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f# | MHC %:in USB MSD Zh#k

fii ] MHC ¥ USB MSD Zh&E# N2 A MPLAB Harmony 3 H . DL 2451l i E AT 337 A5 BT AN 5K

#4#: (Embedded Connectivity with Floating Point Unit, EF) ] PIC32MZ AT B A3 SD K%

AR M 11 (Multimedia Expansion Board I, MEB 1D 1E N/ . HosflFd A 7 MPLAB X IDE v3.61
F1 MPLAB Harmony v2.04.

SD RIshFE i H SPI lahfE kS SD RitfTiE fE. K 2-1 B T &R IRshfe 7 2 (A28 H .
F: MHC Fi R HAA B, Bt NVM (ISR AT SPIINAF . P el LU & B S i IR B0
F, FEiELE Sz MSD That WX ah A2 48 % 1 B SR sh A2 P42 L Hdd N USB MSD Zhae SRS AR T
[ LA MPLAB Harmony M FHA2/5#5i USB MSD Ty fie 3= 246015 DL D3R
. f#H MHC & MSD Zhigfc & USB Pris k.
2. i MHC & A .
2.1. fid & SD RIRANFEF o
2.2. & SPI IXSNFEFF o
2.3. i & SPI XL BT A A 170 51 Bl
3. ERAREE.
4.  UNHORLHFE A
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B 2-1. FFIRSHAEFZ 3 E

SPI Driver

SD Card Driver

4 *
MSD Function
Driver

USB Device

USB Device Library /& Media Driver j

Layer
USB Controller USB DMA
\ Drlver ISR j
uUsB

%13 [ MHC Jy MSD ThRsEC & USB Btk (WKl 2-2 fIjE 2-3) .

1. @ik Tools (1.A) > Embedded (Zz#17A) , #EIMAWHHFTIF MHC.
2. %% Options (i) > Harmony Framework Configuration (Harmony HEZZ/ &) > USB Library
(USB /%) , SRJG%$% Use USB Stack? ({&/// USB X #? ) T,

3. BRINCIESE Interrupt Mode (B o KEAEFR W 1R SCHIEAT USB RBIFE AR AL

4. J&JF Select Host or Device Stack (LFEFHIZIZ A X FE) « BRINTiEL$E USB Device (USB %
#) hishk.

5. ¥ Number of Endpoints Used (fZ/f7#7%75#¢) WE N 2. USB MSD 1 F{U it & 4E% (Bulk-Only
Transport, BOT) #hif. Forr—Auig s A T4l R hilug S (EPO) , HI— A& AT USB
EWURNE % 2 8] B L R . Gt B AL EA 1D

6. ¥ Endpoint 0 Buffer Size (i x5 0 ZZMIX A P) AREK 64. W T Eid e, EPO K/NKLE &N
64. XFAad g, EPO K/NAJLLH 8. 16, 32 B 64 15,

7. JBJF USB Device Instance 0 (USB ##£410) , XEBRiNikF.

8. KX &HEERHENERIME——USB_SPEED HIGH. PIC32MZ #314 [F] B} ¢ 5 4= 1 Al = TAERE .
IR E A, SRR RS DL AR EE B Rl T AR

9. ¥ Number of Functions Registered to this Device Instance (7t i% & SEZHIHITHEEE) 1588 NER
M 1, BN RE MSD ZhReIRsh 2 7 M 2tk USB ¥ 4% 5431

10. JEFF &M Function 1 (24551) . 3 USB MSD #:1ERLE Function 1.
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11.
12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

¥ Device Class (i£#25) 'E 5 MSD.

¥ Configuration Value (HE1F) 18N 1. MSD IhAREIRENFE F¥ 48 € IR B A 1. USB W AAAT5%

EM USB EHLILEIAC BEAE W E N 1 1) SET FLE =6 a2, KigfT MSD ZhRE MK sh A2 RS

¥ Start Interface Number (#2457 17455 WHEIRE A 0. IXFARFET 0 th MSD IR IRENFE 748

o IXFERL RS SARERI A A4 D 0 I SR #E & B MSD ThAg IR S LT .

Speed CF/Z) IR T T E RLET X —Fh B & FERT A AL L D RE SRS AR 7 . AT E R

USB_SPEED_FULL. USB_SPEED_HIGH B} & {124 OR 14 . W& MiEsel 5 it 4% H

A3 R R R R R FE AR DTG, W 4% 2RI a4 1 ZTh e . 2RI Fe i idofn 4l TAERRE SR, DOk

H4 %y USB_SPEED_HIGH|USB_SPEED_FULL.

¥ Bulk Endpoint Number (#5475 ) WAELRE N 1. KRB b a1 R THEE A AR

&AL A4

¥ Max number of sectors to buffer (ZEZE/f17a A k7 IX £ FMERE N 1. XK H 512 x 1 FH51)

SEhIX . AT TN, DUERESE N WA B B R d AT g2 v, IXFEA B T s e e &, (=

[ 22 o5 H B8 2 1) RAM

¥ Number of Logical Units (Z#7# 704) WIERE N 1,

BRINCIERE LUNO (HEHI6 0) o WHEIT IR Media Type (7M7257) B SDCARD.

¥ Product ID Selection (/%4 ID #7#%) ¥ & msd_basic_sdcard_demo. X774 ID (PID)

BB N 0x0009.

1R €4 Enter Vendor ID (#i At/ ID) « Enter Product ID (# A543 ID) . Manufacturer String
(&7 ) M Product String (72445794 ) HERAE.

{474 USB i1 USB DMA W7 I R INAT 56 2
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& 2-2. USB thiURECE

Options | Clock Diagram = | Pin Diagram % | Pin Settings %
= Ise USE Stack?

- [#] Interrupt Mode

[E-Select Host or Device Stack

.. [7] USB Device

- [7] USB Host /
~Mumber of Endpaints Used |2

--Endpoint 0 Buffer Size |64 -
=t [¥f] USB Device Instance 0
~Device Speed |USEB_SPEED_HIGH

~Mumber of Functions Registered to this Device Instance | 1
[l [¥] Function 1

ﬁ-Deuic& Class |MsD -

" "..Configuration Value |1

~Start Interface Mumber |0

--Speed USB_SPEED_HIGH|USE_SPEED FULL =
-Bulk Endpaint Mumber | 1

~Max number of sectors to buffer |1 -
~Mumber of Logical Units | 1

= [F]LUN O

-..Media Type | SDCARD &

© 2018 Microchip Technology Inc. DS90003174A_CN-page 8
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& 2-3. USB tMURRECE (42)

-Product ID Selection |msd_basic_sdcard_demo -
--Enter Vendor ID |0x04D3
--Enter Product ID | 0x0009
-Manufacturer String | hip Technology Inc.
-Product String | Simple M5D Device C
----- Suspend in Sleep
--|JSB Interrupt Priority |INT_PRIORITY LEVEL4
--|JSB Interrupt Sub-priority | INT_SUBPRIORITY LEVELD
--USE DMA Interrupt Priority | INT_PRICRITY _LEVEL4 -
--|JSB DMA Interrupt Sub-priority | INT_SUBPRIORITY LEVELD -
~-Power State |5Y5_MODULE_POWER_RUM_FULL

Enable SOF Events

Enable Set Descriptor Events

Enable Synch Frame Events

Use Auto Timed Remote Wake up Functions
Enable BOS Descriptor Support

Enable advanced String Descriptor Table

%23 [/ MHC BEE AR
1. M SD FWHEF, S WIK 2-4.

1.1.

1.2

1.3.
1.4.

1.5.
1.6.

1.7.

1.8.

1.9.

J&FF Options > Harmony Framework Configuration > Drivers (4iz)#£/7) > SD Card (SD
£) o T USB W& B 1 LUNO BLE Nl SD KA, HILERA TS Use
SD Card Driver? ({&/1/ SD FIz)F2/77 ) »

T A USB Iigedksh#2 7 H SD RIXahFEST, K Number of SD Card Driver
Clients (SD FIEz)FE/7% /5 #0) WHERE N 1,

{# ¥4 {8 DRV_SDCARD_INDEX_0, PAZE5IE| (ME—F)) SD KIKENFEF L6 .

BT R E—/ SD KIshFE 756, Kk Maximum Driver Indeces (limit 2) (R A4Kz)
FFEGIH (RE2) D MEMREN 1.

# SD Card Data Queue Size (SD +##757YA ) WHEREE N 10,

Clock To Use (ZIE/H i #f) 155 SD R SPI 7RI B . 4 IHEE N

CLK BUS PERIPHERAL 2.

SD Card Speed (Hz) (SD ~#/% (Hz) ) &% SD Rpy@fEEE . AR EIE 20 MHz.
ICAE L2/ T K SPIAE,  JF Hab 252 it ) SD R 3C#F.

Micro SD Ki%A BG4 B % . 15K Enable Write Protect Check?  (J7/H G R#&? ) ik
Tt

SD KK iz (DAT[3/CD) #%E#:E| PIC32 23141 RB14 i 15 i, 437K Chip Select
Port (/i i£#/7) K1 Chip Select Port Bit (/7% 17147) &N PORT_CHANNEL_B #
PORT_BIT_POS_14.

5% Register with File System ? G X FRZ7EM? ) #E0. USB MSD L ReIRBNFZ 7K
HE#ViiR SD R, MAMEA X RS, SD R HL U — 5%, Hdar A
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s PR A RO R GERAUABHR AU A E E . USB EHUR B HUX LK B LLR
SD K B RSE, IfESEEN I RGE TR (/5 SD K.

K 2-4. SD RIRFFEFEE

Options |Cludc Diagram X |Pin Diagram | Fin Settings |

=-5D Card

E} IUse 50 Card Driver?
--Driver Implementation |DYMAMIC

--Mumber of 50 Card Driver Clients | 1

&0 Card Driver Index |\DRV_SDCARD_IMDEX_0
-Maximum Driver Indeces (limit 2) |1

&0 Card Data Queue Size | 10

-Clock Ta Use |CLK_BUS_PERIPHERAL 2 !
50 Card Speed(Hz) | 20000000

;#j Enable Write Protect Check?

-Chip Select Port |PORT_CHAMMEL_B L/
Chip Select Port Bit [PORTS_BIT_POS_14

--8PI Driver Instance to use for SD Card Driver |0

/--*j Register with File System?

2. ME SPI WA, ES WK 2-5.

2.1. JEF Options > Harmony Framework Configuration > Drivers > SPl. HT 24 SD K& N
i SPI IKEhFEF, [RULERINCLk 4% Use SPI Driver?  (f&/H SPI 455)F2/7? ) . SPI Jgzh
T e B O AE R W = DABh &8 J7 NSRBI T

2.2. T SD k5 SPI2 #Hi%, K IJEIF SPI Driver Instance 0 (SPI Z5z)F2/752410) 3144 SPI
b ID B SPI_ID_2. SPI Driver Instance 0 .. &y SPI 844, A Frh s T
E.

2.3.  SD K3k SPIE 0 (BT, WHERRME = 0, BEHHHAL =0) o ¥ Clock Mode (/] #1#=()
%% & DRV_SPI|_CLOCK_MODE_IDLE_LOW_EDGE_FALL.

2.4.  SPIUKBNFEF I AT HARBC B 2 Or B ERE -

© 2018 Microchip Technology Inc. DS90003174A_CN-page 10
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&l 2-5. SPI BFIEFRE

Options | Clock Diagram x| Pin Diagram x| Pin Settings  x || &[] SP1 Driver Instance 0
[=-5P1 +-SP1 Module ID SPI_ID_2 ‘__:\

(- [¥f] Use SPI Driver? [#-Driver Mode
[#] Use Interrupt Mode? +—TX Interrupt Priority | INT_PRIORITY_LEVEL1 v
[] use Polled Mode? TX Interrupt Sub-priority | INT_SUBPRIORITY_LEVELD
[¥] Use Master Mode? R Interrupt Priority [INT_PRIORITY_LEVEL1 =
[] Use Slave Made? X Interrupt Sub-priority |INT_SUBPRIORITY LEVELD
[7] Use Standard Buffer Mode? i—Error Interrupt Priority | INT_PRIORITY_LEVEL1
[#] Use Enhanced Buffer (FIFO) Mode? Error Interrupt Sub-priority | INT_SUBPRIORITY_LEVELD -
[¥] Use 8-bit Mode? [# Master\Slave Mode

i [ Use 16-bit Mode? -Data Width
[ Use 32-bit Mode? [#-Buffer Made

~ [ Use DMA? [] Allow Idle Run
humber of SP1 Driver Instances | 1 —Protocol Type | DRV_SPI_PROTOCOL_TYPE_STANDARD

+~Mumber of SPI Driver Clients |1 Baud Clock Source |SPI_BAUD_RATE PBCLK_CLOCK
Mumber of job elements created per instance iU i Clock\Baud Rate - Hz | 1000000

Clock Mode |DRV_SPI_CLOCK_MODE_IDLE_L OW_EDGE_FALL
- Input Phase SPI_INPUT_SAMPLING_PHASE_IN_MIDOLE

Dummy Byte Value |OxFF
«Max Jobs In Queuse | 10
Minimum Number OF Job Queue Reserved For Instance 1

3. FCE SPI KSR FrE F I /O 51
i 5 IR IFECE SPI_ID_2 I /O 51, i 2-6 R, 5% PIC32MZ Embedded
Connectivity with Floating Point Unit (EF) Starter Kit User” s Guide (DS70005230) , 1 fi#f x5l
RIS VRS E o I SCRY T 3@ 5 1) Microchip 35 R #%:  www.microchip.com.

& 2-1. SPI BZFERF5I WA E

SD 3| | SPI AT 8E E{) 1Sy

CLK SCK2 RG6 (5l 14)
CMD SDI2 RD7 (511 121)
DATAO SDO2 RG8 (5l 16)

& 2-6. SPI1/O 3] BImkst

Search Results |MPLA Harmony Configurators "
Output | Pin Table :|
Package: .LQFP - H
L d i~ ol 1 2]
=+ A = (=] ) o o+ [Tl el = o T o =1 I~ — [
2w 2| RS E R B|B|R|IS|Y & & | &&=
Module Function 13| 14| 15| 16| 17 117|118 | 119 | 120 | 121 | 122|123 | 124 | 125 | 126 | 127 | 128
sCK2 >
S0I2 e
SPII25 2
(SPI_ID_2) 20 >
552 (in)
552 {out)

%35 ERNE

© 2018 Microchip Technology Inc. DS90003174A_CN-page 11
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Ao
#1470 B 3 ¥ Generate Code (EFARAE) ( iy — ),

MHC AE AR, 20K USB HEZE ST NI H o, anf&] 2-7 . &l 2-8 iR | sYS Tasks () 12
. ZFREFIE1T SD RIRSIFEFAT 45 USB WENFEFFAE 45 UL USB B & 52 -
system interrupts.c L SPI. USB fil USB DMA [ I AL BEAR 7

& 2-7. i B STHRSCJe 54

I}} Source Files
app

=gy framework
gy driver

iE}
EI--- ush
E} usbhs
EI src
&

dynamic

[ F'E system

ﬂ—]-- ush

K| 2-8. System_tasks.c #l system_interrupts.c U/ F 4 B4

void SYS Tasks ( woid ) woid _ ISR(_SPI2_RX VECTCR, ipliAUTC) _IntHandlerSPIRxInstancel (void)
{ {

DRV_ZPI_Tasks(syslbj.spilbjectidxl);

SYS_I'MR_TQSI\:S {=2y=s0bj.=2ysTmr) woid ISR| S5FI2 TX VECTICR, ipllAUTO) IntBandlerSPITxInstanced(woid)
DAV SPI_Tasks(sysObj.spiCbjectidxd):

DRV_SDCARD Taska (syaCbj.drvSDCard); ]
woid _ ISR( 2_FRULT _VE » ApLIAUTO) _IntHandlerSPIFanltInstanced (void)

{
DRV_SPI_Taska(syslbj.spiCbjectldxl):

DRV_USBHS_Tasks (sysCb].drvi580bject); woid _ ISR(_U33 VECIOR, iplEAUTO) _IntHandlerUSBEInstancel (veid)

{
- 14 = c DRV_USBHS Tasks ISR (syalb).drvl5B0Eject):

USB_DEVICE_Tasks (sysQbj.usbDevObject0):
woid I3R  _USE DR VECTCOR,ipl4AUTC) _IntBandlerUSBInstanceD USBDMA | void )
{

AFF_Tasks(): DRV_USBHS_Tasks ISR USBDMA(sysObj.dsvUSE0bject):

' system_tasks.c ' system_interrupts.c

5% 4% BMNMRAEFANY
NIRRT A4 ST F USB 4% )2, ARG USB 4 Z i M - A BRAE 7 A4 e Ab B USB % 2 344

© 2018 Microchip Technology Inc. DS90003174A_CN-page 12
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1. #7JF USB #t#%)=. k15 USB & Z A R A G, BIAITEN SR AR BERE 7 BRI USB B2 5
fF, ikl 2-9 FHTR.

2. 4b¥E USB ¥4 Z54F, 37F USB_DEVICE_EVENT _POWER_DETECTED #i
USB_DEVICE_EVENT_POWER_REMOVED F -+ #E# KT USB %%, i 2-9 AR,

K 2-9. NABRFRIE—ITHFLE USB & &

appData.usblevHandle = USE_DEVICE Open(USE_DEVICE INDEX 0, DRV_IO_INTENT READWRITE):
if (appData.usbDevHandle != [USBE DEVICE HRANDLE INVALID)
{
USB_DEVICE EventHandlerSet (appData.usbDevHandle, RPP_USBDeviceEventHandler, (uintptr_t)&appData);

uulalAPP_USBDcviccﬂvcntHandlur USE_DEVICE EVENT event, wvoid * pEventData, uintptr_t context )
{

APP_DATA* appDaca = (AFF DATAY) CORTE&XT}
switch( event )
{

case USB_DEVICE EVENT RESET:

case USE_DEVICE_EVENT DECONFIGURED:
BSP_LEDOn { BSP_LED 1 }:
BSP_LEDOn ( BSP_LED 2 );

BSP_LEDOn ( BSPF_LED 3 ):
break:

case USB DEVICE_ _EVENT POWER DETECTED:

I:EE DEVICE jztd;htappData—}:atDean:ﬁle]:I

case USB_DEVICE_EVENT POWER_REMOVED:

EVICE :uta;htappData—}:atDean:ﬁLe]:|

XHER:E] MEB Il (1) PIC32MZ EF AT L EB#THIFEMwFE. £ MEB Il L[ SD Rif4 J8 H4di A\ Micro
SD . f#f Micro-B USB £ 454 PIC32MZ EF A1 T.EA F# USB 5 [ J4 %3:3] PC.

MG, WASTE PC (USB £HL) BRI NREEAMBES.

4 Devices with Removable Storage (1)

Remowvable Disk (F:)
-~ | |

S ” 113 GE frec of 140 GB

© 2018 Microchip Technology Inc. DS90003174A_CN-page 13
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BEGR

4 5< MHC 1 MPLAB Harmony FJ5 £ 15 &, 1# M Microchip 35 % MPLAB Harmony £ R - HESE :
http://www.microchip.com/mplab/mplab-harmony-.

MPLAB Harmony %235 S04 B I 5 USB KA BAFE R & VEAN SRS, SO B R :
<harmony-install-path>/doc/. HH$EM 7 PDF. 4mixf#Bicf (CHM) 1 HTML %5 Bl SO AR
e

WA /ELL S MPLAB Harmony ‘%235 U/ Je 4R 247 5¢ USB KA EAFE R 4 7~ : <harmony-
install-path>/apps/usb/devices
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B REE RS 0 BB M S BT Uy ), bR AL DL R (5 B
© PR HE T AERR . MAZICAROREIRET . Wk IE. PR DR SRR B
PV ERAE R A DA R VA RS 3R
© RERTF—F NG (FAQ)  BARIFER. LT IR LK Microchip JBi jal 11K i i 4 5
*  Microchip MW&—— = Mk BT IGTE RS« B Microchip #ilElfe . BTGS2 HER . Microchip
B AR DL T RESIE

AR IBAE RS

Microchip {178 538 0% 7 RS54 B T2 1 1 fif Microchip 77 S BGHH S 8 . TR P Al 78t AT R 4 ) 5
AP RV R THRAT . SE RATHRRA B R R, Use 3 ra 1 3

BN, 3% & 5% Microchip B3 http://www.microchip.com/. fE “3Z#:” (Support) F, iy “ZA5 g i@ %0
% ;17 (Customer Change Notification) fil 45 & 4% FEE M 5 BH 5 i ift o

IR &5

Microchip 7 i i) F 7 R E e DL R SR 58 345 5 B -
o AREREARE
o CUHETE A FAL
s MR (FAB)
© BORSHF
IR R AR . AR H TR (FAE) F3R3CHE. M8 &S v AR PR e, A
5 B 4 IR AL BB 2R 5 5
WAL DL WSR3 HR SR http://www.microchip.com/support

Microchip SIS RY ThEE

TR LA A 2% Microchip s AR fR47 Th BE H 2 5

*  Microchip {7 3% 5| Microchip %4 T o BT ik AR F6 45
*  Microchip #ifs: #EIE# A FHAIIEML R, Microchip 2515 M 44 T b R85 5rb 22 4 177
Z %
o BT, AEEEE. HEZAREMSAARID R TIRERIAT N . BRI, BT X LEAT A DL
Microchip #3 T M i 52 193/ E LG A8 F Microchip 77 it o X FEM AAR AT REAZIC T HIH™
B
*  Microchip J&& 5 xR OARAL S22 & P A 1F
* Microchip BUATAT oAt 344 R 38 ToVE DR HARED (1) 22 ko AR R AP FEAS BRAE FRAT T ORVIE ™ i 2
CHARTRE” 1.
RIS REAL T FrE2 R . Microchip KK AW sk = S 1 ARRS -4 Thie . AR AR Microchip
ISR DIRERAT AT MAIE R T (B as TGS (Digital Millennium Copyright Act) ) o 1
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RIZMAT N FEANAERZRBEL T, BEVT 1 S B BEHAR SZ AU OR I ORI 127558
SEREYRIR, AT IE X FRAT N .

e EYSkl

A R A T TR B g AR IR A5 B B AR R N AN SRR, e AT TR 8 B SR 2 A5 BT AR B RN
R EHAMTE, REH SR 7T, Microchip XX e(g EAEAEATH/REE R, Bk k. 20
FoA A 7 B OR, AR EARTA AN . VERE. GRS PR SR & 003 P 1 7 B
AR . Microchip X Rl S645 I8 K A FH I L8455 207 5| A2 1 5 RASKIATAT 5T4E . Wi Microchip #&44H
FEardERE R/ eyt N, — VIR ST B e 7 AR G RATT— U . R R
TN, 2455 ARRE Microchip %o T &L 5T4E, FFINLARE: . BRAESAMAERE, BILE Microchip 1iH
FERURS R, AN A A 77 L AT A VR AT E

[E¥D

Microchip FI4 FRFIEFR4HL A . Microchip #ikr. AnyRate. AVR. AVR #i#5. AVR Freaks. BitCloud-.
chipKIT. chipKIT ##5. CryptoMemory. CryptoRF. dsPIC. FlashFlex. flexPWR. Heldo. JukeBlox.
KeeLoq. Kleer. LANCheck. LINK MD. maXStylus. maXTouch. MediaLB. megaAVR. MOST.
MOST #i#». MPLAB. OptoLyzer. PIC. picoPower. PICSTART. PIC32 #i#5. Prochip Designer.
QTouch. SAM-BA. SpyNIC. SST. SST #kr. SuperFlash. tinyAVR. UNI/O 1 XMEGA /& Microchip
Technology Incorporated 77 3 [ A1 H Ath [l 5% sl H X Fr 33 0 v A o

ClockWorks. The Embedded Control Solutions Company. EtherSynch. Hyper Speed Control.
HyperLight Load. IntelliMOS. mTouch. Precision Edge #11 Quiet-Wire > Microchip Technology
Incorporated 7 3% [l 173 M i b -

Adjacent Key Suppression. AKS. Analog-for-the-Digital Age. Any Capacitor. Anyln. AnyOut,
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