70 PC1a SPI_MOSI SERCOME PADD - Digital High Impedance nJfa ] ] MORMAL -
71 PC17 SPI_SCK SERCOMG_PAD1 -~ Digital High Impedance nfa ] ] MORMAL -~
72 PC18 SPI_CS GPIC s Digital Out High MORMAL -~
73 PC19 SPI_MISO SERCOM& PADI - Digital High Impedance nJfa ] ] MORMAL -
74 PC20 Available w Digital High Impedance Low ] ] NORMAL
75 PC21 TCE_INT GPIO w Digital In Low ] ] NORMAL -
7a pc22 TCo_RESET GPIO o Cigital Out High MORMAL -~
111 pC27 LART T¥ SERCOM1 _PADD - Digital High Impedance nJfa ] ] MORMAL -
112 PCZ3 LART_RX SERCOM1_PAD1 -~ Digital High Impedance nfa ] ] MORMAL
13 PDOD BT1 GPIO ~ |  Digital In Low ] ] MORMAL -
16 FDO1 BT2 GPIO o Digital In Low ] ] MORMAL -
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Code Generation & Application

Step 23

e Click on BECUEIEIEN button in top of MCC to generate your code after configuration.

Mcc

MCC

=

[
@

|.[:'l Content Manager|m

factor Production Debug Team Took Window Help
o B b %% P — N ——— 1
Frojects x| Fies = Kit Window = I StartPage =
of et Content orager [ (7571
4[5 Important Files Cal
5[5 LibraryFiles
E E Linker Files MCCv5.6.4 | u
() Source Files '5
o[ Libraries =
5B Lomibles o Proje Generate
& OB = cmsis Pack
g © B = Device Family Pack (DFP) o) . .
Lab00_NewProject_MCC - Dash... x| Havigator ERE- ~ Peripherals 2 < Libraries
| i o e
@ [2] < Bl
3 @8 = A "G < Harmony
o - 1]
: = * Packs
— ) -
(1.23.1741) SERCOM n- PlEr'Iph'EF-E|5
o hipkee32
Image: Optimizatio lg++0 1
support information: 5G41_DF| - Periphera! Library i e W =0 v
to enable Load Sy, T ADC S| | 15.5?1}9 Eﬁg' |NFG R
TC e e H
- TCC1
B
e v || reriphersl ibrary 16:537:08.809  INFO:
& Tois 09869 INFO:  .rC\packs\PIC3ZLX 1025564 1128_DFHyNstance\iccn Success.
16:57:00869 INFO: .ro\packs\PIC32CX10255G41128_DFPyinstanceMrng.h Success, 1 5-5?-1}9 Bﬁg- |NFO v
16:57:09.869 INFO:  .\src\packs\PIC32CX10255G41128_DFP\instancehuso.h Success. B '
1657:09869 INFO: .\src\packs\PIC3ZCX10255G41128_DFP\instancetwdth Success. . .
165709869 INFO?  ooke\PICIZCKI025541128 DFPSICIZCN 028841 1281 Succes. 16:57:09.509 INFO
1657:09869 INFO: .PICI2CKI0Z55G41128 DFP\pio\pic32cx10255041128.h Success.
leari008 INFDL IS VAT Rt denete hook 16:5T:00.869 INFO
1657:10550  INFO:
1657:10550 INFO: = Generation complete ftotal time: 3848 milliseconds)

16:57:10550
4

INFO
INFO

Generation complete.

l User Output |

Output x

Curiosity/Starter Kits (PKOB4)

Loading script

Notifications

MPLAB® Code Configurator x

file C:\Program

Files\Microchip\MPLABX\v6.30\packsMl

16:537:10.504
16:57:10.550
16:57:10.550
16:57:10.550

User Output

INFO :
INFO :
INFO :
INFO :

MCC v5.6

suondg uonemnbyuory @

wFCYPAC _UkPunstancehtcod.h Success.
wCypacks\PIC32CX1 0255641125 _DFP\instanca\trng.h Success,
SercipackstPICI2CX10255G41128_DFFnstance\ush.h Success,
Asrcipacks\PICI2CX10255G41128_DFPYinstance'ywdth Success.
wWCESWPICIZCKT102556G41128_DFPypic32cx1025sg41128.h Success,
pic32ox1025:g041128.h Success,

] Executing generate hook
e iR R e S ek R AR A AR i A e e R AR AR

( Generation complete

Generation complete (total time: 3949 milliseconds)
R RE AR Rk R AR R R e R R R R AR AR R

MFO:  Generation complete,

Notifications

Scroll down
to most bottom
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MPLAB® Code Configurator (MCC)
Project Properties & Application

MPLAB X IDE Project Manager
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MPLAB X IDE Interface

* Project window.

Projects x Files | Resource Management [MCC] |
=g Your Project Name

@[5 Header Files
| & [ mportant Files

~ E : -- Linker Files
Sfprogecs) 5@ sarare

S o

aryFiles

mmmmmm

Lab00_NewProject_MCC - Dashboard Havigator
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MPLAB X IDE Interface

* Dashboard window. (The version of modules might be different to yours.)

Lab00_NewProject_MC(.- Dashboard x | Havigator | =
% 8 Your Project Nam
9 .
- 7g Project Type: I k '
| oo iﬁ@ Click!
= - PIC32CX 10255641125
) i 4 Checksum: Blank, no code loaded
= -EA CRC32: Hex file unavailable
@ |-l Packs

i@l PIC32CX-5G41_DFP (1.5.140)
-l CMSIS (6.3.0)
@ Curiosity/Starter Kits (PKOBA) (1.23.1741)
Compiler Toolchain
G %32 (v4.50) [C:\Program Files\Microchiplxc324w4. 50 pin]
i Production Image: Optimization: gec OO
- Device support information: PIC32CX-5G41_DFP {1.5.140)
[ Memory
@ Usage Symbols disabled. Click to enable Load Symbols.
~ [ Data 270,335 (0x42000) bytes
[ Program 1,048,576 (0x100000) bytes
{53 stack Usage Guidance
#§ Debug Tool
@) Curiosity/Starter Kits (PKOB4): CAE158729539
- iF Debug Resources
[ Program BP Used: 0 Free: 6
[ Data BP Used: 0 Free: 2
- Data Capture BP: No Suppart
O Uniimited 87 (SMW): Disabled

Lab00_NewProject_MCC - Dashboard x | Navigator |

G
)

'8 Your Project Name
-3 Project Type: Application - Configuration: default
I_:_I Device
@. PIC32CK10255G41128
-- & Checksum: Blank, no code loaded
~EH CRC32: Hex file unavailable
C-YnPRhgect Name
; PIC32CK-5G41_DFP (1.5.140)
g CMSIS (6.3.0)
i Curiosity/Starter Kits (PKOB4) (1.23.1741)
[—]D{_f Compiler Toolchain
D&" ¥C32 (v4.50) [C:\Program Files\Microchipixc3 24, 50hin]
D&" Production Image: Optimization: goc Q0
D&" Device support information: PIC32CK-5G41_DFP (1.5, 140)
= [ Memary
ﬁ |Usage Symbaols disabled. Click to enable Load Symbals,
- [ Data 270,336 (0x42000) bytes
- [ Program 1,048,578 (0x100000) bytes
- [ Stack Usage Guidance
=--#§ Debug Tool
6 Curiosity/Starter Kits (PKOB4): CAE158729539
[=-dlf Debug Resources
I:l Program BP Used: 0 Free: &
I:l Data BP Used: 0 Free: 2
I:l Data Capture BP: Mo Support
.00 Unlimited BP (5,W): Disabled

@ MICROCHIP



MPLAB X IDE Interface

* Source code and Output window.

=)

StartPage x |'# MPLABX Store x| MCC xIEmam.BI ()

Source | Hstory |1 -5 -|Q %S

L N SRS ]

T
n

&i . = &
e V***************** main.c 3 ok sk ok ok ok ok ok ok sk ok ok sk ok ok ok ok ok ok ook R ok ok Rk ok ok Rk R ok ok R ok ok Rk R ok

Main Source File

Company:
Microchip Technology Inc.

File Name:
main.c

Summary:
This file contains the "main" function for a project.

Description:
This file contains the "main" function for a project. The
"main" function calls the "SYS_Initialize" function to initialize the state

machines of all modules in the system
**************************************************************************%%***l

// 2 7 e 2k 2 o ok 2k 2k 2k A ok o A e ok 2k ok 2k ok ok e o ok 2k e ok 2k 2k ok ok Ak A o ok o ok ok ko Ak A o ok ok ok e ok ke ok b ok ke ok o ke ok o b ke ke ok Rk ok ok kR ok
J s st sk ke sk sfe sk st sk s e s e Sk e Sk e >k e 3k e 3k e Sk ke S ke Sk e Sk e sk e e ofe S ok sk Sfe sk e e e e e e ke e Sk e e e ke e e ke S ke S ke ok e S e sk e e ode ok ok e ok ke ke e ke

pting = Kifs x MPLAB® Code Configurator x
e LRI 51,08 BT (M CANLAETINLKE
0N Tl M l-lwll-ﬁ-!-:
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Project Properties & Application

Step 1

* Click % on Dashboard or Right click on Project Name and select the Properties.

¥4 MPLAB X IDE

o X
File Edit View MNavigate Source Refactor Production Debug Team Tools Window Help Q- Search (Ctri+l)
FEAES DT = BB IEREBRQORE-SQB e &
[ . ] . . EE
Projects Servioes r Resource Management [MCC] ] =] .
ﬁaxmmmnm\es FRFRFFRFFFFRF R FRFFRF KRR TR TR FFRFRFEEE -
a | (65 LibraryFiles P
G-[EE Linker Fies Build
@ Source Fies [
TR = Clean and Build
@ Lbraries

(or )

(& Losdables

(Dastboard)|

)_NewProject_MCC - Dash

@@Egﬁ

g Your Project Name
Project Type: Applicati
- Voo
P PIC320X10255G41)
& Checksum: Blank, ni
BB CRC32: Hex file una
@ Packs
i PIC32CX-5G41_DFP
@l CMSIS (6.3.0)

§ Compiler Tolchain

- Production Image:

[

- ﬁ'

g P_

' WO

Clean
Batch Build...
Set Configuration >

New >

Add >

Show Code Coverage Summary
Librari Versioning >

Loadat History ' 4
Properties
B rr——

@ Curiosity/Starter Kits (PKOB4) (1.23.1741)

? ¥C32 (v4.50) [C:\Program Files\Microchip\xc32\v 4. 50\bin]

Properties

on for a project.

on for a project. The
lize" function to initialize the state

***************************************/

)(\,‘ [ [ [ FkkA Rk k

Sk 3 e o ok ok 3 ke ok 3k e sk ok ok o ok ok 3k e ke ok sk ok ok ok o e sk ok e ok ok ok ok ok ok kR

S ok 3k e o ok ok e ok ok 3k e e o sk e ok ok ok sk ok Sk sk Sk e ok sk Sk e ok ok Sk e sk sk sk e ok ok Sk o ok sk Sk Sk ke sk sk Sk ok ok ok 3k e ok ok ok ok ok ok ke ok ok ok

Output x

T—— Kifs. X, MDLARS, £

- Device supportinfo
(& Memory

) Usage Symbols disal
~ [ Data 270,336 (0x42
{3 Program 1,048,576
[ Stack Usage Guidan)
~#& Debug Tool
) Curiosity/Starter Ki
=) Debug Resources

[ Program BP Used: 0
~E Data B Used: 0 Fri
~[ Data Capture BP: N
O Unimited 8P (S/W):

Dushl:u.mrd

x | Mavigator _|

—

ﬂ 10Base-T1S

; _4

Eﬂm%ﬁ

Project Tvpe: &pplication - Configuration: defanlt

32CH102580341128
4 Checksum: Blank, no code loaded

“-ER CRC32: Hex file mnavadlable
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Project Properties & Application

Step 2

* Under Conf: [default],

Check the Device, Connected Hardware Tool, Packs and Compiler Toolchain versions.

B4 Project Properties

Categories:

o @ General

i~ @ File Indusion/Exdusion
o (Conf: [default])| ¢ - romwmmm
o @ PKoB4
> 2 Loading

@ Libraries
- @ Buiding
= @ XC32 (Global Options)
. ..... =] KCSE‘ES
. ..... @ xc32-goc
----- O xc3IZ-g++
e @ xc324d
----- @ we32-ar
b s Analysis

Manage Configurations...

Manage Metwork Toals. ..

X

Configuration
Family: bevice: | PIC32CX10255G41128 |
||I5J| Families R | ‘ PIC3I2CK 10255641128 LY

Connected Hardware Toal:

Supported Debug Header:

| RTC-APP055-PKoB4 SN: CAEXXXXXXXXX * C] Shaw All |Nu:une

( RTC-APP055-PKoB4 SN: CAExxx000000xx |

Packs:

E} PIC32C¥-5G41_DFP

CMSIS

Compiler Toolchain:

= XCSZ ownload Latest]

BC32 (v5.00) [C 'l,Frcu:lr.:nm F|Iv.-_-.,'|,l'"1|crr:|d'1||:l'l,.1c 2% 5.00Vbin] a

Cancel Apply Unlock

Help

9

c\ MICROCHIP



Project Properties & Application

Step 3

* Click left configure tree Conf:[default] > XC32 (Global Options) > xc32-gcc and

In Preprocessing and messages > uncheck [:I Make warning into errors to disable it.

B4 Project Properties

Categories:

o @ General

- ----- @ File Indusion/Excusion
& (Conf: [defauit]) & (o~ cone dctouny |

o @ PKoB4

> 2 Loading
2 Libraries
> 2 Building

2 (Global Options)} El[o XC32 (Global Options) |

a (xc3

| . ..... =] KCSE‘ES
Xc3z-gec ) Lo xemoe]

Manage Configurations...

Manage Metwork Toals. ..

Options for xc32-goc (v4.60) ( Preprocessing and messages }

Option categories: ’Preprocessing and messages

“d

Reset

X

Preprocessor macras

HAVE_CONFIG_H;WOLFSSL_IGNORE_FILE_WARN ...

indud{_Make warning into errors |

.. farc;.. fsrofconfiafdefault;.. fsrofconfiafdefaultfib | ...

|

Make warnings into errors‘
Wdditional warnings

O] I (Uncheck (disable)}
3 9

Enahle address-attrihute warninn

]

Additional options: |

Option Description  Generated Command Line

» ot hopy

Unlock

Help

@ MICROCHIP



Project Properties & Application
Step 4

* Copy the pre-built APP.c and APP.h to overwrite the files in the \src folder.

C: > RTC-T151001 > Labs > pre-built] [ > [Your Project] > src > ]

(C) RTC-T1S1001 > Labs > pre-built (C:) * Exercises > 10BASE-T1S > src
5 8 TR RN
app.c app-h config packs third_party app.c app-h main.c
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Project Properties & Application

Step 5

* Add the Build Production to Toolbars to make it easy to Clear and Build projects.

| B4 MPLABXIL

File EdiJ

Click View }Jduction Debug Team Tools Window Help
J

L - By - B -

.

Show Only Editor

Full Screen

Alt+Shift+Enter

Code Folds >
, IDE Log [ Enable Build Production ]
i ] T
: Toolbars % 1| Build Production % ~
i Show Editor . v File »
! Show Line M Clipboard
| Show Non—p:i Click Toolbars ~  MPLAE Tools

Show Breadcrumbs «  Status Flags

~  Show Indent Guide Lines +  Undo/Redo

{ ~  Show Diff Sidebar +  Run

Show Versioning Labels Debug

Synchronize Editor with Views Performance

~  HowDol?

Small Toolbar Icons

Rezet Toolbars

Customize

¥

' 4

| ¥4 MPLAB X IDE

File Edit Wiew Mavigate SouL

/
‘factor Production Debug Team Tools Window Help

e B HDE TH =

<) - By - B -

Projects x| Files |

- Your Project Na
}- Header Files
}- Important File|

- LibraryFiles

™

W ed

=]

g

[E
[E
[E
E}- Linker Files
|| =@ sourceFies
| config
E}-ﬁ' Libraries
E}-ﬁ' Loadables

@ MICROCHIP



Project Properties & Application
Step 6

* Click onicon % to Clean and Build Project and then

to Program code to EVB.

B3 MPLAB X IDE - O X
File Edit View MNavigate Source Refactor Production Debug Team Tools Window Help Q- |
- —
T = 2 Ce : i MUV @ PC: 0] - How do 17
Projects Files Services Resource | [MCC] = :Kit Window x| Start Page = \ Project Graph x%@mjn_c x% 4 b ¥ || Configuration Options = = ‘
MCC v5.5.1 i = . 5 = I.

e
Project Resoulcegi = . —_ o E
o et 1R R A R TR ]
b Packs [,
— ﬁm Clean and Build Project | ———————— X |/|ake and Program Device

¥ System TPy T ki + Interrupts (NVIC) 0
Outpul % | Mews | MNotifications [MCC] |
W kit « Curiosity/Starter Kits (PKOB4) = Scripting *  MPLAB® Code Configurator x| Your Project Name  (Clean, Build, ..} =
( BUILD SUCESSFUL 1&: ./ ..\src\confighdefaulth [Full Chip Part Number] 1d
J

= System

Device Resources \Z Content Manager

¥ Libraries

» = Harmony

Your Project Name - Dishboard % | Mavigator =]

BUILD SUCCESSFUL {(total time: 1s)
Loading code from C: [Yow Project Root Folder] ' [Your Project Name] / [Your Project Name] X dist'defzult'prod

Your Project Name
Froject Type: Application - Configuration: defanlt

=B I Device - N . .
: \@gaamhnxmmsﬁchmsmnscmp Program loaded with pack,Cumrent Chip Name DFP,1.5,148,Microchip
ﬂ Checksum: Blank, no code loaded d = 1 d
FR CRCIZ: (:E946CT7E0 Loading complete
| g Packs

@8 Current Selected Chip DEP (version)

& CMEIS (5.4.0)

Output % | News | Notifications [MCC] |

Compiler Toolchain
1 HCAZ (w4.40) [C\Program Filesiicrochiplor 324 401bin]
1 Production Image: Optimization: gec O1 g+ 01
i Device support informetion: Current Chip_DEP (version)
Temory

Diata 270,336 (DA 20000 bortes

0%
[ Data Tsed: 116 (0x74) Free: 270,220 (D IFAC)
Program 1,048,576 (0100000} bies

[?I> Kitr Curtosity/Starter Kits (FKOB4) = Scripting = MPLAB® Code Configurator = | PROB4-[Your Project Name] *
program memory: start address = 8x8, end address = @xfff
configuration memory
User Id Memory

' Programing/Verify complete ! ] ]
T nges on this device, only the areas of memory that have been

PrngrammingﬁUeFiFy complete




Project Properties & Application

Tera Term : The Terminal Console Software

* Tera Term is a popular and free to use terminal console software, you could download it from

https://teratermproject.github.io/index-en.html

* Execute the Tera Term by double Click on the Icon

y m—

* Choice a New Connection “Serial” and select correct COM Port of your EVB,
* |t might show as COMxx: Pickit 4 On Board Vritual COM Port (COMXxx)
* Go to the top menu and enter “Setup” tab and config the “Serial Port” to 115200-n-8-1.

Tera Term: Mew connection

O TCRAP

Serial :l Serial

myhost.example.com
Add host list
Telnet
S5H
Other

22

55H2

AUTO

on your PC’s desktop.

Port:| :COMA4: PICkit 4 On Board Virtual CON ~

M| COM4 - Tera Term VT

File Edit | Setup | S€tUp |window Help

Terminal...
Window...

Font...

Keyboard. ['corial Port

Serial port...
Proxy... %

55H..

tOMxx: Pickit 4 On Board Virtual COM Port (COMXX)

Lancel Help

qid—

Tera Term: Additional settings *
General Contraol Serial Port | Encoding
Font Terminal Serial port Window

Port: COM4: PICkit 4

Speed 115200 115200
Data bt L 8bit |
Parity: none
Stop bits: 1 bit __1 bit
Elow control: none

w ][ o
o\
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Project Properties & Application
TCP/IP Command Console

* Open Tera Term, your will get the UART debug message output as below.
Type to display the command prompt character ">" to allow you to type.

VT COMT - Tera Term VT = O >
File Edit Setup Caontrol Window Help |
10BASE-T1S Ethernet Configuration :

- Node Name : T1S-0009

- Node ID : 9

- IP Address : 192.168.100.9

- MAC Address : ©0:04:25:1C:A0:09
TCP/IP Stack: Initialization Ended - success

APP: TCP/IP stack ready, list available interfaces: |
- Interface LAN865X@ on host MCHP_LAN865X - NBNS disabled
APP: Wait for TCP/IP net ready ...

LAN865x © Status@.Reset Complete
LAN865x_©
APP: TCP/IP Net ready
- IP Address: 192.168.100.9
APP: Start UDP service
UDP Init: UDP Client opened to 192.168.100.255:58954
UDP Init: UDP Server listening on port 58954

@ MICROCHIP



Project Properties & Application

TCP/IP Command Console - netinfo

 Typinin:*“ o will output current network configuration of your EVB.
VT COMT - Tera Term VT %\ — ] X

File Edit Setup Control Window Help
UDP Init: UDP Server listening on port 58954
. enter
>netinfo
Interface <eth@/LAN865X0>(0)
Host Name: MCHP_LAN865X - NBNS disabled
IPv4 Address: 192.168.100.9
Mask: 255.255.255.0
Gateway: 192.168.100.1
DNS1: 192.168.100.1

: 00:04:25:1c:a0:09
default IP address is ON
dhcp is disabled
Link is UP
Status: Ready
>
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Project Properties & Application

TCP/IP Command Console - ping

* Typing “cls” JGlM to clean console screen.
* “ping 192.168.100.99” will attempt to ping the instructor's host.

( TiSHostIP )

M| COMS - Tera Term VT = O > l
File Edit Setup Control Window Help

>ping 192.168.100.99

>Ping: reply[l] from 192.168.100.99: time = 2ms
Ping: reply[2] from 192.168.100.99: time = 2ms
Ping: reply[3] from 192.168.100.99: time 2ms

Ping: reply[4] from 192.168.100.99: time = 2ms
Ping: done. Sent 4 requests, received 4 replies.
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Project Properties & Application
TCP/IP Command Console - send

* Typing “send Message” to broadcast a message to everyone.
* If your message contains spaces, please use "Message from Microchip".

| M0 COM?T - Tera Term VT 192.168.100.9 - O X

|Ele Edit Setup Control Window Help

>send "Message from 192.168.100.9"

| - UDP Client TX Done!
-> Message from 192.168.100.9

#Y> - UDP Server RX Data Signal!
"TlS—@@@Q ( 1) <- T1S-0002, Feedback from 1592.168.100.2

| M COMS6 - Tera Term VT 19-2.1-6871(-)0.-2_- - -I-ZI | ><-
File Edit Setup Control Window Help

> - UDP Server RX Data Signal!

1S5-0002 ( 5) <- T1S-0009, Message from 192.168.100.9
send "Feedback from 192.168.1606.2"

- UDP Client TX Done!
T1S-0002 ( 2) -> Feedback from 192.168.100.2

b
I
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Project Properties & Application

Change the MCC configuration by directly modifying the program code.

Project Graph

* Modify the Node ID and Node Count in line 144 and 145 of conflguratlon h

DATA LINK LAYER

Proje... x[ Files

ISEWIGE]

[=] StartPage = I Kit Window = I_‘ Y app.c x I_. 2| configuration.h x]

=[5 10Base-T1S
E}ﬁ Header Files
..... app.h
|:_:| config
E}% default
..... config.h
-----
E:|"' crypto
----- definitions.h

----- device.h

----- device_cache.h

Source | History '.l E~-E - ||a Conflguratlonh & 2

bloei|o O & = 2

14]
142
143
Configuration.h
[
145
146

#define
#define
#define
#define
#define
#define

DRV_LAN865X_CHUNK_SIZE_IDX®

DRV_LAN865X_CHUNK_XACT IDX®

DRV_LAN865X_PLCA_ENABLE_IDX®

DRV_LAN865X_PLCA_NODE_ID IDX®

DRV_LAN865X_PLCA_NODE_COUNT_IDX®

DRV_LAN865X_PLCA BURST COUNT_IDX@
=

64
31
true

255
%)

o **Optional™ ***Configure the RESET pin as
@ 10BASE-T15 Operation Mode

b... @ PLCA Settings

GPIO Qutput in Pin Manager™™=
FLCA  ~

> loalNodeld | Local Node Id |

| Node Count |

’ Node Count
" Max Burst Count
* Burst Timer

b **** Burst Timer value is 12.8 us ***
2 Advanced Settings
’ TCo chunk size

TC6 chunks per SPI Transaction (XACT)

Promiscuous
TX cut through
b RX cut through

@e the Node Id is unique

Change Node Count to 255

255

0

128

@ MICROCHIP



Project Properties & Application
Change the MCC configuration by directly modifying the program code.

* Modify the MIAC Address and IP Address in line 258 and 260 of configuration.h

Project Graph DATA LINK LAYER Configuration Options
nstance
4 >
"~ Metwork Configurations Index 0 B
sPl
o NETCONFIG J— ]
© Core Senvice LANgESx NETCONFIG ~ Host Name
MAC La i - -
Instances|=) [+ v TC:"'E"TE'::)’:":IG o - MacAddess | Mac Address ] _j nos2s1ca009||Ensure the Mac Address is unique)
: Inst _ - —
SERCOMS Instance 0 —E | instances =] ~ IPva Static Address [ |Py4 Static Address ] 3y [1s2108109] [Ensurk the IPv4 Address is unique)
Peripheral Library Driver Instance 0 Py SubNet Mask ’/j
SPI > SPI MAC Layer Instance 0 -
DRV_SPI[H & DRV_SPI TCP/IP Library IPv4 Default Gateway Address
MAC < & MAC % ~ IPv4 Primary DNS
Instance 0 = 9 Metwork Configuration Start-up Flags

Proje... x[ Files Tgem ] [=] Start Page x] Kit Windaow x]@app.c x@mnﬁguraﬁon.h x]
B G v i sowce 1oy BEB-H-[ATFEBE(PE |10 H|&E
E_; o 257| | #define TCPIP_NETWORK_DEFAULT HOST NAME_ID} 7 "MCHP_LAN865xX"
S cetmt 258| | #define TCPIP_NETWORK_DEFAULT MAC_ADDR_IDXQ |"00:04:25:1C:A0:09"

----- @ config.h i
----- g n:n:nnﬁuraﬁn:nn.h Confi;uf;;ion.h . 2
o8 awe 2607 | #define TCPIP NETWORK DEFAULT IP_ADDRESS IL®®|"192.168.100.9"
Iﬁﬁﬁ% e 261 #define TCPIP_NETWORK_DEFAULT IP_MASK IDX@  "255.255.255.0"
----- B device_cache.h 262 | #define TCPIP NETWORK DEFAULT GATEWAY IDX@  "192.168.100.1"




EVB-LAN8670-USB Setup

10BASE-T1S Ethernet Host
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EVB-LAN8670-USB Setup - 10BASE-T1S Ethernet Host

 The EVB-LAN8670-USB interconnects an USB interface
with a 10BASE-T1S Ethernet network interface.
The adapter serves as a network card that connects
applications via USB 2.0 to the 10BASE-T1S network interface.
Document and drivers could download from
https://www.microchip.com/en-us/development-tool/ev08I38a

* Go Control Panel\All Control Panel Items\Network Connections or RUN ncpa.cpl

Control Panel\All Control Panel Items\Network Connections

_ © el a\FEEH S EEVRES P

RUN

= . ] s o e el = #iT X
1T @, mEle , FEZILES > #nss v © ==sEpss o |

Change settings of this connection g BARS ERK XHSAEABRSNEE : Windows
EaEE - ERASEARSE  sEsEss  SreszEss pEsEssarz | 2EsEssass SE8EE |

e =R =P T M= e :IE.EE B = A =TRTRD =] AL = hiri=] ALT UM ES EEEIEIERRLQYEREAD Or E:a:ﬂ@ ncpa_cp| ncpa.cpl V|
| |[m=y Ethemet = WiFi 5 e '
l:"_ Unidentified network %’! Intel(R) Wi-Fi 6E 42211 160MHz y BE HE®- '

@~ 10BASE-T1S USB Adapter il -

Network Card of EVB-LAN8670-USB

* The Network Card Name could be customized to “10BASE-T1S USB Adapter” to easy find the device
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EVB-LAN8670-USB Setup - 10BASE-T1S Ethernet Host

. Setup Fixed IPv4 address of Network Card of the EVB-LAN8670-USB.

| Tu' Ethemetl*]ﬁ X . Intemet Protocol Version 4 (TCP/IPvd) BiE
|
HPEThEE HH . —a
I i
|| =& | ESEuERTEEENE  TULRSSHEEN P RE - B S4F
| @ 10BASE-T1S USB Adapter | - FAEERsRSERIEMPEE-
I 1
HED... o
| EEBEEERMFIER O = O BAE P U@
= i / d
O EE T 5183 IP I3H(S): 192.168.100.xxx
I?Clientfur Microsoft Metworks / . |
TJFile and Printer Sharing for Microsoft Networks | P D: 192168 100 . 99 '
>:]?Npcap Packet Diriver (MPCAFR) | ZEESEE(): 355 255 255 . O
oA Ao Do ot € obhadidar [
Internet flrgjggqllvylers:on 4 (TCP/IPv4) ‘ _ EREED):
A
'R Internet Protocol Version 4 (TCP/IPvA) .
O & Mln:ru:uﬁn:lft Metwork Adapter Multiple: tDCD| EEES DNS FEEZEUHEE
' —— O =R T3l DNS RS E):
EEN).. grEsy || AR | I DNS FRZ ) ]
s J | =it DNS EEREA): ]
Transmission Control Protocol/Internet Protocol. The default I [
wide area network protocol that provides communication
across diverse interconnected networks. (EEEEEaEL) BIEN).
o

B s
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EVB-LAN8670-USB Setup - 10BASE-T1S Ethernet Host

#EIEEE £H

BEEEE
F 10BASE-T1S USE Adapter

EEESEATHERO) . ______ﬂ%g

£3 Client for Microsoft Metwarks

HFile and Printer Sharing for Microsoft Networks
T3 Npcap Packet Driver (NPCAP)

T3 008 Packet Scheduler

THBridge Driver

'R Internet Protocol Version 4 (TCP/IPwd)
[ 4 Microsoft Network Adapter Multiplexor Protocol

a = o - —_—

FE(N)... EEZEL) AZER)
b=
Transmission Control Protocal/Internet Protocol. The default

wide area network protocaol that provides communication
across diverse interconnected networks,

BT BiA

10BASE-T1S USB Adapter it

—5 EE Emes sdEs =4

L=t ReEEEE T BEFL -
ERxEEFERHE—TEEEGER

AE . FEETEEEENE -

=P =

: _1_()-B_,Z\.<S_E-_T15.Lbcal I\_Iolde )d L

/ 10BASE-T1S Local Node Id

10BASE-T15 Max Burst Count
10BASE-T1S Mode
10BASE-T15 Mode Count
T0BASE-T1S TO Timer

Flow Control

Metwork Address

Mo WVLAM Stripping on BX
Pricrity 8 WLAM

Selective Suspend

Selective Suspend ldle Timeout

T0BASE-T1% Burst Timer 0

10BASE-T1S USE Adapter 1%

/

e Configure the 10BASE-T1S Node ID (Host should be 0) and maximum Node count 255.

po—

U Ethernet B

—&  EE  Emes sdEs =6

MRS HESEEE B FL -

EREEER—THBEEEEN
AE . FEETEERTHE -
FAEP):

Ilél-
\

T0BASE-T1S Burst Timer
10BASE-T15S Link Status Selection

0 (HOSt should be 0) 10BASE-T15S Link Status Wait Tirme

10BASE-T1S Local Mode Id
10BASE-T1S Node Count

| TUDHESC -1 o IViage
10BASE-T1S Node Count___|
TOBASE-TIS TO Timer

Flow Caontral

Metwork Address

Mo VLAM Stripping on BX

Pricrity & VLAM

Selective Suspend

Selective Suspend Idle Timeout

255 (=

255 (Maximum Count)

B

i

ry

ik~
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Microchip Trademarks

Clockweeks®

CoteGuand™

ErypioAuthentication™

o ——

ypicCampanion”

CryptoCantralor’

crprons®

asprc®

asPIC.

dsPcoEm™

ASPICDEM ner™

Fypertight Load™

- Circue Serlal Frogs
ez ™
6100*

Nicred™

nrive™
el Parallel
el *

fer CAip Connecti
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e
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ic veragend Matching™ (DAM™}
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