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[] Clock Diagram =B %

| SLCK, Processor Clock (HCLK)

|
|
‘ 32,000 Hz | 300,000,000 Hz
. MAINCK |
112,000,000 Hz | | SysTick External lock
|_UPLLCKDIV, i 150,000,000 Hz
4‘; ,000,
SowRC PLLACK DV.1 | Master Clock (MCX)
000,000 H
XTALSEL 00000, ‘ : 150,000,000 Hz
|

- — - - — — — — — — — 2

Slow Clock (SLCK)

32,7682 Hz 32,000 iz

XIN32 [

XOUT32[4

To Peripherals:

Main Clock (MAINCK) GPI0: PCKD
12,000,000 Hz pin
7777777777777777 1250
‘ ‘ 1251
sLck | I
[] Bypass s om0 1] | . | Peripheral Clock__
Start-Up Time: 255 * 8 SCLK cycles = 63.75 ms | MAINCK er |
\Meinfc e 112,000,000 Hz F1ON |
———————————————————— Generic Clock (GCLK)
| . I PLLA Clock | } UPLLCKDIV ‘ ( )
|
PLLA Clock (PLLACK) . | PLLACK Fon ‘
12,000,000 Hz 300,000,000 Hz ! | 300,000,000 Ha = I
' ‘ mck |
| ; 150,000,000 Hz |
|
Auto Calculate e U —— [ L
| ____________________ e e i 7
rUSB Clock Controller

UPLL dlock (UPLLCK) UPLLCKDIV | |
| PLLACK | |
| 300,000,000 Hz | USBFS Clock
DIV_1 1 UPLLCKDIV, | |
- T
|
|
I

| UeBs ON
I UPLLCKDIV ~ ]
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(Pin Table) &R . P IR E (HDEAMNEIIEE, WESIB W, BB
ERECRRAE) R 1/ 0 5.

UTf‘ﬁééﬂ/\ 55 5| AV AR B A A 1 1 5| BAAR S IR -
KKt WS IERTERBRCE AR, JF BT o OB AR % 5] i B B AT
FEIIRE. AR S LK OBUE KRR EOEE RS UIREVUE I 51 1.
o Wifh: BESIMIRIH, W LRAFECZAEEL
o Il GIFBUE): CONBHP SRS B, BHXT 51 L R A 42 PR 2 A

3



S

MICROCHIP

He bR s 5| B 2 R EH PN E B LA TR
1. 5K (Pin Diagram)

Fe R A o BT AR T SRR R . WA :

. Unavalable
B avalabi
Assigred
! =
g £ £ 4 N .
huc} — ™ h“-—l —
282328980e800200a0220 802022580 200 00
INONONONNNNANNANANANAAAAANANANARAN
o 32YFE 7  FEEEEEEE
RO =1
P03l =5 2
VDOOUT = 3
FEO =] 4
YOOI B 5
FEl = 6
FE2 &2 7
WREFM =] &
YREFP =1 9
FE3Z = 1D
PO = 11 w3 PDLL
PC27 = 12 a3 P4
PC26 13 "% B YDoID
PC31 = 14 % [ GND
PC30 =) IS - B3 Pl
pC29 = 16 &3 B3 A2
pCiz = 17 2 =3 PDIZ
e l— B ATSAMETOQZ1B 0B pelg e
Bl = 20 & [ ICE_TCKfSWDOLE
B0 =1 21 28 3 Phl
PAZD = 22 &7 (3 PBLZ
PA1S =] 23 8 0 P9
PRl = 24 8B B3 15T
PAIT = 25 24 33 PD14
FEBz = 26 &3 B3 NRST
PE4 ) 27 82 39 PE
FES = 28 &1 (B33 VDOIORE
YOOCORE =) 29 0] =B VODID
WDDIO = 30 T8 3 ICE_TMSSwWDI0
FB3 = 31 78 = PDl&
USARTL _RDl ) 32 77 3 TWIHSO_TWKD
VODOORE =) 33 76 B PO
P0G = 34 7S =3 Pas
PAT = 35 3 PDLY
P = 36 73 3 LEDL
BRI eI R R R R BB 0T B R ERAN
D[N AA AN Ry ARy AR R AR AR AR R N AR A A A A
SRR PRI S HERED I B I R R
o D.E [~y - ﬂ.éﬂ. E [~ [+ o g
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2. 5|JHF (Pin Table)

SR ER AL T 5] B B A AL -

ProjectGraph | P Disgram al Fin Table nlms.mmgs
Packsge: [LOFP144 = |

EIE| 3] )

EBI_WC...
1

EBZ_D¥)
EBE_G4. ..
EBEI_4A3
FC31
FC3
EEI_AL...
PCiz

& |EBI D2

| NODIN

& |EBI D9
~ |EBI_D1.
@ |WREFN

w |VREFP

B |EBID1...

P13
PEL
FOO
E

el - i)

...
=
=
i
=
i
b
e
"
g5
&
il
e
e
.
tal

Module Funchon

EBI_DIE

EBI_NAMDOE
EBI_MANDYWE
EBI_MNCS0

EAL_NCS1/50CS Assigned

ENL_pcS2 |

EHI_NCS3

EBI_MRD

EEI_NWAIT T

EII_NWROMNE

ST _MWR L/NBS 1/ D01
EB[_RAS

== (ot et

E8L_SOCK

EHI_SDCKE

3. BII#E (Pin Settings)
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Order: Pors | w| | Tabeiew
:':‘m Fin I Custom Mame Fancton Brecton Latch  CpenCran P10 Intempt Pull U Pul Bown :g"'m“““

102 Pan walabie [ wm | am [} Dabied - [} [} Disatled e
@ PA1 Avaisbie - In nfa [&] Dissided - [&] [&] Dissiied -
s | PAZ Avaiatie - In afa 1] Dizaied - 1 1 Disatied -
at PA3 TWIHED_TWDD TWEELTWDD nfa nfa ] Disabled - [ ] Disahed -
7 Fat TWIHED_TWiCKD TWEHS0_TWCKD = nfa nfa [ Disabled - Fl ] Disabled -
7 PAS L1 LED_t. »[  out Hich =] Disatied = B &] Disstied -] ®
114 PG Aaiabie - In nfa 1] Dissied - ] ] [ -
35 PAT Awalatie - M) n I Disaied - 1 ] Disatied -
* PAR Avallabic - ol nka I Daadied Z ] A Dansied x
5 Pag Avaiabz - In nfa [&] Disaled - [&] [&] Disatied -
[ I P&l Asadabie - In 1fa D Dasabled - D D Desabled -
54 PALL SWITCH SWITCH AL = n Law [ Dissled - [E] [ Disaied -
] FAlZ Avalatic - n nfa 4] Deasied, X ] ] Dasied, =
a2 paL3 Avaiobiz - In nfa [&] Dizabled - [} [} Disatied -
s | A Avalatie [ @ als | [ | Dosbed D [ | Desed -
® | s Auaiatie «[_In da | [ | Dised EE [ | misstled =
a5 a5 avalabie - In nfa 5] Dsaicle ~ ] ] Disaciod, -
25 FAIT Available - In nfa =} Disabled - Bl ] Disabled =
2 PALE Avaiabie - In nfa @] Dissided - ] [&] Dissiied -
B | s Avadable = m ifa [ | Cosied - O [ | Dusied -
22 FAZD avaaitie - In nfa 1] Dsaiched = [ ] Disaiched -
12 FAZ1 USART1_ANDL USAATL RXD1 = nfa nfa =] Disabled - Fl =] Disabled -
37 Fa22 Al - In nfa [&] Diabled . (] ] Dissied -
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R, B, POOMINARE RN W E:

(] DMASetings - M %

Active Channels List 7] Use Linked List Mode

Channel Number Trigger
I'Sof'tware Trigger

XDMAC Channel 0 Settings

Destination Address Mode: :Increment Address After Every Transfer
Source Addressing Mode: :Increment Address After Every Transfer
|E| Source Interface Identifier: :DMA Interface Bus 1 v:

Destination Interface Identifier: :DMA Interface Bus 1 v:
~| Dpata width: 8-5its -

Chunk Size: :1Transfer Per Request -

Memory Burst Size: :1Transfer Per Burst -

Add Channel ] [ Remove Selected Channel
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M MPLAB X IDE F{3ZEAA%d1i%+% Tools > Embedded > MPLAB®Harmony3
Configurator, J&2%/) MPLAB Harmony 3 Fitl & %%
Tools| Window Help

Embedded » T MPLAB® Harmony 3 Frammework Downloader
Licenses E" MPLAB® Harmony 2 Configurator
Temnplates

DTDs and XML Schemas

Plugins

Plugins Download

Options
SR J5 F4 5.7% MPLAB Harmony Launcher & .

2. WA W, fd “HEHHLE K (Reconfigure Paths)” #24H B ¥l & MPLAB X
Harmony il H FAIHESEER AR . B, #22 BN B, S8 J5 576 J3 3l (Launch) 7
T MPLAR Harmony Launcher [

Active Project Information:
Mame: MyProject

Select an option to use for the launch paths fior the MPLAB Harmony Framework tool sulte:

@ MPLAB Harmony Project Path - The framework path that is stored with this MPLAB Harmony project. . annﬁw:Puﬁs J
Harmony Path: : \Projects Harmony 2

MPLABX Path - The framewark path that is stored with MPLABX {configured through Tools->Optians - >Harmany)

Harmany Path: D \Projects \Harmony 31

Default Launch Action:  Promgt For Path Selection (This Dialog) =
(Configurable thraugh Took->0ptons-=MPLAB Harmony)

tanch | | Ganed ]

NEBER “BCEREERE” w1, HhEBoRPrikfEcE 1 Harmony .
3. H“EEL (Launch) "LAFTIF MHC 61
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-»,;,:E Configuration Database Setup E

Select and configure the packages that will be induded in the current project:

i )

Load Mame Version Dependencies
[ |audie v3.1.0 core(3.0)
Fi bsp v3.1.0 core(3.0)
] |pt v3.1.0 core(3.0)
[¥] |core v3.1L1 csp(3.0)
] |aypte v3.1.0 core(3.0)
[V fesp v3.1.0
] |afx v3.1.0 core(3.0)
] |ret v3.1.0 core(3.0)
[ |usb v3.1.0 core(3.0)
Configure Device Family and CMSIS Pack Paths:
DFP: |.‘qdev _packs\Microchip\SAME70_DFP\2.4, 148\same 70b\atd ATSAME70Q2 18, atdf | m

CMSIS: |.\devjad<s\arm\CMSIS\5.4.0 | m

[ ] =]

RGBS N MHC i E F 5 1.

Fii B MHC Ve hisgat Sonice Alacies Produison Debug Teas Took Windem Help K= Seart L
FEES DO mma o T B PR L QE AP B food W e

Progoets. [Fies | Cosses | Servens | detie Components = Prowc Geph 1= B Conrpuramen Dposns | hei. =)
b4 X = =5 = &

| CMSIS Pack * |5 Syswm
F Dewios & Progect Conbguiation
B Corten-M7 Condguraton

& Clogk (PSIC )

& Ports (P13]

& Irtmrrugts (RN

Device Family Pack (DFF)

= D (oM
# RSWOT
= T

dwrme_wam_sMu . SYSTasks. Mesgumr seadasie Camoe
+
° Board Support Packages (BSPs)
Default Board (BSP)
SAM ETO ¥plained BSP

SAM ET0 Xpiained Ultra BSP | Tl Perconeral [naicy Tdsees] i3 R upeerred in M -
L+ 2t al [WvIC S ]
Harmony o3 . filsnonE] 15 AET suBseTed 1n MOD
c cum dssane] 15 AT SLBTED 1 MCT
ore € 308 idssone] 15 NOT cupRorted in Mo
(3 ] 1% SOT Cu@parTEl TR WE
“ Drivers Lnading Fysten Gervices far A G OGEiE
“ System Services arvory Dutaasm{TnTo]: Lasd REaTa: BT
) ‘. wmarmoy Garasanes A Loed fas EFO Xplaimed
Peripherals swarmory Bacabases (Enfol: 056 Lowd A E70 Releined W1Ere
2 i i asd wcdalec ar iy oyt
Third Party Libraries Shiatn Compinint BT Lyt T aervice
5 -t tommenenil: MisRe Orlver
RTOS i tnnpenmtET SETIE Orluver
wata il S O S v
FreeRTOS traale tomStranti TIMD Syatam Farwita
-] Tﬂd! i : cradte component: OONSDLL System Service ®
creats compenent: F3 Syates Sered
= ereate congenenti I O iver
STDIC e
gt eary Databases [TRFRlL Greale demsenentl 123 B iver =

(=) MHC [ S RIA 4 R PAE
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Typical Component:

GFX Core
Hardware Abstraction Layer
. ~ Graphics Display
CI lent . » Display Driver
Graphics Processor
GFX HAL <

Consumers
(Clients)

Satisfiers
(Services)

Service

PL_E B N P ) GFX Core 444 A -
o T EMRS, ULHTEIEERIRS (Graphics Display), E/RIRENFEF
(Display Driver) FIEJEALPEES (Graphics Processor)
o AL GFX HAL (EMEHISRZE) MRS

T UM EROER, &0 AR A& 15 &R

Input System Service
System Service Direct Connections Implied Connections

s e i @Required @O Required
Aria

Graphics Library > Optional @ Connected

< Input System Service
S ’Connected

T EER M LA B, IEER DR R, DR U tER. B,
PATRI LG PR AR R R Bon a7, &0 GFX Core A1 Ci%iztT, (HH:
b2 AT A

LR & % N “ Aria Quickstart ” 1 B JE 8 o8 T H B 19 B IR, fr
F./gfx/apps/aria_quickstart/firmware/aria_gs_e70_xu_tm4301b.X:
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[ Device Family Pack (DFP) |
TIME

SAM E70 Xplained Ultra BSP System Service
Aria Graphics w/ PDA TM4301B Display e
Aria Graphics w/ PDA TM4301B Displa
LCC

Input System Service
LCC Display Driver System Service
SMC O sys_dma Input System Service ©
Peripheral Library O sys_int
SMC_CS0 SMC_CS Aria

SMC_CS1 ~ : Graphics Library

SMC_cCS2
SMC_CS3 <

MaxTouch Controller
Touch Controller

GFX Core (HEfFHMNGZ) A =M%
o KEJE/R: PDATMA4301B 7~ F| GFX Core
o SORIRENFEF: GFX Core M LCC SR IRENFE FF
e GFXHAL: GFX #%.02%] Aria IR

IR B ER AT E RS, R B b A B, SRR IESR TR

System £

GFX Core

Hardvware Abstraction Layer
Graphics Display
Display Driver
Graphics Processor

GFX HAL

gfx_hal (GFX HAL)
Satisfied Direct Capability

Disconnect

11
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WRBENINER, EEERm CGER) bRdEn A, REEFES — s
Systemn Service

Input System Service ©
Aria
Graphies Library
& Input System Service

GFX Caore

Hardware Abstraction Layer
Graphics Display
Display Driver
Graphics Processor

- AR Fa AN

afx_hal (GFX HAL)
Available Direct Capability

Consumers Aria (aria_gfx_library)

FELCH AR PSR B[R — 5 S 2 AN ER . IX ST S T AR IR
MEMORY FILE SYSTEM Multiple Connections

Dehvar System Service . Required
< Core Service O Core Service

DRV_MEDIA [ ] Optional
ok

Instances -(=—(#

Instance 0 SYS_FS [] Connected
MEMORY
DRV_MEDIA _fs_DRV_MEDIA_dependency (DRV_MEDIA)
Multi-Connect Dependency

*Right Mouse Click

fJa, WREEEMER MER BUE LA, ez, RRMH “IiH

Delete Selected Components

(=) MHC #Ef

MHC A S el SIIIAEICE . MHC 4 (0 T F TR AR A B 0t H I i v
R MTAT P ASA o
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2 MPLAB Harmony Configurator - lec_rgb565_maxt

File Generate Litilities  Window
. = Clock Configuration

S— Display Manager
LI o DMA Configuration

+ Graphics Composer

= Boa rd MPU Configuration | (BSPs

Graph MVIC Configuration

Harmc Pin Configuration

(1) A=pARrg

G MHC 58 AV L & S, At AT LEORAT T B A2 AR :
-2 MPLAB Harmony Configurator - lec_rgbh565_mxt

File Generate Tools Utilities Window

] o o :c-i_-..':! =

(] Available Cc:mpnnerl Generate Ccde|

A AL L R, 2 P AU SR & I S B 1
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1. Configure Generation Settings

[=] Generate Settings
Merge Strategy

2. View Warnings

(Mouse over a property for detailed help)

Type

Description

3. Click Generate

Generate

14
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Projects # | Files
Elﬁ aria_quickstart_e70_xult_wqvga
E} Header Files

- app.h
arm
EI config
E} lcc_rgb565_mxt

o b

e configuration.h

driver
peripheral
system
- user.h

-5 osal

3... packs

G-{§ Important Files

G- [fF Linker Files

E—}Eﬁ Source Files

..... app.c

|:_:| config

E} lcc_rgh565_mxt

bsp
driver
----- exceptions.c
- ofx
----- initialization.c
- ----- interrupts.c
----- libc_syscalls.c
peripheral
----- startup.c
stdio
system
- tasks.c

----- main. c

G-[§ Libraries

E}--ﬁ‘ Loadables

Tl

ixi

m

. B4

MHC [ B AL BC B AN AR A D RER KR 4L T Harmony 3 (ST, 1k 5

BET AR IR, IR T b i B R E 2 R R

Harmony 3 MHC [ WIKI SCEY .
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