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4) HMEBRKIHE 32.768K

5) PLL
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HREMOMMAI A O, HET2# N kFlash + SRAM, % T NUC505E /&SPl Flash+SRAM
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1.2 NuMicro FjE

He N RFEAN4H— T NuMicroZx %, NuMicroZ i it i W% H TG MOFIM4 .. FIE 5 H —&84 &L
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NUC200 £ 751 NUC200/NUC220/NUC230/NUC240

XS B % BB S Cortex-M0O, CPU® JE M 24M ~ 72M, APROM4K~ 128K, RAM 2K ~ 20K.
K#H12C+ SPI. UART. Timer. PWM. WDT. ADC. PDMARIRTC; A& [1if 1 USB.
ISO7816. CAN. PS2D. 12S. DAC. ACMP%; PWMZ HH20/L1, UARTZHIE61. M2
AN EBIR & o
¥ AMARIA -
il FHRIE

NUC472

NUC442

M451/M451M

NUC505

CPU® /¥ ]100M, APROMZ|512K, SRAMZ|128K. 4Nk T LI MOIAE 1), &4 Ethernet.
Image Capture. OP. QEIl. DES/AES. SD-kLL&USB OTG.
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< 223 Nu-Link Keil ZE3)
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Nu-Link /213 1 1) NuMicro ZUR IR, M. &=/~ LH, B NuMicro Z5& I8 Frid H

2.1.1 HEEN

KT EMEREEKNE, SRFENE—FHEHRIMOMAR R LW E L, 3 Awww.nuvoton.comZ.
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BEl RALEE BEERZGSR HREE
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BF: RS RRER A IR, BFENU-Link-Keil B8 3h FBSPARZE LT

FARZE T R TRM, %S0 BT A %8 A3 A7 R4/

2.1.2 g3 MDK

LAMini51 A48 i BHMDK %2 2& it 72

TR K A R 2 2 45 5 3% B www. nuvoton.com\NuMicroDVD & #% L84, & diautorun.exe,
il 2> H B T A o D

Q Nuvoton NuMicro Famliy — . — - ﬂ]
Q Nuvoton NuMicro Family -:r —
NnuvoToN {39 Nuvoton NuMicro Famlly“
mER f%m P NnuvoTonN
—— ¥E RS nuvoTon

foundad by winbomd

NuMicro Quick Start

[ | NuTing-SDK Quick Start NuTiny-SDK
Learning Board Quick Star NuTiny-SDK-Mini51

NuTiny-SDK-M051

NuTiny-SDK-NUC100
NuTiny-SDK-NUC120
NuTiny-5DK-NUC122
NuTiny-SDK-NUC140

Installation Steps

Step 1
Install Keil RYMDK EY Version

Step 2
Install Nu-Link Keil Driver

Step 3
Copy Mini51 Series BSP

Step 4
Setup and Run Sample Project

Keil Microcontroller Development Kit evaluation edition:
The Keil RealView MDK-Basic is a 32K-limited tool chain A
that includes the pVision IDE and Debugger along with
the RealView Compilation Tools for Cortex-M0 powered
Microcontrollers.

l Development Environment
Keil RYMDK EY Version
IAR EWARM EV Version

Technical Support
BSP Software Library

Keil RVMDK EV Version: 4.21

. Nu-Link Keil Driver Version: 1.18.5320

Ergn Mini51 Series BSP Version:1.00.002

-Chinese

Software Utilities
Evaluation Boards

Documentation

Tutorial 5

tep 5
NuMicro Selection Table
Browse CD

Contact Us

Display Result of Project

41 Back To Main Menu *ﬂj Back To Last Page

4 Back To Main Menu
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% FQuick Start——>Keil——>4R J5 Step1/2/35t A LL T
R 2B R R R, 15 Blkeil Msiwww.keil.com FEMDK, 2R 5 223

Setup MDE-ARM W4.73 &J
Welcome to Kell MDE-ARM KE I E
Releaze 10/2013 Tools by ARM

Thiz SETUP program inztalls:
MDK-ARM ¥V4.73

Thiz SETUP program may be uzed to update a previous product installation.
Howewer, pou should make a backup copy before proceeding.

It iz recommended that pou exit all \Windows programs before continuing with SETUP.

Follows the ingtructions to complete the product installation.

Mext »> | Cancel |

ZJa—BNextit vJ L T, kel BRINZ3EEC:\keil T, VB keil 2235 H R B, ZE2-Nu-Link-Keil 3K 51 %2
BB

2.1.3 223 Nu-Link Keil 3%z

ileww.nuvoton.com"F%iNu-Lmk Keil Driver X XX.XXXX *nNul\/Iicro ICP Programming Tool X.XX.XXXX

I e, il Bhede . ICP2Windows# M, A FHKeil I AT LA X Mool T %
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ﬁl Setup - MuMicro Nu-Link Driver for Keil Ii‘_l-g—h]

Welcome to the NuMicro Nu-Link
Driver for Keil Setup Wizard

This will install NuMicro Mu-Link Driver for Keil 1.29.6445b on
your computer,

It is recommended that you dose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

Wi, nuvoton-mi. com [ Mext > ] | Cancel |

5

NextJLIRZ Ja o Bl Fekeil 223 H sk AGE T, X2 ZExS, ARkeil# A Rnu-link K5
rﬁ_'?;! Setup - NuMicro Mu-Link Driver for Keil El_léjw

Select Keil's Install Directory
Where the Keil was installed?

Please input Keil's install directory for NuMicro Mu-Link driver,
and then dick Next.

wwiw , nuvoton-m0.com | < Back || Mext = || Cancel

L

ZJEEE N R E T, sidvinstall, ZEHUT T
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i Setup - NuMicro Mu-Link Driver for Keil [i‘_‘i:_h]

Ready to Install
Setup is now ready to begin installing MuMicra Mu-Link Driver for Keil on your

computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Program Files\Muvoton Tools\Nu-Link_Keil

Start Menu folder:
Muvoton Tools\Wu-Link Driver (Keil)

w Nu-Link driver for Keil will install to:
C:Keil

| < Back H Install ]| Cancel |

www L nuvoton-mio. com

b 4

TR X AN 1 T AS B 82 Install Nu-Link USB Driver 1.174) |, AR % R 4038 13 Nu-Link F 2% 1R 12

-
— p— —

ﬁ';’;! Setup - NuMicro Nu-Link Dnver for Keil

Completing the NuMicro Nu-Link
Driver for Keil Setup Wizard

Setup has finished installing MuMicro Mu-Link Driver for Keil on
your computer. The application may be launched by selecting
the installed icons.

Click Finish to exit Setup.

I | Install Mu-Link USE Driver 1.1 (u:nptional)l

wwwy . nuvoton-md.com Finish

2.1.4 273 BSP
Fwww.nuvoton.com | kNt ) BSP
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BN RVNEAE H CIBSP, HHE XHIAPIS AN RYIHA . (H2% e XA HZEN. BSP R Tk
Ja—NZIPE4 S, MEZMRE S E R IEUT 7. OK! BbIRG#Ed e, THAdH—T
Nu-LinkF11CP tool [{) 48 B 777 .

2.2 Nu-Link /1"

WEFTEMCUM R FaEH —FE T E: Nu-LinkfINu-Link-Me, BRI T. MO/M4{E H [F—
rFW, 8051111 75 2 5 87 Al 1A 18051 1y [ 44

XA INREFEAR —FE, Nu-Link-MeZE A 7837 H itk T LA 77, 48 Tk Ja vl LA SR
BALATMO/MATTES o X AN L2822 ) s K 1 X 1)t A2 Nu-Link - —FUSPI flash fr BA 3 $Foff-line
(B£) T#, XAEE EEIFH. TR binkEILICP toold AT £ FISPI flashrf, &7 L%
SERETFEIE, LR NEESPI flashrF fbink; i Nu-Link-Meslh %A off-line FEThaE T, HEEATHE
R FEIhEEA S —FER
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> S Tiny 8, 2382 BARM, #3452 Nu-Link-Me, Nu-Link-Me i@l USB #:%| PC L.
Nu-Link-Me 7] DAL EAE 1) 7 85 ok, 2= Ah ) MOIM4 &

> HRERR R BRI, ER Nu-Link-Me 228588 7, A LL% Nu-Link-Me #%, DI
Nu-Link #. K F#2 Nu-Link, #RJ5i@1d USB #:5] PC |

2.3 ICP Tool

2.3.1 2735

ICP tool/ZWindows I HJ—TH, HRTEIEFR Hr. mRRKFAEHKel TEAERF, 7L
HEEIXAN T H . IWE M F#NuMicro ICP Programming Tool X.xx.XxxX , ff/E2 o X it e TF G %
R RfE—Mnext N, B BNAARETR, BOANSGE. RE I LR E R IT G5, KL
Imink (8]

May 15, 2015 Page 13 of 245 Rev 1.04



NUVOTON

.
ﬁl Setup - NuMicro ICP Programming Tool

Select Destination Location
Where should MuMicro ICP Programming Tool be installed?
Setup will install MuMicro ICP Programming Tool into the following folder,

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse...

At least 31.8 MBE of free disk space is required.

www.nuvoton-m. com | < Back |[ MNext = ] | Cancel

ANO0012

ﬂ Setup - NuMicro ICP Programming Tool

Ready to Install
Setup is now ready to begin installing NuMicro ICP Programming Tool on your
computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Program Files\Muvoton Tools\ICFTool

Start Menu folder:
Muvoton Tools\MuMicro ICP Programming Tool

< Back |[ Install ]| Cancel

www.nuvoton-md.com |

%

\

BT A E T, AR 223 Nu-Link Keil 3Ka0I C 42 223% T USBIRE), SAZELT2) 1

ﬁ%‘ Setup - NuMicro ICP Programming Tool .

=] J

Completing the NuMicro ICP
Programming Tool Setup Wizard

Setup has finished installing MuMicra ICP Programming Tool on
your computer, The application may be launched by selecting

the installed icons.

Click Finish to exit Setup.

www . nuvoton-m0. com

@Install Mu-Link USE Driver 1.1 {optional)

sl Finish 5 2232 5E ik
2.3.2 fEH

FTFFICP ToolZ JG HITH 41 F, N HrHESE R IE A iS5

May 15, 2015
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Nuvoton NuMicro ICP

[NnUvVoTOoN

Select Language:

| Englsh

Select Target Chip:

IM§1 ig{g’ s t;']
1SD3100/1SD 3300 series
MOS1 series

M0518 series

M0519 series
1451 series
Mini51 series

N571 series
N572 series
NM1200 series
NM1320 series
NM1500 series
NUC023 series

2 Ja s Continue” HITH U0 T o« #FNu-Link —3kiBifUSBHERIPC |, kLB Hirtk L. AR5 5
di’Connect” , ICP Toolii <3 Hbrt b, 2 J5ut vl LU R 882 7 /845 FLDROM. APROMAI
Data Flash 1.

May 15, 2015 Page 15 of 245 Rev 1.04
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F
¢ Nuvoton NuMicro ICP Programming Toal 1.29 - MO51 series =l

Project Chips Toel Language

NUVOTON lEm————

Status

Dizconnected

Part Mo,

L

oad File
LDROM File: M arne:

CALDROM. hex

File ot load.
FileMame:  CAAPROM hex
File: rot load.
File Name:  C:AData.hex
File: not load.
Config Bitz
Setting Corfig 0: | 0<FFFFFFBF < Update Histary »
File D ata On-board Flash Offline Flash

©) 2 bits

Pragramming

LOROR APROM [ ata Flash Config Options Start

Build: 6445k

e

miiConnect/s, HIEMN T, WAL LTS &ERE, AL

May 15, 2015 Page 16 of 245
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§ — = - ol

¢ Nuvoton NuMicro ICP Programming Tool 1.29 - Nano100 series Elllg
Project Chips Tool Language

nuvoTonN g

Status

Chip Connected with Mu-Lirk [1I0; 13000095]

Pt No Nano130KE3EN  LDRIDM:4K. APROM:123K. Data OK. RAM 16K

\———Mel e —————————————————————————————————————————
(toad Filz \
i CALDROM. hex

File Mame:

File not load.
APROM File Mame:  D:AMUCTOMESP LibrartNANO1125MAND102_112_SeresBSP_CMSIS_V3. 0100045 ampleCodehStdDriveral
size: 1924 Bytes, checksum: 2507

Data Flash File M amne: CAData hew

File: not load.

SPROM File Mame:  C:ASPROM.hex

File nat load.
Config Bits
Config | OwFFFFFFF Config1: | O4FFFFFFFF
ile Data On-board Flash Offline Flash

LDROM | APROM | Data Flash | SPROM | LOROM | APROM | Data Flash | SPROM | LOROM | APROM | Data Flash | SPROM [ Info |
@ Bbis
(71 16 bits
() 32 bits

\ Chse
Eogrammmg
[F]LDROM APROM ] DataFlash SPROM ] Canfig Options

Evild: 6445hb

ONONONON®

1Z T B3 N6 Xtk «

G E R X, B ES . LDROM/APROM/RAM KK/, UID/UCID [fl. &F
Nu-Link #J ID 5
R T EOCH X . PR T #3) LDROM/APROM/DataFlash H1 (¥ 3 fF. SPROM & L4
/NI Flash, —f% 512B K/, FH Tl— S B (R e ) e gk g, s k.
RAFREK. FE Config Area. 51 A SO JLANZF (88, T HLP P I
BHWE. Flin: EHE LDROM & /& APROM JHZ, f&fffifit BOD, J&75iifit DataFlash
&, FRHER] DL FR R R 8T H AR B g, e e A . 5T Setting” I [ 40 R
(& RIS R R A B A ZR) -

@

S)

©@

May 15, 2015 Page 17 of 245 Rev 1.04
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r . ~
i " Chip Options @

Clock Source Dptions
_) External 12MHz Crystal Clack
@) Internal RC 12MHz Dzcillator Clock

Brown-out Reset Voltage Dptions

@ BOD Disabled ) 2.5 2 1
Boot Dptions

I LDROM @ APROM

I LOROM with 14P ) APROM with 14P

[ ata Flash Options
[T DataFlash Base Addiess: Ok FFFFFFFF

[rata Flash Size: 000K =

[watchdog
[ Security Lock

Config Yalue
Config 0 | OxFFFFFFFF Config 1: | OxFFFFFFFF

LEEJ:EEI PLA % NANO130 Config area 13 2 /l\%’fﬁ%% Config0 #1 Configl
YEE: Config area B2 J5FBER /7 oM/ . R4 ICP tool ££2¢ Config area, 7/
B, B2 5 AR H CHIP reset 7 gE&c# /H 4 !

@ SESCHEAE . BFE 3B

1) HFTEEEAEReS 3] LDROM/APROM/DataFlash/SPROM i) 324 ) B

2) H#st - LDROM/APROMY/DataFlash/SPROM H () ¥

3) B TN # SPI Flash FRARA7 K B HE 5% 2] LDROM/APROM/DataFlash/SPROM H {4
P IRFE A X . 55 LDROM. APROM. DataFlash. SPROM FIfit & [X iz,
mi7 Options HITHI W, AR EFAT B Zebesk, wiik# Offline Programming Mode, 28527
215833 31 Nu-Link H1 [ SPI flash BT

@ @

May 15, 2015 Page 18 of 245 Rev 1.04
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( ® | Program Option E-‘
|

Operation

Erase

Program
Werify

] wirite Software Serial Mumber

Reset Chip after Frogramming
[] Offline Programring kaode

Softvsare Serial Mumber [SM)
Increase SM from O |18000000

wirite Address in Flash O (0071000710
|

Options for Offine Prograrmming Mode
Use Password for Offline D ata
Ewnter Password seseee

Fepeat Password e
Lirmit The Mumber of Offline FProgrammirg
i aw Mumber 100 !

Aaato-progranmming ITest before usel]

Program Specific Area

Mu-Link Pro |0 Woltage

Fower control iz wused on Mu-Link-FPro. and iz vald only if target
power iz not detected

.80 2.5 @ 3.3V 500

[ Crefault ] [ (n].9 ] [ Cancel ]

mdirStart P ah ek, EEW . ©2RAE Options B &, HE4T Erase/Program/Verify [
E

May 15, 2015 Page 19 of 245 Rev 1.04
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'@ Nuvoton NuMicro ICP Programming Tool 1.29 - ;;\Eoo series —— - Ell‘gw
Project Chips Tool Language
nuvoTon g
Status
Chip Cannected with Nu-Link (ID: 18000088]
Pait No Nanoi30KEZBN LDROM:AK. APROMAAZEK. Dalad. RAN-1EK
Load File

LDROM File Mame:  C:ALDROM.hex
File not laad.
APROM File Mame: D:ANUCTODMBSP LibranAMANOT123MANDO102_112_SenesBSP_CMSIS_\3.01.00045 ampleCode\StdDriver 'yl
size: 1924 Bytes, checksum: 25b7
Data Flash File Mame: CAData.hex
File ot lnad

SPROM File Mame: CASPROM. hex

File: not lnad I
Config Bits
Setting Config 0: | D=FFFFFFFF Config1: | OxFFFFFFFF < Update History »
File Data On-board Flash Offline Flash

LDROM | APROM | Diata Flash | SPROM | LOROM | 4PROM [ Data Flash [ SPROM | LDROM | 4PROM [ Data Flash [ SPROM [ nfa |

(@ B bits
() 16 bits
T © 32 bits

Prograrnming

LOROR APROM Data Flash SPROM Config Start

|| | Erase 10%
—

ANO0012

OK! ZMLIA A 5 e, B HIICP tool T4, Nt ABSPHE & #AH Lett 4 - 4R !

2.4 BSP FERYELLURSE
2.4.1 FEHVEERY

R T4k 7iXBSP: NANO102_ 112 SeriesBSP_CMSIS V3.01.000, FT7F, HZEW T ALE 4

K, Library H &FT Wi Al E7R, StdDriverdT H H 4 Bl 7w

, CMSIS

. Document | Device

. Library —% | LCDLib
, SampleCode . SmartcardLib L inc
T Readme.pdf . StdDriver — e

SampleCodefT H H x40~

May 15, 2015 Page 20 of 245

Rev 1.04



NUVOoOTON AN0012

. Hard_Fault_Sample
; MUTIMY-EVB-MANCO112

; PowerDown_Chk

) Semihost
) StdDriver
. Template

SMNEHFEHNEWT:
<> Document\ H 5 BL i & Driver API Ffl—S8 45K 4& 1356 B chm help SC 14
< Library\H 5 &0 i AN R IXED APLERY, RIFZ)JEH 540 H =%

CMSIS\H 3% /& ARM 5 []—¥& code, HE MO/M4 1%+ ARM i —Ee4hi5 . Systick Al
NVIC. i&F LR %]

Device\H 52 ARM & X[ —Se82 11, W) S BLHE AT A A7 2 1 SCHE IR AN H 3%
T 17 Nanolx2Series.h Hf, FHeth f.h X% FANE

StdDriver H /&t F T A 4N APLERD AN 2 8 XATEIX B, ZHFATFEE& 2N E %
€ Inc\Hx. KCHAEXEE L, BMMEAE—NECRER, W E 2-1

& Src\H3%. APIJEILHERE L AEIX H

LCDLib\A A NANO112 A Bt x5t 13Kz, By LAHT R B — e ik F A BB, X B e
X7 —ULE R BRI AP

SmartcardLib\H 5. [y NANO112 37 1SO7816 #2111, #Iaatk. Bt 5 KHREERE
X H

<> SampleCode\H 3. 4 8 Ut A2 BT 1) demo code #EX B, ZHZXTH 6 M T H®

Hard_Fault_Sample\/2& Hardfault k74 3 o5 £ 17551

NUTINY-EVB-NANO112\;& NANO112EVB ¥ I i1 [ —4& sample code, fL#5 power
down [ — L& FRAEIX B

PowerDown_Chk\iZE1T power down I} — 2695258 (A 2, 2371 A 10 A 159 GPI1O 1)
A8, RS A R EIR, FEAEONE PR AN GEFT T PULL high HLPH, 4555 —LL4i
AN =P}

Semihost\;Z keil T1# ] semihost ZHREFT ENZ 452 keil & 11 A6 51

StdDriver\: i IP B HIGEI#E 12 H X T, 4 UART. Timer. SPI&. AT —
oy, T 2-2

Template\: #54%, Hrid—> project LLELFREL, ZEREMAHIIE, KCHEER B FKETF.
U5 StdDriver T 3G 1 7 B9*.uvproj SCERERAARH, BT DL XA

May 15, 2015 Page 21 of 245 Rev 1.04
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N ERZinc H =R SR

T & /2 StdDriver H %

2.4.2 FJiR Sample code

acmp.h
adc.h

=

clk.h

=

=

crc.h

=

= fmec.h

LI gpio.h
i2e.h

=]

= ledih
= pdma.h
= pwm.h
= rtc.h
= sc.h

scuart.h

spi.h

=]

=l sys.h

.| timer.h

= wart.h

| wdt.h

| wwdt.h

K 2-1 inc H ¢ F 3

; ADC_TimerTrigger
§ CRC

; FMC_IAP

) FMC_RW

, GPIO

J GPIO_PowerDown

J I2C_EEPROM

) 2C_Loopback

) 2C_Wakeup

) LCD_Blinking_Test
J LCD_Puxel_OnOff_Test
J LCD_Print_Text_Test

PDOMA

I 2-2 StdDriver H 3% T B304

T FRATE T P fE— tesample codek B i — 2 T fi#BSP.
# H Sample code #5 7£ H 5 NANO102_112_ SeriesBSP_CMSIS_V3.01.000\SampleCode\StdDriver

T o

May 15, 2015
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WAL PHEGPIOVEG], KA LA 1 AP AE HI A LGB Nu-Link 3. R, RO
UARTITENME R, FrEAUART W64 .

2.4.3 GPIO i
FTHGPIOH =%, THA2NHFM—A 3
L. IAR

L KEL

D main.c
1) N keil H3%, XHIE SO GPIO.uvproj, keil #2441, Wi~ K
({8 DANUCLO0\GSP Libran\NANOTIZ\ s NANGT02. 112 Seresgsp st (= e |

File Edit View Projet Flash Debug Peripherals Tools SVCS Window Help

NS A@| 4 oB|2 0| |PRBmREEERE|
 EE e ] #] oo EENERS

—— -

-1 GPIO

=23 CMsIS

...... system_ManolX2Serie

E@ User
..... ma'nlc
E@ Library
gpic.c
H] clkc
[ ] retarget.c
—Huaste
| n | »
Eler. (@60 | {}Fu.|04Te.. |
Build Cutput

4

FEHF, CMSISTZARM CMSISKITE R & fr124 3044

User T~ &&main.c
Library T s Library\StdDriver\src H 3% T 830 #F, BiH H B EAX N BT
2) rii F7 #4745, keil Build Output & H 4> B rgm 455K, GPIO.bin 425, 7E obj H3XF

May 15, 2015 Page 23 of 245 Rev 1.04
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r — k]
DANUC100\BSP Library\NANO112\test\NANO102 112 SeriesBSP CMSIS, V3.01.000\SampleCode\StdDriver\GPIOWKEIL,..\-= | (=1 [ S

File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help

NS A @] 2 B9 6| oo | B BB R EEE G B et R *| @
ma e Qoo {Od2 o @

Project 1 @

o523 GPIO -
B3 CMSIS
L system_ManolX25

startup_ManolX25

EE User

main.c

B3 Library

gpio.c o

e e

ElPr. |€¥6o..| {}Fu.|O4Te.. |

Build Output

Program Size: Code=23%64 RO-data=424 EW-data=leée ZI-data=1280

After Build - User command #1: fromelf --bin ".%Wwobij\GPIO.axf" —--output ".%“obj\GPIO.bin"™
After Build - User command #2: fromelf --text -c ".‘obij\GPIC.axf" --output ".%“obi\GPIC.txt"
" Nobij\GPIO.axf"™ - 0 Error(s), 0 Warning(s). D
**%% Completed Cross-Module-COptimization after 3 iteration(s).

4 »

Muvoton Nu-Link Debug)

—

3) KM TiEt Nu-Link 5% Nu-Link-Me #2%] PC L

NnuUvoToOr

Nu-Link.

4) gy Load HEAT k. FEZATIERATE — F/EAEFEM Nu-Link 247 T3

ANO0012

RiidiTarget Option#t N N FEITH, KFFERIZEM AL, BRIER, F8E, ZEHA10

NMrames

May 15, 2015 Page 24 of 245
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ANO0012

Device ITargei | Outputl Ustingl User | C.*'CH' Asm | Linkerl Debug' Utilitiesl

Database: INuMicm Cortex-M Database ;I
Vendor: Muvoton
Device: NANO112VC2AN
Toolset: ARM
-£] NANO110SD2BN »  [Part number: NANO112VC2AN A
£l NANOT105D3BN — F
-£3 NANOT10SE3BN s ]
| £ NANOT12LB1AN ARM 326t CortectiD
£ NANOT12LC28N Memories: E
£ NANOT12RB1AN -ipHAH: thKe.zK
£d NANOT12RC2AN  — [P Mash:
£ NANOTI25E1A )| ISP Fash: 4K
- - Data Fash: 0~32K
£ A
1 Features:
. £ NANDT20KC2EN - 1/0: up to 80
| £ NANO120KD2BN :BA”;?,"_’;‘%“
&4 NANO120KD3BN 5P 2
A" NANAAFIKEIRN i %
| [ —— . '
' 0K |  Cancel |  Defauis | Help
- =g N = N I YL LN A
< H At Device T FEFIEFIRFI S, Flln: FRATESE NANO112VC2AN. X454 Debug 1Y

I BE T B2 AP 801, VR
KB F %

"2 Options for Target 'GPIO" *-— —— T

Target B i FEAHENARERTHI, 75 Debug HIRHEE

Device Target IOLrtert | I_istingl User I C."tﬂl Asm | Unkerl Debugl Ltilities |
MNuvoton NANOT12VC2AN
—Code Generation
Hal (MHz); [50.0
Operating system: | None ;I W Use Cross-Module Cptimization
Systemn-Viewer File {Sfr): v Uss MicroLIB I™ Big Endian
C:\Keil " ARM\SFD"Muvoton \NANO 112AN_w1.5FR J
T~ Use Custom SVD Fils -
| — Read/Only Memory Areas — Read Write Memory Areas
default  offchip Start Size Startup default  offchip Start Size Molnit
I RoMt: | | s ~ Ram: | | r
I RoM2: | | e [T RAMZ: | | r
T RoM3: | | e T  RamMz | | r
on-chip on-chip
| I RoMi: |00 |0<8000 o ™ IRami: [0:20000000 (02000 r
| I~ IRom2: | | « ™ IRAMZ | | r
l oK | coneel | Defauts | Help
d 4
May 15, 2015 Page 25 of 245 Rev 1.04
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< SRJ5HE Debug i%£# Nuvoton Nu-Link Debugger. 5.7 Settings 27 21| 24 #i 48 F i) Nu-Link

Keil ZXBNARAS 5

WIRE A Z TR, 7 Nu-Link-Keil-Driver 22449 H RAX, 22 Nu-Link 24 # 75, H
RN 7 B FEIE T H RE R L He, 1R LR Keil f7%% HR F: Nu-Link /&4 # 575
HIi%, W USB IXz) 2 Al A 18, iR GEAR 50 188 1 117 windows & 25 42 [B] #0
LHE, ATLURR R 1F

kA Options for Target 'GPIC | 2 |
| Device ] Tanget ] Output ] Listing ] Llger ] C,-"C-H-] Asm ] i Debug l Ltilifies |
" Use Simulztor Settings | v Use: |Nuvoton Mu-Link Debuﬂﬂer v| Settings |
[T Limit Speed to Real-Time
IV Load Application at Startup ¥ Runto main() ¥ Load Application at Startup V¥ Runto main()
Initialization File: Initialization File:
| r L LU -
Restore Debug Session Set Debug — A — [éj 3
e NurLink Chip Select

[+ Watch Windows & Pel

¥ Memory Display Diriver Yersion: E4450 Chip Type:  |Mano100 -

Drevice Family: Freset Options
GPU DLL: Parameter:
ice |D: OEE11477 Resst  [autodetect <] -
[SARMCM3DLL | Device ID: utodeter
Port; S -

Download Options

Dialog DLL: Parameter: Faw Clock: 1 MHz - v “erify Memary Code
[DARMCM1.DLL |

Supparting Farum Cancel ok |

hitkp: A A nveoton-mi, com

= —

IC

< fxJa ik Utilities, #1772 Usb Debug Driver 1 Update Target before Debugging. 57 Settings
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-
Options for Target'GPICC
r

Devicel Targetl Outputl Listingl User I C,r‘CH' Asm I Unkerl Debug Ltilities |

—Corfigure Flash Menu Command
¢ |Use Tanget Driver for Flash Programming
— Use Debug Driver —

¥ Update Target before Debugging

Init File: I

" Use Bxtemal Tool for Flash Programming

W

Command:l

\ B

N‘gumerﬂs:l

[T Fun Independent

\

\

—Configure Image File Processing (FCARM):

Add Output File to Group\

Cutput File:
|

Image Files Root Folder: I

[~ Generate Nsting

\

0K | Cancel | Defaus | \ Help |
A

-
Flash Download for Mano100

N -

—Flazh Select————————— — RéaM for Algarthm Download Funchion

l.-‘-'«F'FEDM -[I Stat [H20000000
I
Ly
Size: IDH1DDD

" Eraze Full Chip v Program Flazh
¥ Erase Sectors Iv ety Flash

" DoMNot Erase [~ Reset and Run

— Programming Algarithm

— Flazh Breakpoint

Description | Device Type

| Device Size | Address Range

¥ Enable Flash BP

Wanol00 32kE FL.. OMCHIP Flash

00000000H - Doaa?|

— Configa

4 m

L Configure |

Cancel |

LA RN B, — AR 2| APROM

< SRJG I option 1, A Load & F# T
FR NHPHEES, UHIAES, BSP 2 3ARKA W@ T

May 15, 2015
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DANUC100\BSP Ijbrar)r\NAN01IZ\WESE\NAM)IDZ_IIZ_SeﬁesBSP_CMSE_V&D]MMBmkaME\SMDﬁwﬂGMXLE@M
- — — SR —

File Edit Wiew Project Flash Debug Peripherals Tools SVCS Window Help
N 48 s a@d|9ac|es|rPrAR S JE Iz | @ nrctpointchrerop -] (5 ¢ |
B © | %] o DX &2 e e

Project 1B

LT
Eer.. |€Fso..| {3 Fu. |O4Te.. |

Build Qutput 1B
" . \NobjM\GPIO.axf" - 0 Error(s), 0 Warning(s). o
##%% Completed Cross-Module-Cptimization after 3 iteration(s).

Load "D:\\NUC100\\BSP Library\\NANC112\\test\\NANC102_ 112 SeriesBSP_CMSIS_V3.01.000\\SampleCc
Load "D:\\NUC100\\BSP Library\\NANO112\\test\\NANO102_112 SeriesBSE_CMSIS_V3.01.000\\SampleCc
Load "D:\\NUC100\\BSP Library\\NANO112\\test\\NANG10Z 112 SeriesBSP_CMSIS_V3.01.000\\SampleCc _

< 1 J 3

verifying... Nuvoton Nu-Link Debug:
—

5) s @ LA mmmE, wF

@\NUCIOO\BSPE‘me\EAEéE‘Z\WNO 02_112_SeriesBSP_CMSIS_V3.01.00005ampleCode\Std Driver\GPIOVKEILVGPIC ...
File Edit WView Project Flash Debug Peripherals Tools SVCS  Window  Help

MNBEd@| s oB 92 0| |k B®R I 1 | @ wrcapaintcrerop [+ 5 44 | (@)
wERolwren » | [OREERI- O =-2- a{®m]| x-

s

Registers o E Disassembly n E
160: SY5_Init(): //In the end of SY5_Init() will issue S5Y¥Y5 T »
161:
00000229 162: /% Init UART for printf */ lj‘
20000510 DxDDDDDQEB F7FFFFC7T BL.W 5Y5 Init (0Ox000002T7RA) - ol
(00000000
(00000961 startup_ManolX2Series.s
(00000d 32 =
(00000001 e . id
Bx00000d % int main (wvoid)
156 [H{
157 int32_t i3Z2Err;
158 m
159 /#® Init System, IP clock and multi-function I/0 */
_______ R11 T ;> 160 S¥S Init(}; //In the end of 5Y5 Init() will issue S¥YS Lt
....... o17 .- v| 1lel . . -
E Project | = Registers 4 LI} 'Y
Command R [@ Ccall Stack = Locals 1@
Verify OI\T\ W W W W * | MName Location/Value Type
Load "D:\\NUC100\\BSP Librar NANOCII1ZY\testi\N
¥ | 5 main 000000268 intf) S
[l ] 3 :
. W 32Er | <not in scope> |auto - int i
> 4 »
AS5IGN BreakDisable BreakEnable BreakKill | &IC&“ 5tatk+|.ul:als|Mernor_\,r1 |

Muvoton Mu-Link Debugger t1:
el

g ——
Keil & H s Emaini 3, il R 2B 2 74310 — r13, Ir, pc, cpsraiffas e
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ANO0012

s L HE R SO AL, AU BB BIFF AR SIR, RGP, Bl e BIGPIO F T & A7 4% »

LINSEAR 7N

DANUC100MESP LibranA\NANO112\test\NANC102_112_SeriesBSP_CMSIS_V3.01.000\SampleCode\Std Driver\GPIO\KEIL\GPIO.uvproj - iisiond

= E‘g‘

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEd ﬂ| s |35| ‘ | TR | = EJEE | [# HrctrPointChiProp  [«] 53, 9% || Y & a|| 2
AR E G R S ] E = B == -@-ﬂ-@v%v
Registers 7 Disassembly 5CS B cr n
Register I Value I; 160: 5¥5_Init(); //In the end INT 1. E|
= Coe 181: R i
162: /* Init URRT for printf Ll Property
=0x000002EE FTFFFFCT BL.W 5Y5 In CLK S PO_PMD
el e | fe o oFFD I
main.c startup_ManolX25eries.s ADC = PO_DOUT 0x0000FFFF
Tss /- e [ foroomse R
155 int main (void) 7| cp PO_PIN 0x0000FFFF
e sropen (IS
157 int32_t i32Err; e
= S | EE R
159 /% Init System, IP claock . PO_IEN _
B> 160 SYS_Init(); //In the end PO_ISRC o]

i e Je tmic vART for prance o e || [ PLPMO CHN
RI4(R)  D:ODODORES o Inie T — e ——
AERE) = 165 intf ("\n\nCPJ @ %dHz\n", 5 C

[ sk 61000000 printf ("\n\n Hz\n", SystemCor
fon | 1ee =
[E Project | = Registers 4 m +
Command n Call Stack + Locals u
verify OI\(\ w W w W “ | Name Location/Value Type
Load "D:\\NUC100“\BSF Librar NENO112\\test\\NANCQ10Z 1 _

I v - - % main (x000002E8 int () ﬁ!
4 1 + p

| @ i32Em <notin scopes auto - int
> 5
(|R55IGN BreakDisable BreakEnable BreakKill BreakList | (,;;jCaH Stack = Locals ||EF-.1em:u1- 1

Show or hide the system viewer windows Nuvoton Mu-Link Debugger t1: 0,00000000 sec L:160

6) < Jamhnl LLEAT B 2P Free run S5 ABNE
AR, AR, T, HEEXRBOKT .

T Emain. e —#B A, BEEPRBEREER 17, Flan: EINTOH W kb2 & ZOREINT 1A 7 Ab

PR, PAEEF, FRAJFEINTO,

#tinclude <stdio.h>
#include "nanolx2series.h"/* A A7 25 HR E LATIX AN CAE HR* /

void GPABC_IRQHandler(void)
{
/¥R AR RPB. SR AE T K */
if (PB->ISRC & BIT5) {
PB->ISRC = BIT5; /*i&i&rrd*/
PDO = PDO ~ 1; /*KiPDoJxi%, W LAFIZRILASHEI KA T —IKPB. SHhIkT* /
printf("PB.5 INT occurred. \n");

} else {
/AR R G KA, KRR RS/
PA->ISRC = PA->ISRC;
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PB->ISRC PB->ISRC;
PC->ISRC PC->ISRC;
printf("Un-expected interrupts. \n");

void EINT@_IRQHandler(void)

{
/*iERRPA. 2 BT AR E* /
PA->ISRC = BIT2;
PD@ = PD@ " 1; /*f§PDef¥%, mJLAHIZNAR A A T —KPA. 2H I * /
printf("PA.2 EINTO occurred. \n");
}

[*RGVI R A, AIEIRR AR, LFRMENE, ERRSMRIN B, 1 GPIONRFIATIRE®/
void SYS_Init(void)
{

/X RBURA AT AR AS* /

SYS_UnlockReg();

/X RS AN I R IRHXT * /
CLK->PWRCTL = (CLK->PWRCTL &~CLK_PWRCTL_HXT_EN_Msk)|(@x1 << CLK_PWRCTL_HXT_EN_Pos); //
HXT Enabled

/X SR AN R R ARHX T RS * /
CLK_WaitClockReady( CLK_CLKSTATUS_HXT_STB_Msk);

/* CPUIEFRAINMAS it R A ) i * /
CLK->CLKSEL® = (CLK->CLKSEL® &-CLK_CLKSEL® HCLK_S_Msk) | CLK_CLKSEL@_HCLK_S_HXT;

/¥ UARTIZE 45 40 it I (MR B * /

CLK->CLKSEL1 = (CLK->CLKSEL1 &CLK_CLKSEL1_UART_S_Msk) | (@x®@ <<
CLK_CLKSEL1_UART_S_Pos);// WHPJEREHAMT12 MHz B0 32 KHz didfk

/¥ BEUARTO £ * /
CLK->APBCLK |= CLK_APBCLK_UART@_EN;

/* H#H System Core Clock */

/* WP R SystemCoreClockUpdate() H#hH#Hr P11Clock, SystemCoreClock #il CycylesPerUs
XA T RN AR, SE I S T T B R G B

*/

SystemCoreClockUpdate();
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/* PG DIRETOSIE */

/* ¥ PB ZIEEIIHIXA UARTE RXD A1 TXD , PB13/fIfEUARTO RX, PB14/I{FUARTe TX */
SYS->PB_H_MFP &= ~(SYS_PB_H_MFP_PB13_MFP_Msk | SYS_PB_H_MFP_PB14_MFP_Msk);
SYS->PB_H_MFP |= (SYS_PB_H MFP_PB13_MFP_UART@_RX | SYS_PB_H_MFP_PB14_MFP_UARTO_TX);

/¥ EHBUES R A */
SYS_LockReg();

void UARTO_Init()

{
/* WIGHILUARTO, WRFR ¥ N115200, BRINFITKE8bit, 1STOPHL, WAL */
UART_Open(UART®, 115200);

}

/* MAIN function

*/

int main (void)

{
int32_t i32Err;
/* fEREERIR, VOECPUIN AT, fHRESMANT B, B2 TRETI */
SYS_Init();
/* FIUGEILUART HT printf */
UARTO_Init();
printf("\n\nCPU @ %dHz\n", SystemCoreClock);
printf("+------------"--""-"-"--"o - + \n");
printf("| NANO1x2 GPIO Driver Sample Code | \n");
printf( +-----mmmm e + \n");
/* GPIO FEARITIREMIA --- MSIHHIA/%ithhigh/low */
printf(" >> Please connect PB.® and PD.4 first << \n");
printf(" Press any key to start test by using [Pin Data Input/Output Control]

\n\n");

getchar();/* fii %20 INUARTOAT B AN — N R TTHA IR */
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/* K PB.o MLE NHIHE, PD.4ARLE N AL */
GPIO_SetMode(PB, BIT@, GPIO_PMD_OUTPUT);
GPIO_SetMode(PD, BIT4, GPIO_PMD_INPUT);

i32Err = 0;
printf(" GPIO Output/Input test ...... \n");

PBO = ©; /* MPB.efiilie */
if (PD4 != 0) {/* AFEPD.AZTHHMALR? */

i32Err = 1; /* WIEPD.4AKAZNO, WWIPB.OMPD. 4 A KA S, BEAMREERESS */

PBO = 1; /* MPB.ofii1 */
if (PD4 != 1) {/* BEPD.AREWMALL? */

i32Err = 1; /* WIEPD.4% AR, UiHIPB.OAIPD. 4B 4 WA #E| i, BEABREGREN */

[ WURHEE, BITELER, R me */
if ( i32Err ) {

printf(" [FAIL] --- Please make sure PB.@ and PD.4 are connected. \n");
} else {

printf(" [OK] \n");

/* GPIO HWrIREN, ¥PB.0 1 PD.4 #BECE NHIAR */
GPIO _SetMode(PB, BIT@, GPIO_PMD_INPUT);
GPIO_SetMode(PD, BIT4, GPIO_PMD_INPUT);

printf("\n PB5, PE2, PA2(INTQ) and PF2(INT1l) are used to test interrupt\n
LED(PD@)\n");

/*PD.04MELEDKT, K4PD. oML B M AL */
GPIO_SetMode(PD, BIT@, GPIO_PMD_OUTPUT);

/* ¥ PB.5 FCE AL RE TR Pl */

GPIO_SetMode(PB, BIT5, GPIO_PMD_INPUT);

GPIO_EnableInt(PB, 5, GPIO_INT_RISING); /* fiifit PB.5 LTItk rhilly */

NVIC EnableIRQ(GPABC_IRQn); /* {fifitGPA/GPB/GPCHIITfHE, TA L H— A rflbrig s */

and control
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/*  HPE2 MEE NI AT NS BhL, AR T Rl T W */

GPIO_SetMode(PE, BIT2, GPIO_PMD_INPUT);

GPIO_ENABLE_PULL_UP(PE, BIT2); /* {fAEPE2N L furifil */

GPIO EnableInt(PE, 2, GPIO INT FALLING); /* f#fg PE2 TFEeufil Ak rhily */

NVIC EnableIRQ(GPDEF_IRQn); /* {#ftGPD/GPE/GPFH i, TAI I — il */

/* ¥ PA2 HlE NANESHIe: EINTO, FH{lifE | Ik il */

SYS->PA_L_MFP = (SYS->PA_L_MFP & ~@xf@Q) | 0x100; /* PA2JII{E4 it iie: EINTe */
GPIO_SetMode(PA, BIT2, GPIO_PMD_INPUT); /* ¥PA2¥ Afi Atz */
GPIO_EnableEINTO(PA, 2, GPIO INT FALLING); /* “FFEitful/ by */
NVIC_EnableIRQ(EINTO_IRQn); /* f{iifigshifrhirofits */

/* ¥ PF2 BCENAMTHWIL: EINTL, JRTRE_LTHE/ T B ER R i */

SYS->PF_L_MFP = (SYS->PF_L_MFP & ~0xf@0) | 0x100; /* PA2JTI{EA4Ni 1. EINTL */
GPIO_SetMode(PF, BIT2, GPIO_PMD_INPUT); /* JGPF2Ui N AR */

GPIO _EnableEINT1(PF, 2, GPIO INT BOTH EDGE); /* TRt/ KMl */
NVIC_EnableIRQ(EINT1_IRQn); /* flifigshilhlbrafa s */

/* (EREIOH W £ IhfE, JRIERIHELRAE A, EEpower downl, EEHEIIIRE */
GPIO_SET_DEBOUNCE_TIME(GPIO DBCLKSRC_HCLK, GPIO DBCLKSEL_1); /* BefeHCLK{ MiHHalis */
GPIO_ENABLE_DEBOUNCE(PB, BIT5); /* {fifigPB.55| £l Zhag */

GPIO_ENABLE_DEBOUNCE(PE, BIT2); /* {fifitPE.25| I EILhfE */

GPIO_ENABLE_DEBOUNCE(PA, BIT2); /* {fifitPA.25| & LhfE */

GPIO_ENABLE_DEBOUNCE(PF, BIT2); /* {fifEPF.25| £l Thag */

/¥ ERERETW */
while (1);

RATTH MOIM4A R BN 2 AR, Bl CPU FIAMEHEA 2 /NI s AT DLk . RFERILE1HL
. ;J/,:g/géﬁu‘[:

fEREAMERIPN 3R, HEArMIRFaE (PWRCTL #7281 CLKSTATUS 2 748%)

% £ CPU I #HJH (CLKSELO 27 /7%8)

AN 4P (CLKSEL1/CLKSEL2 2529 772%)

i RESN T4 (APBCLK 27 178%)

WE GPIO fJIhfE (PA_L_MFP/PA_H_MFP 253577 8%)

IR
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MO/M4 RH|—MeA 5 ABTEPJRAT LUER: . WA 2 - ddk: W E SR (HIRC) —#
22.1184M 5 12M 50 16M; WHHIGHE A #R(LIRC), — /2 10K, H ) 32.768K
AN AT LA 2 - iR AR IR (HXT), — AT LLEE AM ~ 24M; AR S 4R (LXT),
— %z 32.768K

FANEAHA(PLL), A LL%EEE HXT AT HIRC # 4 3] 50M, =% ¥

X 5 PRI EPYE, FEANSMART CPU K# AT LIEFE

HMAIELT F T B FPE B A BhE 2 J5, 5 APBCLK 2717 a5 {5 RE i £h

HE:
B — R RN LOK B BT B, FRATTHE UG T IHARAS ), ARADan R
WDT->CTL = WDT_TIMEOUT_2POW14| 0 |

(0 << WDT_CTL_WTRE_Pos) |

(1 << WDT_CTL _WTWKE_Pos);/*Mf JE #] 2714, {§GEMEL I AE*/

PAERERE [ 14
ETRARADE S S I CTLA 748, 38 XS M —IRE Z A7 52N E T TR B, 522
10K £, KA%200us
W A BURaX BE: WDT->CTL = WDT_TIMEOUT_2POW14| WDT_CTL_WTE_Msk |0 |
(0 << WDT_CTL_WTRE_Pos) | (1 << WDT_CTL_WTWKE_Pos);/*Mj J& 1] 2714, fdiGEMLEETH
e, [RINHSEREE | 1A%/
XHMATRE delay 7, FNFR—ANFAHRE IR
TR, T, RS G, BT RBNINM A —TE~TH.
25 EFTLE
B NS B R BN S T I AR 2. Nu-LinkFINu-Link_MP3#t & T 26 B, 48518
IR 7 I SWDHE M Besk FW: - Nu-GangFl 55 = J7 ke s T R : Ty A A JR R sl T 2 e 3 UG
Fo
2.5.1 f#f Nu-Link &7=
JeH EAIHLICP Tool B FW R4 EINu-Link, 85k vT LLid i Nu-Link b )48 s 2k N 4. B2
— IR ABERLTIR T
{H/ZICP tool $#2£#tDOS Command #=X, XFEH]LAfEDOS T, ff HftALI S Fbesk. —GPCRZET]
PLIE16Nu-Link. £>Nu-Link & 257 #1D5 . Nu-Link Command Tool ) B2 0] L& Tool 5 i 3L
R, B ARIE R .
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2.5.2 f#F Nu-Link-MP &=
S HICP Tool¥FW T 2INu-Link_MPH,  #A8 J5 3 7] PLid i Nu-Link-MP _E FI 28 5528 N3, —IX
AT LABESE6 B T o

ERZNR T B RATRT, TR MHEZENDAZEEICP libraryfldemo code(f 5144 B FH T2
FFResx B HARR), 85K 1Zdemo codel B A A2 7 — e gm BE Rl —Nbin X, Bk 2INu-Link-MP &
M. G, NHAREFRSFER R 216 H sk .

B ENuU-Link_MP, FRPHEFLELZSPIE O, 7T LAE6 A H ARtk

SWD Interface x 6 | SWDintedface toNUCI20(U1) | | Power Adaptor ]

] (1p3) (Power1)

Nu-Gang#n bR, R MG TR, ATl IREeka i . B fREeRsm N
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254 F=FT A
H Al SC R O A B 28 =7 T B A4S Vs . & K5
2.6 M4E

ZHARFSEwE. . TE. ZENu-LinkfINu-Link MEZ M4 . T f# 7 BSPHIZEH
HoAth—2E S 2500

1) ATHEHE, BNREFGIREG T NE HIRC, HAbSIRERIAA 2 A RIRE .

2) A IP HIR P ER AR S

3) P IPFE CPU A AN Py nl LAk FE .

4)  FEA RGN ) IR T B R

5) BN IP TR 2 BB B B R+ RERT B, SRS ECE 2 ThRe T

6) ZHTE project IHEINETRAT BSP R [ £V A HI*.uvproj AR

REE TR )5, FA EXTHERSAE T D BEERGR. TEAd— T HREF TR
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w

NuTools

Nu-Link Driver for Keil & IAR
PinView Tool

NuConfigure Tool

NuCAD Tool

ICP Tool

NuGang Programmer

Nu-Link Command Tool

ISP Tool

TFARIH 5 20 L RH RO IR 4

YV V.V V V V V VY

- %28 §
=} (& Options for Target S5 o
Drvce | Twget | Outmt | Ustrg | Uer | C/Cos | Aam | Lrker Dot | hsons |

Setngn || © Use: [Povon Mk Dotugger ] _Semnos |

M451VG6AE
LQFP100

Command Tool

T o i

[ €\ Windomshsystem i cxe.

H.ANu-Link Driver, NuGang ProgrammerfINu-Link Command Tool i #8Hid T. T EEN
KEANFPinView. NuConfigureFINUCAD.
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3.1 PinView——3LWEE 5| iR EIIRE

ANO0012

AL R B H ATHRPIRAS o 3R ftkeil T 8 SIS AT M. Keil T3 Adebugti )5, s

Debug=Z #. T [ A MNuTool-PinView s o s 23 H L H b5 85 7 151 JTAL .

File Edit View Project Flash Peripherals Tools SVCS  Window  Help

‘Nsadd| » & \ /@) start/stop Debug Session Qrl=Fs e e
BB O B 0] 8 Redcu = -
Registers Run F5
Register |‘u’alue & stop
e Step F11
Step Ower F10
Step Cut Ctri=F11
Run to Cursar Line Ctri+F10 :ilect
Show Mext tatement
Breakpoints... Ctrl<B E Svst
Insert/Remove Breakpoint Fa Eﬁ
Enable/Disable Breakpoint Ctrl+F9 [EW
Disable All Breakpoints -
Kill All Breakpoints Ctri=Shift+F9
05 Support 3 brlup_hll
Execution Profiling ]
Memaory Map... -
Inline Assembly... nllect
Function Editor (Open Ini File)...
PRIMASK 0
BASEFPRI 00 NuTool - Finview Erem,
FAULTMASK 0 To—xrror,
CONTROL 000 | A
T ZMINISA 417 5] R & B . 7T LUE #IPIN37 A /ERTSn, PIN38F fECTSn, PIN41ZP5.3,
PINASFHERX, PINA6FH{ETX %%
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- |160
Freq: II].Ss vl

=
e}

] . v
w oo o
7 S mm o
T E =
=00 On
$28% A= &
TTITT T i
z2eEezRhazzNN
BrUoNONDD OO
SHELURESBrNRn
SPISS,RX,RTSn ,PO.1 37
TX,CTSn ,PO.O 38
ne [ 39
NC [ 40
AINO, P5.3 =141 20[L=] P5.2 ,INTI
VoD | 42 19|L+<—] P5.5
MINIS54LDE
AVDD [ 43 5 18 LDO_CAP

ACMPO_P,AIN1, P1.0 =044
ACMPO_P,RX ,AIN2,P1.2 =45
ACMPO_P,TX ,AIN3,P1.3 46

ACMPO_N,AIN4, P1.4 ESEN47

nC |48

VSS
A= P5.0 ,XTALL
[L=] P5.1 XTALZ
[B=] P3.6 ,ACMPO_0,CKO,T1EX

— R

ZE53
G
o
VRN VL, N
RARFERENE W, Ea &wm M. Baizgl WMFPIZEE, CLKEEE, PAAUART
IR o
=
RX
Multi-Function register
P1_MFP = GMEee8aCcas
Clock setting registers
SPISS,RX,RTSn ,P0.1 UART->UA_BAUD - @x38808866 |
\ CLK-»PWRCON = Gxegeeea1l
T, CTsn 'pU'_E_I CLK-»APBCLE = gxggglasal i
NC CLK-3CLKSELL = BXACFFFFFF 1
NC CLK-»>CLKDIV = GxES000888
AINO, P5.3 Information |
VDD UJART clock frequency: 12MHz, from external HXT(12M).
AVDD UART baudrate: 115384 [
ACMPD_P,AINL, P1.0 T vs>"
ACMPO_P,RX AINZ,P1.2 16{H—]| P5.0 ,
ACMPOD P, TX ,AIN3,PL1.3 15[+ P5.1 ,
ACMPO_N,AIN4, P1.4 3047 O 14|H=—| P3.6 ,
MC C
- :48|—~anmmwmml—w—-n—ﬂl3:| e
(=l

SR
1. SERPERMFP. BHEFE. HAiEREESEER
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2. EHREERER BHEH. THHHIES)
3. RIFHZEN]H Frame Rate (0.5s ~ 10s)
4. RAMSTBIT TR, FAKE IDE(KEel, IAR)

3.2 NuPinConfigure—35| {iThfeie B T R
LR RAMIBITRAS . T2 )G, AdngHs s, . RATEFENUCAT2VIBAE. ZJ&
e MR 5 I MFP 2 A7 3 BR N BE - BRIAAT 2 0x00000000, FR | GPG_MFPHZ /745, XM
BRI ZICE_DATHIICE_CLK.

[ @ NuTool - PinConfigure 105 a9 = S| B S |

i Asll A0 s BAL &

BrHe@@RAETS ¢
Chip Series: lm’

Part No.: [NUC442VIBAE(LQFP100) |v|

i MFP Registers Bt corauratia
- GPA_MFPH: ©x0@000000 i
[ v By Trce o
- GPA_MFPL:@x@0000000 I Jeormmmazycnmz |3

- GPB_MFPH: 9x22800008
- GPB_MFPL : 9x22800008 o
- GPC_MFPH: 9x22800008 e

- GPC_MFPL: 9x22000008 :
- GPD_MFPH: 9x22800008
- GPD_MFPL: 9x22a00008
- GPE_MFPH: 9x22800008
- GPE_MFPL: 9x22800008
- GPG_MFPH: 9x22801108
- GPG_MFPL : 9x22000008

Supported Modules [Search..

# [ |ACMPO =
[ JACMP1 (1
[ JACMP2
[JADCO
[JADC1

| IBRAKE d
[ ICAND ¢
| |CAN1
[[]CAP
[[]CLKO

[ 1EBI
[CIECAPO
[ IECAP1
[ TEPWMO
-[CEPWMA

o= = S oSN ol W B = = = S = B o =B =
LR R e B B B e R )

-

——

AU ThREER G, Fln: T EIRITEFEACMPOFIACMPO_NTE 5| {193, T4
&, KZKATLLE F|GPE->MFPL [ 2745 f0x20000000, f#H KE H O EMFPZ 17 24 it . a3
HEZEGI LSRR LT I Th R IR B AE, Har LUEFESI I ThaE . S8 5 51 K
PIN93i I #h HHBLACMPO_ N7 #E . iy T 40 e 1 42e4H v] A E 3h AR AR S
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r ™y
&8 NuTool - PinConfigure 1.05 T @Elg

i Aal B8 Ac B8 &

BoHElsEeaca=e ¢
Chip Series:

Part No.: [NUC4T2VIBAE(LQFP100)

4. MFP Registers [ [——
- GPA_MFPH: 9xBoa6ae06 ez tiaze
[ crvirad By Traeiow
-~ GPA_MFPL:0x@0800000 camgureaty oz [3
- GPB_MFPH: 0x000080000

- GPB_MFPL : 0x00000000 o
- GPC_MFPH: 0x00000000
- GPC_MFPL : 0x00000000
- GPD_MFPH: 0x00000000
. GPD_MFPL : 0x00000000
- GPE_MFPH: 0x00800000
- GPE_MFPL : 920000000
- GPG_MFPH: 0x00001100
- GPG_MFPL : 0x00000000

Supported Modules ISear.:h_. ACHEON

= W ACMPO

I»

- W ACMPO_N(Pin:93)
- [ JACMPO_O(Pin:83) = |
- [ JACMPO_PO(Pin:92) |
- [ JACMPO_P1(Pin:91) ¢ :
- [ JACMPO_P2(Pin:90) ) i
- [JACMPO_P3(Pin:89) By
& [ JACMP1
& [ JACMP2
& [JADCOD
& [ JADCH
= | |IBRAKE
& [ JCAND
& JCANA
B[ JCAP .
b — = = — o

ZLHEHMIhEEIE A bt B, Sl E e G, s b B OAE F i #2818 BE AR AT i .csvi 1%
F42 7] LLload#NuCAD T E B 4= 5. EDF X4 .

ISEag
RATHAIKYF AL
1 RRRREERIE R
- ZUIRIERE ERITIE

2. FPEAEXTRIE ORCAD Lib RS R
— PR 2R B B R L

3. FEAEEHIThRER SRR
SRR MFP E 2% 1% AR

3.3 NuCAD—HE&BHEETA
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1. X NuCAD T E, %% PinConfigure 4= ft.csv S0, ¥4 . EDF (4.
2. FTJF OrCAD Capture, #E#% File->Import Design, %+ EDIF Wi 337 7= 4: ) EDF R4,

BT HEHRRE, BT B BIOrCAD % R Ak T HREDI2CAP.CFG.
(EDI2CAP.CFGF4 % 1%: {OrCAD install directory}\tools\capture\EDI2CAP.CFG)

Import Design @
| PSpice | EDIF | PDIF |
Open
%] OrCAD Capture _auto\PinOutput \Mutti_test EDF
Nill view Tools Edit Options Window Help Save As
New r b _auto’\PinOutput\Mukti_test. DSN
Open b Corfiguration file
Gl save Ctrl+§ i 2'tocls'\capture \EDI2CAP CFQ [M
Save As..,
Erint... Ctrl+P
Print Setup...
| Import Design... |
[ ok || Cancel || Heb |

3. Import design ¢ 2 J5, fE EDF R4ZH SO T 2 7= — N AR 44 1) OLB 4%, File->Open-
>Library,

EPFOLBRY %, HPWI A FFRPinConfigure T H o — £ IIMFP settingft) &l (dnfEstepl ik FE £
AesvICt:, OrCADHE M 4x Bor % MPart No.)
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Ef] File Design Edit View Tools Accessories

L da % 0 i ¢ @

FH multi_test*
T3 File Eﬁ.,. Hierarchy

=-C0 Design Resources
=[O \multi_test.olb
T T MOS2TDE
[l view Tools Edit Options Window Help | = T- MOS4ZAN
New | i - - MOSELDE
" Open Project. QM| | | i - MOSETDM
N [ I - MOSBZDMN
= Save Ctrl+5 Design... }
. Library.. | @ @ e 3 Library Cache
. . VHDLFile.. | fl| | &~ T Library
Print Preview... . .
) VerilogFile | fI| i D Outputs
Print... Ctrl+P ) i
_ TextFile.. || & 1 Referenced Projects
Print Setup...
[<e]iTs] O ;M| ||
U7 MM (MMM MM | NN ||
Tk NXYWnE=9W
=
285990089322
eoo®e, ywgaag
=2==0ooFas &
O
€222 < <
Segr N
o >
gg PO.3/AD3RTSO CE& 2 e P4.0/PWMO gg
9| PO.2/AD2/CTSO P2.4/AD12IPWM4 [—55
50| PO/AD1/RTS1 P2.3/AD11/PWM3 [—57
41| PO.0/ADO/CTS1 AD10 55
47 VDD P2.1/ADI/PWM1 [—5g
45| AVDD P2.0/AD8/PWMO (3
24| P1-0/AINO/T2 LDO_CAP [+
25| P11/AINA/T3 VSS g
46 P1.2/AIN2/RXDA XTALT [=2
77| AIN3 XTAL2 [
26| P14/AIN4/SPISSO P3.7/RD (43
P4.2/PWM2 oo% i P3.6/WR/CKO
n0O0 (ol
olg hgs)
222 228 o
222 0 o2 £
IIL Z,LrZZE &
P R e R L)
=l Chnnndy
oo oLpnaaPa
MO516LDN ] P O A P
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4 IPHIFIEEAL IR

41 Wig

TN A NPHRFIGRRE, BMEERK TSNP LIERE., — P D g A
T BERAPIIEH 71k I KT EN TP, FATHIBSP SampleCode\StdDriver T &1 X &
MNMPHESA JLAdemo, KK H X edemo B 5 1{H .

4.2 Wk

Oy — ML S B i

> NEEEIRE S HIRC(—/E 22.1184M, A 2 12M 5 16M)

< NEMRIER 2% LIRC(— 2 10K, A2 32K)

<> ANEREE R HXT U — B2 4~24M)

<> AT R LXT(32K)

< PLL

HER: ARG SN IRHXTAILXT 2 3L 51 B .

NTAEH, FHEZE, BRAREHIRCERIRN, AR SIRATERMFE4 Sk, BIRZ )G
WA RS PSS &ANP, B FEAFEREZ )52\ P 2 A, CZ AR A RE U R A5
BAIPHVIGILEFE2E 7, RAVIEWATIPA S ThEE PTG, WARW T

1) RGWiait
B OEFR IPEERIE, 8 b 5 AR DU WURIEAS 1P R BRI ER, S A
T2 HCLK (it CPU WIS &) o WEFERT PR BT, 1P BRI £ 0 IR PR AR 18 FE 1
EPRPE LR B AR ERE . AR IP A TAE. — M IP BRVGE R IR B0 #R2E HIRC, it
IP AEIEFE HXT B Bhjs, A aideffife HXT (R % A&t Configd, L HLJE HIRC Rk
SEAEREM), SAJE IP A BEVIRI 2R . T ANRESE M HIRC, F) IP AR 8RR, 1XF 1P
SATAER, BE TAEAIEE . BRETINIEREE IP RVFHERHE TIE, ERWER
iE 2 MEAPIRE (HENE AN EEER) R LR BE VIR h ik .
¥¥: Config0 RAFEEXFHFSE, HTEE LBERIAMERKNS. B3 Flash. 1.
i §E DataFlash &
m il IP P
B [iCE MFP Z 788 (2RI MZ7e8)
2) HJAME IP KRS

BN IP RGHIAEAC D IRER S — AR R B, fERER B BCE 2 ThRe S| .

May 15, 2015 Page 44 of 245 Rev 1.04



NUVOoOTON AN0012

T AR R A RS ) NANO112 BSP: NANO102 112 SeriesBSP CMSIS V3.01.000, 5
AR, #EIXAS BSP T4aif. H'E 551 BSP Al NANO112 [¥) BSP pREUHEA F—#F,
{HR 2 SUE YA . At EA P A K EVNT, %2 TR NANO112, H'eEm Ak
KA

4.3 ZHNFHE

BAZGROM ) 4. APROM. LDROM. Dataflash1H] i & [X (config Area). A [Kis FibA
SPROM, JisiA55ROM

- F T APROMIL & LDROMH [ F2 /7 FH config area?y /7 #% t €

< APROM: — R 12T

< LDROM: —f&Hki ISP, mILLE UART 5# USB ¥ #7 APROM H HIFEF

< Dataflash: —MHRAZBH 7 3R . X5 ROM A 18 v ML —3, A RS2 M
APROM H 73 —H,  HEAF e R/

< Config area: HTWE LGS —8AT08, FEUFLAHERHREMEZM Config area Z .
flan: M APROM i&/2 LDROM FHIGHATARY, =25 fiHe BOD, s {5§5E dataflash 555 .
Config [X $g Wi 4 -

(x0030_000C CONFIG 3
0x0030 _0005 CONFIG 2
CONFIG 1
0x0030 _D004
CONFIG D
0x0030 _0000

HHG R A CONFIGO A1 CONFIG1, A Rt CONFIGO. CONFIG1. CONFIG2.
CONFIG3. EAkf %2/ CONFIG Zif75%, 1E41iES% TRM.

JEE: Config areal B2 2 5 FBELR (17 B/ . WRAHHICP tool BHConfig area, /A
B, B2 FEEHAER HCHIP reset. 7 BEEE M H !

4.4 |AP
RZ O ASHFIAPLIRE, XASThRERI I A mid -

< i LDROM AH, 1 APROM ANfig 1, B LLEFE R il—8 4> %) LDROM H
< WHR ISP ALY KK, LDROM HBCA T, W] LL—#543 3] APROM H
< BEFEP A PO M HhE 0x00000000 464447, M APROM/LDROM T & 3l 7 FH U6 #74T

KEMBEFHAPE N, " LIF—F (AN_xxx7_IAP Application Note_xx_xxx.pdf)
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4.5 RGEHIE
REVIHWEL S T IR (clock)WIaG 4 A2 Dhag 5 1 (Multi Function Pin fEi#AMFPZ7 1745 ) ALHE .

void SYS_Init(void)

{

/* RBURE A */
SYS_UnlockReg(); /*ith i PR Z A 748 2 S ORI, BIMIPWRCTLH fr%, 5K 4745 5 Z M aix/

/* RRSN EE iR, —MRVEEE (4~24 MHZ) */
CLK->PWRCTL |= (@x1 << CLK_PWRCTL_HXT_EN_Pos); // HXT Enabled

/* FERPNE AR E, —AEL2M */
CLK_WaitClockReady( CLK_CLKSTATUS_HXT_STB_Msk);

/* HCLKEL/ZCPU HIES&R, VINAMESELHRHXT */
CLK->CLKSEL® = (CLK->CLKSEL® &-CLK_CLKSEL@® HCLK_S_Msk) | CLK_CLKSEL® HCLK_S_HXT;

/* {HHEUARTORIUART L N IP I 4 */
CLK->APBCLK |= CLK_APBCLK_UART@ EN; // UARTO Clock Enable
CLK->APBCLK |= CLK_APBCLK_UART1_EN; // UART1 Clock Enable

/* EFEUARTIN b */
CLK->CLKSEL1 = (CLK->CLKSEL1 & ~CLK_CLKSEL1 UART_S Msk) | CLK_CLKSEL1 UART_S_HXT;// i%tf%

Hh¥B 12 MHz or 32 KHz i ghis

/* EHMARGHINERE */

/* P1llClock, SystemCoreClock Al CycylesPerUs
*/

SystemCoreClockUpdate();

/* WGtk 1/0 ZIRESIH */

/* PBL3I{EUARTO #2l, PB14H{EUARTOKIX

*/

SYS->PB_H_MFP &= ~(SYS_PB_H_MFP_PB13_MFP_Msk | SYS_PB_H_MFP_PB14_MFP_Msk);
SYS->PB_H_MFP |= (SYS_PB_H_MFP_PB13_MFP_UART@ RX | SYS_PB_H_MFP_PB14 MFP_UARTO_TX);

/* PB4H{FUART1 RTS, PB5H{FUART1#:UL, PB6H{FUART1 ki%, PB7HI{FUART1 CTS
*/
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SYS->PB_L_MFP &= ~(SYS_PB_L_MFP_PB4_MFP_Msk | SYS_PB_L_MFP_PB5_MFP_Msk |
SYS_PB_L_MFP_PB6_MFP_Msk | SYS_PB_L_MFP_PB7_MFP_Msk);

SYS->PB_L_MFP |= (SYS_PB_L_MFP_PB4 MFP_UART1_RTS | SYS_PB_L_MFP_PB5 _MFP_UART1 RX |
SYS_PB_L_MFP_PB6_MFP_UART1_TX | SYS_PB_L_MFP_PB7_MFP_UART1 CTS);

/* BN */
SYS_LockReg();

ERIN CPU N B AR DA R A 1P AR 56 9 30 i i R A A B8 B T /b % 1P: WDT
HFEN B 10K, LCD 1 RTC & £4M K 32K.

AR, {ERE T ANEEE SR HXT 5 CPU BB ER ) Ry Ah ik i iR . [EIE UARTO Al
UARTL )8 HXT 1E i 4hJs, JE{HfE UARTO 1 UARTL (i #h. ECE T UARTO
UARTL [#15] 1, PB13 1 PB14 43 51*4/E UARTO [¥) RX 1 TX, PB4. PB5. PB6 il PB7 4} 4l
Y5 UARTL ) RTS. RX. TX #1 CTS.

UART tn5E RAE ] RX AT TX PARJIE, RTS A1 CTS 0] LAHAE M@ 1 GPIO Jiil .

4.5.1 et Ihes

HERFIMO/MA— AR I eh i H Thae, TR S B, s AN shg e O R E .
XA THEES ] — A% CLKO/FCLK, % %1 a2 FRQDIV

Void CKO_Init()
{
/*{EREFRQDIV 4+ /
CLK->APBCLK |= CLK_APBCLK_FDIV_EN_Msk;
/*IEFEFRQDIV IHEHE NHCLK, M CKO% H (R Eh A3 S HC LKA Jo*/

CLK->CLKSEL2 = (CLK-
>CLKSEL2&~(CLK_CLKSEL2_FRQDIV_S_Msk))| (CLK_CLKSEL2_FRQDIV_S_HCLK);//CKO using HCLK

/*¥4P3. 6L B NCKOLfHE*/

SYS->P3_MFP &= ~( SYS_MFP_P36_Msk);

SYS->P3_MFP |= (SYS_MFP_P36_CKO);//HCLK MP3.64iiH

/*  CKO HtHiMiiZey HCLK/1 */

CLK->FRQDIV = CLK_FRQDIV_DIVIDER1 Msk | CLK_FRQDIV_DIVIDER_EN_ Msk;
¥

T AR BEFRQDIV IPHI B Eh 3 B HCLK (CPURIBT &) o ehiE, i B P3.6 NCKOIRE,
B 5 it B FRQDIV 25 47 28 5 HCLK M P3.6%i H -
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Z A A LLZEMO51_Series BSP._CMSIS_Rev3.00.002 T 4 &, R Z i FICKO_Initih 7] LA P3.6 &
FIHCLKPIF £ T o

B HE R 20 B2, A PR 2 HCLK/2 1, XA EVFEREECLK IPFFRQDIV
TATL A .

4.5.2 HIRC Trim ZhfE

R LG B ] LR ARE32K trim N FTHIRC . — B HIRC &R EVE HliR Z2% A 4, fEA I EIX
MRS, IXEHE ] LA ZMB32KRtrim W HHIRC,  trim:2 J5HIRCH & v LLIA £]0.25% 26 47 .
TrimIhge— BAERER — B LIE, Aok, R ANME32K S IRME B JE (P E5EE 1 a F
PLiER — /220K ~ 47K AT, trimgi i1k, R A AW, B DLRE ZE 78 A W B I 2537 )5 2htrim
igeE.

JXLXT I B Bl S R BA 21 R )4 A= i+ /
void HIRC_IRQHandler(void)

{
uint32_t u32IRCStatus;
/BRI TR S x/
U32IRCStatus = SYS->IRCTRIMINT;
SYS->IRCTRIMINT = u32IRCStatus;
/*EFT R EtrimThRE*/
SYS->IRCTRIMCTL = SYS_IRCTRIMCTL_LOOP_32CLK| SYS_IRCTRIMCTL_TRIM_12M;
}
/*EREtrimIAE*/
void SYS_EnableAutoTrim()
{
/* 32> 32Kl ST~ S fE R trdim HIRC*/
SYS->IRCTRIMCTL = SYS_IRCTRIMCTL_LOOP_32CLK| SYS_IRCTRIMCTL_TRIM_12M;
/*— ELH R R A e/
SYS->IRCTRIMIEN = SYS_IRCTRIMIEN_32KERR_EN | SYS_IRCTRIMIEN_ FAIL_EN;
NVIC_EnableIRQ(HIRC_IRQn);
}

HEHFSYS _EnableAutoTrimak 7] LAE fEAuto trimIhREtrim HIRC T o 1 32K fb R T 1 T [,
7 T i AL 3 R B HIRC_IRQHandler LI F S shtrim BP ]

45.3 Bt
RS — A 3R R E A7 77 ;. CPU reset. Chip reset#1System reset
<% CPU reset: #i/E¥ CPU ATHEE PC HEE4EEI 0 Huth 7 EHPATIET, HEIMLEAZAL
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< Chipreset: Ft2BAOHEAL, LT POR(power on reset) FHLE ML), 1EFE A 5 H 4
17

<~ System reset: ZXfLLF Chip reset, Br T AR AL &R EEFI Config Area FME A< B HmE, FL
B ER e AL

FATH H System reset V] #|APROMIZ 1T, (& JJF|ILDROMIZIT . FR 4t L MAPROMIZATIA & M

LDROMIiz 1T HiConfig areath i€, {H 2 N AFA B ) BIFEA X IRz 1T, XK System resettl

Bl . HSZHCPU resett a] LL, {H/ZSystem resetf{ i 4b /& & 2= A A HIIPES A7, B 1L e A 1E 5

(PR L EL B

4.5.4 KRB FEAL
RIEEL—M A3 Z-PE: BOD. LVR. POR

FriEBODEL A B AT, 28T ¢ e AR, AT NSk, LVRHZACH R . BODKI I 4k
EHZNHIER PUERE, LVR—ME [ & 1 T

PORGE /& FHLEN, FTFEBMKEEA AT, K202V, B EREF02VEL T, A <fih
KPORENL; B RGN E I ZPOR S 3t AL FTE 1HZ 4

HHIMCU BODAILVRH# A, AR RAEBOD. —MLVRABOD &L EAH G —A, 7E 35 B A BE MR
o BN, Bl R F] 1.2V TFR3.3V, MCUR < TAEAIEY , XEHEH EEEBODEELVR
EERAT.

NANOBN HABOD, W #4554 T BOD, A E#F]£40.2V(LDO) 4 2= fih K PORE A/
NUC100 BODAILVR#RA »
He R4 K5 AT LB TRM A (3 .

4.6 UART #J4htk

R IMO/MA UART#B A 1628 5 & 6424 FIFO, HIRZZAFUARTEIE M/ & . . tn%RX FIFO
R T ik & 2K 0 % 14, UARTHZINIAN 715 A4 & K AERDA (IR 7T 15 ) i, XAE AT DL
CPURIf#R. FHEMIEM, WRRX R0 7T E A TpWE 2 3 I it B 232 U5k i o
HRX FIFOF IR BN AT LG, @2t G 14, an i g ik 25 i #3% A HU R R — AN 5k
2 RGBS FR W (RTO).

BAPHIVIAE IR T ZE AT B, SRE A R IPTIRERIAA 1L . FIAE L UART Z Tl 75 245 e 2 A I
gk, SRJEIE PRI RO MERE B . B e R UART HI 2 10 51 I M UART T RE

void UARTO Init()

{
/* UARTIEFEHIRCHUIN 4Py */
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CLK->CLKSEL1 = (CLK->CLKSEL1 & ~CLK_CLKSEL1_UART_S Msk) | CLK_CLKSEL1 UART_S_HIRC;

/* {HREUARTO TIPS BH */

CLK->APBCLK |= CLK_APBCLK_UARTO_EN;

/* PB13[I{EUARTO #20, PB14HIfEUARTOKIE */

SYS->PB_H_MFP &= ~(SYS_PB_H_MFP_PB13_MFP_Msk | SYS_PB_H_MFP_PB14 MFP_Msk);

SYS->PB_H_MFP |= (SYS_PB_H_MFP_PB13_MFP_UARTO_RX | SYS_PB_H MFP_PB14 MFP_UARTO_TX);

/* Init UART® */

UART_Open(UARTO, 115200);/*¥I\EHEK A N8bit, WA A EIRE, 1/MF hAi*/

/*WIUEALUARTL, BF%E9600, K AI8bit, 1/MFIEA, fERIR*/

UART_SetLine_Config(UART1, 9600, UART_WORD_LEN_8, UART_PARITY_ EVEN, UART_STOP BIT 1);
¥

KENTREERERE, CEBEREE, ERemer, FdE 2 Thag s AR UARTO Inited £ 5L i
1o HEUXE A KK MR, AEHEISys_Initth AT .

UART_OpenZ iR #EUARTIZ S (1) el vH B RF 28 . 23 H 21 ek 2 SystemCoreClockUpdate(); 5 it
FHEAAREHATZ G, UART_WRITE(UARTO, 0x31)5t4x MUART TX5| & %0x31 7 . Qi SR o fE
F printf§7 BN {5 5., keil project = Jil A retarget.c gt 7] LA, 48 J5 HH % & X #define DEBUG_PORT
UARTOMR 52 printf BN UART 4T E

A SRABAE ] R W S, ARG A T

void UART@_Init()
{
/* HEPRUARTHTARJE */
CLK->CLKSEL1 = (CLK->CLKSEL1 & ~CLK_CLKSEL1 UART_S Msk) | CLK_CLKSEL1 UART_S_HIRC;
/* {FREUARTO TIPSl */
CLK->APBCLK |= CLK_APBCLK_UART®@_EN;
/* PB13H{EUARTO £, PB14fH{EUARTOKI%
*/
SYS->PB_H_MFP &= ~(SYS_PB_H_MFP_PB13_MFP_Msk | SYS_PB_H_MFP_PB14_MFP_Msk);
SYS->PB_H_MFP |= (SYS_PB_H_MFP_PB13_MFP_UARTO_RX | SYS_PB_H_MFP_PB14_ MFP_UARTO_TX);

/* Init UART® */

UART_Open(UARTO, 115200);/*ER\E#EKSE N8bit, A GHEKRE, 14MF 1hhi*/

/*WIUELUARTL, %9600, K A8bit, 1/MF1EA, fERLR*/

UART_SetlLine Config(UART1, 9600, UART_WORD_LEN_8, UART_PARITY_EVEN, UART_STOP BIT_ 1);
/R B WGBS I [B] 40, FALEERRE*/

UART_SetTimeoutCnt (UARTO, 490);

/X BB IFIFOf R 4 7 14B* /

UART_SET_RX_FIFO_INTTRGLV(UARTO, UART_TLCTL_RFITL_14BYTES);
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/HEREERIRFIFO RIE AT, FRBRUSGEE S K>/
UART_ENABLE_INT(UART®, (UART_IER RDA_IE_Msk | UART_IER_RTO_IE_Msk));
NVIC_EnableIRQ(UART®_IRQn);

}
/*UARTO Iy &b 74 o8 K+ /
void UARTO_IRQHandler(void)
{
uint8_t u8InChar=0xFF;
uint32_t u32IntSts= UARTO->ISR;
/% R AR AT R A W 2 PR SR I e b+ /
if(u32IntSts & (UART_ISR_RDA IS Msk| UART_ISR_RTO IS Msk)) {
/* BERIRFIFO TR HHE, EHEHFRIFIFONT */
while(UART_GET_RX_EMPTY (UART®)==0) {
/* WFEAFIFOH i — AN */
u8InChar = UART_READ(UART®);
}
}
}

UART IPE NS K%L SYS ResetModule(UARTO_RST); LSz i 185 Fr BN IPHS AT Bk 1) B Ar
e, HREATBEANPHIZH

4.7 GPIO ¥It54k

HE A BIMO/MAE: Fr A AT BIIOHR T LR AR T, A T & KRR I E & A ATl B /b

FTEINTORIEINTL. A 2FRGPIOI AT LA B NEINTOZHREFEINTLIIRE, 4 %l & AEEINTOH

FEINT1H . HERIOMMB &S SE AL R, HENBZIOHH - Mm=ER7, #l:

PA/PB/PCILH H =4, PD/PE/PFILF iS5,

FEANNON EB— My N B R FE, SRAF AT CAFT . — M H T 3%, B 12C AN AR AN b4 e

FH A5 45 o

FENOH A LIS R WryE B DI AE,  — AR A Fa e 1 i ik B A SR NS S5 2R s s R 75 B 4T

A

NUC472/NUC442FTIMASLIIOLL B3, "EA11H £ ~Power Domain, A2 FrA 10K {k B o s ]

PIAE, fEAFFN — g8 &,

» NUC472 1 NUC442 Vbat 11 5t PG.14. PG.15. PA.O 1 PA.1, IXUEJHIE Vbat 7 st fibey, FrLA
Vbat —EEHFH, B AEdib B VDD #38]—#. H4h PG.14 1 PG.15 Rl Ny HE L)
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REFH T-4h% 32K ik, R AH A GPIO 75 #1224 Config area. FATT—M&H ICP tool &k
Config area, [’ Config area f&ii 2 Ja T EE A A REL M » H USB £&44 Nu-Link 1 H iR
%3] PC L, #TJF ICPtool, ZE4ZFIHAMR. A Settings, ARG WML EHMERNT 7, K Work as

GPIO” 4774

& Nuvoton MNu
Project Chipj

Disconmed

Part Ma.

Load File

LDROM
APROM
Data Flasl

Config Bitz

Setting
File Data

LDROM ,.f_-.,En

Pragramming

[C]LORO

B ° Chip Options

E—

Clock Source Options

() External Crystal Clock [4~240Hz)
@ Intemnal RC 22MHz Oscillator Clock

Brow-out Yoltage Options

@ 4.4y @37 27 [
[] Brown-out Detector [ ] Browsn-out Reset
Boot Options
) LDROM @ APROM
() LDROM with 1AP () APROM with 1AP

%11 Pinz Mulki-function Options
() otk az GRIO @) “Work az External 4724k Hz Crystal Pin

32 Pins Multi-function Optia
@ Wwork as GPIO

170 Initial State Options

() Wwork az External 32KHz Crystal Pin

@ Input Tri-state Mode () Quasi-bidirectional Mode

EMC Interface Optiong
0 Ml Mode @ RMIl Mode

D ata Flazh Options

[7] Data Flash Base Address: 0w FFFFFFFF
Data Flash Size:  0.00K =
[ atchdog [\ atchdog Clock Power-down
[7] Security Lock
Config Value
Config 0: | 0xFFFFEFFF Config1: | 0<FFFFFFFF

2 Ja$17/2) Config, s Start st SURD) T

Prograrmmming

[ LDROM

Build: £491r

[]&PROM  [] Data Flask Config Dptions "

Ll
-
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> M451 4 Vbat. VDDIO 1 VDD 3t 3 /™ power domain. Vbat %157 PFO ~ PF2, VDDIO fi 37

PE.8 ~ PE.13
J+ H. Vbat #1 VDD Ll & VDDIO iX 3 /N E AT PAANE], #l4n: VDD %5 5V, VDDIO A PL45 3V,
Vbat 7] PA%5 3.6V, XA LA TR T LB 24 R

NUC472 Power Domaini£4H % kHn T &

-
< ~ 5_
1 e zZio O0F <
0.1u 10u w - o (s 1 %)
y s < NO N0 1%
> > o XL xXe >
Internal 32.768 kHz
12-bit ADC Reference 10 Cell crystal TrarLleS::Eiver :i B:g—gf
Voltage oscillator -
AVpp [ Operating Analog 57 : 3.3v | USB_VDD33_CAP
AVss (] Amp. Comparator Y
10uF
Brown- Low RTC & VSSA
out | Voltage |Temperature || Vearto 1.8V | | 80 bytes 5V103.3V | o | Voo
Detector | Reset sensor LDO backup LDO Veus
register
SRAM Flash Digital Logic
LDO_CAP| | 18V | | |
we=L | I [ [ A I
;7_- 22.1184 MHz 10 kHz
PLL POR18 HIRC LIRC
Oscillator Oscillator
4~20 MHz ]
|| | | GPIO except
XT1_OUT [ crystal POR50 Vpp to 1.8V Power Oln 10 Cell i DAD PR lp
XTL_IN B oscillator LDO Contro ’ ’
/
NUC442/NUC472 Power Distribution |
2 8
> >

M451 Power Domainif4H & Bl an - &
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o™
£ z_ 3.
i 2 ot s
] B a&,><&
by : oo oo
| = | [ |
Intemnal | 32,768 kHz
12-bit ADC Reference { 10 Call crystal UsBE O Egg_g:
Vohage | oscillator Transceiver [-—1 USE_|
|
|
Aon [ . Analog | 1.8V 3.3y USB_VDD33_CAP
12-bit DAC
L " Comparator E—_l .
Birowwn- Low RTC & _m'_
out Volage | Toueh || Verrto 18V | [ B0 bytes SVt 33V | | | Vo (M45xG/MASKE Onily)
Detecior Reset senser LDO backup LDO Weuz (M45:dDIME 5 C Only)
register
Teqeeraturs SRAM Flash Digital Logic
loCell H— PEBPE13
LDO_CAP v | ) [ [ [
— | ] [ 1 [ 4
P 221184 MHz 10 kHz
PLL POR18 HIRC LIRC
Oscillator Oscillator O Voo
4720 MH=z GPIO except
HTOUTET ol PORS0 Voo o 15V Power On 10 Cell ] PF.0 “PF 2 and
KTUINDH  oecillstor Loo Cantrol PE8™PE.13
i
M451 Power Distribution Lo
£ $

ETHRIZIAE R VBATHIVEH, ALK ZIHE 2 VDDIOKEH .

NHES AT IOAIIRAE,  108T 44 TE AR S R 10BE D Far A\ /O R FHE X 1) S48 5K
IO, B ILIONRIR . I M T RERC & b

IR JA I

Void GPIO_Init()

{

/* PB.o MCE NHiH, PD.4 FLE NMIAEER */

GPIO_SetMode(PB, BITO,
GPIO_SetMode(PD, BIT4,

/* PD.o [C&E NiHi*/

GPIO_SetMode(PD, BITO,

/*MPBofiiiio*/
PBO = O;
/* ¥ PBS WO E N A IRERE LR */

GPIO_PMD_OUTPUT);
GPIO_PMD_INPUT);

GPIO_PMD_OUTPUT);
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GPIO_SetMode(PB, BIT5, GPIO_PMD_INPUT);
GPIO EnableInt(PB, 5, GPIO_INT_RISING);
NVIC _EnableIRQ(GPABC_IRQn);

/* ¥ PE2 BCE VAR, FTOFANES Lh, JRERE TRl */
GPIO_SetMode(PE, BIT2, GPIO_PMD_INPUT);
GPIO_ENABLE_PULL_UP(PE, BIT2);

GPIO EnableInt(PE, 2, GPIO INT_FALLING);

NVIC _EnableIRQ(GPDEF_IRQn);

/* ¥ PA2 BCE AN EINTO 5IH, JH{Hfe FERISHK */
SYS->PA_L_MFP = (SYS->PA L _MFP & ~ SYS_PA_L _MFP_PA2_MFP_Msk) |

SYS_PA_L_MFP_PA2_MFP_EINTO;

}

GPIO_SetMode(PA, BIT2, GPIO_PMD_INPUT);
GPIO_EnableEINTO(PA, 2, GPIO_INT_FALLING);
NVIC_EnableIRQ(EINT®_IRQn);

/* HREH R IR RE B B A B OAPB. SHIPE. 200 JAPA. 2R RE T HR T, BT LLBIFHT TR £ Thae */

GPIO_SET_DEBOUNCE_TIME(GPIO_DBCLKSRC_HCLK, GPIO DBCLKSEL_1);
GPIO_ENABLE_DEBOUNCE(PB, BIT5);
GPIO_ENABLE_DEBOUNCE(PE, BIT2);
GPIO_ENABLE_DEBOUNCE(PA, BIT2);

void GPABC_IRQHandler(void)

{

/* KA RBKAEPB.S Ik */

if (PB->ISRC & BIT5) {
PB->ISRC = BITS;/*J5FRPB.5H HibrE*/
PDO = PDO ~ 1;
printf("PB.5 INT occurred. \n");

} else {
/* ANHIERHE Y */
PA->ISRC = PA->ISRC;
PB->ISRC = PB->ISRC;
PC->ISRC = PC->ISRC;

printf("Un-expected interrupts. \n");

void GPDEF_IRQHandler(void)
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[ RIERTBRKAEPE. 2 i/
if (PE->ISRC & BIT2) {
PE->ISRC = BIT2;
PDO = PDO ~ 1;
printf("PE.2 INT occurred. \n");
} else {
/* ANHIEREE R */
PD->ISRC = PD->ISRC;
PE->ISRC PE->ISRC;
PF->ISRC PF->ISRC;
printf("Un-expected interrupts. \n");

}
void EINT@_ IRQHandler(void)

{
/* iEBR PA. 2R E */
PA->ISRC = BIT2;
PDO = PD@ " 1;/*<’%PD.0*/
printf("PA.2 EINTO occurred. \n");

GPIO IPH /™% 1745 "{OFFD(OFF Digital), ¢ PAAHME I 7@ i i B . W R 5 I &
FEER I EE, #ltn: ADC. DAC. ACMP. SEG. COM. DH1. DH2. V1. V2. V3%IjfE, iX
LU BT B OFFD bit iz A% g8, <M BIBUF X %, 8 50 3 B 2 - AN 4T . 7]
TR HEL

4.8 Timer ¥FJ#&1LE

BERE NS RAIRZ DR @ E N TR, FH TR, Ik UIaE, @ ik ADCEE
S, RFWRESL AT LIS —F (NANOB TimerIh g /28 UL R AE 55 EVE O N pdf) , BAR
MRYITimerjfe A 257, H2EHITE BREA -, R LA ER . HEIWNIcSE
Sys_InitHH i 5 Ff S RF I B AR E -

X HL RS 2 ] B E N T e

/*Timer@ i AbEE R4, Timer@kAHENS, MZRSFH AL LW, (KDY m AU R AERE 1 ik, Frbd
AR X demojd i (¥ 4L HE* /

void TMRO_IRQHandler(void)
{

static uint32_t sec = 1;
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printf("%d sec\n", sec++);/*FEIT[A]*/

/] TERR TR
TIMER_ClearIntFlag(TIMER®);

}
int Timer_Init(void)
{

/* Timer@iEFEHXTHUEE0YE, I HABRI */
CLK_SetModuleClock(TMR@_MODULE, CLK_CLKSEL1_TMR@_S HXT, CLK_TMR@_CLK_DIVIDER(1));

/* fHRETimeroffy il */

CLK_EnableModuleClock(TMR@O_MODULE) ;

/* Wi Timere, JUHEA, 0 &A—IRHl*/
TIMER_Open(TIMER@, TIMER_PERIODIC_MODE, 1);

/* IR B IR ST LB AT A AR B AT LA R AN R */
//TIMER_SET_CMP_VALUE(TIMER®, OXFFFFFF);//M&0k tbi 27 47 2% (1ME
//TIMER_SET_PRESCALE_VALUE(TIMERQ, 0x0);//fEeiiisr#iiiI1E
/* {fifETimeroth i */

TIMER_EnableInt(TIMER®);

NVIC _EnableIRQ(TMRO_IRQn);

// JAZ Timer @

TIMER_Start(TIMER®);

}

IXANTimer _Initeg %50 5 TS GE I 8 AT 1P Ade £ ik B I i R BN 3171 R S wI Bt R AR R —FE, &1
IP3% $E i AT RE I B FH B2 R 8, 3.1 RGP e BLRE VT M B A7 o i 5 2. XA
FHRAA L. 3R LT EROM, AFH T RES1EM.

T A AR e R A v T A R S TimerO F B Y5, A BE TimerO A B 49 . it & Timer0 Ay J& H #5
X, BHRAE—RFW . WRTIMER Open J& ik AEAE oo W & A= i, ] DAIA B T 1 22
XAE:

TIMER_SET_CMP_VALUE(TIMER®, OXFFFFFF);//1Erbb i %1725 M
TIMER_SET_PRESCALE_VALUE(TIMERO, 0x®);///&edii /4 (E

4.9 ADC ¥tk
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HE I ADC R AR FE H 37 M300KSPS~1IMSPSAE:, i#iE8~161M 4%, — K REF14lADC, &4
HIERTCRFE. WAKZ24IADC, W] LLER REE2ANEE, F1UW:M0519. A It i B 4N 5% 5]
fivref, A1 X BEFHAVDD GBI ES IR S, B A NS5 FNR E AL SR
HRENHSHE—RA KR, SEEEE—RREL0% LA . [EH A SEEED SR MCUA Vref
S BIET PLNVreffardy, AR5 LUFRH, XFENHSEERE. WHEELRSHHADCRE,
A, 7EDatasheet SCAF BT :

ARAMETER v SPECIFICATIONS B
MIN. | TYP. | MmAX. [uniT|  (Supply voltage =3V)

Detection Temperature Toer -40 +85 e

Operating current Iteme S ] S A

Gain Ve -1.76 -1.68 -1.60 |mv/°C

Offset V1o 735 745 ¥a5 mYy |Tempeature at 0 °c

Note: Internal operation voltage comes form LDO.

ADCSE A EI {1, T Offset, 4R (L. 68mVAR -tz

AR R FIEADC Hdin, FLUCRIERI. B ZSEIEFEADC IPRIRBRYE, f£HEADC IPK]
fph, RS HECE 2 DIRESI . I IS Bhic 45 £ Sys_Initsh A 8 T S5 A5 I Bl Az g o IX H R S R
ADCH KINHIIGEAL o

int32_t ADC_Init (void)

{

SYS_

/* PRI ERYE, ADCIEHIRC, I HEgHi=12M/5 */

CLK_SetModuleClock (ADC_MODULE,CLK_CLKSEL1_ADC_S_HIRC,CLK_ADC_CLK_DIVIDER(5));
/* {HBEADC TP 4d */

CLK_EnableModuleClock (ADC_MODULE);

/* BcE PA.e FIfEADC ifide */

SYS->PA_L_MFP = (SYS->PA_L_MFP & ~SYS_PA_L_MFP_PA® MFP_Msk) |
PA_L_MFP_PA® MFP_ADC_CH®;

/* RHIPA.0 [ FiEE */
PA->0FFD |= ((1 << @) << GP_OFFD_OFFD_Pos);

/* ADC LAEFEHiiumsinglefizl, JRffifeiEIEOUE & KFE */
ADC_Open(ADC, ADC_INPUT MODE_SINGLE_END, ADC_OPERATION MODE_SINGLE, ADC_CH @ MASK);

/* Power on ADC */
ADC_POWER_ON(ADC) ;

/* ¥ FAVDD L JEAE N2+
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ADC_SET_REF_VOLTAGE (ADC,ADC_REFSEL_VREF);

/* MHEEADC HWT, A58 K R AR R T/
ADC_EnableInt(ADC, ADC_ADF_INT);
NVIC_EnableIRQ(ADC_IRQn);

u8ADF = 0;
/* FFeHE */
ADC_START_CONV (ADC) ;

while (USADF == @);/*“5 1L 5 pli*/
/* BRI */
u32Result = ADC_GET_CONVERSION_DATA(ADC, @);

printf("Channel @ conversion result is @x%x\n",u32Result);

ADC_DisableInt(ADC, ADC_ADF_INT);

ADCH 3 TAERE: Bk, BTG AE LG R,

> R R RMERE I b e B IR EE el A5 1

<> HORPEIN: R AERTE RN IEIE e i IR g 1k

> ESEN: HRTERTE M RERIEIE S IR, FSER— IR, SRR, BB
AR A 1

ADCHIE 5 2Mm AR PG, Z4)

<> Hdge R SRAE RN EIE

> E4r WA S S AR A

TR ARIS I BEHIRC I ADCHI I 095, FF H3EATERIN, Wit 2 ADCH) TAESIR N12M/5 = 2.4M.,

SR BEADCIHII £, #PA.OBC & NADCIIRE, RN RFIPAOI B FE . &/GRCEADC N

i, RIS, FREREIEIEO, EBEVrefs| HIESHYR, HEREADCH Wr. JHEIADCH#, 5%

Pese 2 I, rHUEE e gh

FiLADCTARIRE 5, HRBEHIFADCRAR Z . ADCHIF#RE RSB R AE R, W

RGP R T U, SHEHEMARNES). AMNRMRE T 2/ N EERTCERE, BFANEH

BN KRR, SMEEZ ISP, XNRER DUES AN, HEICADCH TAE4

K, W INADCH) Ak &5 Iy e fift v o

W tn: {5 B ADCA VDD H JE . A FH %5 /N 400K L BH 43 15 4R J5 $7 BIPA.OSKAE,  [RIRFPA. Lt A% fE

KRB RS S, IXEHMENRPA LM HE LLPA.OS, K IllBfIVDDHE &2 mE, 5 M2 Rk
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/R EPAONIGES, WaFEE S RIEINN, XNENBIER . K NPA.LLLPA.O FIH %,
KFEPAORT, WESCKAFHASTH, FPAOMH L . XEHEEFIRADCH TAEMZR, IR
AR AN, TR KIPAOKIMERE S I T o WHRPALELPAONL, XIS EPA.ON A 7 FE e it b FELZ
B LA PA OB 7R L, MBIIPAORIME R & 1IEH T o

Fﬁw\’
1) MR

2) &% ADC LAESHR
3) MM ADC SRAER #h

A& ADCHS EEH F T B

4.10 12C #1464k

12CHIE KK EAPEE, 1R2 NEHGPIOE T I12C, (HEBIK HCPUZRIE, It H—fi% H fEfs
fAMaster, AU slaveir 2 3 K #E 1

TFHIAE—TFI12C IP.
XN EI2CONBAEES, 12CHIHE 6 & 28
INTEN Reserved 12C_STS START STOP ACK IPEN
MEFAWRIN: FWEREN, IRESZBIERAL, KIESTARTE S, KIASTOP{ES, [HIACK,
{fifg12C IP
<% 12C_STS: 12C FPIRERAEZME M E 1
<% START: 3K 12C IP Ki% START (25 . —HKRKIEMI), % 12C #iAE N 12C Master
< STOP: i&ER 12C IP %k i% STOP {25
< ACK: Sk BB IEFIHEZAL A 1, 12C 1P ¥ [H ACK 4% 77, 75 H NACK

HSZR2CHISE AT LA, 12CHR N e 2 IR KB KT, MWSTARTE 5 H UG, KiEMFZHhE T
T Z JFIBIACKINACKIR A, RIE IR 2 5 IREIACKINACKIR S, KIESTOP

-
1
a
|
i

SCL:I'uln'1'I,|':'| T 8 ] 1 2 37

|
| é

p=——=f=f-

jw o

[%

-

- )

Figure 6-74 I°C Protocol
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KBRS, RS BRENRR, iaRkERCHE, RIFZHF A mAE KA 7
H,

STATUS

T B 12CHE I Master FlISlave ] &R 15 LA

Master Mode Slave Mode
STATUS  |Description STATUS  |Description
0x08 Start 0xAD Slave Transmit Repeat Start or Stop
0x10 Master Repeat Start 0xA8 Slave Transmit Address ACK
0x18 Master Transmit Address ACK 0xBO Slave Transmit Arbitration Lost
020 Master Transmit Address NACK OxB8 Slave Transmit Data ACK
0x28 Master Transmit Data ACK 0xC0 Slave Transmit Data NACK
0x30 Master Transmit Data NACK 0xC8 Slave Transmit Last Data ACK
0x38 Master Arbitration Lost 0x50 Slave Receive Address ACK
0x40 Master Receive Address ACK 0«68 Slave Receive Arbitration Lost
Ox48 Master Receive Address NACK 0x80 Slave Receive Data ACK
0x50 Master Receive Data ACK 0x88 Slave Receive Data NACK
0x58 Master Receive Data NACK 0x70 GC mode Address ACK
0x00 Bus error 0x78 GC mode Arbitration Lost
0x90 GC mode Data ACK
0x98 GC mode Data NACK
0xF8 Bus Released
Note: Status “0xF&” exists in both master/slave modes, and it won't raise interrupt.

OXF8/2 M 2k S N (PR ASME, W /ESTATUSZ 785 I B A 1H

THVEMNA— T LR EARES

MastertR &4

1) Ki% START {5 SR, K4 12C dilkr, STATUS ZH17 2% () =0x08

2) 1EJ 12C Master 3% F Kk i% STOP X ki% START (55 Th, K4 12C i, STATUS 2178
{E=0x10

3) RIEHLHE+W B IEURE] ACK, KA 12C K, STATUS Z3f7#5 H{E=0x18

4) RIEHHE+W B IR NACK, &4 12C Hillr, STATUS 7577 #% FIE=0x20

5) KEHIERIThIFIE ACK, K 12C F1lr, STATUS & 1728 [111H=0x28
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6) RIEEIETHIFULE] NACK, KA 12C I, STATUS #F {74 HI{E=0x30
7) Master KA M, KA 12C M, STATUS 2547 8% 1) {H=0x38

8) KIEHLHE+R A ThIFUREI ACK, KAE 12C 1K, STATUS & {775 1{EH=0x40
9) KiEthhb+R BRI NACK, KA 12C B, STATUS %547 #% 1 {E=0x48
10) Y B EdE iR Al ACK, &4 12C dillr, STATUS 2917 #s 1 =0x50

11) U B EdE iR Bl NACK, &4 12C Fllr, STATUS %47 2% {E=0x58

12) gk, KA 12C K, STATUS 7547 2% H{E=0x00

SlavellRa& /141

1) Y% RE-START 5 5 8(# STOP {55, K4 12C H1lr, STATUS %547 %% HI{E=0xA0

2) WF| SLA+R {55 IR Al ACK, KA 12C H1lr, STATUS & /74 11{E=0xA8

3) 1E N Master fH# 2 HW £ H 3% 4 Slave, 2 Jai#) SLA+R 55, K4 12C Hilkr,
STATUS 4+ #5 [1{E=0xB0

4) RIEFUEIFUE] ACK, K4 12C dlkr, STATUS 2947 %% (118 =0xB8

5) KRIEEIEIFULE] NACK, K4 12C d1l¥r, STATUS 29 1E %1 =0xC0

6) MIZLKIERE— MR, (H2FERIEIFZE ACK, KA 12C H1ir, STATUS & {74 1IMH
=0xC8

7)  MEULE] SLA+W FEiR [B] ACK, &4 12C F11Kr, STATUS & /745 1{H=0x60

8) 1E A Master fh# 2 HW < 305y Slave, 25U SLA+W 155, K4 12C ik,
STATUS Z 1+ #3 [ {E.=0x68

9) Uk FFHE IR ] ACK, K4 12C ik, STATUS %17 25 #1{H=0x80

10) Y B dE iR 5] NACK, &4 12C ik, STATUS %17 2% 1 {f=0x88

11) 7RI E] SLA+W FRIR [B] ACK, K4 12C i, STATUS 27248 I{E=0x70

12) T B E R, KA 12C Rk, STATUS 547 8% HI(E=0x78

13) J IR A R EdE IRk 9] ACK, KA 12C Hilt, STATUS #F f7 48 {E=0x90

MUEPFANRE A, EEI2C, MRJafEH W B &5 STATUSH /4%, ALERZEHATLL 7.

I F W P B0 I 8] AL AT R RS A, it R 2B P, XA AT LB IR B #zhold 1

NN/ HEEPROMI G 1o JEFERSCIEF M B MIPH IR B, [ RES D IPHI 1, R
HZ RS, RIERI12C IPLIREAIIAAL. 5 Ah212C ) i A BE R K. i b Ak 28 ol 20 AR 45

STATUSZF A7 AE, TR . R ZHH K %2C_SET_CONTROL_REG(12C0, 12C_SI);if
PRRAS SRR E, 12C IPFLS BT T —/MRA.

void I2CO IRQHandler(void)
{
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uint32_t u32Status;

/* BRI */

I2C0->INTSTS |= I2C_INTSTS_INTSTS_Msk;
/*BAFSTATUS B 78 R EL* /

u32Status = I2C_GET_STATUS(I2CO);

/R P TR S/
if (I2C_GET_TIMEOUT_FLAG(I2CQ)) {/* A ‘EiAHTilki*/
/* IEERE iR */
I2C_ClearTimeoutFlag(I2CO);
} else {/*R&DCEFkr*/
if (s_I2C@HandlerFn != NULL)
s_I2C@HandlerFn(u32Status);

/% T2C Sellelal v ek A
*/

void I2C_MasterRx(uint32_t u32Status)
{
if (u32Status == 0x08) { /* START #ii%, #EAASLA+W */
I2C_SET_DATA(I2CQ, (g_u8DeviceAddr << 1)); /* 5 SLA+W FIX(Hi75 (745 I2CDAT */
I2C_SET_CONTROL_REG(I2C@, I2C SI); /*IGKRiRAmiZbr&, 12C IPFFUARIESLA+WY/
} else if (u32Status == 0x18) { /* SLA+W O KIEFF HILFEIACK */
I2C_SET DATA(I2CO, g au8TxData[g_u8DatalLen++]); /*¥ 5 K ik ¥ S I I2CDAT 1728 */
I2C_SET_CONTROL_REG(I2C@, I2C_SI); /* JEFRIRAESEIrE, I2C IPFFIHRELIR */

} else if (u32Status == 0x20) { /* SLA+W T4 k&It HILRINACK */
I2C_SET_CONTROL_REG(I2C@, I2C_STA | I2C_STO | I2C_SI); /*KIASTOPJHELH KILSTARTIS 5*/
} else if (u32Status == 0x28) { /* DATA C&#ki%FF HILBIACK */

if (g_u8DatalLen != 2) {
I2C_SET_DATA(I2CO, g au8TxData[g _u8Datalen++]); /*4k4: 5 Kidli S I2CDAT A 7 4 * /
I2C_SET_CONTROL_REG(I2CO, I2C_SI); /*EBRIRAEEIrE, 12C IPHIRAELIE*/
} else {
I2C_SET_CONTROL_REG(I2CO, I2C_STA|I2C_SI);/*ifFRIRASMA R EFH IR K IESTARTIE 5*/
¥
} else if (u32Status == 0x10) { /* Repeat START C&Miki%, #E&SLA+R */
I2C_SET_DATA(I2CO, (g_u8DeviceAddr << 1) | @x01); /* & SLA+R FI2CDATZ {78 */
I2C_SET_CONTROL_REG(I2CQ, I2C_SI); /*HFRIRA&SHZ&NrE, 12C IPJFURKIASLA+R*/
} else if (u32Status == 0Ox40) { /* SLA+R B KIEIHIWBIACKIES */
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I2C_SET_CONTROL_REG(I2CQ, I2C_SI); /*EMRIRAMLhrE,12C IPHERBICEHE*/

} else if (u32Status == 0@x58) { /* DATA W3 Hik[FINACK */
g_u8RxData = I2C_GET_DATA(I2C0Q); /U R/
I2C_SET_CONTROL_REG(I2C@, I2C_STO | I2C_SI); /*IGMIRAMA &I RILSTOP S 5*/
g u8EndFlag = 1;

} else {
/* TO DO */
printf("Status @x%x is NOT processed\n", u32Status);
}
}
/*  12C RIE[FEIHREL
*/
void I2C_MasterTx(uint32_t u32Status)
{

if (u32Status == 0x08) { /* START CAKIA, HEASLA+W */
I2C_SET_DATA(I2CQ, g u8DeviceAddr << 1); /* 5 SLA+W FZF{7#% I2CDAT */
I2C_SET_CONTROL_REG(I2C@, I2C_SI); /*EKRIRASULArE, 12C IPFFIRKIESLA+W */

} else if (u32Status == @x18) { /* SLA+W T2 Kki%EFH HULBIACKE S */
I2C_SET_DATA(I2CO, g au8TxData[g_u8DataLen++]); /*H¥ %Kik KHE S HI2CDATH 1725 */
I2C_SET_CONTROL_REG(I2C@, I2C_SI); /*EFRIRAEMEIrE, 12C IPFIGAIELIR*/

} else if (u32Status == 0x20) { /* SLA+W T4 KIE(HZYLFINACK */
I2C_SET_CONTROL_REG(I2C@, I2C_STA | I2C_STO | I2C_SI); /*KIASTOPJHEL ¥ KIASTARTIS 5*/

} else if (u32Status == 0x28) { /* DATACLZ KiEHFILFIACK */
if (g_u8DatalLen != 3) {

I2C_SET_DATA(I2CO, g au8TxData[g u8Datalen++]); /*¥i 2 K ik (%5 S FII2CDAT - /725 */
I2C_SET_CONTROL_REG(I2C@, I2C_SI); /*IEMIRAESSLrrE, I2C IPHFIRRIELHE*/
} else {
I2C_SET_CONTROL_REG(I2C@, I2C_STO | I2C_SI); /*IEMIRA AL hs &It KikSTOP(E 5*/
g u8EndFlag = 1;
}
} else {
/* TO DO */
printf("Status @x%x is NOT processed\n", u32Status);
}
}

void SYS Init(void)

{
/* Init System Clock */
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/* PRI A AR */
SYS_UnlockReg();

/* {8 12MHz HXT, 32KHz LXT I HIRC */
CLK_EnableXtalRC(CLK_PWRCTL_HXT_EN_Msk | CLK_PWRCTL_LXT_EN_Msk |

CLK_PWRCTL_HIRC_EN_Msk);

/* EfRRIRRE */
CLK_WaitClockReady(CLK_CLKSTATUS_HXT_STB_Msk | CLK_CLKSTATUS_LXT_STB_ Msk |

CLK_CLKSTATUS_HIRC_STB_Msk);

/*  fHEEEPLL, JEH HCLK HFBREVIAPLL */
CLK_SetCoreClock(32000000) ;

J* EFEIP BPERYE, T2CHTERUE HBEEHCLK */
CLK_SetModuleClock (UART® MODULE, CLK_CLKSEL1_UART_S_HIRC, CLK_UART_CLK_ DIVIDER(1));
CLK_SetModuleClock(I2C@ _MODULE, @, ©);

/* G IP WER */
CLK_EnableModuleClock (UARTO_MODULE);
CLK_EnableModuleClock(I2C@_MODULE);

/* EPHEAEP11Clock, SystemCoreClock and CycylesPerUs */
SystemCoreClockUpdate();

/* Init I/0 Multi-function */

/* ICE PB fEJN UARTO RXD and TXD */

SYS->PB_L_MFP &= ~(SYS_PB_L_MFP_PB@_MFP_Msk | SYS_PB_L_MFP_PB1_MFP_Msk);
SYS->PB_L_MFP |= (SYS_PB_L_MFP_PB@_MFP_UART®_TX | SYS_PB_L_MFP_PB1_MFP_UART@_RX);

/* BCEPCOFIPCLAHIE 12C0 */
SYS->PC_L_MFP = (SYS_PC_L_MFP_PCO MFP_I2C@ SCL | SYS_PC_L_MFP_PC1_MFP_I2CO SDA);

/* BB */
SYS_LockReg();

void I2C@ Init(void)

{

/* $TH 12C0 FRXBEIEFR N1eek */
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I2C_Open(I2CO, 100000);

/* FTEII2CO ELZRETEh */
printf("I2C clock %d Hz\n", I2C_GetBusClockFreq(I2C0));

/* BCE2A 1200 MHLMLHE, WURMAALEITE, B XA R B N */
I2C_SetSlaveAddr(I2C@, @, ©x15, I2C_GCMODE_DISABLE); /* Slave Address
I2C_SetSlaveAddr(I2C@, 1, ©x35, I2C_GCMODE_DISABLE); /* Slave Address

/* fffE 12C0 Hilr */

I2C_EnableInt(I2C0);

NVIC _EnableIRQ(I2CO_IRQn);
}

/* Main Function
*/
int32_t main (void)
{

uint32_t i;

/* VIR R GIFRCE Z DhRe s 1 */
SYS_Init();

/* Init UART to 115200-8nl for print message */
UART_Open(UART@, 115200);

/*
B EI2C S 100kHz. SR)5, Vilnl EEPROM 24LC64 i#1TByte Write
HMiByte Read #:fE, JFfu&ris| B2 &% T 5 AN MEHE.

*/

printf("+------------"-"-""-"-- e +\n");
printf("| Nanolx2 Series I2C Sample Code with EEPROM 24LC64 |\n");
Printf (M -m - mm e o oo +\n");

/* WliG4k 12C0 Vjlal EEPROM */
12C0_Init();

/* EEPROMMALHHIEyOx50 */
g_u8DeviceAddr = 0x50;

: ox15 */
: Ox35 */
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/x5 N3, k15 A4, SRIFEEE L/
for (1 =0; i< 2; i++) {
g au8TxData[@] = (uint8_t)((i & OxFFeQ) >> 8);
g au8TxData[l] = (uint8_t)(i & Ox@0FF);
g au8TxData[2] = (uint8_t)(g_au8TxData[1l] + 3);
g u8Datalen = 0O;
g _u8EndFlag = 0;
/* SHIEFIEEPROM */
s_I2CPHandlerFn = (I2C_FUNC)I2C_MasterTx;
/* 12C fEAMasterki% START(ES */
I2C_SET_CONTROL_REG(I2C@, I2C_STA);
/* SRy 12C RIESERR */
while (g _u8EndFlag == 0);
g u8EndFlag = 0;
/* MEEPROMEZEiHE */
s_I2COHandlerFn = (I2C_FUNC)I2C_MasterRx;
g u8Datalen = 0O;
g u8DeviceAddr = 0x50;
/* 12C fEAMasterki% START(ES */
I2C_SET_CONTROL_REG(I2C@, I2C_STA);
/* SERFI2C HGERL */
while (g_u8EndFlag == 9);
/* LB */
if (g_u8RxData != g au8TxData[2]) {
printf("I2C Byte Write/Read Failed, Data @x%x\n", g u8RxData);
return -1;
}
}
printf("I2C Access EEPROM Test OK\n");
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return 0;

M4k T 12C_MasterRx IR AE A :

1)
2)

3)

4)

5)

6)

7)

8)

I2C_SET_CONTROL_REG(I2C0,
KA 12C Rk, STATUS=0x08,
K% 12C Huli+W 45 EEPROM
KA 12C Rk, STATUS=0x18,
EEPROM

KA 12C Hilr, STATUS=0x28,
EEPROM

KA 12C Hlkr, STATUS=0x28,
{&5——Repeat START

KA 12C Hilkr, STATUS=0x10,
EEPROM

KA 12C Hilkr, STATUS=0x40,
##[5] NACK 43 EEPROM

KA 12C Hlkr, STATUS=0x58,

I2C_STA); ki% START {55, ZJ&1% 12C IP HifF N Master
N START 55 KIERY), RGHMHE 12CDAT F 174,

Fon SLA+W KL I FFURE] ACK, 2R 5 Kk s ik 45
Fon m AR AOE R R ACK, ARG RIERA Hi k45
FoNEAL HhE A IR B IR ACK, AR5 PR K i% START
Fe7% Repeat START Kk 2y, 4RJ5 %1% 12C Hudi-+R 4
RN SLAHR KX, HiE] ACK, )5 A ¥ ACK bit,

k2] EEPROM iR [7] £ 4 IF [l NACK 45 EEPROM

XN FFERT N 12C_MasterRx sk U B —F, FE A
RIERIRAE IR, 7ERb A PR

4.1112S #igatk

BB 12882 AT LLAbzaudio codec, fi4n: HBTEINAUBS22, NAU8SBL0%% . — M FrI2SH#i
¥ RAIMSB Justified£iE k% =, H—L7H:PCM mode AFIPCM mode B#& 3. A LLYEI12S Master
F12S slave, —#tEoL FEBZAENI2S slaveff H, AIRIEHCAFERFEZR I EH 40, MCLK S| N H AN [H
145 2 45 audio codec B¢ PR HE o

12S HEOWF, JLSHRA:

—> [2SMCLK
<— [2SLRCLK

—> 12SDO

<— [2SBCLK

<— 125Dl
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< 12SMCLK: Hi 12S Master $4it. 12S fif Master I 2t MCLK 45 audio codec, ‘B W i%=>FFE 4
F*2*256, fFlhn: GnF RS =44 1K ] MCLK M.1%%5=44.1*2*256 = 22.5792M

< LRCLK: Hi 12S Master f&fit, 24 S BN EME 5

< 12SDO: 12S ¥ f !

< 12SBCLK: H 12S Master $24t. 12S Wit/ £t B B4~ bit BB 8h. & N iZ=7r #F ALl
TEH. H0: 16bit, 48K, stereo [1%i#E, BCLK %t i =16 X 48 X2 = 1536K

< 12SDI: 12S #EH AN

T B3 = MSB  Justified (3 F . AZ 7 i LRCLK iz high, #4578 LRCLK fzlow. MSBAL 4G,
BCLK b Ft#tlatch%idfs . S FANE 125k X, SR HRAFIT .

125_BCLK |755—|

55
12S_LRCLK s'i \\
2S_DI/12S_DO x MSB )( X EEX X LSB }( MSB X }(:

word N-1 word N word N+1
right channel left channel i right channel

Figure 6.16-26 MSB Justified Data Format Timing Diagram

T LAMASL12S 13 BT 12S ) B . M4AB1 12SFISPIL AN IPEE FH 38 45 s i, T LLI2S PRI 56 B 7
TESPIIPH A, SPILAISPI2A] LAE 24N 12SR2 8 Y, 1 SPI0AE B 4li (fSPI .

Z2S KIER BN S 429¢32bit FIFO, — M FMNTEETX/RX WA W22, X TTXRB, HKkiE
FIFOF A R Eis <=2}, 2 &KAETX WAEFW: X TFRXKUL, HJEIKFIFOF K Rk >=21,
2 RAERX A .

5t 2 K 1% 4 9 FIFO 43 B 2 B i ping-pong » X T & 328 R Ut S 84 N FIFO #B 38 3, SR 5 R AETX
threshold 1 T IR 28 — B B8 ks 25, AT DISH2ZE IR 2 TX FIFOH, LR TXTEKIE S 8
B RAETX threshold FITHT, Ronss g K& H %, ATPHE2ZEHIEFITX FIFOF . 5 FRX
Wt — R, RRRORAERX R W, 7T LAse 2B 204 Hok

T TH f)demo code, 12S1E Ayslave, #i#fE 5 EE16bit, stereo, 12S JIE. KAFEZEH12S Masterik i .
Hdemo 12ST LA R BT £, iR i%E 4% T audio code, ibEET 12CE W) 4h1baudio codec. FATHI
M451 BSP H [fij H % SampleCode\StdDriver N4 2/ demo : 12S_Masterf112S_Slave. ¥ A M451
T I12S%F 82, —ANiE12S_Master, —/NMHI2S_Slave, mi AT LA I12S (451
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void I2S Init(void)

{
uint32_t u32RxValuel, u32RxValue2;

/* SPILIEFEPCLKLIE AR EHYRE, BERIAPCLKLFIRT 8 45E T HCLK RSB */
CLK_SetModuleClock(SPI1_MODULE, CLK_CLKSEL2_ SPI1SEL_PCLK1, MODULE_NoMsk);

/* HRESPILMAS Bl */

CLK_EnableModuleClock(SPI1 _MODULE);

/* BCE SPI1 AHIKESIH */

/* GPA[7:4] : SPI1_CLK (I251_BCLK), SPI1_MISO (I2S1_DI), SPI1_MOSI (I2S1_DO), SPI1_SS (I2S1_LRCLK) */

SYS->GPA_MFPL &= ~(SYS_GPA_MFPL_PA4MFP_Msk | SYS_GPA_MFPL_PASMFP_Msk |
SYS_GPA_MFPL_PA6MFP_Msk | SYS_GPA_MFPL_PA7MFP_Msk);

SYS->GPA_MFPL |= (SYS_GPA_MFPL_PA4MFP_SPI1 SS | SYS_GPA_MFPL_PASMFP_SPI1 MOSI |
SYS_GPA_MFPL_PA6MFP_SPI1 _MISO | SYS_GPA_MFPL_PA7MFP_SPI1_CLK);

/* T2S1fEHISPI1E T, FCE Jy16bit, Stereo, I2S format, fEAETXHIRX FIFO threshold i, iES:K
%A1 OxAAGOAARL, OXAAB2AAQ3, ..., OXAAFEAAFF HiANK1%50001K, R J5EkAETXIME*/

/* 12S AMEETETICRZET PCLKL FBSEmAR */
I2S_Open(SPI1, I2S_MODE_SLAVE, ©, I2S DATABIT 16, I2S_STEREO, I2S_FORMAT_I2S);

/* VIR R IEBE T H */

g u32DataCount = 0;

/* WA RIE /BN */

g u32TxValue = OxAAOOAAQL;

u32RxValuel = 0;

u32RxValue2 = 0;

/* fHHETX/RX threshold Hillr */

125 EnableInt(SPI1, I2S_FIFO TXTH_INT MASK| I2S_FIFO_RXTH_INT_MASK);
NVIC_EnableIRQ(SPI1_IRQn);

while(1)

{
/* BRBRIENEHE */
if(g_u32DataCount >= 50000)

{

g_u32TxValue = OxAAGOAARO | ((g_u32TxValue + Ox00020002) & OXOOFFOOFF); /*
g_u32TxValue: OXAAGOAAGL, OXAAG2AAG3, ..., OXAAFEAAFF */

printf("TX value: @x%X\n", g u32TxValue);
g u32DataCount = 0;

}
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uint32_t g au32PcmRecBuf[96];
/*12S1 F KT AL B R Kk /
void SPI1_TIRQHandler()
{
uint32_t u32I2SIntFlag;
uint32_t i, u32Idx;

u32I2SIntFlag = SPI1->I2SSTS;
/*RETx Thresholdd lki*/
if(u32I2SIntFlag & SPI_I2SSTS_TXTHIF_Msk)
{
/* 52 ZTX {HF] TX FIFO */
I2S_WRITE_TX_FIFO(SPI1, g u32TxValue);
I2S_WRITE_TX_FIFO(SPI1, g u32TxValue);
g u32DataCount += 2;
}
/*K4ERx ThresholdHlii*/
if(u32I2SIntFlag & SPI_I2SSTS_RXTHIF_Msk)
{
g_au32PcmRecBuf[g_u32RecPos++] = I2S_READ_RX_FIFO(SPI1);
g_au32PcmRecBuf[g_u32RecPos++] = I2S_READ_RX_FIFO(SPI1);
if(g_u32RecPos >= 96)
g_u32RecPos = 0;

T AR AL ZEMA51SeriesBSP_CMSIS_v3.00.005 H i, SampleCode\StdDriver\I2S_Slave H 3% F .

it demo, it I2S K% LR 2, B UI2SA — B S AL S AR, T DL ke raal
HIfE AR o 8 RXU B B B AT A it — 2P oAb 3, 2 JE AR f:g_au32PcmRecBuf
. WERRUSBAE KR, g au32PcmRecBuf B [ %4 7T LA IH USB K % FIPC .

4.12 LCD #Jhtk

X H I LCD3E 12 Bt U LCDER B IP, 1 FINANOL00 £ 41 FINANOL12#8H # BE R Wk sh . —
%2 61COM, 401 SEG. HK3hJ7 A R-Type( . FH% &), C-Type (HLfEZE) , LLJMExt C-
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Type(SMH LA 7 A 5X) -

<> C-Type flt A2 A AMAFFHE, RI{E 245 VDD C &R IHEEELL T, VIV2/VE it
[P E AT AT AR KR, SRS Lk

< R-Type £ Ext_C-Type #AGEIRFFH L, B2V R% VDD & F#2, LCD IP 4T H 13
HE S IREE M. R-Type /27E VI/V2IV3 EHEHHE, St 2R AT —EA A @Y,
B—HIRHE. a2 IP NEA W R, A g e OB T, (ER0)7 i
K EHh

< Ext_C-Type & KT, £ VIV2IV3 FEHEEFMEIA . XA AR .

ETRM (BRZH T BiA - MRS H i, KX FHWA T,

void LCD_Init(void)
{
/* LCDEFH AN 32K B, 75 fERE32K iRk */
CLK->PWRCTL |= (@x1 << CLK_PWRCTL_LXT_EN_Pos); // LXT Enable

/* ERREIRESE */

CLK_WaitClockReady(CLK_CLKSTATUS_LXT_STB_Msk);

/* fHRELCDII 4 */
CLK->APBCLK |= CLK_APBCLK_LCD_EN;

/* ECELCDZ RES| M.  COMs, SEGs, V1 ~ V3, DH1, DH2, FSCHIAHR. S| rilig */
MFP_LCD_TYPEA();

/* LCD ¥J4atk, fEfHC-Type, 4/°COM, 1/3 bias, #iZ[xlled, FLHEFRH IV */
LCD_Open(LCD_C_TYPE, 4, LCD_BIAS_THIRD, LCD_FREQ DIV64, LCD_CPVOl_3V);

LCD_EnableDisplay();
/*RJE R E*/

LCD->MEM_0O Ox3F3F3F3F;
LCD->MEM_1 = Ox3F3F3F3F;
LCD->MEM_2 = Ox3F3F3F3F;
LCD->MEM_3 = Ox3F3F3F3F;
LCD->MEM_4 = Ox3F3F3F3F;
LCD->MEM_5 = Ox3F3F3F3F;
LCD->MEM_6 = Ox3F3F3F3F;
LCD->MEM_7 = Ox3F3F3F3F;
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LCD->MEM_8= Ox3F3F3F3F;
}

T RS R A LCDZE H AR 32K A I 205, BT LA AT RE 2K im R F- 55 A5 imHkfa g . INLCD H
EPES2KAMIT BhYR, BT DA FH B IR B 8P IR . RS ERELCD IPIIRTBF, JFECE Z ThRESII, S
IS5 IR % . LCDAC B AC-Type, 1/3fh/E, SR LL64H /&32K/64=512

WIRLCD LN, B HE L 77 Renl IR NR , XA — A2 R A LCDAR KR, 45 LCDHIH
JE K B AR

—ﬁﬁﬁ[ﬂ(ﬂnﬁ\

< BERORPRL, ATLLA%E LCD_FREQ_DIV64 K1

< LCD WML K, WRZ C-Type % — FABENHEE, WHRZ R-Type/Ext_C-Type i %
—F VLCD HJHL % .

< HANE—T VUV2IV3 Hi i B HE & A2 1/3 VLCD, 2/3VLCD, VDD #1 GND, #13A%,
Al BE VIIV2IV3 AN B A HE R B, B B RRRAME . #2 BRSO Bl T .

TEZCOM/SEGHIKIEE, HE/~ T COMO/COML/COMSFSEGO/SEGLII MK, H B HICOMAN
SEGU FEAR &R -

_______________ o
T 1T I-TI-TT_—-- COMI

23VLCD ——
13VLED ——
Vi§ ——pm————————————— e

VLCD —-
13VLCD -
13VLCD ——t—

vss -

< —/>Frame f5 6 > COM, KZ#]LLFE 2| Frame bric G E A 6 NEM, AN E W 0 A
2/512s (UnAZLR DL 64 1% )

<> SEG0-COMO #il SEG0-COM1 %,

< SEG1-COM5 7%

4.13 PWM #Jgt4k
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PWMIE A ikt 96 B2 R il o Ui 07 A2 AT DAY I, OB IR L iy T 58 BE IR H 1 98 BE A AT
LU . PWM IPIIZIREIR 2, Bk 1o A MBI, eI, fay th BANBIE . DXt 5 1Y
BB fil 5 ADCHEAT KA, DLAGRMI 255 T RE

WL A KIPWMA 123k 248, B n] LLR100MERE B .

‘N ffidemo, A demofa] # I PWME H B T BE . MMPWMOFK)E B 0% H 100HZ (1, e LT
1530%. EMEHERRINIIEE, &EHEMPHETRMEAR S FH)

int32_t PWM_init (void)
{
/* fEREPWMeIEIES /LI Bl */
CLK_EnableModuleClock(PWM@_CH@1 MODULE);
/* PWMO IPIEFFHCLKIEREhJE */
CLK_SetModuleClock (PWM@_CH@1 MODULE, CLK_CLKSEL1 PWM@ CHO1 S _HCLK, 0);

/* HCE PB8 Fl1 PBOF/EPWMOIFHIEQNEEL */

SYS->PB_H_MFP = (SYS->PB_H_MFP & ~(SYS_PB_H_MFP_PB8_MFP_Msk | SYS_PB_H_MFP_PBS_MFP_Msk))
| SYS_PB_H_MFP_PB8_MFP_PWM@_CH@ | SYS_PB_H_MFP_PBS_MFP_PWM@_CH1;

/* PWMO frequency is 100Hz, duty 30% */
PWM_ConfigOutputChannel(PWMO, ©, 100, 30);
/* fHEEPWMO I E 0% i ThEE */
PWM_EnableOutput (PWM@, PWM CH_© MASK);

/* JFaRsm g */

PWM_Start(PWMO, PWM_CH_@ MASK);

while(1);
}

2 J5 MPB8HEL 2 B FI100HZ I, 45 EE30%.

B5 3tPWM_ConfigOutputChannel(PWMO, 0, 100, 30); i i & 24 N 1 PU /> 2577 2 SEBL I g

< PWMO i+ HCLK i i, % HCLK TAELE 32M, Filsr4iiZ 5 PWMO %% =32M/32=1M
PWMO->PRES = (PWMO0->PRES&~PWM_PRES_CP01_Msk) | 0x1F;//divided by (CPO1 + 1)

PWMO->CLKSEL = PWM_CLK_DIV_1<<PWM_CLKSEL_CLKSELO_Pos;//if i 0% A I i Fi
kxLL1

< PWMO Timer 0 TAFAEFELERT , R Estfmtt PWM
PWMO->CTL = PWM_CTL_CHOMOD_Msk;//continuous mode
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> REHEM 5. Hi%=1M/10000 = 100HZ, &3tit+% 10000, duty iA] 5 3000%/
PWMO0->DUTYO0 = 3000<< PWM_DUTYO0_CM_Pos| 10000;

F 7 H B Ao B HENE, PGB BT a5

< PRES gt/ PWM [T/ S 75 /745 . PWM BT £PJ £ 5t PRES T/ 92 J5 A 45 PWMO 1)
CLKSEL % {728

< PWMO [#) CLKSEL A] AR 474345, BT bA PWM AT LU tH AR 18 ) 430

<> CTL %728 H T ¥ E PWM Timer TAE7E one-shot PR B, DL fE 15 8 e i 25

s

< DUTY 28 H T 30E PWM fa B OB AN 25 L

4.14 RTC ¥tk

RTCSERF I8, e IR BRI 0 F0 . S A THIEISEE R . R Ja, #intsem, HEA
Wred, ‘Est—H B0 AT ] o AR BES R DU E PN 8 ) 3 A7 A 152 H =4 (1 R ] A H 3]

RTC— & Ad FH AP AI32K M) 21, RTCHEAHE, KREME2KMIREGHE 1o — RI2KMIRE=H
—EMRZE . WRAERTCIEHHE, 2KMIRMEFATHME . BT FIRTC— M AR 71 A A M 25 A7
2. AMEEFEERMEATHEN . B RKRIRIREEH EAR L, (RSN — N SR,
SRIGEAMEEIEANRTCH AT UL 1o #MEEEAARN ZIHZ D, TRM (FEARZSEFM) BEEHRTCH
NARIR VR, X B AR

RTCE: T it #h, IBREF=ETickh i FAlarm I, FEREMLEE R4St

RTCH A N 0 725 INIRFIAER, | HL X J5 75 %5 0xa5eb1357 3% %7 725, iLRTCEEHE
PRAS: AERE L/ GRE ST Ao, BRARTCHIKRZ F78 HAe L, ARESA T L. 50xA965%)
22T S T] DURE 297 54 512 ~ 1024/ RTCH & B LS, AR Frix Bl 2 A A .

RTCAI £hJEN32K, 5124 clockit&16ms, — ik ERTCINRE, IXANEIIEEREH T .
4.14.1 NUC505 ] RTC
NUCS05HRTCHE BEAFANH—TF, RNXARTCFFLEEF NI FE

TEEZRTCH HHRE, KFEFZELALD, B T Vbat il f132K & IE | 2 48, RTCIEH 24
RTC_nRWAKE. RTC_RPWER.
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r--r-r————"~""™"""™""""""*"""""~" "~/ "7/~ Ty sy s 1
[ Interrupt [
| RTCIINT
| T
: Interrupt ;.. NVIC
| [ |
| |
1 1
: Timing Alarm Calendar Alarm :
Register Register
RTC_nRWAKE E 3 :
| |
RTC_RPWR [ ! '
- Time Load Calendar Load | Level | APE :
Register regiater shifter BIU |
Vear @ E 1
] |
I (sec) I A
| —1/128— |
X32_IN E 1",'1524 Day Counter P
1/32—» | e
= | Clock [ wte— o |
_l_—m Counter —L‘E—P | :
X32_0oUT | y |
| 1'1[2 o Day of Week |
| |
| |
| |
| |
1 Frequency 1
: compensator :
| |
L 1

XEMHBERRBRI T : nRWAKE #i7 low— 5 i5f [6] (I 18] & B B RTC_FREQAD] %7 7% 28 1)
PKEYTIME[26:24] thiE, XAFHERFESNHE) - RPWREELKidihigh, RPWRAT L 5 4t
LDO, ffiRELDOZS /N it .

A 4H— FRICJUANRE R 2547 2%
4.14.1.1 POWCTLZ 17 %%
RTC Power Time-out Register (RTC_POWCTL)

Register Offset RW Description Reset Value
RTC_POWCTL |RTC_BA+0x034 |R/W RTC Power Time-out Register 0x0005_0000

kY| 30 29 28 27 26 25 24

RALMTIME
23 22 21 20 19 18 17 16
RALMTIME POWOFFT
15 14 13 12 1 10 9 8
Reserved
7 6 5 4 3 2 1 0
POWKEY Reserved | EDGE_TRIG | RALMIEN ALMIEN POWOFFEN | SWPOWOFF POWEN

XA A T R G0 AT .

> POWEN: JFHLE B IBR(NUC505 WA —i ROM H 47508 0488, FH P ANEELE
R 1, 1§15 USER ZE T nRWAKE G5 R F L B (RPWR {45 A High)

W

HUZ X 35

W

May 15, 2015 Page 76 of 245 Rev 1.04



NnUvoToN AN0012

RPWR //

nRWAKE |

POWEN

A

IBR set POWEN to 1
FEHLES I SPOWENK A B N1, USERTE M FFNRWAKE S (high), RPWRELKE NLow.

RPWR

nRWAKE |

POWEN

— K UiNRWAKE ALow, RPWRIAHigh (FifhSeHLIE LI A- B S W L& AE 1 A1)

> SWPOWOFF 1 POWOFFEN iX %/~ bit: SWPOWOFF T4 5H., POWOFFEN F T-A{4:5CH1L,

— MR AR O LR AL

m {3 SWPOWOFF=1, POWEN=0 HEH] PASEILHR 14 M
SWPOWOFF ¥4 1 Itf, BI{#i nRWAKE ¥ Low, RPWR 144> Low. #1575 nRWAKE
79 low I} JE AN EE AL AE nRWAKE 9 high B 156, 0] 22 POWEN=0 17 T,
SWPOWOFF NELE A 1.

B POWOFFEN 5 POWOFFT #5 AT 1), ZhaeS el Notebook K 4% F I B v i AL (2 HH
B A 428 11 S AL) o
POWOFFEN: i G+ 1% i il AL L) e
POWOFFT : K 4%} [f]= (POWOFFT + 3)#}

K% nRWAKE 4#(POWOFFT + 3)fb J5, x| el

> ALMIEN £ RALMIEN FTECE Alarm IhfE. Alarm 0] DL & 26565 I (] alarm 2% AH ) B ]
alarm.

B ALMIEN: ZAXTH}[A] Alarm
B RALMIEN: FHXFES[E] Alarm

RTCH] UL M Deep Sleepil # Power OffMtfi 2245, (H & XA Alarm™] LLMLEE, Tick AT (HA
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H Z 4

ANO0012
N D

NUC505 Tick/NREMATE 2245, H B R an: NUC100, NANOHR AT DAMREE) o U2 M Power offfif
3, WIS AEAlarm P I, {HEAlarm TR S S E

I-
=

1~ &4k power off mode A& 2 fritfyi%
a) WAk SWPOWOFF =1 PWREN =0

b) fEMF: K% nRWAKE #2248 2541,

2 ~ K3% nRWAKE FFHLE 8] B R T #9277 2% 1 PKEYTIME %, BRiIA 0.25s

Register Offset RW Description Reset Value
RTC_FREQAD.J |RTC_BA+0x008 |RAV RTC Frequency Compensation Register 0x007F_FFO0
3 30 29 28 27 26 25 24
ADJTRG Reserved Reserved Reserved PKEYTIME
23 22 21 20 19 18 17 16
INTEGER
15 14 13 12 11 10 9 8
INTEGER
7 6 5 4 3 2 1 0
Reserved FRACTION
Minimum Duration That Power Key Must Be Pressed to Turn On Core Power
[2r:24) PKEYTIME Minimum power key duration = 0.25%(PKEYTIME+1) sec.
3 ~ FEF alarm Bsfla] 5t E3E RALMTIME, H47 s
N 30 29 28 27 26 25 24
RALMTIME
23 22 21 20 19 18 17 16
RALMTIME POWOFFT
13 14 13 12 1 10 9 8
Reserved
7 6 3 4 3 2 1 0
POWKEY Reserved EDGE_TRIG RALMIEN ALMIEN POWOFFEN | SWPOWOFF POWEN
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4.14.1.2 Alarm¥ g 27 17 2

ANO0012

ZENFIF 18] Alarm B DU H JTRIIN 8] > A0 N o XD A AFas bR 1 H AR [a) 2 4hidH 6 4
Mask bit, UIZLHERT/R
RTC Time Alarm Register (RTC TALM)
Register Offset RW Description Reset Value
RTC_TALM RTC_BA+0x01C |R/W RTC Time Alarm Register 0x0000_0000
k] | 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
MSKHR Reserved TENHR HR
15 14 13 12 1 10 9 8
MSKMIN TENMIN MIN
7 6 5 4 3 2 1 0
MSKSEC TENSEC SEC
RTC Calendar Alarm Register (RTC CALM)
IRegister Offset RW Description Reset Value
IRTC_CALM RTC_BA+0x020 |RW RTC Calendar Alarm Register 0x0000_0000
I k| 30 29 28 27 26 25 24
MSKWEEKDAY WEEKDAY Reserved MSKYEAR
23 22 21 20 19 18 17 16
TENYEAR YEAR
15 14 13 12 11 10 9 8
MSKMON Reserved TENMON MON
7 6 5 4 3 2 1 0
MSKDAY Reserved TENDAY DAY
fll MSKDAY bit 52 S0 R
Mask Alarm by Day
Im MSKDAY 0 = Activate.
1=Mask.
XADbitEL - plEFcare DAYHIERE, Wi B E A larm 5WERICK.
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4.14.2 RTC 15
T AR B RTCH TR AT H 3, A G REAP Tick— R i A it .

void RTC_TickHandle(void)

{
S_RTC_TIME DATA_T sCurTime;

/* BRI EIETED */
RTC_GetDateAndTime(&sCurTime);

printf(" Current
Time:%d/%02d/%02d %02d:%02d:%02d\n",sCurTime.u32Year,sCurTime.u32Month, sCurTime.u32Day, sCurT
ime.u32Hour, sCurTime.u32Minute,sCurTime.u32Second);

g U32TICK++;

}
/*RTCH WAL B by H* /
void RTC_IRQHandler(void)
{
/*RETick i/
if ( (RTC->RIER & RTC_RIER_TIER Msk) && (RTC->RIIR & RTC_RIIR_TIF_Msk) ) {
RTC->RIIR = Ox2;
RTC_TickHandle();
}
}
int32_t RTC_Init(void)
{

S_RTC_TIME_DATA T sInitTime;

[ EREANTRIE BPRLXT (32 KHz) */

CLK->PWRCTL |= CLK_PWRCTL_LXT_EN_Msk;

/* SFRANER 32K R A E */
CLK_WaitClockReady(CLK_CLKSTATUS_ LXT_STB_Msk);
/* (HRERTCII o */

CLK->APBCLK |= CLK_APBCLK_RTC_EN_Msk;

/* RTCHIUGIE 201547 HoH 1243000080, LR, 24/NEff */
sInitTime.u32Year = 2015;
sInitTime.u32Month = 7;

May 15, 2015 Page 80 of 245 Rev 1.04




NUVOTON AN0012

sInitTime.u32Day = 9;
sInitTime.u32Hour = 12;
sInitTime.u32Minute = 30;
sInitTime.u32Second = 0;

sInitTime.u32DayOfWeek = RTC_TUESDAY;
sInitTime.u32TimeScale = RTC_CLOCK_24;

RTC_Open(&sInitTime);

/* WETickEH */
RTC_SetTickPeriod(RTC_TICK_1_SEC);

/* fHREERTC Tickmir */
RTC_EnableInt(RTC_RIER_TIER Msk);

NVIC_EnableIRQ(RTC_IRQn);

g Uu32TICK = 0;

RTCAERERKF U b, PROAE 7R 22 32K i, Pt LR 2 5e A e 32K I Bl . RTC A REIE 32K
EHEh . ARG RERTCH 8. AR5 st vl LARI A AL TB) AN H 3, JERC & A . b i A AR e s st 2
NUC505BSPV3.00.002\SampleCode\StdDrive\RTC_Time_Display F. 1 ), R IEIRRTCH % ¥ 46
ARG E IR EIRTC _Init LI 1 i 2

H'EMO/MAIRTCHLLNUCS05 /) ThEE i F 2 1, Heew e a. HIH. alarm. TickThag. {HZ&
8 B 77 1 MINUCS05 2 —FEfF . #REEIEINIRFIAER S AR 2 5 A 61/ ERTCHAEE, BT IHE
I FFHLIEHLI BE .

4.15 SPI ¥It&4L

BEISPL IPER T A H 426 1-bitki =, 15 38 A two-bitH1Quad Mode. fiislavefy it ] LIAH F
HAE5SS, MaFEUM3-EEA. R, FikE S A RS R A 2HRSS0FISSL.

SPI— % 4f34:SPI_SS. SPI_CLK. SPI_MOSI. SPI_MISO

>  Two-Bit #A 2 #idd 4 B MOSIO F1 MOSI1, VL% 2 #R%i A MISO0 F1 MISO1, ‘&A1) LA
S alERIAE R SPI slave I, SEELE—HMR %k, MEF CLK, KEAFRIEEE 2A F 113 %
k%
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> Qual Mode Fl/2 5 Uil 4-bit iR, ©E 1-bit EER. £ 0] LUE A 4-bit Bz, — R4
SPI slave % % th &
SPI{CLKA R feh— % LLIA FI30M, ANFRIFISHE SER, BRPg rELt,

Ao, SPLA S Frd FHPDMAW/ & B, 50 FHFIFO/ & $idli . FIFO—f%24%~8%% . szl T
KFIFORL X e/ A s LLPDMATR,  RIASPIT] DLZE SR 5Pz RIFIFOH,  SPLE 26 24 2 ) ]
P A ARG, Rk Ltk XNEE R DU BISPIFIHER ; {H &2 PDMAW/ K 75 EE i [a],
SPUS 24, WAHIPDMA, JRJ5PDMATLEZEME, FHEFSPIR] LMk T—& 1, X [H7EER
Z/NSPIIPES % H At 5 12 75 2223 MPCLKES £

Bt DA G 5 K SPGB O 3 d K @ W FHFIFOAR 20, i R SWE M & FHiE, KA KUt
PDMA+FIFO&Z 1R IF i) ik £

N TH BRSSPI B ASPI_MASTER, MSBf4G, #i/£°~ SPI_MODE_0, #Z % 32bitk:,
SPI_CLK#i#2M . HSPI TXA A7 d it W 5l ik 25, 32SPI RXZFAE 48l =15 2 MMISO 5| 1
W B R EdE . 7T LUK SPIOEE H IMISOOFIMOSIOXT 4%, X AE &% 25 BB it 2 ARX 25 A7 8% i
#,

Frig et 2 B e CLK idle #letE, BT/ NRRUE R, EFHRIR BRIE8AT
SPI_MODE_O0i# /2 CLKER KT, R AE, EFIH7
T IRSPIUAS & S, SPUSILHE AR, HeB BB KNS .

int SPI_Init(void)

{
uint32_t u32DataCount, u32TestCount, u32Err;

/* SPI@EHCLKAMI &hys */
CLK_SetModuleClock(SPI® MODULE, CLK_CLKSEL2 SPI@ S HCLK, 0);

/* (HHESPIO TP & */

CLK_EnableModuleClock(SPIO@_MODULE);

/* #PB12. PB13. PB14. PB1SHIE N SPIO IhfE*/

SYS->PB_H_MFP = (SYS_PB_H_MFP_PB12_MFP_SPI@ MOSI® | SYS_PB_H_MFP_PB13_MFP_SPIQ_MISO0®
| SYS_PB_H_MFP_PB14_MFP_SPIO SCLK | SYS_PB_H_MFP_PB15 MFP_SPIO_SSO);

/* JISPIOMNC & Nmaster, MSB fi%:, £i%32-bit, SPI Mode-© timing, clock is 2MHz */

SPI_Open(SPI@, SPI_MASTER, SPI_MODE_©, 32, 2000000);

/*LSB DLAemT LA R T i 2%/

//SPI_SET_LSB_FIRST(SPIO);

/* F4SPIOILALE Nlow levelHAL. */
SPIO->SSR |= SPI_SSR_SS_LTRIG Msk;//)iiklevel 4%k
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SPIO->SSR &= ~SPI_SSR_SS LVL Msk;//Fiktlow £ %L
R Ak, SSEIIK Hilow*/
SPIQ->SSR = SPIO->SSR | ox1;

/* SPIO@ Loopback test, mi2HCKHCUL */
u32Err = 0;
for(u32TestCount=0; u32TestCount<10000; u32TestCount++) {

/* BERIENEIE S FISPIO TXOZf7ds */

SPI_WRITE_TXO(SPI®, u32TestCount);

[* ARITIRRIE, IR RN */

SPI_TRIGGER(SPIO);

/* RN RS */

g au32DestinationData@[u32DataCount] = SPI_READ RXO(SPIOQ);

/* AR EE */

if(u32TestCount!= g au32DestinationData®[u32DataCount])
break;

while(1);

4.16 ACMP #1454k

LU A S AR A N L 23 il i 4% 9. 1E 34 (positive) AT 47 3 (negative) M Il — M4 tH B . ELE P RN
FEVRR R, SR T v R KT e, B T, A A A T . B SR AT DU H 3 5]
W] DL LU BOIR S PF A7 2 9 2] Canth 51 SR v LSRR m oM D

o N BEG SR B ELaes Tom 5| B (i A N BLE) . SRR H 4 B WS % |
JEAE AU . 0 Sk B RS B A, AR AR T

i = AVDD x (1/6 +CRV/24), CRV =0~ 15

PLREs AT BR ARG PR A, B4 UGS, IO EPRMR e IR 2 i URriE . PEBRE A T 7
T3

Vorr Input Offset Voltage 10 20 mYy |-

Vaw Output Swing 0.1 - A\op - 0.1 v
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Veou Input Common Mode Range 0.1 - AVop —0.1 Voo
- DC Gain 40 70 - dB |-
Trao Propagation Delay - 200 - ns | Vors = 100mY
Vivs Hysteresis - +10 - mv
Tsre Stable time - - 1 us
> Input Offset Voltage: i A\ HLEMWFS, HUEHE g OF, N om, P s 2 tn 5
> Output Swing: JEfafmH AR, HEH HHE 5 R B A/ MEZ 1A 2 E
> Input Common Mode Range: s&#gfi AL RYERl, 52 (N+P)/2 175
> DC Gain: RFRBMEE, 40db w2 45780K 100 5. /4 A BOK 100 £
> Propagation Delay: =Z1EfEHiER .
> Hysteresis: s&fail¥ir. #la0: P L N KfgH A2 S EAF high i, T2 P 2L N & 10mV 44
4% high; P Hb NRAIHSE AR S B4R low, T2 P N 10mV 25, it 4248 low
> Stable time: HLEAR B4 IR AP AR Ry RSP, B M e R AR AT R P P 7 S P (1)
N TH ZACMP IR A AR
void ACMP_Init()
{

/*ACMPIOTC B AR & Ry fe. FCE IR, (HAEm e, ECEIP*/
/*PAGIC B N, PAS NN, PA4JN IEd*/

SYS->PA_L_MFP = (SYS->PA_L_MFP & ~SYS_PA_L_MFP_PA6_MFP_Msk ) |
SYS_PA_L_MFP_PA6_MFP_ACMP@_O; /* ACMP CPO® */

SYS->PA_L_MFP = (SYS->PA_L_MFP & ~SYS_PA_L_MFP_PA5_MFP_Msk ) |
SYS_PA_L_MFP_PA5_MFP_ACMP@_N; /* ACMP CPN@ */

SYS->PA_L_MFP = (SYS->PA_L_MFP & ~SYS_PA_L_MFP_PA4 MFP_Msk ) |
SYS_PA_L_MFP_PA4 MFP_ACMP@_P; /* ACMP CPP@ */

/*{HEREACMPHS Eh* /

CLK_EnableModuleClock (ACMP_MODULE);

/*EC BACMPO, i Hi [E=AVDD*5/24, FIcMIRMIhRE*/

ACMP_Open (ACMP,@,ACMP_CR_CN_CRV|1,ACMP_CR_ACMP_HYSTERSIS_ DISABLE);
¥

T EHEARSACMPIE 23 1. AR5 ACMP_GET_OUTPUT(ACMP, 0)ift 7] LAS 2 LA 45 3 T .
n A AL F b 77 =0, R T A ARRD AT DAFT o

ACMP_ENABLE_INT(ACMP, 0);
NVIC_EnableIRQ(ACMP_IRQn);
/* HRITALER R L */
void ACMP_IRQHandler()
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ACMP_CLR_INT_FLAG(ACMP, 0);

HZACMP IPANIE FTHFIZhEE, B S A FIACMPIE 3 £5 Single SLOP Al Sigma_Deltafi X .
Single SLOPf /& H Rt , — M Tl HAECERE, #lin: PTL100/4E.

Sigma_Delta JI & 455 L, (HRAH LAY, —%10)1K/s

XA~ Dy REAEBSP B T #4550 M Jdemo code, JFEBSPH H s SampleCode\StdDriver T 1fi. X Bk
ANHET

4.17 WDT #¥JiE4k

BT HOR B AR SEHL . e e MRA B B 2 Jim - A R B[] e WA, BERERIF iR K T, I
A I SN R, MEREHTH.

WA [E] B FHWDT #2577 2 WTISHL E « ARSI (B2, WDT_ISRZ A7 25 FIWDT_ISK & N1, K
AT ARG 1% A 25 MR Bl 3 1 REWDT Hh W e o 7 B TR A . — AR 05 3F LR, IR R 3R
WP TSR R W B ER, eEfFr s E T 48060, Bl RET
HardFault/ W, KoNEMMLLREE S, R EA LB HardFault 7 kb2 pai 2, BRI HardFault
b W AL R R BO R AEIE R, BT IR EN S B RE T, MBI RS .

AT 2 f5, WDT IP&SEIR — B 8] (B A7 2B iR i [A]WTRDSEL) %5 8k WA, B 8] N 3% A PR A,
Ao RAEZN

Time-out Interval
WTIS mﬁ]li::;um ! Uf:i Per WDT_CLK =10 kHz
Trs

000 2 Toor \ (3/18/130/1026) * TW,T\ 16ms

001 2 * Twar (3/18/130/1026) * Twor \ 64 ms

010 2 * Twor (3/18/130/1026) * Tueor 256 ms

011 2 * Tyor (3/18/130/1026) * Tyeor " 1024 ms
100 2" * Tuor (3/18/130/1026) * Twor I 407 ms

101 \ 2 * Tyor / (3/18/130/1026) * T.,w/ 1638s

110 \ 2% * Tor / \gxlammmzm T / 6553 s

11 \\ 2" * Tuor / (3N@/130/1026) * Foor 26214

Table 6-12 Watchdog lentewal Selection
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V2T B R B A 81 3 o A T o AN 2 A SIS

B I+ = ALEIE B

.
- L — ol ——Tasmo _
INT WTRDSEL * Tor
<« T,
|
RST Towrm g
4 63 Twor

Tris7e MRl B st 18] b
Trstoie B IER
Trstre EALESA], EAL1E 5 Filow 63 NWDTHS 4 & H#

I AGEAS AT, WDT— AN RERRI B, X BE LA PN BRI fib % (LOK) A

void WDT _Init()
{
/B /
SYS_UnlockReg();
/* EREA R AR LIRC */
CLK_EnableXtalRC(CLK_PWRCTL_LIRC_EN_Msk);
/* ZEFFLIRC FaE */
CLK_WaitClockReady( CLK_CLKSTATUS_LIRC_STB_Msk);
[HERER [ A fh* /
CLK_EnableModuleClock (WDT_MODULE);
/* BB */
SYS_LockReg();

/* BEE */
/* WDT FAFas 25 0RI ), PrCLBC EWDT B i e */
SYS_UnlockReg();

/* WDT EERT[AIRGIEE: 2714 WDTHF BN, KHENM RGTIGE, KHMREERFDIRE */
WDT_Open(WDT_TIMEOUT 2POW14, @, FALSE, FALSE);
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while(1) {
/* KAWDT EBETARE */
if(WDT_GET_TIMEOUT INT_FLAG()) {
/* WA */
WDT_CLEAR_TIMEOUT_ INT FLAG();
printf("Reset WDT counter\n");

}

FIHBR T EARGIhRE, EAT L KRG . MCUBE Nidlesl & f s, AT LA WDTMEE
HE N\ power downZ Hif, A< HBhME— XA .

FHE ORI RE ExRB/P R, SHEXEREN T IRERKKWDTHH 452 R
(¥, Bc B WDT IR #R =5 g A 17

4.18 WWDT #8864k

WA 1M — M8 5E & FHHCLK/2048 Ny #eh il , B IR I 1] 2 ] 5 FrI 64 b i 3. {22 WWDTH H
CHI T PREF A7 4%, AT DUREER IS I [A) B 22 SE 1 20484%, 4n &

Timeout Interval

PERIODSEL Prescaler Value Timeout Period 12 MHz/2048 = 5.859 kHz

WWDT_CLK=5.859 kHz
0000 1 1764 * Twwor 10.9ms
0001 2 2" 64 * Tywor 21.8ms
0010 4 4* 64 * Twwor 437 ms
0011 8 8 * 64 * Twwor 87.4ms
0100 16 16 * 64 * Twwor 174.7 ms
0101 32 3264 * Twwor 3495 ms
0110 64 64 * 64 * Tyywor 699.1 ms
0111 128 128 * 64 * Tyawor 1.3981s
1000 192 192 * 64 * Tyawor 209711 s
1001 256 256 " 64 * Tymwor 27962s
1010 384 384 * 64 * Twwor 41943s
1011 512 512 64 * Twwor 55924 s
1100 768 768 * 64 * Twwor 8.3886 s
1101 1024 1024 * 64 * Tywor 11.1848 s
1110 1536 1536 ™ 64 * Tywor 16.7772s
1111 2048 2048 * 64 * Tywor 22.3696 s

Table 6-13 Window Watchdog Prescaler Value Selection

WWDTiHE S PO EEE, EHMELED ~ WINCMPZJEIR, 468 EWWDTRLDZ 7 28mi s, 7
MWWDTH# E A 25 .

BIVMMEE TR X RWWDT L2 5 —BALTRE, SABERM, I HA BB EMRAN, XA]
DA L 3AF BRI TG T, B iR MR . & FHHC LKA &, v Bhpower downiff g AR
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TAE.
N RWWDT I WIEAACHES, WWDT A TAE Hp 7 B i e

void WWDT_Init()

{
/* TRV RIP A AR */
SYS_UnlockReg();

/* HEEESMIRFIRHXT (4~24 MHZ) */
CLK_EnableXtalRC(CLK_PWRCTL_HXT_EN_Msk);

/* HRFHNER 12MHz dRRARE */

CLK_WaitClockReady( CLK_CLKSTATUS_HXT_STB Msk);

/* HCLKIEFEEHXTHUN BhE */

CLK_SetHCLK(CLK_CLKSEL@ HCLK_S_HXT,CLK_HCLK_CLK_DIVIDER(1));

/* WWDT FFfEds 25 R, T ABC EWWDT Z 1 7 2Rt . H2ai A I&a g, HSLXa)RATFER */
SYS_UnlockReg();

/* WWDT ERESHY[H]SN768 * 64 WWDT H%h, LLEZFAFasMI(E 32, BfAIEEZ 768 * 32 WWDTHI#F ,flifE
WWDT HEss bl */

WWDT_Open(WWDT_PRESCALER_768, ©x20, TRUE);

/* B8 WWDT (FIWDTI:ZEAli'S ) iy */
NVIC_EnableIRQ(WDT_IRQn);

}

/%R BT A R A+ /

void WDT_IRQHandler(void)

{
/1 VRS IRE R Wb &
WWDT_RELOAD_COUNTER();
WWDT_CLEAR_INT_FLAG();
printf("WWDT counter reload\n");

}

4.19 FMC #Ji4k

7 I MO/MAET 2 P #ik ROM(Flash) i), FMC(Flash Memory Controller) it /& F 5k 132/ 5 ROM P
© SRR S A

ZIPHI AR, 2R, Hhk(ISPADR). ##E(ISPDAT). 4 (ISPCMD). fi % (ISPTRG)
<> HBHERAERS: B EEAER ROM Mk, T A0SR/ 5 HE B/ In) & 5 25 1) ROM Mk
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S BIREF A HES R ROM AR, 303 W ROM H it Sk 1 2
> R EAANE HETI R R4

> RRFAAAR: ZEAES L TR AR TR EN a4
filtn. ¥ HRE0x1000, LRGN

ISPADDR = 0x1000;

ISPCMD = 0x22;

ISPTRG = 1;

while (ISPTRG & 0x1) ;

ZEISPTRG i M0, #EBRMLTERL T

HFlash, HEEHL1420, AEEFHOAEL, Bl AUn AR O L K BEHAT HEBRIBIME, K — 1 -page 4=l #E
JOXFFFFFFFF.

& A FROME ZIPEME, FiARK R bk ARH.

> APROM ik 4 0x00000000

> LDROM 4 000100000

> Dataflash 2tk i configl ZF /7 a8 e, BE [EE . E4HETE TRM I HIA
> Config XA 0x300000

B Config areal B2 57 BRI/ 7 e H . WA HICP tool £HConfig area, A EA
B2, B22EREHER HCHIP reset.7 GEEMH /& !

ROMEE IR #2 % — /N page, /i page 512F ¥i. 5#lE LB ROMA 1A B0, ANk 0748
e, WO ‘17 REEF RG4S
ROMBRIR L/ A1, B NERIR/S bk — e BEAXT 55 .

T&FMCEL/E dataflashf¥) ]+, dataflash#27iif FHICP toolffconfig0H {figE, FEHihk7EconfiglH ik
U, B 1=0x3000.

#tdefine DATA_FLASH_TEST_BASE 0x3000
int32_t u32Addr = DATA_FLASH_TEST_BASE;
uint32_t u32Pattern = Ox5A5A5A5A;
void dataflash_test()
{

/RS IR A A A/

SYS_UnlockReg();

/* fife FMC ISP IJfE */
FMC_Open();
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/* ¥Br—"-page */

FMC_Erase(u32Addr);

/*54 BytesZldataflashititize*/

FMC_Write(u32Addr, u32Pattern);

/*iEdataflashiilite*/

u32data = FMC_Read(u32Addr);

if (u32data != u32Pattern) {/*LLEEBIMEIEREE TS AREE*/
/AR AR >/

return -1;

/*54 BytesZ|dataflashitihi:4*/

FMC_Write(u32Addr+4, u32Pattern);

/*iEdataflashitihita*/

u32data = FMC_Read(u32Addr+4);

if (u32data !'= u32Pattern) {/*LLEiEER|EHEE ST S5 NMEHE*/
/*BAE A /

return -1;

}

/5 1# 5% LDROM/APROMEL # Config area#ilt BT %, R4 HHHEAE .

AEN, T BT IR AR S LDROM/APROM/Config area, X JLANE64 5 HE R #7525 ISPCONZFAE
FLAL e AR S FRIROM update 44T« X S B& B T

FMC_EnableConfigUpdate()/*fi it Config Area Update i fig*/
FMC_EnableLDUpdate ()/*{ii it LDROM Update I HE*/

FMC_EnableAPUpdate ()/*f# fEAPROM Update I fE*/

KFIERE LR EON R EFMC_Open, ZEiH XA RS TE R PAT RS

4.20 PDMA #1481k

FERZ 0 HPDMA,  Pi&peripheral )2 &, 5i/&1ZDMAE H T 7N FISRAM 0] 4 4 54
MIRSRAMAISRAM Z [Al LSt AT UL, (H 2 ARBEIPEIIPEIAL . BAMG IIPDMAIE 2 #7iHH CRC.

PDMA — iy 2 ANIEIE, BNEIE AT Ll AR R SR N IPAE AT, it B alE A~ i — ik
By UER T8, SRR EKD
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00000 = Connect to SPI0_TX.
00001 = Connect to SPI1_TX.
00010 = Connect to UARTO_TX.
00011 = Connect to UART1_TX.
00100 = Reserved.

00101 = Reserved.

00110 = Reserved.

00111 = Reserved.

01000 = Reserved.

01001 = Connect to TMRO.
01010= Connect to TMR1.
01011 = Connect to TMR2.
01100 = Connect to TMR3.
10000 = Connect to SPI0_RX.

AT LB PDMA CH1#E45SPI0 TX, CH2i%&45SP10 RX
PDMA — B il el A2 Y5 ik A0 A il 06 25045 55

ANO0012

— R HiPDMA I 4% A SPI. UART. ADC. TimerdfiZh&:4s, FRATLLASPINH i I PDMA[H H

%

WIUEA I NS 2. SPIFIAEAL, FFH{EAEPDMA; PDMAWIIA{LIEIELIEE2, WIE14SPI0 TX,

IHIE245SPI0 RX. #4SPI0 MISOFIMOSIHES]—i#2, fifloopbackilliz .

/*PDMAR ST AL PR R K, AR e el R, Bl N S AR T+ /
void PDMA_IRQHandler(void)

{
uint32_t status = PDMA_GET_INT_STATUS();

if (status & ox2) { /* @EEIKAH W, SPIOKIETH */
PDMA_CLR_CH_INT_FLAG(1, PDMA_ISR_TD IS Msk);
} else if (status & oOx4) { /* HIE2RAHW, SPISFEULTER */
if (PDMA_GET_CH_INT_STS(2) & @Ox2)/* f&Hischiiiih */
u32IsTestOver = 1;
PDMA_CLR_CH_INT_FLAG(2, PDMA_ISR_TD_IS Msk);
} else
[ FE R R, IR EARNAZR A/
printf("unknown interrupt, status=0x%x !!\n", status);
}
void SYS_Init(void)
{
/* RGliate */
/* RS IR A AR */
SYS_UnlockReg();
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/* (HEEANER 12MHz HXT, 32KHz LXT O PN 388 i HRHIRC */

CLK_EnableXtalRC(CLK_PWRCTL_HXT_EN_Msk | CLK_PWRCTL_LXT_EN_Msk |
CLK_PWRCTL_HIRC_EN Msk);

/* EfpdRiEdk */

CLK_WaitClockReady(CLK_CLKSTATUS_HXT_STB_Msk | CLK_CLKSTATUS_LXT_STB_ Msk |
CLK_CLKSTATUS_HIRC_STB_Msk);

/*  AEBEPLL, JERKEHCLKIHS BHJRTIEPLL */
CLK_SetCoreClock(32000000) ;

J* kR IP IR (HCLK R & CPURIRT 41 ) , UARTOIE FEHIRCH I 21k, SPIQIEFHCLKAN hiF */
CLK_SetModuleClock (UART® MODULE, CLK_CLKSEL1_UART_S_HIRC, CLK_UART_CLK_ DIVIDER(1));
CLK_SetModuleClock(SPI@ _MODULE, CLK_CLKSEL2_SPI® S HCLK, ©);

/* G IP WfR */
CLK_EnableModuleClock (UARTO_MODULE);
CLK_EnableModuleClock(SPI®_MODULE);
CLK_EnableModuleClock (DMA_MODULE);

/* B HEAEP11Clock, SystemCoreClock and CycylesPerUs */
SystemCoreClockUpdate();

/* BLEZ IR */

/* BiE PBo/PB1 JI{EUART@ RXD Ml TXD */

SYS->PB_L_MFP &= ~(SYS_PB_L_MFP_PB@_MFP_Msk | SYS_PB_L_MFP_PB1_MFP_Msk);
SYS->PB_L_MFP |= (SYS_PB_L_MFP_PBO_MFP_UARTO TX | SYS_PB_L_MFP_PB1_MFP_UARTO_RX);

/* BCESPIOZINRETI I */
SYS->PB_H_MFP = (SYS_PB_H_MFP_PB12_MFP_SPIO MOSI® | SYS_PB_H MFP_PB13_MFP_SPI@_MISO®

| SYS_PB_H_MFP_PB14_MFP_SPI® SCLK | SYS_PB_H_MFP_PB15_MFP_SPI® SSO);

/* EFTINE */
SYS_LockReg();

int main(void)

uint32_t u32Err=0;
uint32_t i;
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/* RGWIIA: (EREMR, EPEIPIBHIE, (UREIPHSSY, ECEZIDIRESIIA */
SYS_Init();

/* BCEUARTN 115200-8n1 H T-printf */
UART_Open(UARTO, 115200);

/* Y4SPIOC & Nmaster, MSB first, #f%£32-bit, SPI Mode-0 timing, ZEHTEF A2MHZ */
SPI_Open(SPIQ, SPI_MASTER, SPI_MODE_@, 32, 2000000);

/* fEReMELF A3 IR TRE, W/ REARI R B shh ik, ERESPIe_sse 5| AL E KA. */
SPI_EnableAutoSS(SPI@, SPI_SS@, SPI_SSO_ACTIVE_LOW);

/*HIIRASPIO K I A HE*/
for(i=0; i<PDMA_TEST_COUNT; i++)
g au32SrcData[i] = ©x55550000 + 1ij;
/ *¥] 454 PDMA* /
/* FTFRELAEE2 */
PDMA_Open(3 << 1);

/* ELEIEE 1, HEAE32bit, JLKIEPDMA_TEST_COUNTZE */
PDMA_SetTransferCnt(1, PDMA_WIDTH_32, PDMA_TEST_COUNT);
/¥ EEIELE AL Vg _au32SrcData , M9 HRIHbE ASPIO- >TXO% f74%, [EE*/

PDMA_SetTransferAddr(1, (uint32_t)g au32SrcData, PDMA_SAR_INC, (uint32_t)&SPIO->TXO,
PDMA_DAR_FIX);

/* 5% AIPDMAE S THAE* /

PDMA_SetTimeOut(1, ©, ©x5555);

/XA B8 A% 5E i H W+ /

PDMA_EnableInt(1, PDMA_IER_TD_IE_ Msk);

/AL EIEIE 2, MEAIE32bit, LK IEPDMA_TEST_COUNTZ*/
PDMA_SetTransferCnt(2, PDMA_WIDTH 32, PDMA_TEST_COUNT);
/I EETE 2 b ySPIe->Rxe, [fxE; HIWhhk Ag_au32DstData, Hihn*/

PDMA_SetTransferAddr(2, (uint32 t)&SPIO®->RX0, PDMA_SAR FIX, (uint32 t)g au32DstData,
PDMA_DAR_INC);

[*RVHFBRS T RE*/

PDMA_SetTimeOut(2, ©, Ox5555);

/*fH e R IE TE B T/

PDMA_EnableInt(2, PDMA_IER TD IE Msk);

/* BIEELRCE SPIe TX, JHiE2RLE NSPIO RX, #ASSfil )k PDMAFFIG LI/E */
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PDMA_SetTransferMode(1, PDMA_SPIO® TX, @, 0);
PDMA_SetTransferMode(2, PDMA_SPI® RX, @, 0);

PDMA_Trigger(1);
PDMA_Trigger(2);

/* {fifit PDMA IRQ */
NVIC_EnableIRQ(PDMA_IRQn);

/* SPIffifflERX PDMAFITX PDMA */
SPI_TRIGGER_RX_PDMA(SPIO);
SPI_TRIGGER_TX_PDMA(SPIQ);

/* ZERFPDMASERL */
while(u32IsTestOver == 0);

/* REIERH AR */
for(i=0; i<PDMA_TEST_COUNT; i++) {
if(g_au32SrcData[i] != g_au32DstData[i]) {

U32Err ++;

}
}
if(u32Err)

printf(" [FAIL]\n\n");
else

printf(" [PASS]\n\n");
while(1);

T ARG main BB B0 B SeVIIE L R G FTUART, SR G 0)461LSPIOFIPDMAIEIELFEIE2. PDMA
WIELAIZEFIEFISPIO TXZH /£ 85, WIE2MSPI0 RX /s BaU R . fill X PDMAIEE1AIIEIE 2,
fill %2 SP10 % iXPDMAFIERPDMA, 2 J5PDMAL S48 TAE .

SPIOIE XIPDMAEIE 1S %5 FISPI0 TX %1728, Z5ESPIOKILC LB APDMAEIES N — 25
¥

SPIOY B ¥R 2 )5, WEIPDMAEIE2 M SPI0 RX 27 17 #e ML
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4.21 DAC ¥4k
FAITLANANOL00BNFIDACK 15t B DAC [ F 12 g

> NANO100 ¥ #F 2 4~ 12-bit DAC jHi&
> SRR (2 41 DAC [F2E E HiH )
> 27 DAC j#i [A] 5 5 #r
> Channel 0 ¥k 5& fith & 455 5
> WREIEERE AL PDMA, 78 F — ML IF G207, AL 5 F i A~
DACx_DAT %17 2%
> A 3k TT
B
B OERE
E PDMA
>  LHEFRERE: 6 us
B DACPWONSTBCNT (14 bit f] 4 fE, #.47 PCLK)
B DAC FHLZ )5, %45 DACPWONSTBCNT+1 4> PCLK JF b4
> R A 2 us (500k sample/sec)
B WAITDACCONYV (8 bit 7, #fiz PCLK), FT PDMA fii’k DAC Itf, i DAC 4
2. PDMA [A]f% WAITDACCONV AN PCLK 74 4> 53— 5045 .

N AR AE P A A A 1T 3 AR, AN SRR BRI, IR NPCLK

void DAC_Init()
{
/* {§RE DAC M4 */
CLK->APBCLK |= CLK_APBCLK_DAC_EN_Msk;
/* TEEZIhEESI M PCc.e 1 PC.7 FIfE DAC */
SYS->PC_L_MFP &= ~(SYS_PC_L_MFP_PC6_MFP_Msk | SYS_PC_L_MFP_PC7_MFP_Msk);
SYS->PC_L_MFP |= SYS_PC_L_MFP_PC6_MFP_DA OUT® | SYS_PC_L_MFP_PC7_MFP_DA OUT1;

/* KMPC.6 and PC.75| I i@k, Pyilbisd */
GPIO_DISABLE_DIGITAL_PATH(PC, (1 << 6) | (1 << 7));
/* BBl K DACK: . */

DAC_Open(DAC, ©, DAC_WRITE_DAT_ TRIGGER);
DAC_Open(DAC, 1, DAC_WRITE_DAT_TRIGGER);

/* $RE DAC 4z */

DAC_ENABLE_GROUP_MODE (DAC) ;

/* g DACe Hiibr. AR fRE —MEERAT LT */
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DAC_ENABLE_INT(DAC, 0);

NVIC_EnableIRQ(DAC_IRQn);

// FEREPIAN BB ready

while(DAC_IS BUSY(DAC, @) == 1);

while(DAC_IS BUSY(DAC, 1) == 1);

/X5 BRI 2 DATATT A7 35 */

DAC_WRITE_DATA(DAC, @, al6Sine[index@]);

DAC_WRITE_DATA(DAC, 1, al6Sine[index1]); // SiEiE1#fih’A DAC Ui

}

/¥ BT AbEE R i+ /

void DAC_IRQHandler(void)

{
// BB WRE
DAC_CLR_INT_FLAG(DAC, @);
/*5 N —EHHE*/
DAC_WRITE_DATA(DAC, @, al6Sine[index@]);
DAC_WRITE_DATA(DAC, 1, al6Sine[index1]); // Hili&1¥fil’s DAC JFah4:
index@ = (index® + 1) % SINE_ARRAY_SIZE;
indexl = (index1 + 1) % SINE_ARRAY_SIZE;
return;

}

4.22 EBI #]5&4k

R MIEBIEZ AT LUA SR AMEIO K 45« SRAMEEFFA INTEL$E B #% #2194 1 U 1) ik Ay
0x60000000, 41RA ZAEBIEM, He FIEBIEE M ) bk ¥ Wt 7 IE R S5 FHH(TRM). —
AREBIE PIfHE%E . INTELAAMMOTOROLARES . INTELAR At /2 32/5 HI/RDAT/WR P AR £k 73
Al MOTOROLABEA M2 —HRRWEZL, &tk KHF5.

EBI 7] LASCRFAM VT VG, A 64K~1IMB A%,

AR 2R e MCLK A AT AR AR .

el 55 B KR 8bit AT 16bit

AU AT PSR

WU iR B[] (tACC)

W LR REN ) (TALE)

W R VT R RERIN [A] (tAHD)

> ONTATE SIS, M REdE B R E T

> RFEVI 44T, K idle cycle AIc &, [0, 15]MCLK
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EBLERAN ORI, PUOAMIE A A EE &2 L, 74H373H T8 A7 35 A i bk 23589
Bl N, HdE 2k X A8-bit, FTLAAD[7:0] &bk AR L 1K), AD[15:8]1 A F FHbtk. BT CAHhE
AD[7:0]/ci% 2| 74H373%8i17, SR )5 AD[7:0]F 25 %4 H

External Bus Interface

64K x 8-bit
SRAM
74H373 L p| Addr[15:8]
AD[7:0] | Q+——| Addr[7:0]
En
» nCS
» NOE
» NWE
AD[7:0] »| Data[7:0]

NWRLFINWRHFH T-Byte access —~> 16-bit £z % [1) 10 53 SRAM ,  #R5E Ui Il i 7719 Bl g (KA 7

i

™

TR s = B R O o 28 R T 8bit, B LA RInWRLAINWRH. 1 [H # J5UHE B2 16-bithz 7, it
EHHNWRLAINWRH .

JEE R

EBIADKES, ‘3' AD0

EBI_ADIY
EBI_ADZFY
EBI_ADFY,
EBI_ADES,
EBI_ADEY
EBI_ADE

I
[

TRITRITIT
i

]

i

EB_ADFS
EBIADTD <%
EBI_ADTT <%
EBI_ADTZ <%
EBI_ADTE <%
EBI_ADTY <%
EBI_ADTS <%
EBI_AIE <%
EBIAIT <5
EBI_A1E <X

[

[§

TRITRITYITRITRITRITHIT
i

=81 wes <<—:;3r}-EDR”—

min
EE
1
'IF-II
it &
M
o
-

ﬁ%§ '

—EII_'I."vRHﬂ<<
EBI WAL=,
EBI_CSD <X
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2| sor20i1.27-2

E VGG E VGG E
: vce
. VCC ca : 4 ;
A 0.1uF ! 0.1uF . !
N G003 ! cos03 - !
. =1 = i o Uz = .
: ©| TaHcaTs : ©| TaHcaTE |
. = ] o o L2 SRAM AD : ] o oo L2 SRAM A
! ER 4|00 o BO0rs cman : 4|00 o BOrs ceawras
: EE D S T T . 7|0 C 2 [E_srAwaAnD
' E 510s ey I SRAM A3 ' Elny o1 -2 SRAM Al1
: 2 Q2 N5 AW A4 ; £ QN5 SRAW A1z
; 4| D4 O mE T sraw A : 4| D4 e sraw Al
: TID Se _smawas ! TID: Bi[E_smAawAl
! = - SRAM AT ' < = COAM A1E '
: [] o7 a7 E] SRAM A : [] o7 a7 E] SEAM A1S :
' EB| ALE 1i = ' 1i = '
i LE . LE :
! ﬁ OF & : z :

BLL400mil

- vee SRAM Al i | 44 SRAM AT7 EBI AT ;
! T Aie [#2__SRAM ATE Es| ATE :
1 CRAM AT o a7 CRAM 3 !
: cs SR A2 AIE Fyt—sorrge — vee ;
: 0.10F SRAM A4 5|42 o :
. C0e0E EBI C50 [i] éi I%E a5 =8| WRLz . '

8l ALO C =a ArE CF H
= EEr D T iioo lots H—=ar el - :
‘ - BBl ALD 1401 14014 == o ‘
' R i 1102 14013 ﬁ T Coea !
- == nes i 1102 101z S L :
(R o? =5 > vce VES [ - ;
. == ADA 3 WEE WCC A == SNCG H
1 =] ;,E: [l 1404 1011 B == :
: EBl ADE = /05 11070 g == :
' EOl AL § 106 el a1 '
' Eal wrz 17 | LT W02 op—SRAM ATE ESI AIR l
SRAM Ar 1 | N e _smawa !

SHRAEM AR - SRAM A13 '
= i e :
SRAN A 21|41 MZ[z _sRaran !
| SRAMAs 22 |4E o[22 _SRAN AT ;

T &M451 EBIZMNESRAMBE], EBIR 68 FIHCLKASES £1J5, B LLE IR B A m] DLk $E .
EBIS|IECE T -

- ADO ~ AD7 on PA.O ~ PA.7

- AD8 ~ AD15on PC.0 ~ PC.7

- AD16 ~ AD19 on PD.12 ~ PD.15
-nWR on PD.2

-nRD on PD.7

-nWRL on PB.O

-nWRH on PB.1
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-nCS0on PD.8
- ALE on PD.9
- MCLK on PD.3

51 BAIC B e T

void Configure EBI_16BIT_Pins(void)

{

/* EBI ADO~7 pins on PA.0~7 */

SYS->GPA_MFPL |= SYS_GPA_MFPL_PAOMFP_EBI_AD@ | SYS_GPA MFPL_PAIMFP_EBI_AD1 |
SYS_GPA_MFPL_PA2MFP_EBI_AD2 | SYS_GPA MFPL_PA3MFP_EBI_AD3 |
SYS_GPA_MFPL_PA4MFP_EBI_AD4 | SYS_GPA MFPL_PASMFP_EBI_ADS5 |
SYS_GPA_MFPL_PA6MFP_EBI_AD6 | SYS_GPA_MFPL_PA7MFP_EBI_AD7;

/* EBI AD8~15 pins on PC.0~7 */

SYS->GPC_MFPL |= SYS_GPC_MFPL_PCOMFP_EBI_AD8 | SYS_GPC_MFPL_PCIMFP_EBI_AD9 |
SYS_GPC_MFPL_PC2MFP_EBI_AD10 | SYS_GPC_MFPL_PC3MFP_EBI_AD11 |
SYS_GPC_MFPL_PC4MFP_EBI_AD12 | SYS_GPC_MFPL_PCSMFP_EBI_AD13 |
SYS_GPC_MFPL_PC6MFP_EBI_AD14 | SYS_GPC_MFPL_PC7MFP_EBI_AD15;

/* EBI AD16~19 pins on PD.12~15%*/

SYS->GPD_MFPH |= SYS_GPD_MFPH_PD12MFP_EBI_ADR16 | SYS_GPD_MFPH_PD13MFP_EBI_ADR17 |
SYS_GPD_MFPH_PD14MFP_EBI_ADR18 | SYS_GPD_MFPH_PD15MFP_EBI_ADR19;

/* EBI nWR and nRD pins on PD.2 and PD.7 */

SYS->GPD_MFPL |= SYS_GPD_MFPL_PD2MFP_EBI nWR | SYS_GPD_MFPL_PD7MFP_EBI nRD;

/* EBI nWRL and nWRH pins on PB.® and PB.1 */

SYS->GPB_MFPL |= SYS_GPB_MFPL_PB@OMFP_EBI_ nWRL | SYS_GPB_MFPL_PBIMFP_EBI_nWRH;

/* EBI nCSO pin on PD.8 */

SYS->GPD_MFPH |= SYS_GPD_MFPH_PD8MFP_EBI_nCS@;

/* EBI ALE pin on PD.9 */

SYS->GPD_MFPH |= SYS_GPD_MFPH_PD9MFP_EBI_ALE;

/* EBI MCLK pin on PD.3 */

SYS->GPD_MFPL |= SYS_GPD_MFPL_PD3MFP_EBI_MCLK;

}
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SR B2 5, FHZEBIKIThEENIEIL. MASLE2NEBIET, FRAEHEBIO, M2 v
16bit, CS{E S H A %L

void EBI Test()

{

}

uint32_t u32WriteData;

uint32_t u32Idx;

uint32_t u32EBIsize = 512 * 1024;

/*EREEBT I £, EBT X BELLFEHC LK U Bt /

CLK_EnableModuleClock(EBI_MODULE);

Configure EBI 16BIT_Pins();

/* WIEGAL EBI banke, 16bit##EdifZ, M F, csIRHEFAHRL, UiksME SRAM */

EBI_Open(EBI_BANK@, EBI_BUSWIDTH_ 16BIT, EBI_TIMING NORMAL, @, EBI_CS_ACTIVE_ LOW);

/* AR T */

/¥R EIANFAT*/

u32Idx = 0;

u32WriteData = Ox5A5A5A5A;

while(u32Idx < u32EBIsize)/*/MEMIEBI#Size*/

{
EBIO_WRITE_DATA8(u32Idx, (uint8_t)(u32WriteData));
u32Idx++;

}

[REFRE 2T/

u32Idx = 0;

u32WriteData = ©x00000000;

while(u32Idx < u32EBIsize)

{
EBI® WRITE_DATA16(u32Idx, (uintl6_t)(u32WriteData));
u32Idx += 2;

}

/¥ EFR G AN/

u32Idx = 0;

u32WriteData = OXFFFFFFFF;

while(u32Idx < u32EBIsize)

{
EBIO WRITE_DATA32(u32Idx, (uint32_t)(u32WriteData));
u32Idx += 4;
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BEHERE RN, L, 294, AT LR T BAIY

EBI®_READ _DATA8(u32Idx);
EBI®_READ DATA16(u32Idx);
EBI®_READ DATA32(u32Idx);

ESREBIOXTHE 7% & /2 16bitfr), {HZCPURJ LAV [HI8-bit. 16-bitfl132-bit
S B 2 R
#define EBI_BANKO BASE_ADDR  0x60000000UL /* EBIO H:hhil: */

#define EBI_BANK1_BASE_ADDR  0x60100000UL /* EBI13& Hhtik-*/

#define EBI0_READ_DATAB8(u32Addr) (*((volatile unsigned char *)(EBI_BANKO_BASE_ADDR+(u32Addr))))

#define EBIO_WRITE_DATA8(u32Addr,u32Data) (*((volatile unsigned char *)(EBI_BANKO_BASE_ADDR + (u32Addr)))
= (u32Data))

FEAEEBIOF £ 15 7] #i111:0x60000000, F2AEEBIL] 15 % 15 7] #i13:1:0x60100000

4.23 Z1 IP ¥14e1kE
NUC442/NUCAT2H 4 — AN 3ERS 1P, ZIPS R BENLE 4. AES. DES/TES. SHA
T PAAES I0 i 2 45 150 B 12 TP A FH ¥4«

/*AESHNE % 5128-bit*/
uint32_t au32MyAESKey[8] = {
0x00010203, 0x04050607, 0©x08090a0b, ©x0cOdoe0df,
}s
/*RESHNE WIIRL [l e+ /
uint32_t au32MyAESIV[4] = {
0x00000000, 0Xx0000VVVD, 0x0VVVVVVO, Ox000VVO
}s
/BN G */
__align(4) uint8_t au8InputDatal[] = {
0x00, 0x11, Ox22, Ox33, Ox44, Ox55, Ox66, Ox77, Ox88,
0x99, Oxaa, Oxbb, @xcc, oxdd, Oxee, Oxff
}s
__align(4) uint8_t au8EncOutData[32];
__align(4) uint8_t au8DecOutData[32];

*E R TP R T AE 2 bR K+ /
volatile void CRYPTO_IRQHandler()
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if (AES_GET_INT_FLAG()) {
g_AES_done = 1;
AES_CLR_INT_FLAG();

N HEIXBACRS AT UG, # RS TP a6 TAF 1

Void AES_Test()

{
[HERE IS TIPS B, N BELEHCLK AN B> /
CLK_EnableModuleClock (CRPT_MODULE);
/g R W+ /
NVIC EnableIRQ(CRPT_IRQn);
AES_ENABLE_INT();
/*AES ECBRLZINE, #f3128-bit*/
AES_Open(@, 1, AES_MODE_ECB, AES_KEY SIZE_ 128, AES_IN OUT_SWAP);
/¥ B INE G /
AES_SetKey (@, au32MyAESKey, AES_KEY SIZE 128);
/R BEWIIRA ) B */
AES_SetInitVect(@, au32MyAESIV);
/* I EDMA* /

AES_SetDMATransfer(@, (uint32_t)au8InputData, (uint32_t) au8EncOutData,
sizeof(au8InputData));

g AES_done = 0;

/*JEZIDMA, % —A blockm 4 Hi*/
AES_Start(@, CRYPTO_DMA ONE_SHOT);

while (!g_AES_done);/*%5Ap 3 i IP N 45 i*/

/*AES ECBRLA MR, %hh128-bit*/

AES_Open(©@, ©, AES_MODE_ECB, AES_KEY_SIZE_128, AES_IN_OUT_SWAP);
/¥ B R L *

AES_SetKey (@, au32MyAESKey, AES_KEY_SIZE_128);

/X B ) E*/

AES_SetInitVect(@, au32MyAESIV);

/*BC EDMA* /

AES_SetDMATransfer(@, (uint32_t) au8EncOutData, (uint32_ t) au8DecOutData,
sizeof(au8InputData));
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g AES_done = 0;

/*J3BIDMA, fif# —"blockiL 4 W */

AES_Start(@, CRYPTO_DMA_ONE_SHOT);

while (!g AES_done); /*“5EfraiIPfastifi*/
}

% J& ¥ & Flau8DecOutData . T 1 # 3% 25 T au8InputData FL [ (9 HedE o«  4m 50 22 Jin %% 1) B8 K~ 2 16B
FIREE, TR 3 ahf 2 . IS H ) 7 T U2 16B RIS 5L

4.24 SC #1961k

Smart Card IP 4% [ £F & 1SO7816 ¥i i . H 52 1S07816 Ui / & 48 1) 3% T B UART — £ ¢ 1bit
START+8bit {#E + 1bit {5 + 2bit STOP.

IRISOT816 MM e, KRIEEIEZ Ja 2 A RUMAEHHE, ARFIN AR S REHE 2 F 2
DTBEMEGZ AA LR N —%; S0 PR, ARSI, EIRHRAE AT DASLIX L8 i iy
[f], {HJE 2 kI EMV2000IAERT . 754k, AR 2L MCU LL B 2 (IS [A] . 58 T-SCHh
W, 7E4.3171S07816H FEMMI /41,

SCHE: I 4 : SC_CLK. SC_DATA. SC _RST. SC_PWR. K AiZ VUi (814 ™k i i e 2
K, WRBERFEISOT8L6HTE, RAEFISCHE: 2 MAZEBATAT &, HAMBMHE. WRAFEER
£1S07816#7E, ATLARER . {H/2SC_PWR% R L 5, FFEAINIERITE, X552 H Mm%
retval = SCLIB_ActivateDelay(2, FALSE, 33/* % 7l % fi¢ iJ [A] */); £X & retval = SCLIB_Activate(2,
FALSE);

BAFAZ G, RERIATREH, BRI G IR ERNZ T4, Bl B SCH: DM AR A |
HEA FRAESC library, K3 R Zlibrary i o7 PL T s

THEAE— N HiZlibrary, W{TEF|ATR.,

RGP OSENTEAE

/A SC2R BISC R R A*/
void SC2_IRQHandler(void)
{
// Please don't remove any of the function calls below
if(SCLIB_CheckCDEvent(2))
return; // Card insert/remove event occurred, no need to check other event...
SCLIB_CheckTimeOutEvent(2);/*/4bFi i Fiif*/
SCLIB_CheckTxRxEvent(2); /*AbFiizk Fift*/
SCLIB CheckErrorEvent(2); /*AbFEH4Hgi{t*/

return;
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}

REGRIIEN:

void SC2_Init()

{
/¥ RESC2 R Bh* /
CLK_EnableModuleClock(SC2_MODULE);
/*¥SCEFEANBL2MEG T EHR, SRJGERM12M/3= 4M,  SC_CLKK; 4 i aMi gf*/
CLK_SetModuleClock(SC2_MODULE, CLK_CLKSEL3_SC2SEL_HXT, CLK_CLKDIV1_SC2(3));
/*BCE 2 Dfe 5 i/
SYS->GPA_MFPL = SYS_GPA_MFPL_PA2MFP_SC2_DAT | SYS_GPA_MFPL_PA3MFP_SC2_CLK |

SYS_GPA_MFPL_PA4MFP_SC2_PWR | SYS_GPA_MFPL_PASMFP_SC2_RST;

/*HTIFSC2, AR RAEN G, SC_PWRE|HEIFIhighH 20*/
SC_Open(SC2, SC_PIN_STATE_IGNORE, SC_PIN_STATE_HIGH);
NVIC_EnableIRQ(SC2_IRQn);

}

Cold RESET ICF, ZFIATRZ G, KiE—NML4ICE

[FERIRB|ICRI S, U S KE*/
uint8_t g cmdlbuf[] = {0x00, OxA4, Ox00, Ox00, 0x02, OxDF, 0©x01};
uint32_t g_cmdllen = 7;
void SC2_Test()
{
SC2_Init();
/* SRRREA, MR RGBSR D R */
while(SC_IsCardInserted(SC2) == FALSE);
// Ki%Activate Timing#|slot 2

retval = SCLIB_ ActivateDelay(2, FALSE, 33);/*WIREPWR LHZ 5, TELLEAMK AIFRE, HIX/ K
AL NBAMASERIS (], 334NETU*/

/* IS EIATR* /

if(retval == SCLIB_SUCCESS) {
/*{TENATRIK Y 25%/
SCLIB_GetCardInfo(2, &s_info);
printf("ATR: ");
for(i = @; 1 < s_info.ATR_Len; i++)

printf("%02x ", s_info.ATR_Buf[i]);

printf("\n");
[*RIEMRLRICK*/
SCLIB_StartTransmission(2, g_cmdlbuf, g cmdllen, g cmdrsp, &g cmdlrsplen);
printf("get response\n");
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/X T B N R 25 S*

for(i = @; i < g_cmdlrsplen; i++)
printf("%02x ", g_cmdrsp[i]);

printf("\n");

Nano100BSeriesBSP_v3.01.000\SampleCode\StdDriver\SC_ReadATR /2 iZZATR[¥jdemo, K ZX AJ L
— FXAEFMAASC SATRIIS 2.

4.25 PS2D FJ4EAL

B A B FEPS2 Device IP, A LL3ZEFIPC_EAPS2 Hostd: 145 b PS2 32 11 5t PR £&
CLKFIDATA, mH{4Eat16 7Y KIEFIFO, FT2E50E, SR AEFIFO,

1) PS2 Device & i% % Host fmiigh i, 250 UART BB : 1-bit START + 8-bit DATA+1-bit
Parity + 1-bit STOP, # ki

CLK

DATA NA XX R Kk K R S

Device to Host

START
DATAQ
DATAA
DATAZ
DATASZ
DATA4
DATASE
DATAG
DATAT
PARITY
STOP

Figure 5-88 Data Format of Device-to-Host

MCLK My PR, Device ] PAESAR 44l s CLKORAK FESPIY Host 2 i B4 58 « LA F 12
[ fK) 8] k% 9 100us

2) PS2Host i%%| Device (Mii&itgtn ™, WAEMLIT UART EE, H2Z 17— ACK fi: 1-
bit START + 8-bit DATA+1-bit Parity + 1-bit STOP + ACK, #i k%

May 15, 2015 Page 105 of 245 Rev 1.04



NUVOTON AN0012

@

2 CLK

B

=] ; W Y § r, Y i \f 7

s o\ A OO TN/

§ s £ E EE & 2 E EEEQ

T E{.@:{{{{@:{EE"
[/2] o ] (] (] [ ] ] ] o

Figure 5-89 Data Format of Host-to-Device

CLK A BT Host et A8 #idE ,  CLKC A & BT s Device s Bl & « I ER Devicedi 1F 148 52 -
Host2 & 1 5HE, W25 CLK R $ Hilow 100us, 4R J5¥DATATlow, FRBJHCLK. 2 J5Device
M ECLK = a5 5, —Wikiksck:, Device#DATA filow, [FIACK/E 5% Host.
ACKIE S 2 JG, WEHostANEIIDATA, Deviceld4ka:r= A mlei(E S, EFIDATAYERIK.

VEE . PS2CLK AIPS2DATA W R 5] I B N PS2Ih it 2 J5, 40l LL il i PS2CON %5 17 28 1)
FPS2DAT FIFPS2CLK X P A bit > 4% il ixX AR B R R AS ,  [R]I JE I PS2STATUS Z A7 8% K B H 1X
BRI IRAS

void PS2_Init(void)

{
/* {HBEP2SD IPHIIIER */
CLK_EnableModuleClock(PS2_MODULE);
/* F4PF.2HIPF.3C & .PS2 PS2DAT Al PS2CLK */
SYS->GPF_MFP = SYS_GPF_MFP_PF2_PS2 DAT | SYS_GPF_MFP_PF3_PS2 CLK;
PS2 Open();
/*EBEPS 2D Ik * /
PS2_EnableInt(PS2_PS2CON_RXINTEN Msk | PS2_PS2CON_TXINTEN_Msk);
NVIC_EnableIRQ(PS2_IRQn);
}
/* T AL HE R £/
void PS2_IRQHandler(void)
{

uint32_t u32RxData;

/* R </
if(PS2_GET_INT_FLAG(PS2_PS2INTID_RXINT_ Msk))

{
/* EERPS2 HhlibRs */

May 15, 2015 Page 106 of 245 Rev 1.04



NUVOTON AN0012

PS2_CLR_RX_INT_FLAG();
/* EEEE */
u32RxData = PS2_Read();
}
/* RKIETWr */
if(PS2_GET_INT_FLAG(PS2_PS2INTID_TXINT Msk))
{
/* IERRPS2 RikHMibrE */
PS2_CLR_TX_INT_FLAG();

A7 ETrARS, Hter DL PS2 5 MU BE T .

PS2¥J ARSI 451 43y

> flife PS2D W R, FLE PS2D £ IhfRg s i

> PS2D WIREVIfifL

T ARRE RO SR PS24 OSOR T ., AN SR ELSCIIPS2[) bR BEAE, IEELEAEEAT I

NUC100_120BSP_v3.00.002\SampleCode\StdDriver\PS2 [ 4 PS2 il 75 5], & F&PS2 iR A AR
i, A XE KK LB .«

4.26 EMAC #1%a1E

BrENUCAT2 A F — NEMACH: I, 54 IEEE802.31h 1, SZ£F10M/100Mbps, ¢ ¥ i&E#MILF
RMII$Z L FIPHY .

NUCA72 4 nl LB R184AM, MEE T, s SRAMEAEMACH IS IL T, TCPERE T, f&iik

JER] LLIA $18Mbps. —&IEIL T, SRAMA L 2 E4EMACHE A, i FHEMACH)# & st b g%

T

EMACH & B E 5 45 K% 93 £F——descriptor

BRABSP BT € X T 44> K ik descriptor, 442 itdescriptor. 1X &descriptori it — N, R4

EMACHICPU{#

> WU, descriptor Zabl4s EMAC{ER], il —@450, EMAC 2 HzhYI%4 CPUEH, CPU
F 58 B F) 25 EMAC A .

> RKIAR, descriptor Stz CPU fiH, ZLRIAMIZHEIES] descriptor B2 J5, V)45 EMAC i H,
EMAC &1k 565 H 3 )45 CPU L H

EMACH: D HL 5 2%,
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<>
<>
<>

ANO0012

$F RMIEL: PHY F2 25M 98, 1 PHY 774 50M &R REFCLK 3] i3
NUC472 b XFF MI$ZIT, UM RXCLK 5] 4 AR 8, A% M TXCLK f B8, X
AN EH PHY 424, 100Mbps i & 25M 1), 10Mbps i /& 2.5M 1), A 24% REFCLK 5]

JiE

XF RMINEEO: &% 2 /R 511 TXDO/TXD1, Uk 2 #R 5] RXDO/RXD1; X+ MIl 1k

E ARSI, Bl 4 AR5

COLO #1 CRS R T M O TR T

MDC 1 MDIO HFjj1a] PHY Wi &5 fF#%, MDC & clock, MDIO #& data

RXDV 5 9% A5, A MILIHE i A 201, 82 RMILIF 28] PHY CRS_DV i
MITFIRMIN PHY 3% 42 5 2 B 7 5 R

TXDO
TXD1
TXD2
TXD3

TXEN

TXER

TXCLK
|P101G/GA/GR/GRIRXDO
Mil RXD1

R
Note: TXER and RXER CRS
must be for IEEE802.3az CCL

; MDC
EEE function. MDIO

-—— TXDO
g— TXD1
-—— TXD2
g TXD3
l¢—— TXEN

> TXCLK
- RXDO
= RXD3
e~ RXDV
——p RXCLK
—» CRS
— COL

¢—— MDC

«—» MDIO

TXDO € TXDO

TAD s TXD1

TXEN p@—— TXEN

RXDO ——» RXDO

RMII RXD1 p———9 RXD1
100M/10M RXDV p——tp: RXDV

TXCLK/SOM_CLK! j—> REFCLK
RXCLK/S0M_CLKO | 50MHz_CLKO

IP101G

MDC j@——— MDC

MDIO fg————t MDIO
RXER RXER

X1/0SCIN x2 TXER TXER

=
e 25MHz 2
A N ™

T AR AR A MERMIL

| Void EMAC_Init()
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}

/*{FREEMACHT Bh*/

CLK_EnableModuleClock (EMAC_MODULE);

/* BUEMDC HHEHHZ: HCLK / (127 + 1) = 656 kHz , ZZirunff 84 MHz */
CLK_SetModuleClock (EMAC_MODULE, @, CLK_CLKDIV3_EMAC(127));

/* BCE RMIT 5|0 */

SYS->GPC_MFPL

SYS->GPC_MFPH

= SYS_GPC_MFPL_PC@MFP_EMAC_REFCLK |
SYS_GPC_MFPL_PCIMFP_EMAC_MII_RXERR |
SYS_GPC_MFPL_PC2MFP_EMAC_MII_RXDV |
SYS_GPC_MFPL_PC3MFP_EMAC_MII_RXD1 |
SYS_GPC_MFPL_PC4MFP_EMAC_MII_RXD® |
SYS_GPC_MFPL_PC6MFP_EMAC_MII_TXDO |
SYS_GPC_MFPL_PC7MFP_EMAC_MII_TXD1;

= SYS_GPC_MFPH_PC8MFP_EMAC_MII_TXEN;

/* (HAERMITIZIAHES] I high slew rate, IOIAJLDLBREENE: */
PC->SLEWCTL |= Ox1DF;

/* BC&E MDC, MDIO at PB14 & PB15 */
= SYS_GPB_MFPH_PB14MFP_EMAC_MII_MDC | SYS_GPB_MFPH_PB15MFP_EMAC_MII_MDIO;

SYS->GPB_MFPH

/* BCEEMAC IP, BRIAMERE RMII $:i[1 */
EMAC_Open(g_au8MacAddr);

/* AR R IR AR I+ /
NVIC_EnableIRQ(EMAC_TX_IRQn);
NVIC_EnableIRQ(EMAC_RX_IRQn);

/* J5 BEMACTF 4R R IE A * /
EMAC_ENABLE_RX();

EMAC_ENABLE_TX();

While(1);

/%R /
void EMAC_TX_IRQHandler(void)

{

// ¥BhKki%Descriptorifit, Kik T %
EMAC_SendPktDone();
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uint8_t auPkt[1514];

uint32_t u32PktLen;

/Y W+ /

void EMAC_RX_IRQHandler(void)

{

while(1) {
[/ BERGAHWRIEEEG, WRE, ¥R auPkt Bk
if(EMAC_RecvPkt(auPkt, &u32PktLen) == @)
break;

/7 S HT R s
process_rx_packet(auPkt, u32PktLen);
// P EHT I Descriptor )4 EMACEH], FfAl A E T — 6
EMAC_RecvPktDone();

H 3% NUC472_NUC442_BSP_CMSIS_V3.01.001\SampleCode\StdDrive\EMAC_TxRx T [fil /& EMAC
W% i demofE i o

W 2 b 33 B HE AR 2 A M A, 5 A TCP/IP UDP %5 #r 3 . Bl B I 7 b7 AR 19 7
NUC472_NUC442_BSP_CMSIS V3.01.001\ThirdParty\lwip-1.4.1 N1, AT T LwIPT kR, i
FEBSP L, J7{# KA.
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5 R

5.1 CAN

BB A B 1A LACAN, A2 CAN. #B/ZBOSCHIYIC_CAN, T LLes e e v ali s iR
AbERRE TS UF B SE

5.1.1 CAN HHUAN4H

CANBIMEL & ABR . MIGEHI . AROTIN . AR A E kR

5.1.1.1 H&Y st

CANTE19864F FHBOSCH# &, FHTR4H T 19934F 1y [H FrbrfEISO 11891-1.

CAN 2[5 T U AT 26 I8 A 2k 4. CAN_HAMICAN L, HATZEN L. ShriEg S8 H
120RK G vt FEL R, FH T80 (5 5 0T

CANZE X 7 AR AS: &4 (Dominant) f1E& P (Recessive), & X0 K. Hsz Bk 22 H 0,
FatEml 2 B 1. FONCANGZR L 5 NI4T B 4P #: 1&0 = 0, O, FTLIOARE
.

0.5<CAN_H - CAN_L <0.9 /& A4

Unit 1 Unit N
A A
CANTX v CANRX CANTX" CANRX
CAN CAN
Transceiver Transceiver
| CAN_H | CAN_H
120 0 % CAN Bus Line %120 @
CAN L CAN L

Recessive

CAN_H - CAN_L < 0.5v

“qn
Logical value
A 0’

CAN.H —

T CAN_L —
35 -
3+
2525
>+
151

1
Mo »>

Dominant

CAN_H - CAN_L > 0.9v

Recessive Level Dominant level Recessive Level

1ISO11898(125kpbs to 1Mbps)
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CANRZLIEHIEZ 1K ~ IMbps,  1Mbps K HE AT LAA£40m, Skbpsal LLAE10A B,

5.1.1.2 oAl

CANRZL 22 EHLAT, B N Sa i, 7775 N CSMAICR: PSR A5 22 8% 1y 1] / v 5% fige
o

FEAR A LA S B SRR BN, B Bk RS A SRR E R, W
RELN, e AdirLik; wmRORWw RN EEES, e e SIEEEAEER, W
WEEFN TP ER 2 G A BE AT AL B, X PR & 518 LA 2 K RIb . CANGBZR LY B Y
77 RALEEEE, W F 1Kbps | IMbps . JHILIZEFEMT, MAZFETT SiE SREHE ;i B it k32 K 2
TOFE™ Ao SRR, FRREA, BRI E A RPR S .

XL R AN L) S ELCANT — KRR BT IEE /1R . A NS CANFIRS485 L4, AN
HRZE SRR, PUTIEE AR —FE? ZREH 2 G AT, CANRI B4 3%, &
TCALEE, TTRSA85FS B E: A ANCANFIML S EE 2 A% i, Skbpshl LLIAR| 104 B,
KTAERACEE, JEHSEANH.

5.1.1.3 gkt

CANE W FhmiA% =, 11LLHRFIDFNI29ELAFID, /& A E R IDIE K AR —FE, X P Fhi 23 JFR b
WA i, RO E11bit IDAEH, ERP EF29bit T .

WIS TT DL oy B il AR T B R IR R T . 5y A B iR aze AR i TR) I A it (] R . T T
VEYH A 271X DY P S 74

D BRI HARNUR AR R BRI, T AR BRALR, SRR R L
7 A T WRINUR SOF FIEOF 2 4b, I RO N M. B, M. ORC Reh. Kz
e
RE AL 7 A, T LU 12 HRF s 32 MR, BEREA 1D K R F 280

S o
Bus Arbitration Control Data CRC ACK
Idle field field field field field 2elF F=
1Bit 12 or 32 Bit 6 Bit 0 to 8 Byte 16 Bit 2 Bit 7 Bit 3Bit

TEWLLE A #38 (Arbitration Field) BIDA 11-bitA129-bit P f
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Standard Format

Control _
Arbitration Field Sl Data Field
-~ -
s S
0| 11btIDENTIFIER  [T|D|g| DLC
F RIE

Extended Format
Control :
Arbitrgltion Field ool | Data Field
- (-~

s A
0| 11bitIDENTIFIER |R
F R

:
R F L1 w5k B g2 W 3 b 20OMP eag ABHE WA R . ArdERs DN ILAL, 37 A%
ID297 o FRAEMIIRTRA N4 Wi ISRRAZ B, st W ENTNMER— ML E, R4 FAFIM
C, IDEAZEZ—FE. RTRIEZFEMANEIE WK RS, HBHEWRTRAY0, ZEWRTRANL, ¥/
WISRRIE E A1, RIS HENAT LA, et it se gt m T S . IDEAZ I RKAr &
RTINS, ARUEMIIDENO, 4 EMIIDEAL .

FYRTR/SRRIXHE,  WIRAZOFLAEFRAERIE W, WIRAE | F] GEAEZFE WL H TR 7 B A [DE, 1
RIDEZZ0, FLAZFFIMEZFEWE, WK LIAZT W 7 Y M T RTRL B Y (H R 427 4
WML AT RETFE

AR HEWTFRFRTRIYRTR, H7 & Wi (RTRELAT THYRTR2

18 bit IDENTIFIER "I pbLc

w—d ¥

RTR1/SRR IDE RTR2 St

0 X nTHE B ot
1 0 R A 78 R it
1 1 0 I HE ot
1 1 1 P e 17 R it

T EVEA B TN R K
> WiEakrE 1-bit

> fhEIRE 12-bit Bl 32-bit
> P 6-bit

May 15, 2015 Page 113 of 245 Rev 1.04



YV V V V V

2)

3)

NUVOTON AN0012

I m % 8 M
CRC I 16-bit

ACK 1 2-bit

s AR 7-bit
3=bit [y [E] b

Arbitration Control Data CRC ACK EOF IES

Bus
field field field field field

Idle

/lt 12 or 32 Bit 6 Bit O to 8 Byte 16 Bit 2 Bit 7 Bit 3Bit

E 8N (O£ N £ 8)
= Arbitration Control Data CRC Ack End of
> Flcld Field Field Field ield Frame
brd Q)
=l O O —
o L

-------------n--v/‘---un II III'/‘IIII---V/‘---- 2 WL W VT T R

11 msb 18 Isb |_g bits _l l_ 15 bits I
Identifier I | identifier I R, CcRC I

Length
Code

100

X5k BRSNS SR ISR, WTAE, B0 PRI S 11/ 29 LR IDHRRIERL; B R R 2
HildE, XA R R RN R T AR IR K B 8 25y i R R K R0, B2 T oRm R
Himig; A5 RCRCIRIGMMNEIR, f/aamiaim. AXAmUginT UAE, 2R%E—NCANK b
W E R, UG IDIR, R/ BAEWL. PR/ AR, RIER BRI . DU A
ROEAET
AR, AR WA AR L, R R R B . AR R L ORIE RN T RIS
P, AR I SRR AR il ﬁTETFﬁEI’J RTR 34 1, SR =4 5 duh A2 ae A it
BRI, A4 SO A R AR A RIS R R, ANE AT A BT IR IR A FE R IR A
& PR A0 HAm T RSURAE T AR, TS \fEL%ﬂFﬁﬁﬁ RORAE TH R RMWTo AN,
ERROR flag #A3EI%F. Error flag HON&AN1 SKIEM Error Flag (& N. Error flag
NTEZ Ve ? BoN—AN0 SR B R &% 6 /> Error Flag Hk, MRIEEFREN . ATULE
6 MELLAHF R ELERE, B DAHARTY SO R IR e 4l 1R, e KB ER N, IXFE Error Flag f
Z 2 12 4. Error flag ff passive Ml Acitve 245, KRN SAKPIREAR, 4T
ACTIVE H9T5 55, #KIE Active error flag, Bi/e &k 6 ‘07 , 4T Passive IRASHITT bt
JKi% Passive error flag, /e Kk 6 1 ‘17 o T AHPIRESZWTE G it
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Error flag ) Error delimiter
8
6 0—-6

<

Overlapping of error flag
R: Passive-error flag
Recessive level
D: Active-error flag

4) Bl AL SRS RORA KA B 1, A B AR SRR B e A
(U7

FANEA Z RGBT ORGE B W U i BOF 3855 — > bit Al EI 0, SH)E 17 s 2

R, TR URGEEBEWT RS . AERFKAERERBAA, EEWE RS .

UM T, BV IR AR RN, FRTE A SN, SEiaEm. ik

THEO R 2R BT SRS AL

Overload flag Overload delimiter
Dominant level

Recessive level

< » o

Overlapping of overload flag

5)  MlEIRE o FH A 8] R B WO RE . AR H R WO B R i 18], AR RE 2 18], Hodfs
IR R g ) 8 2 I N ot ) % o i ) 8GR o, — s 34> 1, — A 3+8 A4
Lo ZHIKRM 84N 1 2211 fife passive IRZS, JFHAIE 7t Juttalg? BT passive
PSR, AFHEIRTPEEURS 1, BBV R e IR bit Ak &

JE ‘error passive’ KT BE AET—/ M HIEICE.
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Intermission Bus idle
3 0 —oao |:| Recessive level
‘error passive’ WA, FEB— MR RRIEN.
Intermission Bus idle
Suspend transmission
3 a8 0 — oo
5.1.1.4 iR
FrRALM, e SBUCEH R
> LUHRERR,  ROEAN IG5 B EL AN ] |
> HEFER, HUNRNESE 6 AL E P AR
> RRERAR R, WEI 2 JE TS ) CRC B AU B AN ] 5
> Mg aUEER, FEANE e Ak U T H e U
> NERR, RIEIRAEN B A R E] 0
HREA | HEEKMH H 45 A BT
Bit FRIE LA S 32 B 0 L AR A . @  Data Frame (SOF EOF) @ Send Unit
Error (T LR FIACK LR A1) @  Remote Frame (SOF EOF) @ Receive Unit
Q Error Frame
= ] Overload Frame

Stuff AT 264 3% LA [F] H @  Data Frame (SOF CRC) @ Send Unit
Error @  Remote Frame (SOF CRC) @  Receive Unit
CRC Error THE S5 S AN EI I CRCA ] @ Data Frame (CRC) @  Receive Unit

@ Remote Frame (CRC)
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FORM Error

FEA ] 5 BOM AL B BUTC R s

Data Frame (CRC
Delimiter, ACK Delimiter,
EOF)

Remote Frame (CRC
Delimiter, ACK Delimiter
EOF)

Error Frame Delimiter

Overload Delimiter

Q Receive Unit

ACK PRI AE LB B YO

Error

Data Frame (ACK slot)

Remote Frame (ACK slot)

= ] Send Unit

IR R K AEDbit error, AEEGE, WEITEEASIEIN. HEEHKAEDbit error, 2FEK
i%kActive Error Flagili# Passive Error Flag. fF# kM2 J5, ZEEN )7 kik ¢ (EOF 7-

bit), BUSZSIHS bit timel J54 REFE IR EAL .

5.1.1.5 4%t

BT 2T S H IR ZIRAE, Flin: ActivelRAS. Passivetk 2

T RARIEH R B SRS, RIEAF AR TECAIREC A A F 12248 (B hn sl /L)

M TECAIRECH A HL, 2 530N KRS AR

C_CANW#Error counter 3G9k, tH & MRz IX 3R R

R A Transmit Error | Receive Error
Counter (TEC) Counter (REC)
1 RECEIVER ¥ fui Il #1] —NBIT ERROREE %, | - +1
K& T % 1% ACTIVE ERROR FLAG # OVERLOAD
FLAGHY
2 TRANSMITTER &i% ERROR FLAGHY + 8
3 TRANSMITTER i % 36ACTIVE ERROR FLAG &% + 8
#OVERFLAG FLAGH{pil| 2] BIT ERROR
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4 RECEIVER ‘& 1% ACTIVE ERROR FLAG Y 3% + 8
OVERFLAG FLAGHJfyiil|®] BIT ERROR
5 — AN T Rk J5 (BUEACK 7 H B 3 -1 -
[EREIETS H
END OF FRAME & RH#BEEA 1) It TEC=0,  THC
will not be
changed.
6 — Nl R SRR (L B ACK I AR % A A Il - 1. if 1 <= REC
PR, FEEGTh RIZACKELAF) =121 >
REC -1
2. if REC = 0
> REC = 0
3. if REC > 127
> REC = a
value
between 119
to 127
7 E 22 RT3 128 WESE 11 A1, Cleared to TEC Cleared to REC
“bus off” W HARTFLZRAFZ “bus [ =0 =0
off” .

5.1.1.6 FE 540

— A EEERICANSZ B2 5, ATACTIVEIRES; TEC>1278(#REC>127 S &Y sk Apassive IR
A; TEC>2552 J577 At FTbus of IR, MWEARFFFbus ERIZERI T AbTFbus of R
T, R RN 28ELE 1IN L 2 B Rl Blactive RS .
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INIT State

Error active

State
TEC>127 WS FI1287%
EZA% 449*‘ /N1
REC>127 R
TEC<=127
JHH
REC<=127

Error passive
state

Bus off
TEC>255 state

TR IRA SR BB o

5.1.1.7 HHE=

T RARF I — TR, XAECANIE IR, AR e A thdr 5 RO E, B Frs
S RATR Sy [RIPPEY . AEH4EIR . PHASE SEG1. PHASE SEG2. E#f 5 7%{EPHASE SEG1. PHASE SEG2
Z A R Uf o

Field Field

Bit Time

e -

Field Field Frame

Arbitration | Control I CRC Ack End of

SYMNC_SEG PROP_SEG PHASE_SEG1 PHASE_SEG2

A

Sample Point
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XA B I [ AL R A tq: time quantum MIZE5E, BFEHCEESN1/CAN 28 TAEMIR . FIPEK
FEEE, ~N—Atq, ERERE[1, 8] tq; PHASE SEGIN[1, 8]/ tq: PHASE SEG2A[1, 8]4
tq. LLAFIFEINX = SYNC SEG+PROP SEG+PHASE SEGI+PHASE SEG2, X[KIJu[E A (8, 251 M tq. MR
T H IR OB, CANMZL TAESIZE AR : B=R/X. FrLAvkEBAFRMHAE P, CANRLL KT
VRS FNEEAS LA o5 0 ta B0t = X B E

AN B 2 BRI IR ZALE, REREHE il L.

Parameter Range Remark
IBRP [1..32] defines the length of the time quantum tq
Sync_Seg 11q fixed length, synchronization of bus input to APB clock
rrop_Seg [1..8]tg compensates for the physical delay times
rhase_Seg1 [1..8] tq may be lengthened temporarily by synchronization
l:‘hase_Seg2 [1.. 8]tg may be shortenad temporarily by synchronization
ISJW [1..4]1q may not be longer than either Phase Buffer Segment

[This table descrnibes the minimum programmable ranges required by the CAN protocol

Table 5-16 CAN Bit Time Parameters

ZEA T, CANJ R R 2 A X R 5 RIX -
Fin / ((BPR+1)*(T1+T2+3))

CAN Speed (bps) =

where

Fin: System clock freq.

BPR: System clock freq divider
: Phase Segment 1 + Prop Segment — 1.
T2: Phase Segment 2 - 1.

Fin/ (BRP+1) i /& CANZR B TAESE, wi& DImAIR. T1+T2+3 52 BN Eudr plr (I 1) o IX /3R
HHFR T T, T2z 4k, HFDEE 211 tq

4. CPU runs 48MHz, Set T1=2, T2=3, BPR=5
> CAN speed = 48000/ (5+1) (2+3+3)=1000kps

CANPRA FH R IR AL PR A HR A BEAF SEBL 17, A 500 (R B SCER 70 2 Bdl Az R ot DA

N HPHE— T HURECAN TP
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5.1.2 ¥tjE CAN IP %=
HiEICAN IPSCAN 2.0 PART ATIBIIAE 325

N 321 Message Object (giftMessage RAMH) , N2 — A58 B R CANMT, 1P PN &5 1)
A

CAN_TX CAN_RX
F 3
C_CAN
Y
CAN Core —

T
=
=

=

i :
=

S0

t:> Message RAM — =
=
:/J\ Register -
> Module Interface
v {}
CAN_WAKEUP APBBUS CAN_INT (Interrupt)

iX32/Message ObjectfF &R AT LML B, A LLZ /MR FIFO. H Message Handler fICAN
Core3t:[@ Vi 7] . FIFO H1 4% J5 — > Message ObjectfjEoB=1, H: & f{JEoB#S 0. FIFOH A K
Message Objectic & #5—Ff, [ I EoB.
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Control and Status Register

CPU Interface Register Interface Register
Set 1 Set 2

Message Object 0
Message Object 1 CAN_TX
CAN_CLK _
> CAN_RX
Message Object 31
7 Message Ohject
UMask | Msk28-0 | MXtd | MDir | EoB NewDat MsgLst| RxIE | TxIE |IntPnd|RmtEn|TxRagst
MsgVal | ID28-0 Xtd Dir |DLC3-0|Data 0 | Data 1| Data 2 |Data 3 |Data d |Data 5| Data 6 | Data 7

B ~Message Object #B € & b 27 B 2k 45 n) ) K 1945 B . N 1 & 4 CPU s Message Object Al
Message Handler [a]p198, CPUANGE B #2217 i) Message Object, 1M R AiE I 240 8 0 F A7 8% IFLAN
IF22K: 35 4] o

BN 1 1 25 A7 28 X0 NAZ 2 Message Object 1 T T 15 &

Control and

ID Mask status

N MessageObiect AT

UMask | Msk28-0 | MXtd | MDir f EoB |  NewDat _|MsgLst| RxIE | TxIE |IntPnd|RmtEn|TxRast

| MsgVal | 1D28-0 | Xtd | Dir IDLC3-0Data0|Datal|Data2[Data3[Datad[Data 5| Data 6 Data 7

Data Length control
Message ID and data

7

K

> Msk28-0 & XERF (7458 IFn_MASKZ1 F1 IFn_MASK2 i

>  MXtd A MDir 5& XAEAF /745 IFn_MASK2

> EoB. NewDat. MsgLst. RxIE. TxIE. IntPnd. RmtEn. TxRgst . DLC3-0. UMask #fi & X1
IFn_MCON % f7-#%

> ID15-0 & X1E IFn_ARB1 27 {745

> MsgVal. Xtd. Xdir il ID28-16 & X7 IFn_ARB2 23 1% 2% rh
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ID MaskfliMessage ID/Z%F M [, Message IDH )15 B AT LLHID Mask#E /7 64 .

> WHWE Mask, W BUS A4 Message ID #2 0x1, 1M b &5 1D W54 0x1, Ty 4
¥ Message J& i 1) Data gtk oz, WIS 51D W 0x3, LT A2 Message J&
I ) Data YsGk >k

> HE Mask, F# Mask ID bitl %4 0x0, 7~ bitl “ don’t care”

WeHE 5], 1DV NOX3IF T A <2 BUS _E0x 11 Message)= [ ) Datalit i >k
NV HE T RBP4

ID Mask:

et N ER B A o¢, BRARIA TR

UMask: /& 7518 FH#E 65

Msk28-0: ID f 1L

MXtd: Xtd bit f#Ef, & 75 i YEARAEWTRTY e it

MDir: Message /7 a5, 2 75 ik JiE £ 4 it A izt 2 o

1L N0 /R “Don’t care”

Message ID:
X LEhitFH >k ok € i oh AN E
Dir: Ji& [ 2 (B i/ iz F2 )
Xtd: 11-bits / 29-bits ID  ChruEMi/™ i)
ID28-0: Message ID
MsgVal: i%Message object /&7 3. EEHH 1 Message Objectf N %, L
AN ‘07, B EEIRE R ‘D .
< K i%XMessage Object: ¥ & MsgVal=1, ID3%, Jf HTxRgst=1 , 1%Message
Objectt # K i%
< Wl Message Object: 15 & MsgVal=1F11D3 Bl 7]

Control and status:

B EOB: #1# % ~Message ObjectffFIFOfJi%, ZfE ‘1 ¢, WHHZEFIFOF &5 —4
Message Object.

B NewDat: KIEHEN, Fonfds CaTH, BIRITEAIEN, HW2RHEIE0; &k
e SNV EE W I EE
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MsgLst: 20 2 HE 1%, 1 NewDat 4 81, Fon b —aEdE S5 %A K
BRBE, A E N
RXIE: I B — Ml IntPnd 4 B N1, kg &4

B TXIE: I EE—AIntPnd bl B AL, ik &£
B IntPnd: 40 RRXIEEKHTXIEN ‘1 ¢, WHiZMessage Object FE(H Wik 4, 1ZA0K#E

Bl

RmtEN: i FE Wi Wi fE . iz <1 ¢, W B FEMmi, i%Message Object 1]
TxRasth HHW B 1, iR [R5 445 77

TxRost: WISZAI A ‘1 ¢, i%Message Objectiisk &%, K i% ] A L1t FL i f] At 2
di, HDir PE, Dir = OKEITEFEMT, Dir = LRIEEIRW . a1 FmFEmikiE
BT, Selie ) 7 B, 1% Message Object I TXRastls #7750, NewDatFlIntPnd:¥s # &
N1, RIERETW, EHRIMCURE] T #ds

Data Length Control and Datawft /& B & 3% 8 K FE Fn s

M5 Message ObjectfIMsgVal=1, Z%MsgValgtRA R . R EBRYE 1D28-0id I8 £ i,
R %1ZMessage Objectiif, RE¥TxRqgst=13F HNewDat=1BH] . #1548 58 5 & i%Message
Objectf%#E, LT/HMsgVal=0FEHHIE, RERCMASKEFFEMTXRgst=1FH¥MCONF
T IINewDat=187] . ¥ ki e hw R B NewDat=12 H 3% TxRast=1FR &K % i%Message

Object

TR R R R R IR RE W YRR ECE .. ARIEAMEDL T, IDHARE
Mo B, dRAGEEIEW, B R GE R AR A R B B A

TEH] Rmten | Dir Umask | TxRgst | NewDat*?
FE A i 0 0 0 0 1(hw)
BT B /228 R ot #4081 4% 0 X 1050 0 1(hw)

e, WRRXIERE, #okArd

i}

JRAKATERE T 0 0 X 1 1(sw)
BB H R i/ R IR 57 0 1 0 0

RALH AT X 1 X 1 1(sw)
BB EFEMHWRH TXRgstE N | 1 1 X 0 X

1, FH¥iZiiR
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SWiR N B E L

hw: 22 7T 2> B 1

1. Umask=12 B 28 FMaskid 3%, ¥ Umask=1 [ MDir=05f ] DLKE iz FE Y /E £ i ot
xK.

L RIEBIE AR NewDat B 1, 20 S # ¥ i NewDat i i & 1.

5.1.2.1 B

1) AL E Message Object
> REUCHdEmi: Dir=0, RmtEn=0, UMask =0, TxRgst=0, MsgVal=1
> BYEMURLZ FEWIE R : Dir=0, RmtEn=0, UMask =1, Mdir=0, TxRgst=0
> PSR, JF B BE W4 X )7 Dir=1, RmtEn=1, UMask =0/1, TxRgst=0
2) R HAE
> W RxIEHE, W IntPnd K&, Wk x4, SRJ550 CANLIIDR F 4%, WREN
0x00001 ~ 0x0020 5t /& Message Object 525 () 147
> 5 OXTF 2] CMASK 771745, #R8J5 5 E1E) Message Object 1Y) Number £ CREQ #1728
B~ Message Object [N AL B IFn #2 1 %547 2%,  [AIEPFE IntPnd #1 NewDat &4 0

5.1.2.2 KIEHE i

1) #AFFECE Message Object
» Dir=1, RmtEn=0, NewDat=1, MsgVal =1, TxRgst=1
2)  HRE UKL TR
> R TXIE#E IntPnd #4 E 1, Tk &AE, A5 CAN_IDR Zif7es, W5{EN
0x00001 ~ 0x0020 #f i& Message Object ‘FE 1) H W7, T LL1FHIZ2ME Message Object 1%
e
3) HUHrER
> HETEUE RS %, Message Object HLTHI ) MsgVal A1 TxRqst A~ 75 Z1iE A 0
> B R — A, DAT_AL+DAT A2 50 DAT_B1+DAT B2 FA78s 1) 4 Db
Jji— it 5 3] Message Object H [
> 5 0x87 Z| CMASK #1748y, A5 5 E R H I Message Object f) Number £ CREQ &7 /7-4% .
B K 5587 21 Message Object BLH, [A]F TxRqst 4% & 4 1
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> WURFEHEBIERE, 1% Message Object AERIE T . Kk Z G, TXRast B HW
BN, NTBRHILXFEN KA, AT MCON 27 /728 FH i) NewDat —#2 B A7, 5
Message Object #1. iX£f NewDat K5 FH 1 TxRast #7E A 0, KI5 5 (0 H0E £ Rk K 3% .

5.1.2.3 FZIICz e i

1) AL E Message Object
» Dir=1, RmtEn=1, NewDat=x, TxRgst=0, JGi& UMask = 1/0, #2zmfEmi 5,
TxRgst H HW & 1, %X/51% Message Object FOEHE R IR A1, Wi sR RXIE Fl TXIE L& — /M
e, R R AT
Dir =0/1, RmtEn=0, UMask =0, UKz FEmes k% 57
> Dir=0/1, RmtEn=0, UMask =1, Mdir=0, W#|ZfEmi- [ ID + IDE + RTR + DLC ¥
{*17 3 Message Object H[fi, Jf H NewDat ¥ 1 HW & 1, A riBU3IE W, Wi RxIE
il e R K A ik
5.1.2.4 RIXizEFEm

1) W AFRCE Message Object
» Dir=0, NewDat=1, TxRgst=1
2) FIR A
> WHRRXIEHEN 1, IntPnd BgiE RN 1, FWRk AL
5.1.2.5 ikt
RAEFWNT, CAN_NDRTZF A7 2% H i3k 2 (1) 2 e i m ) 5, 15 Message Object & A= H W (1)
IS 1] TE 5K
WA A I 5%, CAN Core ™ HCAN_STATUSZF 7 as st & K A 1% . CANFRIT &7
% £ HHCAN_CON bit[3](EIE)#1bit[2](SIE) ¥k E .
Message Object 15 f =i L 45 4%, Message Object 3247 f (AL 562
Message H Wil i 5 BR IntPndii B, RAS 8T8 52CAN_STATUSFF 7 #4815 5 o
5.1.2.6 FRERME
» Disabled Automatic Retransmission mode
> Silent Mode
» Loopback Mode
> Basic Mode

\4

i T MIKE, KA LR 2 5 F f#Silent Mode#Loopback Mode. 1 % Silent Mode#1Loopback
Mode[FIf {68, AR TTRIRx3ER—ike, JF HAHEZFICAN BUS f.
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CAN_TX CAN_RX

* | CAN_TX CAN_RX CAN_TX CAN_RX
_. b f
e = C_CAN J_ C_CAN =| 1 _f_
Tx Rx E Ri TIX in
CAN Core CA:.I e * CAN_Core
Silent Mode Loopback Mode Silent Mode&
LoopbackMode

B A3 B B Ok AR AR R Ml A I BIACK, BE S HEhEAL . HEhEAL TR A LS T
CAN_CONZif7 %% IDAR LLARE 5 AT

Basic ModeZi s i SARANAE i Message Object ) 77 i &k B, v DA B H H IFLANIF23X AN 2 1Y)
TR EERK.

5.1.3 &/75%

KFWBEARENHFHAPIRE R T N ERER, el LB A7 8s . L7 8 i) 7 it 2 B4
2% \Library\StdDriver\src\can.cH1 [ APIER 0K 2, IX 48 R £ i CANZE AR SO IR ER S5 4F 1, 2k
ERAR T (6 .

N T HAERFAT %798, T LANUC230 240 TRMHICAN IPZF 1228 N, VE4/4H— FCAN

IPH) %517 %% . CAN IPHIZFIEIR 2, CAN_IFL XxxHICAN_IF2_ xxxHT Sk ) 25 17 4% 5t 2 95 2H. 5 17
Message Objectf{I % L& /7 ds . 73 FMEH — LR VR w77 4% o

5.1.3.1 CAN_CON

K] 30 29 28 27 26 25 24
Reserved
23 2 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 ]
Reserved
7 6 5 4 3 2 1 0
Test CCE DAR Reserved EIE SIE IE Init

< CCE Al Init [ =1 74"A] LAVj i) BTIME 1 BRPE & 4 2%
< DAR #Zfill & i e H s B A%
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< EIEffigg 45, CAN_STATUS & /748 BOFf 1 EWarn FLRRR T 80K A= Al A

< SIERESAEF W, CAN_STATUS & 17 28 ME KA 208 W S EUR 1% 4

<> |E RHTERELT, 4] Message Object 1 TXIE 53 RXIE S 75 AJ LA KR A Ao iy

5.1.3.2 CAN_STATUS

3 30 29 28 27 26 25 24
Reserved

23 2 21 20 19 18 17 16
Reserved

15 14 13 12 11 10 9 ]
Reserved

7 6 5 4 3 2 1 0

BOFF EWamn EPass RxOK TxOK LEC

BOFF j& R/, 1: K7~ CAN IP 7E bus off JRZ

EWarn /& R e[, 1. RBRED— MR THEUE (KIEER. BIEiR) >=96 T

RxOK s I 25 2, B g ek

¢
¢
< EPass & R BE[H, 1: &/~ CAN IP 1E error passive JRZS
¢
< TXOK ERfE BRI A%, ACK ]

¢

LEC &4HiRf5, TRM FiZ& A4/ @ ama &g, 4 T HRRISARKE X

5.1.3.3 CAN_ERR

K| 30 29 28 27 26 25 24
Reserved

23 2 21 20 19 18 17 16
Reserved

15 14 13 12 1 10 9 8

RP REC[6:0]

7 6 5 4 3 2 1 0

TEC[7:0]

%A AT a T o AT R T

< RP SR ITE D 4948 2 error passive level |
< REC #UHi7211%4[0,127]

< TEC Ki%&45 R 1H44[0,255]
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5.1.3.4 CAN_BTIME

K] 30 29 28 27 26 25 24
Reserved

23 22 21 20 19 18 17 16
Reserved

15 14 13 12 11 10 9 8

Reserved TSeg2 TSeqgl
7 6 5 4 3 2 1 0
SJw BRP

AT B TSR B E PR, R A CAN_CON[6]FICAN_CON[O] A 2T 14 /] LA .
WHREF A HCLKI P45, /(TSeg2+TSegl+3)/(BRP+1)

{5 B BTIMEZF /7 2% ({f H0x2301, HCLK=8M, MNICANIFHI# K3 =8M/2/8=500kbps
5.1.3.5 CAN_IIDR

k) 30 29 28 27 26 25 24
Reserved
23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
Intld[15:8]
7 6 5 4 3 2 1 0
Intld[7:0]

W7 s A7 A7 g H] T 4R 251 Message Object/Z & 1 Wik 2 & A4 TR T Ilr, FRABMREIN T~ 3%

Intld Value Meanings

I[]xD(JDO Mo Interrupt is Pending

|D):DOD'I-EII)¢DDED Number of Message Object which caused the interrupt.
|[]):D{J2'I—Dx?FFF Unused

|D):B[]DO Status Interrupt

|[]xB[JD'I-DxFFFF Unused

Table 6-11 Source of Interrupts
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5.1.3.6 CAN_TEST

K] 30 29 28 27 26 25 24
Reserved

23 22 21 20 19 18 17 16
Reserved

15 14 13 12 11 10 9 8
Reserved

7 6 3 4 3 2 1 0

Rx Tx[1:0] LBack Silent Basic Res

LA TR ECAN IPLAEEMRF S, it LA 43 AR5 kA% 2 R ) Silent,  Loopback,
Basicii LA 7E X AT fE

5.1.3.7 CAN_BRPE

k)| 30 29 28 27 26 25 24
Reserved

23 22 21 20 19 18 17 16
Reserved

15 14 13 12 11 10 9 8
Reserved

[ 6 5 4 3 2 1 0

Reserved BRPE

%2725 FICAN_BTIME H [f]BRPE— 2 41 A i — ™ 10-bit ] TR R A
5.1.3.8 IFX# {75

IFLANIF28: AN E Pl —HE5E8, IFL2ED—4, IREAD—H., XWHFHAERIIE
gi:éléo
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Address

IF1 Register Set

Address

IF2 Register Set

CANx_BA+Dx20; x=0,1

IF1 Command Request

CANx_BA+0x80; x=0,1

IF2 Command Request

CANx_BA+0x24; x=0,1 |IF1 Command Mask CANx_BA+0x84; x=0,1 |IF2 Command Mask
CANx_BA+0x28; x=0,1 |IF1 Mask 1 CANx_BA+0x88; x=0,1 |IF2 Mask 1

CANx BA+Dx2C; »=0,1 |IF1 Mask 2 CANx BA+0x8C; x=0,1 |IF2 Mask 2
CANx_BA+0x30; x=0,1 |IF1 Arbitration 1 CANx_BA+0x90; x=0,1 |IF2 Arbitration 1
CANx_BA+0x34; x=0,1 |IF1 Arbitration 2 CANx_BA+0x94; x=0,1 |[IF2 Arbitration 2
CANx_BA+0x38; »=0,1 |IF1 Message Control CANx BA+0x98; x=0,1 |IF2 Message Control
CANx_BA+0x3C; x=0,1 |IF1 Data A 1 CANx_BA+0x9C; x=0,1 |IF2DataA 1
CANx_BA+Dx40; x=0,1 |IF1 Data A2 CANx_BA+0xAD; x=0,1 |[IF2Data A2
CANx_BA+Dx44; x=01 |IF1 DataB 1 CANx_BA+0xA4; x=0,1 |IF2DataB 1
CAinBA+Dx48; ¥=0,1 |IF1DataB2 CANx_BA+0xAB; x=0,1 |[IF2DataB 2

[able 6-12 IF1 and IF2 Message Interface Register
5.1.3.9 CAN_IFn_CREQ

3 30 29 28 27 26 25 24
Reserved

23 2 21 20 19 18 17 16
Reserved

15 14 13 12 11 10 9 8

Busy Res
7 6 5 4 3 2 1 0
Res Message Number

ANO0012

IFVIF2) — A A7 e R 2 Ja, 18I X AF A7 a8 2 # IFn a7 47 45 1)1 5 1] Message Object 5%
¥ Message Object B 52 2 IFn 23 4785 1
< Busy=1 RN/ 5 #AE IEAE AT
<> Message Number 5 [F[1,32]
5.1.3.10 CAN_IFn_CMASK

3 30 29 28 27 26 25 24
Reserved
2 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
Reserved
7 6 5 4 3 2 1 0
WR/RD Mask Arb Control CirintPnd TxRqst DAT A DAT B
NewDat — -

2 Z A7 8% FH T 22 1) |Fn 277728 Hh iR 26 335 BF 3 £ Message Object 71 5 # M Message ObjectHHiz [m]
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< WR/RD =i/ 5 #AF, 0 &, 1. §

< Mask: 132/5 ID Mask + MDir + MXtd 1%

< Arb: /5 ID + Dir + Xtd + MsgVal 1%

< Control: /5 ¥ il 45

<- ClrIntPnd: 1% Message Object ] [F] i Rk Message Object H* IntPnd £z

< TxRgst/NewDat: H#E{F1%X & Message Object 1 TxRaqst iz, EEEAE AN 4 NewDat 7
< DAT_A: /BRI 4 457
< DAT_B: /)51 4 M1
5.1.3.11 CAN_IFn_MASK1

3 30 29 28 27 26 25 24
Reserved

23 2 21 20 19 18 17 16
Reserved

15 14 13 12 11 10 9 8
Msk[15:8]

7 6 5 4 3 2 1 0
Msk[7:0]

ID¥Maskar f7 7%, 0~ 1ZbithZ S5HUCEIE. 29bit IDRF, B2 MRS, AT HUDI15 ~ 0
7 JMask. 11bit IDIS AN FH 1% 27 47 2%

5.1.3.12 CAN_IFn_MASK2

k) 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
MXtd MDir Reserved Msk[28:24]
7 6 5 4 3 2 1 0
Msk[23:16]

<% MXtd: 415 CAN_IFn_ MCON Z77 284 UMask=1, MXtd=0 Fr#20d i€ ID I R ELEH 11
AL

< MDir: W5 CAN_IFn_MCON ZfE#sH UMask=1, MDir=0 2 /~EE Wiz fmi & 24 /E % s
il — FFE 42

<% 29 bit ID i, Msk 28 ~ 16 F T-47 /% 1D F¥) 28 ~ 16 fi2fX] Mask; 11bit 1D s #E Msk 28 ~ 18
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5.1.3.13 CAN_IFn_ARB1

k]| 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
ID[15:8]
7 6 5 4 3 2 1 0
ID[7:0]
IDFFA74%, 29-bit IDIY, o2 iy, FFA7ID 15 ~ 0L
5.1.3.14 CAN_IFn_ARB2
H 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
MsgVal Xtd Dir 1D[28:24]
7 6 5 4 3 2 1 0
ID[23:16]

¢
¢
¢
¢

Dir: 1: iﬂEfFD'i, 0: @%‘Eﬂ]ﬁ
ID: 29-bit ID I FI T-47 /% 1D 28 ~ 16 £, 11-bit ID I Ji7E 1D 28 ~ 18 fir
5.1.3.15 CAN_IFn_MCON

k)| 30 29 28 27 26 25 24
Reserved

23 2 21 20 19 18 17 16
Reserved

15 14 13 12 1 10 9 8

NewDat MsglLst IntPnd UMask TxIE RxIE RmtEn TxRgst
7 6 5 4 % 2 1 0
EoB Reserved DLC[3:0]
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< NewDat: #5#1F Message Object 1 NewDat {7 f7 53X B, E{E1&E4 Message Object -
NewDat [{H
< MsgLst: X T-#2U Message Object, BLHfERT, %47 H T47 7 Message Object H MsgLst 137 [f]
8
< IntPnd: HZEE{ERT Message Object H IntPnd Fr)E 77 211X B
< UMask: % Message Object +2& 7518 ] Mask #4720 g
< TXIE: &{51#HE1%Z Messsage Object Ff A iEH W, Y IntPnd 2 52BN 1
< RXIE: /& 5 1# ft1% Messsage Object FIFEUR KT, WsE IntPnd £ S E N 1
< RmtEn: 1. fHREZEAEMIEL, URBIZBEWZ G, MEZEEE N AKIE(Dir=1), & H3)
IR [F]
< TxRgst: #{/ERF, Message Object H TxRaqst fI1E 17 53X B
<> EoB: End Of Buffer #:&. %1% Message Object /2137 [¢) EoB=1, #1}R %> Message Object ZH
& FIFO, R Y Message Object ] EoB=0, # /)5 —> EoB=1
< DLC: #dRiK e
5.1.3.16 CAN_IFn_DAT_A1/A2/B1/B2
3 30 29 28 7 26 25 2
Reserved
B 2 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Data[1]
7 6 5 4 3 2 1 0
Data[0]
3 30 29 28 7 26 25 2
Reserved
B 2 21 20 19 18 17 16
Resesved
15 14 13 12 11 10 9 8
Data[3]
7 6 5 4 3 2 1 0
Data[2]
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K] 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Data(5]
7 6 5 4 3 2 1 0
Data{4]
K] 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 ]
Data[7]
7 6 5 4 3 2 1 0
Data[6]

CAN HIEHE i 2 vl LA 8N R, X 8N st 2 b 1 (1) 41 547 2% L T
5.1.3.17 CAN_TXREQ1HICAN_TXREQ?2

K] 30 29 28 27 26 25 24
Reserved

23 2 21 20 19 18 17 16
Reserved

15 14 13 12 11 10 9 8

TxRqgst 169

7 6 3 4 3 2 1 0

TxRqst 8-1
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N 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
TxRgst32-25
7 6 iy 4 3 2 1 0
TxRgst24-17
XA AR A7 A R L, [ BR321~Message Object™H TxRastH R
5.1.3.18 CAN_NDAT1HfICAN_NDA2
k1| 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
NewData16-9
7 6 5 4 3 2 1 0
NewData 8-1
ky | 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
NewData 32-25
7 6 5 4 3 2 1 0
NewData 24-17
XN A7 2 R, & Bt321-Message Object™ NewDat IR 2
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5.1.3.19 CAN_IPND1A1CAN_IPND2
k)| 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
IntPnd16-9
7 6 L] 4 3 2 1 0
IntPnd 8-1
A 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
IntPnd 32-25
7 6 5 4 3 2 1 0
IntPnd 24-17
XA ATAT A A H R, W32/ Message Object IntPnd R &5
5.1.3.20 CAN_MVLD1#ICAN_MVLD2
| 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
MsgVal 16-9
7 6 L] 4 3 2 1 0
MsgVal 81
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H 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
MsgVal 3225
T 6 5 4 3 2 1 0
MsgVal 24-17
XA AR H BN, 32/ Message ObjectMsgVal IR 25
5.1.3.21 CAN_WU_ENFICAN_WU_STATUS
H 30 29 28 7 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved WAKUP_EN
3 30 29 28 27 26 25 24
Reserved
23 22 il 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved WAKUP_STS

Rx 5| Bt T LA iE R 4

5.1.4 RIS

T AR 7 RO AR WA

ANO0012

BT EO. 5. 313£3Message Object, #:UKID4y %A

OX7FF. 0x12345. Ox7FFOL1)&4mi. KiE AL EL. 2. 333/ Message Object, KiZID% %N
OX7FF. 0x12345. OX7FFO1HJ & i AKikm KiEeHiBY, HWTEIGEEMRER . X

CAN_Inite it —#E 0, BT CAR RO B 1 — 4, ACI&ACHS B P atdT 1

CAN IPHIHIEAAL 2 B 45 . fHREoh . BB ZIhRE5 . CAN IPThAERD &
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STR_CANMSG_T rrMsg[32];
static volatile uint32_t g MessageNum;
/* WU CAN* /
Void CAN_Init()
{
/*fHEECANO R i+ /
CLK_EnableModuleClock (CAN® MODULE);
/* BLE CANTXOFICANRX® 5| fHi*/
SYS->GPD_MFP &= ~(SYS_GPD_MFP_PD6_Msk | SYS_GPD_MFP_PD7_Msk);
SYS->GPD_MFP = SYS_GPD_MFP_PD6 CAN@ RXD | SYS_GPD_MFP_PD7_CAN@_TXD;

/* BCELRE */
CAN_Open(CANO, 500000, CAN_NORMAL_MODE) ;//500K
}
/XN eR Hx /
void Test_NormalMode Rx(CAN_T *tCAN)
{
/*IC EMessage Object Number @, #EULIDNOXZFFAHIbRIMEM */
if(CAN_SetRxMsg(tCAN, MSG(@), CAN_STD ID, Ox7FF) == FALSE) {
printf("Set Rx Msg Object failed\n");
return;
}
/*lic BMessage Object Number 5, #ZUNIDNOX12345KIF @i */
if(CAN_SetRxMsg(tCAN, MSG(5), CAN_EXT_ID, ©x12345) == FALSE) {
printf("Set Rx Msg Object failed\n");

return;

/*fit BMessage Object Number 31, #UNIDNOX7FFOLKIY &M */

if (CAN_SetRxMsg(tCAN, MSG(31), CAN_EXT_ID, Ox7FF@1) == FALSE) {
printf("Set Rx Msg Object failed\n");
return;

}

#ifndef USING_INTERRUPT
/* Bl fiMessage ID */

while(1) {

while(tCAN->IIDR == 0); /* “fF IDR B{(3E */

/* iEMesssage Number ytCAN->IIDR - 1ffJMessage Object, JfifF& T ibr L INewDatbrd */
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CAN_Receive(tCAN, tCAN->IIDR - 1, &rrMsg[tCAN->IIDR - 1]);

¥
#telse
/*E b i R H b FiMe ssage  Object*/
CAN_EnableInt(tCAN, CAN_CON_IE_Msk); /* f#fE CAN Message ID (ZZrflfr */
NVIC _EnableIRQ(CAN@ _IRQn);
#tendif
¥
/* T AL R H e/
void CAN@_IRQHandler(void)
{
uint32_t u8IIDRstatus;
uU8IIDRstatus = CANO->IIDR;
if(u8IIDRstatus == ©x00008000) { /¥ CREFW (BERRESARES KA */
if(CAN@->STATUS & CAN_STATUS RXOK Msk) {
CAN@->STATUS &= ~CAN_STATUS RXOK Msk;  /* 2L ZEfEts, Sty e */
}
if(CAN@->STATUS & CAN_STATUS_TXOK Msk) {
CAN@->STATUS &= ~CAN_STATUS_TXOK_Msk; /* RIERII*/
}
/* W */
if(CANO->STATUS & CAN_STATUS_EWARN Msk) {
}
if(CAN@->STATUS & CAN_STATUS BOFF_Msk) {
}
} else if(u8IIDRstatus != @) {
/¥CEM )L MMessage Objectiie 2t X d*/
g MessageNum |= (1<<(u8IIDRstatus-1));
/W IS R R bR G x
CAN_Receive(CANO®, u8IIDRstatus-1, &rrMsg[u8IIDRstatus-1]);
} else if(CAN@->WU_STATUS == 1) {
CANO->WU_STATUS = 0; /* Write '@' to clear */
}
¥
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2) KIS
/X RIE >/
void Test_ NormalMode_ Tx(CAN_T *tCAN)
{
STR_CANMSG_T tMsg;
/* Ki& 11-bit IDHIFRAEML, A& 24775 KEHRIE */
tMsg.FrameType = CAN_DATA_FRAME;
tMsg.IdType = CAN_STD_ID;
tMsg. Id = OX7FF;
tMsg.DLC = 2;
tMsg.Data[@] = 7;
tMsg.Data[1] = OxFF;
/*¥Ff5 B 5 FMessage Object B, Jffihk Kik*/
if(CAN_Transmit(tCAN, MSG(1), &tMsg) == FALSE) {
printf("Set Tx Msg Object failed\n");
return;
}
/* KiE 29-bit IDHIY MWL, BWEINTIREIEE */
tMsg.FrameType = CAN_DATA_ FRAME;
tMsg.IdType = CAN_EXT_ID;
tMsg.Id = 0x12345;
tMsg.DLC = 3;
tMsg.Data[@] = 1;
tMsg.Data[1] = ©x23;
tMsg.Data[2] = ©Ox45;
/¥ K5 BE $Message Object B, Jffilik Kik*/
if(CAN_Transmit(tCAN, MSG(2), &tMsg) == FALSE) {
printf("Set Tx Msg Object failed\n");
return;
}
/* KiE 29-bit IDIY FEMl, BE&4NFITEIEIE */
tMsg.FrameType = CAN_DATA_ FRAME;
tMsg.IdType = CAN_EXT_ID;
tMsg.Id = Ox7FF01;
tMsg.DLC = 4;
tMsg.Data[@] = OxAl;
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tMsg.Data[1] = OxB2;
tMsg.Data[2] = OxC3;
tMsg.Data[3] = OxD4;

/*¥FE B 5 FMessage Object HiIf, ik Kik*/
if(CAN_Transmit(tCAN, MSG(3), &tMsg) == FALSE) {
printf("Set Tx Msg Object failed\n");

return;
¥
while(g_MessageNum != OxE);//“515[ifi[f]Message Number JKIA45H
¥
/xR T AL T R K/
void CAN@_IRQHandler(void)
{
uint32_t uBIIDRstatus;
U8IIDRstatus = CANO->IIDR;
if(u8IIDRstatus == Ox00008000) { /* ORESHW (EERIRESFIRESSE) */
if(CAN®@->STATUS & CAN_STATUS_RXOK_Msk) {
CAN@->STATUS &= ~CAN_STATUS_RXOK_Msk;  /* U5, Salyeiilroe */
}
if(CAN®@->STATUS & CAN_STATUS_TXOK_Msk) {
CANO->STATUS &= ~CAN_STATUS_TXOK_Msk; /¥ RIERI*/
}
/* A */
if(CAN@->STATUS & CAN_STATUS_EWARN_Msk) {}
if(CAN®@->STATUS & CAN_STATUS_BOFF_Msk) {}
} else if(u8IIDRstatus != @) {
/¥CEM )L MMessage Objectiie 2t X d*/
g MessageNum |= (1<<(u8IIDRstatus-1));
/B R TR B/
CAN_CLR_INT_PENDING_BIT(CAN@, (u8IIDRstatus - 1));
} else if(CAN@->WU_STATUS == 1) {
CAN@->WU_STATUS = 0; /¥ 5 e Ek */
}
}
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4 Test_NormalMode_Rx(CAN_T *tCAN) J&, Message Objectil #t £ 1201 € 1D

WM OH MR T — BB Test NormalMode Rx(CAN T *tCAN) , — Mt §fi %k iX R %k
Test_NormalMode_Tx(CAN_T *tCAN). Mt IHICANIEIICAN Tanceiverdz®|—id. sl Uk
A, IR e RIAAR TR, PO RIE T IRAWRIACKE 52 B3 EAE.

b T AR RS A S s CAN S B B BSP B A, 1 40 . NUC230_240 Series BSP CMSIS
V3.01.001\SampleCode\StdDriver T [fi CAN_NormalMode_Transmit 1 CAN_NormalMode_Receive
Mdemo. RFE A LAMHEA— T

5.2 USB Device

R USB Device 5 REEAPEA: UR. Rbr. B, BRMNESEREZ NS, BHED
USB Host#% 1, USB Hostiijll 2 J& & 2235 8X5), 4R J5USB HostilGEAIUSB Devicei . 1 U0:
USB #45%28|PCHL L, PCHLMASUSBI 4%, 238N BKE), 2 Jamt el L EE,

PCHLEFEHIIE HUSB W A 2T A B £ WE 2 (ERE RIS AN @ i e ? Xt B2 SJUSBYMX T« PCIR 5|
USB Device IS B AR ZS . M 251 FEHPCEEFIUSB Devicelf] BT A iR 7F. PCIlH I 43 A1 1X a4
BEF, #hERIEX R AUSB Device, #ESMILLI@E T #d). By P, 2R, ZJEPCHE
HITERNOZ BB T .

USB Device AN fig H CLRIEHE £]USB Host, 421155 USB Host[\]USB Device 244l 4 fg [l . USBH:
MU A TR R ] [T B 5 AN [R) ) e &b AT a8 . W R, (B USB HostFIA. B AN 2@ i, i [
AJREW R 4 Be :

A A A A B A A B B A

5.2.1 USB WA
MUSB org F#EUSBIMN 2 J5, FEEFILENAT 1, FAthZ 15 Py e — s w7 .
i AUSB HostfJUSB devicez 5 FH6FIRZAS: i AUSB Host. FHL. G bbb, BCE.

#2/resume
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AL

i FIBUS
RESET

73 FC ik

Device A Z/SET_CONFIGURATION #&fCE = H #0258 1)

Attached

Powered

Default

Address | Configured | Suspended

State

Na

Device is not attached to
the USB. Cther attributes
are not significant

Yes

M

Device is attached to the
USE, but s not powered
Diher attributes are not
significant.

Yes

Yes

Device is attached to the
USB and powered, but
has not been resst

Yes

Yes

Yes

Device is attached to the
USE and powered and
has besn reset, but has
niot been assigned a
unique address. Device
responds at the default
address.

fes

es No

Device is attached to the
USE, powered, has been
reset, and a unigue
device address has been
assigned. Dewice is not
configured.

TEA B ZEUSBM R Fh N,

May 15, 2015

ANO0012

— AN FEH I Z A LLEEL2T N L. FFER R SR K PE PR 1 % 3m .
/A Sm. SR USBZR, —MBCASHRIE, R4, IEF — R IDFH T OTGH k&
Deviceil /& HostF ). D+/D-PHHE Il 22 43455
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Host

computer -
Hub
5 meters max Hub é
VBus VB
D- Dm . D-
GND 7o | O [ rub
pin Nam | Description
1 | Vec | +5Vde
3 D+ Data+
4 | GND | Ground |CD-ROM | |Scanner|

5.2.1.1 USBi&zsiitk
AN AL, EAX 7 AHLIE? SEUSBU & ik . &> USB B &l A7 Mk — 1) 1 £
fib, AEMCEERI R R BN R, Rk FORIRBIUSB I % (1, = 3k 7-bit, R Z AT IR IR1274 %
%, Hrih b0 i A USB I & B Al . USBIS & — i N ML, Hidibwh 20, 2R VR
PREGE e — L.

LSB MSB

AddrO | Addrl | Addr2 | Addr3 | Addr4 | Addr5 | Addr6

5.2.1.2 USBU &kl

FFAUSB Y 15 1R £ i 4 (Endpoint), 45 /E 4 X 43 s We 7 S ik o AN 250 i i ik
i AR . USB IPAR 35wt s it 45 4 X6k . ) U S B3 5 o

vitg p5 Mk B S+ AL, U S5 4-bit, 7R 1-bite 7RI EL TR IN AIOUT, QR EHE L5
Tl o INARFR %00 2 11 30 R IEEUHE B Host [, OUTAR 1% 0 i 2 171 35 M HostBa U B2 1. R
FEEAEUSBH 7 [ & & X USB Hostil 5 B, Bt /& Ui INJ2 Fe A& 4 282 2JUSB Host, OUTZf5USB
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Hostf& 4 %04 £]USB Device.
Uiti p e A T R, TR s kBT AR SERFINAIOUT,  a) B R SZ FFINE#EHOUT.,

> USB Host KIAE I 2717 USB iy sithidil, 8 7E FH RN o . USB P xR 48 o st M bk
WA I AR T B 2% i R T . ) buffer

> USB Host #2371 USB uiif sk, 48 52 FHWRA it 24200, USB 1P 2 AR 47 oty 5 s kit
M B ) buffer 2561 (1]

USB Frafp B G 2R - B, Putesn. rhibrein. Smtei. BREmiERA

EIP

> L FRIIR USB 4. e A b2 0, XA EEHIIE . — N EAN T,
WU UM SRR . H2E B AR B o5 B2 12 25 1) - P 1 o

> R — T RERERA, RE YA Sz m a5

> hWEg: T RSB R SR VLR N AR AR, R ML
{2, XA B B R AR UE

> EWARH . — M TAERE SR . R R BNV Ims AR — IR, BN EER
FHRAIEIX A ARG . OB S EE — HIRA L, stair W, mxA— A i,

KRGS AN 4.

—PNUSBYIE & & — Al L & Z241NUSB W&, XFIIYUSBE Gk &, fFlil: USB Audio + USB

HID® %, XFPhis44dH NUSB Host J&, 2 [A) i Heé P NUSB %4 o

PL_ETHUSB Audio+USB HIDE & & A6, Uil stk f/ER . ik ima ik UNIN, f&5
KANFED; b it 2 H0UT, AEHZRAUNFIZD; b st bk 3[EIIT SZREINAIOUT, A&z A Ny

N

=

U5 USB Host e A H e (%) , miki% IN token A3 3 i ok 1,

W USB Host B R EF ZHHE (ERO » wi ki OUT token A 2 v s bk 2,

U RAE R IERNE B, B A% OUT token i s ik 3;

N RARBL RN RO BHE, AR EL A IN token 31 5 ik 3;

2R SR N % B i s i AR 2R R B VE RS A o0 &R, 3XORE TS TR R AR O SR IR 1 A AR ) S
B,

5.2.1.3 USBHR%F

USB HostZ R IJUSB deviceFE 5l /& & FUSB iR 5. W &MAST. MEMART. B O#HARRT.
Ui AR ST . TR IR

FR P A0 T &RM, T IFID. F2MID. i s il A SEAZELE ., EP0E R IBIX L
= BRI A N K B IS . BRIX SR S B RS, Rl M

YV V. V V
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B MIRFF USBIMRA . #&RE. 3 ROKIBARE RN [ HID. = fID%
e B R A BOHE. RENHES. St BRAFRES

B OMRR BOKNSGS. BOKWRE. HOFERAKR. 7R HhiE

g A IR T RS R SRR BREKE. il EE RS
FRFERHRAF EFAMBERAE R, MRBFLRE. GEIHARLTFHD

USB SpecH19.67 15 FEAIHHIAR T 4 MUSBIGARTF, EAIRZHEMI T

Device String
Descriptor Descriptor
Configuration Configuration
Descriptor Descriptor
Interface Interface Interface
Descriptor Descriptor Descriptor
e
R l . , 1
Endpoint Endpoint Endpoint Endpoint Endpoint Endpoint
Descriptor | Descriptor Descriptor Descriptor | Descriptor | Descriptor

MZEI, USB Hostx s Z ik s filiih 5, A/ ZACE AT
2 R AT A i 5 TR AT — S A

F B IR I USB device 24T

S —ANUSB L # S AR HE R USBHIATF, T2 —1NUSB HID B % [ 1

J*USB BATAT, FEVIDAPIDILR BB, €V 1 USBLHUEM 9650, VIDIEIRUSBZIZIAT, PIDIE
EAATBRAT AR */

const uint8_t gu8DeviceDescriptor[] =

{
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LEN_DEVICE, /* bLength */
DESC_DEVICE, /* bDescriptorType */
ox10, 0xo1, /* bcdUSB */

0x00, /* bDeviceClass */
0x00, /* bDeviceSubClass */
0x00, /* bDeviceProtocol */

EP@_MAX_PKT_SIZE, /* bMaxPacketSize@ */
/* idVendor */

USBD_VID & Ox@OFF,

(USBD_VID & OxFFee) >> 8,

/* idProduct */

USBD_PID & Ox@OFF,

(USBD_PID & OxFFe@) >> 8,

0x00, 0x00, /* bcdDevice */

ox01, /* iManufacture */

0x02, /* iProduct */

0x00, /* iSerialNumber - no serial */
ox01 /* bNumConfigurations */

}s

/* USB BCEHIRAT, ©EE 78 M ks */
const uint8_t gu8ConfigDescriptor[] =
{
/T E R IR >/
LEN_CONFIG, /* bLength */
DESC_CONFIG, /* bDescriptorType */
/* wTotallLength */
(LEN_CONFIG + LEN_INTERFACE + LEN_HID + LEN_ENDPOINT * 2) & OxO0FF,
((LEN_CONFIG + LEN_INTERFACE + LEN_HID + LEN_ENDPOINT * 2) & OxFFe@) >> 8,

ox01, /* bNumInterfaces */

oxe1, /* bConfigurationValue */

0x00, /* iConfiguration */

0x80 | (USBD_SELF_POWERED << 6) | (USBD_REMOTE_WAKEUP << 5),/* bmAttributes */
USBD_MAX_POWER, /* MaxPower */

/* LIRS : HID */

LEN_INTERFACE, /* bLength */
DESC_INTERFACE, /* bDescriptorType */
0x00, /* bInterfaceNumber */
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0x00, /* bAlternateSetting */
0x02, /* bNumEndpoints */
0x03, /* bInterfaceClass */
0x00, /* bInterfaceSubClass */
0x00, /* bInterfaceProtocol */
0x00, /* iInterface */
/* HID #IRAF */
LEN_HID, /* Size of this descriptor in UINT8s. */
DESC_HID, /* HID descriptor type. */
ox10, oxe1, /* HID Class Spec. release number. */
0x00, /* H/W target country. */
oxe1, /* Number of HID class descriptors to follow. */
DESC_HID_RPT, /* Descriptor type. */
/* Total length of report descriptor. */
sizeof (HID_DeviceReportDescriptor) & Ox00FF,
(sizeof(HID_DeviceReportDescriptor) & OxFFeQ) >> 8,
/* USRS . tPWTIN, HuhENINT _IN_EP_NUM */
LEN_ENDPOINT, /* bLength */
DESC_ENDPOINT, /* bDescriptorType */
(INT_IN_EP_NUM | EP_INPUT), /* bEndpointAddress */
EP_INT, /* bmAttributes */
/* wMaxPacketSize */
EP2_MAX_PKT_SIZE & Ox@OFF,
(EP2_MAX_PKT_SIZE & OxFF@Q) >> 8,
HID_DEFAULT_INT_IN_INTERVAL, /* bInterval */
/* USRS R out. HBEAINT_OUT_EP_NUM */
LEN_ENDPOINT, /* bLength */
DESC_ENDPOINT, /* bDescriptorType */
(INT_OUT_EP_NUM | EP_OUTPUT), /* bEndpointAddress */
EP_INT, /* bmAttributes */
/* wMaxPacketSize */
EP3_MAX_PKT_SIZE & OXOOFF,
(EP3_MAX_PKT_SIZE & OxFF00) >> 8,
HID DEFAULT INT_IN_ INTERVAL /* bInterval */
¥
May 15, 2015 Page 149 of 245 Rev 1.04




NUVOTON

ANO0012

SRR TA T */
const uint8_ t gu8StringlLang[4] =

{
4, /* bLength */
DESC_STRING, /* bDescriptorType */
0x09, 0x04

}s

[*FREEARRE */
const uint8 t gu8VendorStringDesc[] =

{

16,

DESC_STRING,

‘N', @, 'u', @, 'v', @, '0o', @, 't', @, '0', @, 'n', ©
}s

JREREE AR */
const uint8_t gu8ProductStringDesc[] =

{

26, /* bLength */

DESC_STRING, /* bDescriptorType */
'r','g', e, '1', ¢, 'D', 0, ' ', 0, 'T', 0, 'r', 0, 'a', 9, 'n'
}s

[T %/
const uint8 t gu8StringSerial[26] =

{

26, // blLength

DESC_STRING, // bDescriptorType

'A', 0, '0', 0, '2', 0, '0', 0, '1', 0, '4', 0, '0', 0, '9'
'4', 0
}s

ZHIDB A BR 1123 520, A M N A FFETINATF RTOUT

INT_IN_EP_NUMAIINT OUT_EP_NUM/& i fithhik, BT LA—#E, AT AA—FE,

> % INT_IN_EP_NUM=2, INT_OUT_EP_NUM=3, PC i< 3|l IN 3 fidtuht >y 2, oy
OUT i stk Ay 3. SRJ5E PC a2 AR KR 2o stk 3, FF Mo btk 2 BUlcidfls . USB
device B 2 2% AR I B bk 2 6 R ) RAM o, 3 MHBAE 3 652 RAM FR et
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> AR INT_IN_EP_NUM=2, INT_OUT_EP_NUM=2, PC i< i i fudik 2 BEAT L IN tHA] A
OUT. #RJ5 PC il ox KIAHE 2w i Hbdik 2, I Mo stk 2 B2l . USB device R 2k 1%
PRI HIE 2 J7 1A IN Y R RAM R, JF AL 2 77170 2 OUT R RAM HHlSe#dfs «

BN PR R R R AEUSB HOST B HUSBIX &I, F 2 & MNUSBIE &K . il ik

RH I, A4,

BIERFNAZ [ fifgsm s bk O RS A PR AT e 1 Z B K &

NI E— T U FL R,
5.2.1.4 =1L

R AR RENRWH RIS, B30 B SETUPHIEL.

HaprBe IREH B

Satup Data Status
Stage stage Etage
. A - < W A 3
Evﬂn!:gﬂl setupgy | | outiy || ourp outy || wm |
DATAD DATAT DATAD DETASH DATAT
Control SETUP (0] IM (1) IN [y IN (o) OUT (1]
DATAD DATAA DATAD DATADLH DATA1
Satup Status
Etags Stage
r & Kl L) a
Mo-data SETUP [0 IN 1)
Control
DATAD DATAA

Figure 3-37. Control Eead and Write Sequences

FEHSETUP. IN. OUT Token (&) #BI&h k17 57 ik

> EHE.

B SETUP I E:: EMLAZE SETUP 4, USB device HlIEIX & USB i 4,
FATH i A7 R B ) SETUP buffer .,

2R R T 8 A4

B RPN B AR5 Host 2 A0 OUT At 13 ridtb ik 0, Device wli JiHTE X & 4% il Sim 1 FRI4L

Y, 2R HE TR % i 5 K OUT buffer i

B ORES B Blse B device T Bl Zero BLZE EML. Zero B EIE K 2 0 (IEIE

o
> P

B SETUP I E:: EHLAIZE SETUP 4, USB device HlIEIX & USB i 4,
A Ay A 17 3 Bl ) SETUP buffer 1,
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B EHEI B ARG Host 2 &% IN 4k 3 s kil 0, Device B %018 X A& Host 225K R IE#HE
FIFEML, LR R ) 5 2 IN buffer FHAG EE, 8 2K BRI 25 0L, 75 0[]
NACK %5 F:#1
B ORASH B Blse B Host [ —)™ Zero £,45 Device. Zero 5t & 85 K % 0 EE
HL AT %, DeviceNfg H U/ &2, /2 EHHos# I 1

TERTAE A (Token) PR NHIME, BEA>Token#l2&8-bit, #ankl8-1. filun: OUT 4
JHPIDE FZ0XEL, INAHPID{E Z0x69.

Table §-1. PID Types

PID Type | PID Name | PID<3:0=* Description
Token ouT 0oo1B Address + endpoint number in host-to-function
transaction
IN 10018 Address + endpaint number in function-to-host
transaction
S0F 0ioie Start-of-Frame marker and frame nurnber
SETUP 1oiB Address + endpoint number in host-to-function
transaction for SETUP to a control pipe
[{ | {M3b)
Diata DATAD ogiie Data packet PID even
DATA1 10118 Data packet PID odd PID M PID 1 PID 2 PID 2 PID o PID 1 FID . F"II::I=
DATAZ M1 Data packet PID high-speed, high bandwidth isochronous
transaction in a microframe (see Secbon 5.9.2 for more Figug. 8-1. PID Format
nformation)
MDATA 1111B Data packet PID high-speed for split and high bandwidth

ssochronous transactions [see Sections 5.8.2, 11.20, and
11.21 for more information)

Handshake | ACK 00108 Receiver accepts emor-free data packet
MAK 10108 Receiving device cannot accept data or transmitting
device cannot send data
STALL 11108 Endpoint is halted or a contred pipe request is not
supported
MYET 01108 No response yet from receiver (see Sections 8.5.1 and
11.17-11.21)
Special FRE 11008 (Token) Host-issued preamble. Enables downstream bus
traffic to low-speed devices.
ERR 11008 {Handshake) Split Transaction Ermor Handshake (reuses
PRE value)
SPUT 1000B (Token) High-spesed Split Transaction Token (see
Section 8.4.2)
PING Mo {Token) High-speed flow control probe for a bulk/control

endpoint (see Section 8.5.1)
Reserved 00008

Reserved PID

"Maote: FID bits ara shown In MSh orser. When sent on the USE, the nghtmost bit [oit 0) will be sent Airst.

N HEEAMR] - TIRX3R B, AR IRH B AR, RN B AN RERE, R ENLA
RETERCIREIT B, Bt et b

1) SETUP Bt
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Idle

Token SETUP

Data DnTE

—

ACK e
Ida
[] Hoat [ | Function

Fizure §-36. Control SETUP Transaction

4T FNLKI% SETUP Token, 2 473Nl &% DATAO Token+%#i, 28 =17 Device [1] Ack,
SETUP i Bt 45

Handshake

SETUP | ADDR CRCS EOP

00000001 0xB4 0 0 0x08 | 250.000 ns| 25 Bits (5 Bytes){| 122.220ns 0. 237 798 850

DATAD M CRC18  EOP
00000001 0xC3 |80 06 00 01 00 00 40 00|0xBB29|250.000 ns|99 Bits (13 Bytes)|| 200,000 ns 0.237 799 700
EOP  Pitlen
00000001 0x4B | 250.000 ns| 18 Bits (2 Bytes) 7,388 us 0. 237 808 150

L EGRH USB # A M A PC _EME ) SETUP Bir B 6, AT LMRTE 2 H)E 2
SETUP+DATAO0+ACK 4 Jift.,
SETUP Hdl futk Xan ', [EEM 8 1. 28 A1 & bRequest A 3. LA EEIH)
SETUP 4 Nfl: 0x06 FR/ANEUSHIIARF, #FK wvalue 558 0x0100, RwHUS B & HIAFR
BB A R R R A B FE H AL IN buffer B, NS IN S RLEE . [FIB 80 s e v
BEWCIREM B (it & 251455 OUT buffer, #E#32U5 Zero 1) . 1M wlength #% /R~
IN/OUT MR B, 1K P AN B I T £ 4 8 A5 A 1 B 1 e KRN
bmRequestType D6..5 i A i% iy 2 (1257 .

> 0: Fonixmd & USB Friflidr &

> 1. FINZAA & USB Class 74, #i#1: USB Audio Class, USB HID Class %555

> 2: Forse] wmHOEXMmA
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Table 9-4. Standard Request Cades

Offset Field Size Value Description bRequest Value
0 bmRequestType 1 Bitmap Characteristics of request GET_STATUS 0
D7 Deta transfer direction CLEAR FEATURE 1
0 = Host-to-device -
1 = Device-to-host
Reserved for future use 2
D6..5. Type
0= Standard SET_FEATURE 3
1=_Class
2 =Vendor
3 = Reserved Reserved for future use 4
D4..0: Recipient SET ADDRESS 5
0 = Device _
1= Interface
2 = Endpoint GET_DESCRIPTOR 6
3 = Other
431 = Reserved SET_DESCRIPTOR 7
1 bRequest 1 Value Specific request (refer to Table 9-3) GET_CONFIGURATION 8
2 wValue 2 Value Word-sized field that varies according to
request SET_CONFIGURATION 9
q _
4 windex 2 Index or Word-sized field that varies according to GET INTERFACE 10
Offset request; typically used to pass an index or —
ffset
onse SET_INTERFACE 11
6 wLength 2 Count Number of bytes to transfer if there is a
Data stage SYNCH_FRAME 12

Table 9-5. Descriptor Types

Descriptor Types Value
DEVICE 1
CONFIGURATION 2
STRING 3
INTERFACE 4
ENDPOINT 5
DEVICE_QUALIFIER 6
OTHER_SPEED_CONFIGURATION 7
INTERFACE_POWER' 8

2) Kk B

CAERLE SRR B, BN IN 2R

DATAL & 18+ MALIEI#dE, DATAO 2hf+ M AL

HdE, DATAL 2+ MHLIEIEHE, DATAO Ah+MALEIZE. .. = HLFE ACK. DATAO/DATAL
AR, AREHE . B DATAX ARG HER MK E AR TR KA, =%
i R B R RN S SUAE W& R A FRLT

00000001

0x08 | 250.000 ns | 35 Bits {5 Bytes)

185.330 ns 0. 240 086 200

0: 12 01 10 01 00 00 00 40 1A 05 1B 51 00 00 01 02

0x3916

288.880 ns

la: 03 01

00000001
Sync ACK
00000001 0x4B

250.000 ns [ 19 Bits {2 Bytes) 5.351 us 0.240 105 118
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3) WEHE
DLW ] AR BOZ IND . MRESH B MLk OUT 448, DATAL & h+%#s
MM, MHLIET ACK. KZK AT LLE ZPIRESP B HER K 2 0, JF H—E F DATAL 4,
ANE IR Bode ) 45 1 /& DATAO IL & DATAL #8 % DATAL. FF HOR M B — & R B
A . BB IN, RSP BO /2 OUT; dai BoE OUT, AREM B2 IN.
WERKFKFE—T MO BSP 1 USBD 14T i B4 478 i i e AL 381 850 4 0 2 A o — A i
RURIE—AS Zero B, HLRKINESEBURSH B, USB2.0 IP H1i& Rk CEP [Fl NACK (gt & ik#%
il A A ACK IR R st H TIRESM L

ouT ENDF L= ECP
00000001 OxB7 0 0 0x08 | 250.000 ns| 35 Bits {5 Bytes) 133.330 ns 0.240 112050

' Data CRC16 EOQF

00000001 0xD2 0 bytes|0::0000(250.000 ns| 25 Bits (5 Bytes) 183.330 ns 0. 240 115100

00000001 0x4B 286.860 ns | 20 Bits (2 Bytes) 136.049 us 0. 240 118 200

WAEH B

5.2.1.5 B4

REFNAD, HHAEIMERERAE, FHa b

> BURBUERRE: FEHLKIE IN A, DATAO A+ MHLIEIEHE, DATAL A+ MALIEIHE,
DATAO 4 i+ MHLIEI % dE, DATAL A+ LIRSS . ..., FHLE ACK

> RIEEARARE: FHLKE OUT 48, DATAO A E+3dE, DATAL A i+%E, DATAO 2+
A5, DATAL A+, ..., MHLE ACK

15/ DATAX A B BRI R4 K R AR T BRI, BB SR LK N SULE S St
. 4 PDATAXA S T #SER —NACK.
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Idle

Token ( }

DATAO/

DATA1 DATA1
Data
Idle
Dat:
Handshake ?
4 Idle

Il Host Il Function

5.2.1.6 k&

> IR TFHLKE IN AR, DATAO A+ WML HE, DATAL A+ ML EEdE,
DATAO 4 i+ MAL [ %5, DATAL A+ MHLIEIEERE....., EHLE ACK

> RIEEIERFE: FHLKIZE OUT 414, DATAO A +%dE, DATAL A M+%E, DATAO L+
45, DATAL 2 M+EE....., MHLIEI ACK

151 DATAX S BSOS P ARBTG5 B/ e SLEE i
PP, (RN FHIDE &, SRR R R, & L HIDI A AT . 4.2.475
AHIDI AR TIOHIF, KRKATUE—F.

Idle

Token

DATAO/
DATA1 DATA1
Data
Idle
Data error Data error
Handshake ?
» Idle

Il Host Il Function

RE IR0 7 Pk, o I WA UL ie — i —FE. FrASE R k%
B LN 58 f R R = HE Y, et Ims Wk — 1R
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5.2.1.7 FHf{EH

LWL AACK, B R ORI Rk HdE, A O TS Rk )

> IR RRE: TFALKE IN AR, DATAO A+ WML HE, DATAL A+ KL IEHE,
DATAO 4+ MHLIEI B4, DATAL A+ ML= K. ...

> REBUERFE: EHIKIE OUT 2K, DATAO 4 f+%E, DATAL 4 f+%dE, DATAO 4+
5, DATAL & R+EdE. ...

Idle
‘ h Token
DATAO/ DATAO/ Data
DATA1 DATA1

Idle

- Host |:| Function

5.2.1.8 HAKEIER

EHERRAF BT, ISR NS R RN RS HIRE R, USBENL i
WCECHR IS S 75 R T R A i e B ?

USBHLE, REMEHKEsize/ MR AEsizeBINAERER

R 2V, A SETUPELA% 3 B i A2 A Bodle B Bl FE S HowlLength 5 2 AR5 X ANE EHLA /& A
FERARHT B DA gE R 7 ? XA A RE YR USBRIRLE , WP RUSB EHLE]— > Elsize/N T
KAisize, AHZEREIwLength AT, RS ATLE R T .

fln: R KRR/ 64B, 1Lk 17 60B, il vaid. X o i R AR/N64B, ZEA% f i Hdls
128B, 2fufEHise ez Ja, W FEHLLRSEAIN token, X B0 250 [ B 20 AR B4 ML,

TR MR RIE KRR RN, SERRUE I A KB RN BER T 48 -

feHiR A BRI RN

& coer 232
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Control 8 8, 16, 32, 64 64

Bulk 8, 16, 32, 64 512
Interrupt <=8 <=64 <=1024
Isochronous 1023 <=1024

5.2.1.9 &£

WEIHEANFNZ G, EVEAMERBEIEN TWE? BA FIEZ W & & 4T/ il iE 2 R 135 &

Wg? t5EDP/DMBH_E i b7 s fH

>  FEMNL Chub) FATHG IS T 24 15K BRI T Fr R . T R ZRIRZASA SEO0 KA (DP =DM
=0V) , RREAEEHN.

> MIREEAR, MZRASARL IDLE (DP =3.3V DM =0V) , DP Hi k& Py Ty s B4
(1.5K) , IRl mis k. mKE % & LhiEdE DM L.

3.3V

HOST
1.5 Kohms
, DP %
15 Kohms é DP .

» DM
DM <
15 Kohms
/—?77 Full/High Speed Device

5.2.1.10 M4k

DL EUSBIH SN 4H5E T, SE5 R

1) USBH 4 MfEim iy, ). b, Hofnssmt

2) A USB WA SIS B & Mok, AN U B ST 3 s M

3) HAuAUHhEET LR SRR IN 80 OUT, AT LRI SZHF IN A1 OUT

4) A USB WA B A kL4, s Sk [ 2 v 0, [FIISZER INFT OUT

B) A& FE A I A s ) A 2 B T R AT

6) LI N 3B SETUP BBt BB, RSB

5.2.2 #HE USBL.1IP i

HEMIUSBLL IP 5USBLIMIISHRZS, @ 12Mbps, —HA 6~8/ i o #HI3 s INFH — A,
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OUTH —, B NI LA e & &, filin. anRUSBA 6 A, Hlum s 24, i85 44
5 i USB Audiost & —A4, B —1, HIDWAFWIN—4, FHouT—4, Xt ZUAC+HID
G,

P EIBUSB IPSC R SR 5] S i SRS, REE— T T s ol F gy 6 2 i &
SIX N K RN ETERE— A

¢

10

i

ouT UT—

IN

— |
=
<
o

IN/OUT

o]

OUT

i
.

IN

OuT

ERiZNE 2

R NUSBL. 1A IP PN 3B i A B4 R INEL A JZ0UT, HEeik—A. 3o S ok [ S5 INAT
OUT, HSA'EHiXT N USB PP #2400 A . Blln: YEB1 19 i s ik OFn s & b bk 143531 % N USB
IPFI2/ ity 5.2 5 o

TR AT PANUC123 1 USB 1P A 51 56 BH 3 B 4= 33 USB device FKF & . 87 3 H 87 & > 4 3% USB
DeviceZl /& 32511, H1iE T NUC123[FJUSB IPfH T, NANO120. NUC120t5tiE T .

5.2.2.1 NUC123 USB IP[{% 15

> 5 USB 2.0 Full-Speed specification 3 %¥.
> Bt 1Al A (23), 4 F R TR
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—  WAKEUP( Mg 3 41)
—  FLO ( #Ai sl o )
— USB (USB =A%, 1% IN ACK, OUT ACK)
— BUS (USB Bus #1%, 1% suspend,reset)
> SR 4 B LR
— Control
— Bulk
— Interrupt
— Isochronous

$24t 8 endpoints , #] LARC & Ak Control/Bulk/Interrupt/Isochronous £ i35 7!

> {5 512 bytes PN SRAM 1E4 USB buffer. iX %t buffer it /& F{E SETUP buffer. IN buffer £l
OUT buffer 1), FIRAENLZ [0/ K Hida

> Sefm iR EEDIRE, AT LK AL T ARIRIR S 1 S ATLME .

TR ZF AR PIRATS, LR R ARG BOEHR Iy, 2P A i i AT XA () — AL A7 4%

Y

USB Base Address:
USB_BA = 0x4006_0000

I USB_INTEN USB_BA+0x000 |RMW IUSB Interrupt Enable Register 0x0000_0000

USB_INTSTS USB_BA+0x004 |R/AW gUSB Interrupt Event Status Reqgister 0x0000_0000
I USB_FADDR |USB_BA+0x008 |R/W JUSB Device Function Address Register DxD000_0000
I USB_EPSTS USB_BA+0x00C (R USB Endpoint Status Register 0xD000_0000
I USB_ATTR USB_BA+0x010 |R/AW |USB Bus Status and Attribution Register Dx0000_0040
I USB_FLDET USB_BA+0x014 (R USB Floating Detected Register 0x0000_0000
I USB_BUFSEG |USB_BA+0x018 (RAW BSetup Token Buffer Segmentation Register 0x0000_0000
I USB_DRVSEO |USB_BA+0x080 [RAW JUSB Drive SEO Control Register 0xD000_0001

USB_PDMA USB_BA+0x0A4 |RIW IUSB PDMA Control Register DxD000_0000

USB_BUFSEGO

USB_BA=0x500

RW

Endpoint 0 Buffer Segmentation Register. It is also mimored
to USB_BA+0x020 for backward compatible.

0xD000_0000

USB_MXPLDO

USB_BA+0x504

RIW

Endpoint 0 Maximal Payload Register. It is also mirrored to
USB_BA+0x024 for backward compatible.

0x0000_0000

Endpoint 0 Configuration Register. It is also mirored to

USB_CFGO USB_BA=0x508 RIW USB_BA+0x028 for backward compatible. 0x0000_0000
Endpoint 0 Set Stall and Clear In/Out Ready Control Register.
USB_CFGPO USB_BA+0x50C [RMW JIt is also mirrored to USB_BA+0x02C for backward|0x0000_0000

compatible.

YR F A G A A7 4 B VR 2
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1) HbffiREaE 748 USB_INTEN
—MFAT S AL BUS_IE (USB B Zkdir) . USB_IE (USB FHA{4hH W) . FLDET_IE (i
eGP

USB Interrupt Enable Register (USB INTEN)

Register Offset RW |Description Reset Value
USB_INTEN USBE_BA+0x000 [RM  |USE Interrupt Enable Register 0x0000_0000
M 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
INNAK_EN Reserved WAKEUP_EN
7 6 5 4 3 2 1 0
Reserved WAKEUP_IE | FLDET_IE USE_IE BUS_IE

2) WK F A4S USB_INTSTS

RAEFWE, SR BOIRAS A4, AEDI3:0]

> W% BUS STS#iE, WAL T USB SZkEM, SRJ5HE USB_ATTR #4728 bit[3:0 7
B RN A

> iR USB_STS #¢ &, Uil &KA4: USB FH44:, FF bit[31]H1 bit[23:16]. 402k bit[31]#% & it
kA4 SETUP 44, 12 SETUP buffer &4 £ K% 744 USB fir4; 41 bit[23:16]#%
B, UL R R A, A A USB_EPSTS 247 28 K &k A= ] fh A

> fN% FLDET STS#{#, & USB_FLDET & fies, BE 2l NSk
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USB Interrupt Event Status Register (USB INTSTS)

This register is USB Interrupt Event Status register; clear by writing '1" to the corresponding bit.

ANO0012

Register Offset RW |Description Reset Value
USB_INTSTS |USB_BA+0x004 |RAW  |USB Interrupt Event Status Register 0x0000_0000
j 30 29 28 27 26 25 24
SETUP Reserved
23 22 21 20 19 18 17 16
EPEVTY EPEVTS EPEVTS EPEVT4 EPEVT3 EPEVT2 EPEVT1 EPEVTO
15 14 13 12 11 10 9 8
Reserved
T 5 4 3 2 1 0
Reserved WAKEUP_STS | FLDET_STS | USB_STS BUS_STS
3) W7 74 USB_FADDR
T B2 2B A 1) USB W& MUl 25 2117 2 474 HLTH,  SXAE ENLACT SRIEL USB IP 40
EREL H O
Register Offset RW |Description Reset Value
USB_FADDR |USB_BA=+0x008 |R/W |USB Device Function Address Reqister 0x0000_0000
H 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
T L] 5 4 3 2 1 1]
Reserved FADDR

4)

Uity s R AS B A7 %% USB_EPSTS

AN S EPIRASEFE: INACK. INNACK. OUT DATAO ACK. OUT DATAL ACK. SETUP
ACK. ZEmffE4mss
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> INACK: RIRFENAIE IN 2, MALEEEES 0L, FHLE ACK B ML, Z e kA
IN ACK ¥t

> INNACK: F/RFEHKIE IN LR, MHLEA A& 8dE B NACK, Z K4 IN
NACK H 17

» OUT DATAO0 ACK: FRFHLAKIE OUT £hi, DATAO LR, MM TN A KM R I+
[Fl ACK 25 EHL, k4 OUT DATAO ACK H it

» OUT DATAL ACK: F/RFHLKIE OUT &hi, DATAL LR, MM N KM R I+
[Fl ACK 25 EHL, e k4E OUT DATAO ACK H it

» SETUP ACK: FR/RFHLKIL SETUP AL, Kian s Kikes ML, MALEI ACK 45 ML, <
Ja4 kA4 SETUP ACK i

> ERMRRA R RORENER— A& E

Register Offset RW |Description Reset Value
USB_EPSTS USB_BA+0x00C |R USBE Endpoint Status Register 0x0000_0000
3 30 29 28 27 26 25 24
EPSTST7[2:1] EPSTS6[2:1] EPSTS5[2:1]
23 22 21 20 19 18 17 16
EPSTS5[0] EPSTS4[2:0] EPSTS3[2:0] EPSTS2[2]
15 14 13 12 1 10 9 8
EPSTSZ[1:0] EPSTS1[2:0] EPSTS0[2:0]
7 [ 5 4 3 2 1 0
OVERRUN Reserved

Endpoint 7 Bus Status

These bits are used to indicate the current status of this endpoint.
000 = In ACK

001 = In NAK

[31:28] EPSTSY
010 = Out Packet Data0 ACK
110 = Out Packet Data1 ACK
011 = Setup ACK

111 = Isochronous transfer end

5) JEME 74 USB_ATTR
> Bit[10]: F IR/ Y7 USB SRAM. F i1 i USB SRAM, #t A fit——4
FAE/E USB SRAM; AUt H gt — /N — (4 F717)1/5 USB SRAM
> Bit[9]: PHY HH [H
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YV V V

Bit[8]: f#1/E Pull-up HiFH
Bit[7]: {#fE USB LjkE
Bit[5]: f#ifE USB # A\ KRZ, H T @miEmelE USB F 4l

> Bit[7]: f¥5E PHY Jjfe

P T (Ibit[3:0]45 EUSB R IIRA, K AEUSB BUSH WIS 5, 53X J LAz AT LAAE-0 & 2B ]
FHUSB M2k

Bit[3]/& Timeout 4, %34 R ZALE IN Token 4 A M. a4 Host 2 )5, £tk
1) ACK &3t 18 4™ 12M clock #REAYLE], <=4 Timeout H4f

ANO0012

56927

B2

ACK

8 bytes|0xE3DE

Packet |, l H IN ADDR [EXNE] ICREE Pkiien
£6926 s 0x96 0x07 298 660 ns 15 002 160 000
Packet DATA Data CRC16 Pkt Len

333.330 ns 15 . 002 160 432

Pkt Len

Time Stamp
15 002 161 032

Register Offset RW |Description Reset Value
USB_ATTR USB_BA+0x010 |RW |USB Bus Status and Attribution Reqgister 0x0000_0040
M 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved BYTEM PWRDN DPPU_EN
T 6 5 4 3 2 1 1]
USB_EN Reserved RWAKEUP PHY_EN TIME-OUT RESUME SUSPEND USBRST

6) SETUP SRAM fm#% %7 17 #% USB_BUFSEG

1% 29179445 0 SETUP buffer 7£ USB SRAM 7 ¥ #%
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Register Offset RW |Description Reset Value
USB_BUFSEG |USB_BA+0x018 |RAW |Setup Token Buffer Segmentation Register 0x0000_0000
N 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 a9 8
Reserved BUFSEG[8]
T 6 5 4 3 2 1 0
BUFSEG[7:3] Reserved
2l
7) & SRAM fmFg il USB_BUFSEGX
v . TR
X e 25 A7 24 B IN/OUT buffer £ USB SRAM (%
Register Offset RW [Description Reset Value
Endpoint 0 Buffer Segmentation Register. It is also mirrored
USB_BUFSEGO|USB_BA+0xS00 |RMW  L\)sp BA+0x020 for backward compatible. 0x0000_0000
Endpoint 1 Buffer Segmentation Register. It is also mirrored
USB_BUFSEGT)|USB_BA+Dx510 \RIW fo USB_BA+0x030 for backward compatible. 0x0000_0000
Endpoint 2 Buffer Segmentation Register. It is also mirmored
USB_BUFSEG2)\USB_BA+0x520 (R/W o USB_BA+Dx040 for backward compatible. 0x0000_0000
Endpoint 3 Buffer Segmentation Register. It is also mirrored
USB_BUFSEG3)|USB_BA+Ox530 \RIW fo USB_BA+0x050 for backward compatible. 0x0000_0000
Endpoint 4 Buffer Segmentation Register. It is also mirrored
USB_BUFSEG4|USB_BA=Dx340 RIW |17\ B BA+0x060 for backward compatible. 0x0000_0000
Endpoint 5 Buffer Segmentation Register. It is also mirrored
USB_BUFSEGS | USB_BA+Dx550 [RIW |\ on Ba+0x070 for backward compatible. 0x0000_0000
USB_BUFSEGH |USB_BA+0x560 |RMW  [Endpoint 6 Buffer Segmentation Register 0x0000_0000
USB_BUFSEGT |USBE_BA+0x570 |RMW  [Endpoint 7 Buffer Segmentation Register 0x0000_0000
31 ‘ 30 ‘ 29 ‘ 28 ‘ 27 ‘ 26 ‘ 25 | 24
Reserved
23 ‘ 22 ‘ 21 ‘ 20 ‘ 19 ‘ 18 ‘ 17 | 16
Reserved
15 ‘ 14 ‘ 13 ‘ 12 ‘ 1 ‘ 10 ‘ 9 8
Reserved BUFSEG[8]x
7 ‘ 6 ‘ 5 ‘ 4 l 3 2 ‘ 1 0
BUFSEG[T:3]x Reserved
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Buffer 7> BC 9 G T, BB il sl R K /N 64B,  HBim sl R K/ /2 64B:

SETUPEL{F b ik 0
8
25 1) i 2 IN/OUT
EREIEiLEA 72
136

MARFL 0 FFEE MR lic sy SETUP buffer. %5 5 IN buffer. #2435 £ OUT buffer, SRJ5 =&
Heut fio [Fl— oy Sl IN A1 OUT Al LA [Rl—3k SRAM, AT LLHAIFF) SRAM.
BUFSEGX 77 17y HLIAT R S £ bk i 4F

USB SRAM ZE 4k 4 0x40060100, iX4& MCU Vjla] USB SRAM [dtihik . flm. 265 & IN
Him, BAFE 0x40060108, Hifamtos k2 #iim & OUT #idis, #fFiz 0x40060148, &t
1B FENR R B EHE o

8) mANHK/NEF A USB_MXPLDX
XN ZFAE AR N R il R 274y, B iZA A7 USB IP BLAE A O A& I R BHE T
>IN token
—  ZEAF A USB SRAM AR K 3% B E AL B s K
» OUT token
— B EA BRI R KA
—  BOZAAE AT B S PR N ENL R K
— IR B ALK E KT BB, OVERRUN flag ¥4 &, (H2HUE IS 41k
itk
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Register Offset R/W |Description Reset Value
Endpoint 0 Maximal Payload Register. It is also mirrored to
USB_MXPLDO \USB_BA+0x304 |RW USE_BA+0x024 for backward compatible. 0x0000_0000
Endpoint 1 Maximal Payload Register. It is also mirrored to
USB_MXPLD1 |USB_BA=Ox514 |RIW USE_BA+0x034 for backward compatible. 0x0000_0000
Endpoint 2 Maximal Payload Register. It is also mirrored fo
USB_MXPLDZ \USB_BA=0x324 \RIW | hor™ a2 0v044 for backward compatible. 0x0000_0000
Endpoint 3 Maximal Payload Register. It is also mirrored to
USB_MXPLD3 \USB_BA+0x334 |RIW USE_BA+0x054 for backward compatible. 0x0000_0000
Endpoint 4 Maximal Payload Register. It is also mirrored to
USB_MXPLD4 |USB_BA=0x544 |RW USBE_BA+0x064 for backward compatible. 0x0000_0000
Endpoint 5 Maximal Payload Register. It is also mirrored to
USB_MXPLD5 \USB_BA*0x354 \RIW | hor™ a2 0x074 for backward compatible. 0x0000_0000
USB_MXPLD6 |USB_BA+0x5684 |R/AW [Endpoint 6 Maximal Payload Register 0x0000_0000
USB_MXPLD7 |USB_BA+0x574 |R/AW [Endpoint 7 Maximal Payload Register 0x0000_0000
3 | 30 | 29 | 28 ‘ 27 ‘ 26 ‘ 25 ‘ 24
Reserved
23 | 22 | 21 | 20 ‘ 19 ‘ 18 ‘ 17 ‘ 16
Reserved
15 | 14 | 13 | 12 ‘ 11 ‘ 10 ‘ 9 8
Reserved MXPLD[8]
7 | 6 | 5 | 4 \ 3 \ 2 ‘ 1 0
MXPLD[7:01

9) i i i B A7 A7 %% USB_CFGX
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» CSTALL fl CFGPx ZF {788 f) SSTALL —# 4 [A] STALL 45 F#1,

USB_CFGT USB_BA+0x578 |[RMW |Endpoint 7 Configuration Register 0x0000_0000
3 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CSTALL Reserved
T G L 4 3 2 1 0
DSQ_SYNC STATE ISOCH EP_NUM
Bits Description
[31:10] Reserved Reserved
Clear STALL Response
[9] CSTALL 1 = Clear the device to respond STALL handshake in the setup stage.
0 = Device Disabled to clear the STALL handshake in the setup stage.
[8] Reserved Reserved
Data Sequence Synchronization
1=DATA1PID
[7] DSQ_SYNC 0 = DATAO PID
It Is used to specify the DATAD or DATA1 PID in the following IN token transaction.
HMWY will toggle automatically in IN token base on the bit.
Endpoint STATE
00 = Endpoint Disabled
[6:5] STATE 01 = Out endpoint
10 = IN endpoint
11 = Undefined
Isochronous Endpoint
This bit is used to set the endpoint as Isochronous endpoint, no handshake.
[4] ISOCH
1 = Isochronous endpoint
0 = No Isochronous endpoint
Endpoint Number
[3:0] EP_NUM
These bits are used to define the endpoint number of the current endpoint.

HH Tz Hlm . 4K

R 8 SSTALL 2 J5, Device 2>—H.[A] STALL 25 Ml — B2/ % STALL JE R 0. I
B A — 7k STALL 5t H 20 STALL bit i K, #tFEE0% CSTALL B4 1.
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>IN token FIB i, %idiE PID & DATAOQ i& /2 DATAL 5t DSQ _SYNC #iE, FrbMEix

MNEAE A R, —@ o tE B DSQ_SYNC HIH
Z 2 IN IS & OUT H STATE W5E bit[6:5]

Y

> Bit[3:0]WR € i i (3l , 12k B BRI B B A T B
P B s kD 3, DU RE i s P B A 45 1 g b B B3 3, X 1P Wi 3w s M
N LA RIE AN buffer HLTH . NUC123 1) 8 ANuify s AT DME ROk —ANME N\ i i

hk 3.

KK 0] e 5t =

Device A 1K i 5 A A4 Xl o

10) F#Hill & f7-#% USB_CFGPXx

G I E R B Ry, X ERE AR E, AT

USB_CFGP7 USB_BA+0x57C |RMW  |Endpoint 7 Set Stall and Clear In/Out Ready Control Register {0x0000_0000
Eh 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 a 8
Reserved
T Li] 5 4 3 2 1 0
Reserved SSTALL CLRRDY
Bits Description
[31:2] Reserved Reserved
Set STALL
[11 SSTALL 1 = Set the device to respond STALL automatically.
0 = Device Disabled to respond STALL.
[0] CLRROY Clear Ready
'When the MXPLD register is set by user, it means that the endpoint is ready to

SSTALL: [#] STALL #4341
CLRRDY: 5 MXPLD #fias2 )5, WHBA A Ready brE B A7, 1% bit H T1&% Ready brid

11) SEO =% f7#% USB_DRVSEO
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SEO IRZA& M2 USB Host 2 [ idle qRZS, HXAE 177 1] L B 3E R 2017 . DRVSEQ
=1 EHS A &R, S —2SEVRNETE, B DRVSE0 =0, EHLELSEHifas

B

XATIRERT AT 2 N R P BRFE IS, W RS #8 A 1) USB Zhig, w] LLERE SEO 8 EHL
HOHAES ;s B AR AR AR B R E R A USB e, ] LB SEO SkB

Register Offset RMW |Description Reset Value
USB_DRVSEOD (USB_BA+0x090 |R/AW |USB Drive SEO Control Register 0x0000_0001
M 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
Reserved
T 6 5 4 3 2 1 0
Reserved DRVSED
Drive Single Ended Zero in USB Bus
The Single Ended Zero (SEOQ) is when both lines (USB_DP and USE_DM) are being
[0] DRVSED pulled low.
1 = Force USB PHY transceiver to drive SEQ
0 = None
5.2.3 fAS4Hr

T RRUSBEMIURET B 4 USB IPRIVEZ i, 1 T A 30 LU 2 B 1

FRATUAHID transfer A4 35 BIUSB AP A . 1% ¥ 4 3t v i i s A0 2L o B0
R A7 4.2.1.3 1T USBI R 24
5.2.3.1 mAMIaEtie

#define EPO_MAX_PKT_SIZE
#define EP1_MAX_PKT_SIZE
#define EP2_MAX_PKT_SIZE
#define EP3_MAX_PKT_SIZE
#define SETUP_BUF_BASE

0

8
EP@_MAX_PKT_SIZE
64

64
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#define SETUP_BUF_LEN 8
#define EP@_BUF_BASE (SETUP_BUF_BASE + SETUP_BUF_LEN)
#tdefine EPO_BUF_LEN EPO_MAX_ PKT_SIZE
#define EP1_BUF_BASE (SETUP_BUF_BASE + SETUP_BUF_LEN)
#define EP1_BUF_LEN EP1_MAX_ PKT_SIZE
#tdefine EP2_BUF_BASE (EP1_BUF_BASE + EP1 BUF_LEN)
#define EP2_BUF_LEN EP2_MAX_PKT_SIZE
#define EP3_BUF_BASE (EP2_BUF_BASE + EP2_BUF_LEN)
#tdefine EP3_BUF_LEN EP3 MAX_ PKT_SIZE
void HID Init(void)
{
/* VIEEALSETUPELZZ T X k[0 ~ ox7]  */
USBD->STBUFSEG = SETUP_BUF_BASE;

[ KRk ok sk sk o ok ok sk sk o o ok ook ok o o ok ok ok ok o o ok stk ok o o sk sk ok ok ok skok ok ok o ok skok ok ok /
/* EP@ ==> fEfilfLHINGG L, Hilk e */

USBD_CONFIG_EP(EP@, USBD_CFG_CSTALL | USBD_CFG_EPMODE_IN | 0);
/* Buffer range for EPO */

USBD_SET_EP_BUF_ADDR(EP@, EP@_BUF_BASE);

/* EP1 ==> P&filfL4ouTun S, ik o */

USBD_CONFIG_EP(EP1, USBD_CFG_CSTALL | USBD_CFG_EPMODE_OUT | 0);
/* EPL1ZEPIX il */

USBD_SET_EP_BUF_ADDR(EP1, EP1_BUF_BASE);

/*****************************************************/
/* EP2 ==> WifEH IN s, Huhk 1 %/
USBD_CONFIG_EP(EP2, USBD_CFG_EPMODE_IN | INT_IN_EP_NUM);
/* EP2ZEPIX ikl */

USBD_SET_EP_BUF_ADDR(EP2, EP2_BUF_BASE);

/* EP3 ==> HllifEH OUT ufjii, Hihk 2 */

USBD_CONFIG_EP(EP3, USBD_CFG_EPMODE_OUT | INT_OUT_EP_NUM);
/* EP3ZEhIX il */

USBD_SET_EP_BUF_ADDR(EP3, EP3_BUF_BASE);

/* il REP3EENL ouT HidE */

USBD_SET_PAYLOAD_LEN(EP3, EP3_MAX_PKT_SIZE);
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B X BN 12 AT AT o e R R L A g R L R R R /INVRTNUC 123 B T S o 1) i s BB 2R 2

KT o NAZFNTEREA Uity 1 X N R G X AE R
5.2.3.2 il hb 3 PR

BRFPHE— NP E R, T RN USB AL B AR

void USBD_IRQHandler(void)

{
uint32_t u32IntSts = USBD_GET_INT_FLAG();
uint32 t u32State = USBD_GET_BUS_STATE();

if(u32IntSts & USBD_INTSTS_FLDET)/* itk ilki*/
{
[/ iERRHWRR &
USBD_CLR_INT_FLAG(USBD_INTSTS_FLDET);

if(USBD_IS_ATTACHED())

{
/* USB 46N\, flEEUSBAIPHY */
USBD_ENABLE_USB();

}

else

{
/* USB k%, J<HIUSBINRE */
USBD_DISABLE_USB();

if(u32IntSts & USBD_INTSTS_BUS)/*USB/ 2k iir*/

{
/* TERRWTERE */
USBD_CLR_INT_FLAG(USBD_INTSTS_BUS);

if(u32State & USBD_STATE_USBRST)

{
/* BEREAL, —HREFEEM */
USBD_ENABLE_USB();
USBD_SwReset();

}

if(u32State & USBD_STATE_SUSPEND)
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{
/* e USB , KH] PHY */
USBD_DISABLE_PHY();
}
if(u32State & USBD_STATE_RESUME)
{
/* flifit USB F1 PHY */
USBD_ENABLE_USB();
}
}
if(u32IntSts & USBD_INTSTS_USB)/*USBZif|:rfilki*/
{
// SETUPHE{f
if(u32IntSts & USBD_INTSTS_SETUP)
{
/* TEESETUPH AR & */
USBD_CLR_INT_FLAG(USBD_INTSTS_SETUP);
/* ERRIE S b S Ready bR */
USBD_STOP_TRANSACTION(EP®);
USBD_STOP_TRANSACTION(EP1);
/¥ HTSETUPEL*/
USBD_ProcessSetupPacket();
}
// i A
if(u32IntSts & USBD_INTSTS_EPQ)/*EPOY [ & Jy% il iiii sl IN* /
{
/* BRRRWARE */
USBD_CLR_INT_FLAG(USBD_INTSTS_EPQ);
/7 ALERFE I 5 R % BR A EHLSE B
USBD_CtrlIn();
}
if(u32IntSts & USBD_INTSTS_EP1) /*EP1#{JC & A% ki fiouT*/
{
/BB bR E*/
USBD_CLR_INT_FLAG(USBD_INTSTS_EP1);
/1 RE PR AT I o o R % 2R Devi ce R 2 HE
USBD_CtrlOut();
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if(u32IntSts & USBD_INTSTS_EP2) /*EP2#iJil & JyrfilrIN®/

{
/*ERR R W bR E*/
USBD_CLR_INT_FLAG(USBD_INTSTS_EP2);
// FHIWTINALFE pR L
EP2_Handler();
}
if(u32IntSts & USBD_INTSTS EP3) /*EP3#ific & A riouT*/
{
/*IE R TbR E*/
USBD_CLR_INT_FLAG(USBD_INTSTS_EP3);
// HIBTOUT &b HE R %
EP3_Handler();
}

[T SR E A, TR RIS B AR AT */
if(u32IntSts & USBD_INTSTS_EP4)

{
/¥IEBR A WARE*/
USBD_CLR_INT_FLAG(USBD_INTSTS_EP4);

}

if(u32IntSts & USBD_INTSTS_EP5)

{
[*IERR R W AR/
USBD_CLR_INT_FLAG(USBD_INTSTS_EP5);

}

if(u32IntSts & USBD_INTSTS_EP6)

{
[*IERE AR E*/
USBD_CLR_INT_FLAG(USBD_INTSTS_EP6);

}

if(u32IntSts & USBD_INTSTS_EP7)

{
J*IEBR R WihR R x/
USBD_CLR_INT_FLAG(USBD_INTSTS_EP7);

}

}
[ XIE B s
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USBD_CLR_INT_FLAG(u32IntSts);

}

EP2 4% it B N T IN, EP34%AC & A rOUT, At LAEP2_Handler F T Ab BE 5 k3% 31 = WL A9 3L
#5,  EP3_Handler H T #0 N T HL AR A « B2 31 3 ML 0 £ vT DL HULLTEEGM%%
FIEP2 IN Buffer i, 1R ZRIEMNEI KT RGN, BT EEAEEP2_Handler R K15, &F
W 2 HMAX_PACKET _SIZEZ|IN Buffer Fifi .

/*¥HEPHIIN Buffer*/

ptr = (uint8 t *)(USBD_BUF_BASE + USBD_GET_EP_BUF_ADDR(EP2));/*Hf3EP2 IN Buferifii*/
USBD_MemCopy (ptr, (void *)&g u8PageBuff[0], EP2_MAX_PKT_SIZE);/*¥%dl 245 fIrIN */
USBD_SET_PAYLOAD_ LEN(EP2, EP2_MAX_PKT_SIZE);/*fill XMXPLDZ {7 #s*/

EP34% AL & N WrOUT, AR E|— 8 Host & K 1Y B st 2 3E N — X R Z(EP3_Handler

/* T IN GERRRE, AR RN RE GBI TN */
void EP2_Handler(void)
{
HID_SetInReport();
}
static uint8 t g u8PageBuff[256],g u32BytesInPageBuf;
/* T ouT AbERRRHL, AR RN N TN — s+ /
void EP3_Handler(void)
{
uint8_t *ptr;
/*EUHEP2 OUT Buferdgfl*/
ptr = (uint8_t *)(USBD_BUF_BASE + USBD_GET_EP_BUF_ADDR(EP3));
[ * K Hdl B 2 g2 A7 L * /
USBD_MemCopy (&g_u8PageBuff[g_u32BytesInPageBuf], ptr, USBD_GET_PAYLOAD_LEN(EP3));
g u32BytesInPageBuf += USBD_GET_PAYLOAD_LEN(EP3);
/*MROUT i p, AERHRICE —
USBD_SET_PAYLOAD_LEN(EP3, EP3_MAX_PKT_SIZE);

}

TR B G, i A BTIN/OUTH K i dl im AR s 28 1

5.2.3.3 HID#R &SR FF 0 #r

T EHIDIR S FR R, XA EMouse IR AT, IR [H1 45 Host3 54N 75
> BN 3 AR N T T

> AT UL R R

> B BIUANFE EARE XY BALER
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Report Size #/n4%E LA bit A—41, Report Count #/~A JL4H. FHZHES ) Report Size *
Report Count #H it /& 5Bytes

}s

@x05, 0x01,
0x09, 0x02,
OxAl, 0x01,
Px09, 0x01,
OxAl, 0x00,

const _ _align(4) uint8 t g HID au8MouseReportDescriptor[] = {

/* Usage Page(Generic Desktop Controls) */
/* Usage(Mouse) */

/* Collection(Application) */

/* Usage(Pointer) */

/* Collection(Physical) */

@x05, 0x09,
ox19, 0xo1,
Ox29, 0x03,
ox15, 0x00,
@x25, 0x01,
Ox75, 0x01,
@x95, 0x03,
ox81, 0x02,
Ox75, 0x05,
@x95, 0x01,
ox81, 0xo1,

/* Usage Page(Button) */
/* Usage Minimum(@x1l) */
/* Usage Maximum(@x3) */
/* Logical Minimum(@xe) */
/* Logical Maximum(@x1l) */
/* Report Size(@x1) */

/* Report Count(@x3) */

/* Input(3 button bit) */
/* Report Size(©x5) */

/* Report Count(exl) */

/* Input(5 bit padding) */

0x05, 0x01,

[* Usage Page(Generic Desktop Controls) */

0x09, 0x38,
ox15, 0x81,
0x25, Ox7F,
0x75, 0x08,
0x95, 0x01,
Ox81, Ox06,

/* Usage(Wheel) */

/* Logical Minimum(ex81)(-127) */
/* Logical Maximum(@x7F)(127) */
/* Report Size(@x8) */

/* Report Count(exl) */

/* Input(l byte wheel) */

0x75, 0xecC,
0x95, 0x02,
0x09, 0x30,
0x09, 0x31,
ox16, 0x01,
0x26, OxFF,
0x81, 0Ox06,

/* Report Size(@xC) */
/* Report Count(@x2) */
/* Usage(X) */
/* Usage(Y) */
OxF8, /* Logical Minimum(©xF801) */
0x07, /* Logical Maximum(@x7FF) */
/* Input */

oxCo,
oxCo,

/* End Collection */
/* End Collection */

NHEZHID i R AT, X ANEHID transferiBg & (3 & FiR 4T, 3R [F145 Host i) 7 19 802 i K
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N5 = WA B8 k% SetFeature i 2, X HL AT LA

0x05,
0x09,
OxA1,
ox15,
ox25,
ox19,

0x01, // USAGE_PAGE (Generic Desktop)
0x00, // USAGE (9)

ox01, // COLLECTION (Application)
0x00, // LOGICAL_MINIMUM (O@)

OXFF, // LOGICAL_MAXIMUM (255)

0x01, // USAGE_MINIMUM (1)

0x29,
ox95,
ox75,
ox81,

0x08, // USAGE_MAXIMUM (8)
MAX_PACKET_SIZE_HID_INT,

0x08, // REPORT_SIZE (8)
ox02, // INPUT (Data,Var,Abs)

ox19,
ox29,
0x91,
ox19,

0x01, // USAGE_MINIMUM (1)
0x08, // USAGE_MAXIMUM (8)
0x02, // OUTPUT (Data,Var,Abs)
0x01, // USAGE MINIMUM (1)

0x29,
©OxB1,

0x08, // USAGE_MAXIMUM (8)
ox03, // Feature (Const,Var,Abs)

oxCo

// END_COLLECTION

T B =S AE 43 5 5 W R T HidD_GetlnputReport, HidD_SetOutputReport, HidD_SetFeature, ‘EAl]
eWindows CH+H IR %, FHKKIESET REPORT/GET REPORT#r 4, @idfEhifLtlic/ kK EdE. R
WEHARFFHEAAOEQRI N, REHIdD_SetOutputReportit 2> Hi 4 » 2 538 i+ i IN/OUT 3 41
W/ KEHE, 1fHReadFile/WriteFilesfifT 1 o

5.2.3.4 HID& & B L
HID W & A P R AL i i 1) =X
> S R

— Get_Report
— Set_Report

> o i S

A DI I £ ) s MO A B, R LA

— IN
- OuT

HAthdr 4, #Hlhn: Vendorfiy 2 .
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I T /2 Get_Reportfi 4 f1Set_Report i 4
1) Get_Report x4

» 1010-0001 class fi7 %,
> 0x01 Get_Report #i7 2>

2) Set_Report fiz 4
» 00100001 class 74>
> 0x09 Set_Report iy %

5.2.3.5 HID Transferif & M 2z¢

D A

ANO0012

OxA1 0x01 0x00 0x01 0x00 0x00 0x40 0x00
e ¢

’, 7N input

0x21 0x09 0x00 0x02 0x00 0x00 0x40 0x00
wEhiN ‘07, s output

Fz 1 2 ) b B bR B 2 2272 USBD ProcessSetupPacket() USBD_CtrlIin();fIUSBD_CtrlOut();

ML FE F B ENLRIEW S, MHLIE
USBD_CtrlInf1USBD_CtlOutit/ % ¥k .

s A/ A i R AT R T IN/JOUT(EP2_Hander/EP3_Hander) 72

REMT B

I R #LUSBD_ProcessSetupPacket 73 1 fiy 4, 2R f5 i@ it

AR, ME— SRR R AR A i S AT

void USBD_ProcessSetupPacket(void)

{
/* MSETUP Buffer HUfSSETUPHL */
USBD_MemCopy (g_usbd_SetupPacket,

/* BB 2/

{
case REQ_STANDARD:

{
USBD_StandardRequest();

break;

}
case REQ_CLASS:

{

{

}

break;

}
case REQ_VENDOR:

{

{

if(g_usbd_pfnClassRequest !=

(uint8_t *)USBD_BUF_BASE, 8);

switch(g_usbd_SetupPacket[0] & ©x60)

// FREUSBAR S

// USB Class#i%

NULL)

g_usbd_pfnClassRequest();

// Vendorfn%

if(g_usbd_pfnVendorRequest != NULL)
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g_usbd_pfnVendorRequest();

}
break;

}

default: // reserved

{
/* Setup error, stall the device */
USBD_SET_EP_STALL(EPQ);
USBD_SET_EP_STALL(EP1);
break;

}

}
}

PRUEUSBr & AL B pR B iR 2%, H SR R YE A A Y USB A & #EAT AR A AR EE . T T Y
AR FFATEEE, IR 7] A2IBSP B iiushd. e A 5e . 45 K LA R dn &, e
A AT AR R

void USBD_StandardRequest(void)
{

/* BREREE */

g usbd_CtrlInPointer = 0;

g usbd _CtrlInSize = ©;

if(g_usbd_SetupPacket[0] & 0x80) /* 1z R BAEM B )7 19 /2Device - > Host */
{
// Device to host
switch(g_usbd_SetupPacket[1])
{
case GET_CONFIGURATION:
{
/7 RBEEFTACEBE, KR IR 5 A S IN Bufferd
M8 (USBD_BUF_BASE + USBD_GET_EP_BUF_ADDR(EP@)) = g_usbd_UsbConfig;
/* REHEL */
USBD_SET_DATA1(EP1); /*{fi/IDATA1S fifi*/
USBD_SET_PAYLOAD LEN(EP1, ©0);/*% ¥ he*/
/* BARHEL */
USBD_SET_DATAL1(EPQ); /*{{iJTIDATA1 fifi*/
USBD_SET_PAYLOAD_LEN(EP@, 1); /*¥¥iKJZ 1%/
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break;
}
case GET_DESCRIPTOR:/*El{G 5 AAiliik 5* /
{
USBD_GetDescriptor();
break;
}
}
}
else/* % XA B TT I /&Host - > Device */
{
// Host to device
switch(g_usbd_SetupPacket[1])
{
case SET_ADDRESS: /*iZfin & A B B+ /
{
g _usbd_UsbAddr = g usbd_SetupPacket[2];
DBG_PRINTF("Set addr to %d\n", g usbd_UsbAddr);
/* ARG */
USBD_SET_DATA1(EPQ); /*{li[HIDATA1% fifi*/
USBD_SET_PAYLOAD_LEN(EP@, 0); /*%ifliK % lve*/
break;
}
case SET_CONFIGURATION: /*iZn4 A EdEkB*/
{
g usbd UsbConfig = g _usbd_SetupPacket[2];
if(g_usbd_pfnSetConfigCallback)
g usbd_pfnSetConfigCallback();
/* IREHrB */
USBD_SET_DATAL1(EPQ); /*{{iJTIDATA14 fifi*/
USBD_SET_PAYLOAD_LEN(EP@, @); /*%idiii/E eox/
break;
}
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Y FISET_CONFIGURATION #r4 2m EHL #2556 T

T #E E A4 USBD_GetDescriptor()A1USBD_CtrlInf1IUSBD_CtlOut sk %, #Mr2sid F2 & & Fh ik
P2 o0, 1A Rt 2 i USBD_Ctrlinf: 45 Host.

HIRTF 7 AR AARTT, ERBTMEF R #ARRT; RIMEGHID ClasstiA HID ik & ik
¥

void USBD_GetDescriptor(void)

{
uint32_t u32Len;
[ * BRA25 1 T H40E B B R A B+ /
u32len = 0;
u32Len = g _usbd_SetupPacket[7];
u32Len <<= 8;
u32Len += g_usbd_SetupPacket[6];

switch(g_usbd_SetupPacket[3])
{
/] BARBRIR T
case DESC_DEVICE:
{
[ VR B IR AT 7 BBORN A B R (] PR 7 B TR — N B /MEL * /
u32Len = Minimum(u32Len, LEN_DEVICE);
DBG_PRINTF("Get device desc, %d\n", u32Len);
JHIR B AR R, W R K E K FMAX_PACKET_SIZE, %i%is: 3l ks /
USBD_PrepareCtrlIn((uint8_t *)g usbd_sInfo->gu8DevDesc, u32lLen);
USBD_PrepareCtrlOut (@, @);/*IE& RN E*/
break;
}
[/ BARHECE AR T
case DESC_CONFIG:

{
uint32_t u32Totallen;

u32TotalLen = g usbd_sInfo->gu8ConfigDesc[3];
u32TotalLen = g usbd sInfo->gu8ConfigDesc[2] + (u32TotallLen << 8);
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/%0 B R AR 7 HBORN A B R (] P 7 B TR — N B /IMEL* /
u32Len = Minimum(u32Len, u32Totallen);
DBG_PRINTF("Minimum len %d\n", u32Len);
/IR I E RRE, AR EE K B K FMAX_PACKET_SIZE, %pk%2s Hah o wikii*/
USBD_PrepareCtrlIn((uint8_t *)g usbd_sInfo->gu8ConfigDesc, u32Len);
USBD_PrepareCtrlout (0, 0);/*iHifRAHB*/
break;
}
// BUSHIDHE R FF
case DESC_HID:
{
u32Len = Minimum(u32Len, LEN_HID);
DBG_PRINTF("Get HID desc, %d\n", u32Len);

USBD_PrepareCtrlIn((uint8_ t *)&g usbd sInfo->gu8ConfigDesc[LEN_CONFIG +
LEN_INTERFACE], u32Len);

USBD_PrepareCtrlout(@, 0);/*/E& KM E*/
break;
}
// BUSHIDHR 5 iR FF
case DESC_HID RPT:
{
uint32_t u32Totallen;
uint32_t u32RptDesclLen;

/* BUSRE HR AT AR */
u32RptDescLen = g usbd_sInfo->gu8ConfigDesc[u32TotallLen - LEN_ENDPOINT - 1];

u32RptDescLen = g usbd_sInfo->gu8ConfigDesc[u32TotallLen - LEN_ENDPOINT - 2] +
(u32TotallLen << 8);

/AR B R T 7 BBORN A B R (] P T R TR — N B /MEL *
u3d2Len = Minimum(u32Len, u32RptDesclLen);

USBD_PrepareCtrlIn((uint8 t *)g usbd sInfo->gu8HidReportDesc, u32Len);
USBD_PrepareCtrlOut(@, 0);/*/E#IRAHB*/
break;

}

/] BAFFLT B R A

case DESC_STRING:

{
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// Get String Descriptor
if(g_usbd_SetupPacket[2] < 4)
{
/AT E R IR T T SO AR B [R] R 9 B TR — S B /IMEL >/

u32Len = Minimum(u32Len, g usbd sInfo-
>gu8StringDesc[g_usbd_SetupPacket[2]][@]);

R A E R AR T, G BB E K B K T-MAX_PACKET _SIZE, ZpR¥i4: H s tufLhi*/

USBD_PrepareCtrlIn((uint8 t *)g usbd sInfo-
>gu8StringDesc[g usbd_SetupPacket[2]], u32Len);

USBD_PrepareCtrlout(0, 0);/*Ut# iR Box/

break;
}
else
{
// Not support. Reply STALL.
USBD_SET_EP_STALL(EP®);
USBD_SET_EP_STALL(EP1);
break;
}
}
default:

// Not support. Reply STALL.
USBD_SET_EP_STALL(EP®);
USBD_SET_EP_STALL(EP1);

DBG_PRINTF("Unsupported get desc type. stall ctrl pipe\n");

break;

}

R B B AT HE & LT, BRIOWIRZSB Bl € A REIRINACK, S5 8048 58 B AR Bir
Bt ATRERANLz. Oy 1 ORRSEE WAL T 4 B B B IR, 3 IR B Bt 4

AR AIN ACKH WAL FE o8 2, W SR Z R 20 ENLRI B R T H s R b, FR
R XA B 50 L T A%

void USBD_CtrlIn(void)
{

if(g_usbd_CtrlInSize)/*un %L ilH B4l 2 K IL LS FHL*/
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// LT R
if(g_usbd_CtrlInSize > g _usbd_CtrlMaxPktSize)
{
/1 FIFHIEAE > MXPLD, RHIMXPLDANT 4 2% %G 5 IN Buffer

USBD_MemCopy ( (uint8_t *)USBD_BUF_BASE + USBD_GET_EP_BUF_ADDR(EP@), (uint8_t
*)g usbd_CtrlInPointer, g _usbd_CtrlMaxPktSize);

/¥ ZMXPLD 2 1725 * /

USBD_SET_PAYLOAD_LEN(EP@, g_usbd_CtrlMaxPktSize);
g usbd_CtrlInPointer += g usbd CtrlMaxPktSize;

g usbd CtrlInSize -= g usbd_CtrlMaxPktSize;

else

//F T RIEAE <= MXPLD, CRER) T B EdE 2 i &2 Ml 245 i )i IN. Buffer

USBD_MemCopy ((uint8_t *)USBD_BUF_BASE + USBD_GET_EP_BUF_ADDR(EP@), (uint8_t
*)g _usbd_CtrlInPointer, g usbd_CtrlInSize);

USBD_SET_PAYLOAD_LEN(EPO, g_usbd_CtrlInSize); /*fill ZMXPLDZif7%5%/
g usbd_CtrlInPointer = 0;
g usbd CtrlInSize = 0;

else

// Set addressfiIRASMB4E R

if((g_usbd_SetupPacket[0] == 0) && (g_usbd_SetupPacket[1] == 5))

{
if((USBD_GET_ADDR() != g _usbd_UsbAddr) && (USBD_GET_ADDR() == 0))
{
USBD_SET_ADDR(g_usbd_UsbAddr) ; /*¥ & 4 bk 5 31 %5 77 g5 rhx /
}
}

/] BEBIRERIE T, #ERIREHB
USBD_PrepareCtrlOut(9, 0);

DBG_PRINTF("Ctrl In done. Prepare OUT ©\n")
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}

TR B, e 2 pR AL

void USBD CtrlOut(void)
{
uint32_t u32Size;
[ * A B B S A W e+ /
if(g_usbd_CtrlOutSize < g usbd _CtrlOutSizelLimit)
{
u32Size = USBD_GET_PAYLOAD_LEN(EP1);
/R USCR B B B A7 */

USBD_MemCopy((uint8 t *)g usbd CtrlOutPointer, (uint8 t *)USBD_BUF BASE +
USBD_GET_EP_BUF_ADDR(EP1), u32Size);

g usbd_CtrlOutPointer += u32Size;
g usbd_CtrlOutSize += u32Size;

if(g_usbd_CtrlOutSize < g usbd_CtrlOutSizelLimit)
USBD_SET_PAYLOAD LEN(EP1, g usbd CtrlMaxPktSize);/*fili’k —xizli*/

5.2.4 ¥ USB2.0 IP 4% &
FATLANUCA42/NUCAT2H {FJUSB IP 16, i BHUSB 2.0 IP s &

>
>
>

\ 24

5 USB 2.0 High-Speed specification 3t %¥.
FRft 1 />l ) B (NUCA72/NUC442 /& 88, NUC505 /& 9).
SCHE 4 R 2 Y
— Control
— Bulk
— Interrupt
— Isochronous
FEME 12 4~ endpoints , AT LARC B RBR T 2 il s 2 #E Bulk/Interrupt/Isochronous 1% i 2S 7Y
Pl A G USBIP B 12 My, IP AWK, AT EACE
55 4092bytes I SRAM {24 USB buffer. X4 buffer g2 H{E IN buffer A1 OUT buffer ],
SR AN TN (U % $idE . SETUP buffer 5 H 2% 1# buffer
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> USB buffer ANBEilIS AHB 50 APB S 2k BV 0, R AEIE S 2 725804 DMA Vi)
> RALZFEMAEETNRE, AT DL AL TR ERIR A 1 32T e

22|

A Ra e PR T, B R RGBOE M, A R A i R A A X — A A A

USBD Base Address: |
USBD BA = 0x4001 2000

USBD_GINTSTS USBD_BA+0x000 Interrupt Status Low Register 0xD000_D000
USBD_GINTEN USBD_BA+0x008 Interrupt Enable Low Register 0x0000_D001
USBD_BUSINTSTS USBD_BA+0x010 LUSB Bus Interrupt Status Register 0xD000_D000
USBD_BUSINTEN USBD_BA+0xD14 LSE Bus Interrupt Enable Register 0xD000_D040
USBD_OPER USBD_BA+0x018 USE Operational Register 0x0000_po02
USBD_FRAMECNT USBD_BA+OxD1C USB Frame Count Regjster 0xD000_D000
USBD_FADDR USBED_BA+Dx020 USE Function Address Register 0x0000_0000
USBD_TEST USBD_BA+0x024 LUSB Test Mode Register 0xD000_D000
USBD_CEPDAT USBD_BA+0x028 Control-Endpoint Data Buffer 0xD000_D000
USBD_CEPCTL USBED_BA+DxD2C Control-Endpeint Control and Status 0x0000_0000
USBD_CEPINTEN USBD_BA+0x030 Control-Endpeint Interrupt Enable 0x0000_D000

USBD_CEPINTSTS

USBD_BA+0x034

Control-Endpoint Interrupt Status

0x0000_1800

USBD_CEPTXCNT USBD_BA+0x038 Control-Endpoint In-transfer Data Count | 0x0000_0000
USBD_CEPRXCNT USBD_BA+0x03C EETH'?"EMW“ Outtransfer  Datal o 1000 _oooo
USBD_CEPDATCNT USBD_BA+0x040 Control-Endpoint data count 0x0000_0000
USBD_SETUP1_0 USBED_BA+0x044 Setup1 & Setup bytes 0x0000_0000
USBD_SETUP3_2 USBD_BA+0x048 Setup3 & Sstup? Bytes 0x0000_0000
USBD_SETUPS 4 USBD_BA+0xD4C SetupS & Setupd Bytes 0x0000_0000
USBD_SETUP7 6 USBD_BA+0x050 Setup7 & Setupé Bytes 0x0000_0000
USBD_CEPBUFSTART  |USBD_BA+0x054 gg;};’ér Endpaint RAM Start Address| o, n000_pooo
USBD_CEPBUFEND USBD_BA+0x058 gg;};’ér Endpoint RAM End Address|y,nnoq gooo
USBD_DMACTL USBD_BA+Ix05C DMA Control Status Register 0x0000_0000
USBD_DMACNT USBD_BA+0x0E0 DMA Count Register 0x0000_0000
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USBD_EPBDAT USBD_BA+0x08C RMW  |Endpeint B Data Register 0x0000_0000
USBD_EPBINTSTS USBD_BA+0x090 RMW  |Endpoint B Interrupt Status Register | 0x0000_0003
USBD_EPBINTEN USBD_BA+0x094 RMW  |Endpoint B Interrupt Enable Register | 0x0000_0000
USBD_EPBDATCNT USBD_BA+0x098 R Egg;;”r‘ B Data Avallable Countlnnnng poog
USBD_EPBRSPCTL USBD_BA+0x09C RMW |Endpoint B Response Control Register |0x0000_0000
USBD_EPBMPS USBD_BA+0x0AD R |Endpoint B Madmum Packet Sizel, 000 pong
- - Register -
USBD_EPBTXCNT USBD_BA+0xDA4 RMW  |Endpeint B Transfer Count Register | 0x0000_0000
USBD_EPBCFG USBD_BA+0x0AS RMW  |Endpoint B Configuration Register 0x0000_0022
USBD_EPBBUFSTART  |USBD_BA+Ox0AC RMW  |Endpoint B RAM Start Address Register |0x0000_0000
USBD_EPBBUFEND USBD_BA+0x0B0 RMW  |Endpeint B RAM End Address Register |0x0000_0000

5.2.4.1 FIUSBL1.1 IPHIANIAE] &

>
>
>

A\

USB1.1 ) USB Buffer MCU RJ LLEL#1/i[1], USB2.0 H A8 il it %5 77 25 5% DMA 1 v

il v i USB2.0 IP &8 Nk, A i USB IP 1o s, USBL.1 {752 5 A
FHIERIRESI B, USB2.0 5 NAKCLR 317 1, USBL.1 F&FEH /%€ DATAL, FHfik

Zero K E I HL

USB2.0 IP [¥) DATAO/DATAL #A TR BB AFY), USBL.L IPIRZSH B: DATAL 75 B 1)
Buffer %7€ 27 /7% USB2.0 IP 75 E ¥ e Mg i iitl, USBL.1 IP N e i in bt 5t 47
XSGR, USB2.0 e At, AILAZ 4y LAY MPS Buffer 25 34 b A, X FE N EZ 00 i
Buffer G 2% 10], Hd st ik, 32 OUT e tbica A

JEH SN USB2.0 IP & ey, B EFANd, FRSIM USB2.0 IP i HE

5.2.4.2 BufferfliMemoryx [u) & ik
Buffergii /2USB IPN I ZE(E, Memoryiif & &4t ISRAM.
ZUSBBuffer NEEHCPUE BV 10, W B 2 /7 28 58 DMARI 77 X i 1A

1)

I A2 7 =
> et S Buffer 38 i $04E %5 7725 CEPDAT i),
& INEHER, KEHEKIK S 2] CEPDAT 782 5, BHIENHE 3| CEPTXCNT &7
5
& OUT #i#iERS, M CEPDAT B #idE, HHE %N CEPRXCNT
> HUE i AU Buffer 38 1S 04 27 77 28 EPXDAT
& INEIER, BEIEKIKE 3] EPXDAT Zifits o, BEHE NS 3] EPXTXCNT 17
5
& OUT HERS, M EPXDAT iz #dE, #4140 EPXDATCNT
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2) @it DMA )75 R

> ¥ Memory Hili-3E A\ DMAADDR 2775 5%, il 4 %} 5%
>

>

B K 7 P DMACNT 41778

ANO0012

5 DMACTL & 7%, B EEe/E i bk Al RIW B 21 Z &5 A3 B, SR )51 DMAEN,
2 Ji DMA <t 47f8 2 #:1F . % DMACNT A~ IN/JOUT thz &, £k DMADONE

rp T
vE: DMACNT <= 4096

5.2.4.3 &
1) W ERE IR IWRIRAS A A7 48 GINTEN/GINTSTS

k]| l ki) | 29 I 28 ‘ k) | 26 ‘ 25 ‘ 24
Reserved
23 ‘ 22 | 21 | 20 ‘ 19 | 18 ‘ 17 ‘ 16
Reserved
15 ‘ 14 13 12 1 10 9 &
Reserved EPLIEN EPKIEN EPJIEN EPIIEN EPHIEN EPGIENNN
7 L 5 4 3 2 1 0
EPFIEN EPEIEN EPDIEN EPCIEN EPBIEN EPAIEN CEPIEN USBIEN
Ky ‘ 30 l 29 ‘ 28 | 27 26 25 24
Reserved
23 ‘ 22 | 21 ‘ 20 | 19 18 17 16
Reserved
15 ‘ 14 13 12 11 10 9 8
Reserved EPLIF EPKIF EP.JIF EPIIF EPHIF EPGIF
T & 5 4 3 2 1 o
EPFIF EPEIF EPDIF EPCIF EPBIF EPAIF CEPIF USBIF

XA RIME — B 7R, il AEUSB A R 2 i g ot A K HL B i s B R I, AR S r I

AR

2) USB Bus H s g A1 H WriR A& 25 77 2% BUSINTEN/BUSINTSTS
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M | 30 | 29 I 28 ‘ 27 ‘ 26 I 25 ‘ 24
Reserved
23 | 22 | 21 | 20 ‘ 19 ‘ 18 | 17 ‘ 16
Reserved
15 | 14 | 13 | 12 ‘ 11 ‘ 10 | 9 B
Reserved VBUSDETIEN
T [ 5 4 3 2 1 0
Reserved | PHYCLKVLDIEN | DMADOMNEIEN | HISPDIEM | SUSPENDIEN | RESUMEIEN | RSTIEN SOFIEN
M [ 30 l 29 | 28 I 27 I 26 l 25 ‘ 24
Reserved
23 ‘ 22 | 21 | 20 | 19 | 18 | 17 ‘ 16
Reszerved
15 ‘ 14 | 13 | 12 | 11 | 10 | 9 B
Reserved VBUSDETIF
T 6 5 4 3 2 1 0
Reserved |PHYCLKVLDIF| DMADOMEIF HISPDIF SUSPENDIF | RESUMEIF RSTIF SOFIF
> SOF: #EILRIMGE LG 5 K A Hh iy
> RST: #BIRBIELRENAETRKEF W
> RESUME: #:U35M4k Resume 155 kA= b Ik
> SUSPEND: 3|4k Suspend {55 & A by
> HISPD: High Speed Settle f1 1§, &% USB
> DMADONE: DMA 52 i
> PHYCLKVLD: phy ' 480M/48M & Fa 5 Hh Ik
> VBUSDET: #ufitk dr i
5.2.4.4 USBD_OPER% {7 #%
M | 30 ‘ 29 I 28 [ 27 [ 26 [ 25 ‘ 24
Reszerved
23 | 22 ‘ 21 | 20 ‘ 19 ‘ 18 ‘ 17 ‘ 16
Reserved
15 | 14 ‘ 13 | 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8
Reserved
T | 6 ‘ 5 | 4 ‘ 3 2 1 0
Reserved CURSPD HISPDEN RESUMEEN

> CFEMREERT (PHYCTL[24]) , FH3K &% Resume 45 Host
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> HISPDEN A3k & USB IP L{E7E High-speed it 2 full-speed
» CURSPD: % =4 Hif 8 B 2 s 72 Enk

5.2.4.5 USBD FADDRZ 17 2%

H 30 29 28 27 26 25 24
Reserved

23 22 21 20 19 18 17 16
Reserved

15 14 | 13 | 12 | 11 | 10 | 9 | B
Reserved

Li 6 | 5 | 4 | 3 | 2 | 1 | 0

Reserved FADDR

XA ZFATAAIUSB 1.1 IPR 27 A7 88 —FE, FRidskUSB % & itk

5.2.4.6 il . ZF A7 2
1) ¥z 74 USBD_CEPDAT

3 ‘ 30 ‘ 29 | 28 l 7 ‘ 26 I 25 [ 24
DAT

23 ‘ 22 ‘ 21 | 20 | 19 ‘ 18 | 17 ‘ 16
DAT

15 ‘ 14 ‘ 13 | 12 | 11 ‘ 10 | 9 ‘ 8
DAT

T ‘ 6 ‘ 5 | 4 | 3 ‘ 2 | 1 ‘ o
DAT

25 i) it b BRI e P AT
2) =% fE4s USBD _CEPCTL

K | ‘ 30 [ 29 ‘ 28 ‘ 27 | 26 ‘ 25 I 24
Reserved

23 ‘ 22 ‘ 21 ‘ 20 ‘ 19 | 18 ‘ 17 | 16
Reserved

15 ‘ 14 ‘ 13 ‘ 12 ‘ 11 | 10 ‘ 9 | 8
Reserved

7 ‘ [ ‘ T ‘ 4 3 2 1 0

Reserved FLUSH ZEROLEN STALLEN MNAKCLR

> STALLEN Fl NAKCLR —#2a{E, 00: #EHMEHIIREM BATRE, HEAIPIREM B 10:
il STALL, %Ay HzhiE 0
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» ZEROLEN: [A] 0 K& #ihm4s ML
> FLUSH: &R Buffer o 154 5] BF: CEPDATCNT 7 /7-#8i& O

3) W AEALIR S %4728 CEPINTEN/CEPINTSTS

30 ‘

29

28 I 27

|

Reserved

20 | 19

18

Reserved

13

12 1"

10

Reserved

BUFEMPTYIEN | BUFFULLIEN

STSDOMNEIE
N

ERRIEN

STALLIEN

6

5

4 3

2

1

0

RXPKIEN

TXPKIEN

PINGIEN INTKIEN

OUTTKIEN

SETUPPKIEN

SETUPTKIEN

29

‘ 28 | 27 |

25 ‘

24

Reserved

21

‘ 20 | 19 |

17 ‘

16

Reserved

12 11

10

8

Reserved

BUFEMPTYI
F

BUFFULLIF

STSDONEIF

STALLIF

]

5

4 3

2

0

NAKIF

RXPKIF

TXPKIF

PINGIF INTKIF

OUTTKIF

SETUPPKIF

SETUPTKIF

XA A ERE TR T, — DRI IR

V VV V V V V VYV YV VYV YV

May 15, 2015

SETUPTK: Y% SETUP 4 /& 4= ik
SETUPPK: W3 SETUP £ & 4= vl
OUTTK: g OUT 4k A ik
INTK: W3] IN 4k A v i

PING: WF| PING 4 i & A v iy
TXPK: IN #dE 2 J5 B ACK KA T, FomkKikem
RXPK: g OUT %l 1, & A= v iy
NAK: [A] MAK % 1R A ik
STALL: [8] STALL 45 3 MLk 4 iy
ERR:
STSDONE: IRZBT B 58 Bk A b
BUFFULL: CEP Buffer jifi & 4 11k
BUFEMPTY: CEP Buffer % & 4= b ¥
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4)

5)

IN L5 5UE N B & 7 %% USBD_CEPTXCNT

M l 30 | 29 ‘ 28 l 7 ‘ 26 25 24
Reserved
23 | 22 | 21 ‘ 20 | 19 ‘ 18 17 16
Reserved
15 | 14 | 13 ‘ 12 | 11 ‘ 10 9 8
Reserved
T | ] | 5 ‘ 4 | 3 ‘ 2 1 ]
TXCNT
X IN AR, R ERGE 17 S B A A A7 4
OUT kit AU 75 174
M ‘ 30 | 29 | 28 l i ‘ 26 25 24
Reserved
23 ‘ 22 | 21 | 20 | 19 ‘ 18 17 16
Reserved
15 ‘ 14 | 13 | 12 | 1 ‘ 10 9 8
Reserved
T ‘ G | 5 | 4 | 3 ‘ 2 1 o
RXCNT
OUT A& i 21 f) 55
6) Kot LhEr A7 A
Ky | I 30 ‘ 29 | 28 ‘ 27 I 26 25 24
Reserved
23 | 22 ‘ Fal | 20 ‘ 19 | 18 17 16
Reserved
15 | 14 ‘ 13 | 12 ‘ 1" | 10 ] i3
DATCNT
T | 6 ‘ 5 | 4 ‘ 3 | 2 1 0
DATCNT

AL AR, SRR A Buffer 545 4

7) SETUPL O/SETUP3_2/SETUP5_4/SETUP7_6 277742
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H } 0 il B } n &5 3 U Ll } N b ‘ 3 ‘ 1 % [ % u
Reserved Reserved
n ‘ n u n ‘ 19 1l 17 1 pid ‘ b A ‘ 0 ‘ 19 1l ‘ 7 16
Reserved Reserved
15 ‘ 14 1l 1 ‘ ) i L] § 15 ‘ 1% i ‘ 12 ‘ hi 1 ‘ 9 §
SETUP SETUP3
1 ‘ § 5 4 ‘ 3 H 1 0 i ‘ § § ‘ 4 ‘ 1 H ‘ 1 ]
SETURD SETUPZ
kil ‘ 0 ] 2 ‘ a 2 Fi3 u kil ‘ 0 yil ‘ 2 ‘ i ¥il ’ i3 i3
Reserved Reserved
FA] ‘ a2 il 20 ‘ 19 18 17 16 FA] ‘ 2 pil ‘ 20 ‘ 18 18 ‘ i 16
Reserved Reserved
15 ‘ 14 13 12 ‘ 11 10 5l ] 15 ‘ 14 13 ‘ 12 ‘ 11 1 ‘ 9 8
SETUPS SETUPT
1 ‘ ] ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 0 1 ‘ b ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 0
SETUP4 SETUPE
X 4 /NEFAEAR T A2 SETUP dnd, 3k 8 My
8) Buffer 2 afHuhk A4k o ik 75 47 2%
M ‘ 30 | 29 | 28 [ 27 | 26 I 25 24
Reserved
23 ‘ 23 | 21 | 20 ‘ 19 | 18 | 17 16
Reserved
15 ‘ 14 | 13 | 12 11 | 10 | 9 8
Reserved SADDR
T ‘ 6 | 5 | 4 3 | 2 | 1 o
SADDR
M I 30 I 29 ‘ 28 27 I 26 I 25 24
Reserved
23 | 22 | 1 ‘ 20 | 19 | 18 | 17 16
Reserved
15 | 14 | 13 ‘ 12 1" | 10 | 9 i
Reserved EADDR
7 | 6 | 5 ‘ 4 3 | 2 | 1 L]
EADDR

P o e AR I AN 45 R I 27 A7 4
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5.2.4.7 DMAZ fivs
1) DMACTL %7 8%

k] | 30 ‘ 29 [ 28 ‘ 27 [ 26 ‘ 25 | 24
Reserved

23 | 22 ‘ 21 ‘ 20 ‘ 19 ‘ 18 ‘ 17 | 16
Reserved

15 | 14 ‘ 13 ‘ 12 ‘ b ‘ 10 ‘ 9 | 8
Reserved

T & 5 4 3 ‘ 2 ‘ 1 | ]

DMARST SGEN DMAEN DMARD EPNUM

EPNUM: #54F [)i s ik

DMARD: 2 Memory i &5 Memory

DMAEN: filx DMA JF45 DMA #:4E

SGEN: /#ifi¢ DMA Scatter Gather Ijfi&

DMARST: 5{7 DMA, DMA — B figesiAgets 1k, nrbldidix bit ik 1k

vV V V V V

2) DMACNT 21728

3 ‘ 30 \ 23 I 28 [ 7 I 26 ‘ 25 ‘ 24
Reserved

23 ‘ 22 ‘ P | 20 19 | 18 ‘ 117 ‘ 16

Reserved DMACNT

15 ‘ 14 ‘ 13 | 12 11 | 10 ‘ 9 ‘ 8
DMACNT

7 ‘ & ‘ 5 | 4 3 | 2 ‘ 1 ‘ ]
DMACNT

DMA ZEi/ 5 1) 715 4

3) DMAADDR %178
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Kyl [ 30 ‘ 29 [ 28 | 27 [ 26 | 25 ‘ 24

DMAADDR
23 | 22 ‘ 21 ‘ 20 | 19 ‘ 18 | 17 ‘ 16

DMAADDR
15 | 14 ‘ 13 ‘ 12 | 11 ‘ 10 | 9 ‘ B

DMAADDR
7 | B ‘ 5 ‘ 4 | 3 ‘ 2 | 1 ‘ 0

DMAADDR

Memory Hili % /745, DMA ¥ Memory H#4f51% 1] USB ¥ Buffer 5K P4 i Buffer )4k
FE I A5 Memory H

5.2.4.8 Vi AT oS
T B AT A B O AR — 1
1) DAT &Ff7a

kil I 30 | 29 I 28 | 27 [ 26 | 25 I 24
EPDAT

23 | 22 | 21 | 20 | 19 ‘ 18 | 17 | 16
EPDAT

15 | 14 | 13 | 12 | 11 ‘ 10 | 9 | B
EPDAT

7 | 6 | 5 | 4 | 3 ‘ 2 | 1 | 0
EPDAT

Ui s R FF A7, A DMA Bl F XA T A7 2 i

2) Ik REAIRAS A A7 G

K| l 30 I 29 ‘ 28 I 27 ‘ 26 [ 25 | 24
Reserved

23 | 22 | 21 ‘ 20 | 19 ‘ 18 ‘ 17 | 16
Reserved

15 | 14 | 13 12 1 10 9 8

Reserved SHORTRXIF ERRIF NYETIF STALLIF NAKIF
7 [ 5 4 3 2 1 1]
PINGIF INTKIF OUTTKIF RXPKIF TXPKIF SHORTTXIF | BUFEMPTYIF | BUFFULLIF
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M [ 30 ‘ 29 [ 28 ‘ 27 | 26 [ 25 I 24
Reserved
23 | 22 ‘ 21 ‘ 20 ‘ 19 | 18 | 17 | 16
Reserved
15 | 14 ‘ 13 12 11 10 9 B
Reserved SHORTRXIEN ERRIEN NYETIEN STALLIEN MAKIEN
7 B 5 4 3 2 1 0
PINGIEN | INTKIEN | OUTTKIEN RXPKIEN TXPKIEN SHORTTXIEN | BUFEMPTYIEN BUFFHL"I LLIE

XA FFAE g — MERE R BT, — AR W HIRES

> BUFFULL: i &5 Buffer i & 4= H

BUFEMPTY : iy i Buffer 2= & 4 H b

SHORTTX: KikfH g5 d ki, SHORTTXEN(EPXRSPCTL[6])f#fEs i kik. T
Auto-Validate & =

TXPK: IN ##i 2 J5uk s ACK KA, o ki%k ek

RXPK: i3 OUT % 1k A v iy

OUTTK: U OUT 4tk A by

INTK: W3] IN 4k A v iy

PING: Y% PING 4t/ A v e

NAK: [8] MAK 25 301 &4 Ik

STALL: [8] STALL 45 FHL& 4 iy

NYET: Z il T /) Buffer MBI T B9 OUT ik 2 &4 NYET it

ERR:

SHORTRX: #5%| BULK-out 543 (<MPS [f161) &4k, DISBUF(EPXRSPCTL[7])f#
Gl CRk L

vV Vv

V VV V V VYV V VYV

3) DATCNT &F17#s

k| l 30 | 29 I 28 ‘ 27 ‘ 26 ‘ 25 I 24
Reserved | DMALOOP
23 [ 22 | 1| | 20 ‘ 19 ‘ 18 ‘ 17 | 16
DMALOOP

15 | 14 ‘ 13 | 12 ‘ 11 ‘ 10 | 9 ‘ 8
DATCNT

7 | 6 ‘ 5 | 4 ‘ 3 ‘ 2 | 1 ‘ 0
DATCNT
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ZEFAT A R, IN ARSI iR [a] Buffer Hr 4812 A A A7 54, OUT &4t iz [ Buffer

e A R T A

4) RSPCTL %17 8%

3 ‘ 30 | 29 28 ‘ 27 I 26 ‘ 25 24
Reserved

23 ‘ 22 | 21 20 ‘ 19 | 18 ‘ 17 16
Reserved

15 ‘ 14 | 13 12 ‘ 11 | 10 ‘ a9 8
Reserved

T 6 5 4 3 2 ‘ 1 0

DISBUF SHORTTXEN | ZEROLEM HALT TOGGLE MODE FLUSH

> FLUSH: &k Buffer 0 %dE, [FEK DATCNT i O
> MODE: HF¥#&E INEmsi=, WE] IN 2kt

B Auto: J#% Max Packet Size , HW HZhFEIT1%, 75 M)A NAK

B Manual_Validate: T35 TXCNT 4 Ki%
B Fly: buffer 16 2 /b8t & 2 D Hdk

5) MPS & 17%%

kil ‘ 30 | 29 I 28 | 27 ‘ 26 ‘ 25 24
Reserved

23 ‘ 22 | 21 | 20 | 19 ‘ 18 ‘ 17 16
Reserved

15 | 14 | 13 ‘ 12 ‘ 11 10 ‘ 9 ]

Reserved EPMPS
7 | B | 5 ‘ 4 ‘ 3 2 ‘ 1 1]
EPMPS

SE 1% R R KN

6) TXCNT 27 f7e%
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8)

M ‘ 30 I 29 | 28 I 27 ‘ 26 ‘ 25 l 24
Reserved
23 ‘ 22 | 21 | 20 | 19 ‘ 18 ‘ 17 | 16
Reserved
15 ‘ 14 | 13 | 12 | 11 10 ‘ 9 | B
TXCHT
T ‘ [ | 5 | 4 | 3 2 ‘ 1 | 0
TXCNT
Manual #£50F, ZRERFI8. JAHT IN L.
7) CFG & 1728
El I 30 ‘ 29 | 28 | 27 ‘ 26 | 25 ‘ 24
Reserved
23 | 22 ‘ 21 | 20 | 19 ‘ 18 | 17 ‘ 16
Reserved
15 | 14 ‘ 13 | 12 | 11 ‘ 10 9 ‘ 8
Reserved Reserved
T | [ ‘ 5 | 4 3 2 1 o
EPHUM EPDIR EPTYPE EPEN
> EPEN: {fifgu &S
> EPTYPE: &k AN BULK. HlkT. ZEmtfLimi
> EPDIR: 15 € i s A& % 77 7] INJOUT
> EPNUM: 55E 3 55
RAM i 4 Hu sk A4 ot bk %5 77 %% EPXBUFSTART A1 EPXBUFEND
31 l an I 29 [ 28 ‘ 27 I 26 ‘ 25 | 24
Reserved
23 | 22 | M ‘ 20 ‘ 19 | 18 ‘ 17 | 16
Reserved
15 | 14 | 13 ‘ 12 11 | 10 ‘ 9 | 8
Reserved SADDR
T | 6 | 5 ‘ 4 3 | 2 ‘ 1 | 1]
SADDR
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kil [ 30 [ 29 I 28 | 27 ‘ 26 ‘ 25 | 24
Reserved

23 ‘ 22 ‘ 21 | 20 | 19 ‘ 18 ‘ 17 | 16
Reserved

15 ‘ 14 ‘ 13 | 12 11 ‘ 10 ‘ 9 | B

Reserved EADDR
7 ‘ [ ‘ 5 | 4 3 ‘ 2 ‘ 1 | 0
EADDR

T T8 1230 . Bufferiic 45 b bk A 2 sR b ik

5.2.5 48T
T RUSBIMY AL ET B SR USB IPAVEZJG, N1 L3 2 2 BR i

ANO0012

ZACHE L HID transferff165]+ . 1&%i A FIDMA, 1 DATZfE4%% . DMAL#H— B T BULK

LbicA . BTLLZEUSB Mass Storageff) 5] 1 H i & FIDMAKI H .
5.2.5.1 KA TE R 2L
BRFIHE— T Wb BE R AL, T AR USBI AL IR FE

void USBD_IRQHandler(void)

{
__TI0 uint32_t IrgStL, IrgSt;

IrgStL = USBD->GINTSTS & USBD->GINTEN; /* get interrupt status */

if (!IrgStL) return;

/* USB Hilkr */
if (IrgStL & USBD_GINTSTS_USBIF_ Msk) {
IrqSt = USBD->BUSINTSTS & USBD->BUSINTEN;

if (IrqSt & USBD_BUSINTSTS_SOFIF_Msk)
USBD_CLR_BUS_INT_FLAG(USBD_BUSINTSTS SOFIF Msk);

/*IBIUSBE L B A5 T*/

if (IrqSt & USBD_BUSINTSTS_RSTIF Msk) {
USBD_SwReset();
/*5 \IDMA*/
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USBD_ResetDMA();

/* 5 EPARIEPBIfbuffer*/

USBD->EPARSPCTL = USBD_EPRSPCTL_FLUSH_ Msk;
USBD->EPBRSPCTL = USBD_EPRSPCTL_FLUSH_Msk;

if (USBD->OPER & @x04) /* mifiiks */
HID_InitForHighSpeed();
else /* EEER */
HID InitForFullSpeed();
/*ERESETUP AL Hh I+ /
USBD_ENABLE_CEP_INT(USBD_CEPINTEN_ SETUPPKIEN Msk);
USBD_SET_ADDR(9);

USBD_ENABLE_BUS_INT(USBD_BUSINTEN_ RSTIEN_Msk|USBD_BUSINTEN RESUMEIEN_Msk|USBD_BU
SINTEN_SUSPENDIEN_Msk);

USBD_CLR_BUS_INT_FLAG(USBD_BUSINTSTS_RSTIF_Msk);
USBD_CLR_CEP_INT_FLAG(@x1ffc);

if (IrqSt & USBD_BUSINTSTS_RESUMEIF_Msk) {
USBD_ENABLE_BUS_INT(USBD_BUSINTEN_RSTIEN_ Msk|USBD_BUSINTEN_SUSPENDIEN Msk);
USBD_CLR_BUS_INT_FLAG(USBD_BUSINTSTS_RESUMEIF Msk);

if (IrgSt & USBD_BUSINTSTS_SUSPENDIF_Msk) {
USBD_ENABLE_BUS_INT(USBD_BUSINTEN_RSTIEN Msk | USBD_BUSINTEN_RESUMEIEN_Msk);
USBD_CLR_BUS_INT_FLAG(USBD_BUSINTSTS_SUSPENDIF_Msk);

if (IrgSt & USBD_BUSINTSTS_HISPDIF_Msk) {
USBD_ENABLE_CEP_INT(USBD_CEPINTEN_SETUPPKIEN Msk);
USBD_CLR_BUS_INT_FLAG(USBD_BUSINTSTS_HISPDIF Msk);
}
/*DMAfEARSE R T, RUOMIRA (EREDMA, BT LA B JF A2 )+ /
if (IrgSt & USBD_BUSINTSTS DMADONEIF Msk) {
g usbd_DmaDone = 1;
printf("Read command - Complete\n");
USBD_CLR_BUS_INT_FLAG(USBD_BUSINTSTS_DMADONEIF Msk);
/*iEEMemory H HOEE, F T INME4*/
if (USBD->DMACTL & USBD_DMACTL_DMARD Msk) {
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if (g_usbd_ShortPacket == 1) {/*&)ii ~{I<MPS*/
USBD->EPARSPCTL = USB_EP_RSPCTL_SHORTTXEN; // fEREFLAL K%
g usbd_ShortPacket = 0;

if (IrgSt & USBD_BUSINTSTS_PHYCLKVLDIF_ Msk)
USBD_CLR_BUS_INT_FLAG(USBD_BUSINTSTS_ PHYCLKVLDIF_Msk);
/TR R+ /
if (IrgSt & USBD_BUSINTSTS_VBUSDETIF_Msk) {
if (USBD_IS ATTACHED()) {
/* USB Plug In */
USBD_ENABLE_USB();
} else {
/* USB Un-plug */
USBD_DISABLE_USB();

}
USBD_CLR_BUS_INT_FLAG(USBD_BUSINTSTS_VBUSDETIF_Msk);
}
}
/x4 i iy 1 B/

if (IrgStL & USBD_GINTSTS CEPIF Msk) {

IrqSt = USBD->CEPINTSTS & USBD->CEPINTEN;

/* U EISETUP 4> it 7 * /

if (IrgSt & USBD_CEPINTSTS_SETUPTKIF Msk) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_SETUPTKIF_Msk);
return;

}

/U EISETUP AL 7 * /

if (IrgSt & USBD_CEPINTSTS_SETUPPKIF Msk) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_SETUPPKIF_ Msk);
USBD_ProcessSetupPacket();
return;

}

/*UEOUT AR i/

if (IrgSt & USBD_CEPINTSTS_OUTTKIF Msk) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS OUTTKIF Msk);
USBD_ENABLE_CEP_INT(USBD_CEPINTEN_STSDONEIEN_ Msk);
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return;
}
/HRCRIIN A Rerp i/
if (IrgSt & USBD_CEPINTSTS_INTKIF_Msk) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_INTKIF_Msk);
if (!(IrgSt & USBD_CEPINTSTS_STSDONEIF_Msk)) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_TXPKIF_Msk);
USBD_ENABLE_CEP_INT(USBD_CEPINTEN_TXPKIEN Msk) ;/*{ it & 3% 58 i r* /
USBD_CtrlIn();
} else {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_TXPKIF_Msk);
/* R A SE FHARZS B B 58 e H W /
USBD_ENABLE_CEP_INT(USBD_CEPINTEN_TXPKIEN Msk|USBD_CEPINTEN_STSDONEIEN Msk);
}

return;

if (IrgSt & USBD_CEPINTSTS_PINGIF Msk) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_PINGIF_Msk);
return;
¥
/* K 5E R T * /
if (IrgSt & USBD_CEPINTSTS_TXPKIF_Msk) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_STSDONEIF_Msk);
USBD_SET_CEP_STATE(USB_CEPCTL_NAKCLR) ; /*filt & IR A B * /
if (g_usbd_CtrlInSize) {/*WIRitAH A E Kkik*/
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_INTKIF Msk);
USBD_ENABLE_CEP_INT(USBD_CEPINTEN_INTKIEN Msk);/*{fi fEINA i+ /
} else {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_STSDONEIF_Msk);

USBD_ENABLE_CEP_INT(USBD_CEPINTEN_SETUPPKIEN Msk|USBD_CEPINTEN_STSDONEIEN_Ms

k);
}
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_TXPKIF Msk);
return;
}
/PR B A i+ /

if (IrqSt & USBD_CEPINTSTS_RXPKIF_Msk) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_RXPKIF_Msk);
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USBD_SET_CEP_STATE(USB_CEPCTL_NAKCLR);
USBD_ENABLE_CEP_INT(USBD_CEPINTEN_SETUPPKIEN_Msk|USBD_CEPINTEN_STSDONEIEN Msk);

return;

if (IrqSt & USBD_CEPINTSTS_NAKIF Msk) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_NAKIF_Msk);

return;

if (IrgSt & USBD_CEPINTSTS_STALLIF_Msk) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_STALLIF_Msk);

return;

if (IrgSt & USBD_CEPINTSTS_ERRIF_Msk) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_ ERRIF_Msk);
return;

}

/RS BTE B T+ /

if (IrqSt & USBD_CEPINTSTS_STSDONEIF_Msk) {
USBD_UpdateDeviceState();
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_STSDONEIF Msk);
USBD_ENABLE_CEP_INT(USBD_CEPINTEN_SETUPPKIEN_ Msk);

return;

if (IrgSt & USBD_CEPINTSTS_BUFFULLIF_Msk) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_BUFFULLIF_Msk);

return;

if (IrqSt & USBD_CEPINTSTS_BUFEMPTYIF_ Msk) {
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_BUFEMPTYIF_Msk);

return;

/* HBTINfE S */
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if (IrqStL & USBD_GINTSTS_EPAIF Msk) {
IrgSt = USBD->EPAINTSTS & USBD->EPAINTEN;
if (USBD->EPAINTSTS & 0x02)
EPA _Handler();
USBD_CLR_EP_INT_FLAG(EPA, IrgSt);
}
/* WoUT */
if (IrqStL & USBD_GINTSTS EPBIF Msk) {
IrqSt = USBD->EPBINTSTS & USBD->EPBINTEN;
if (USBD->EPBINTSTS & 0x01)
EPB_Handler();
USBD_CLR_EP_INT_FLAG(EPB, IrqsSt);

if (IrgStL & USBD_GINTSTS_EPCIF Msk) {
IrgSt = USBD->EPCINTSTS & USBD->EPCINTEN;
USBD_CLR_EP_INT_FLAG(EPC, IrqSt);

if (IrgStL & USBD_GINTSTS_EPDIF_Msk) {
IrgSt = USBD->EPDINTSTS & USBD->EPDINTEN;
USBD_CLR_EP_INT_FLAG(EPD, IrqSt);

if (IrqStL & USBD_GINTSTS_EPEIF_Msk) {
IrgSt = USBD->EPEINTSTS & USBD->EPEINTEN;
USBD_CLR_EP_INT_FLAG(EPE, IrqSt);

if (IrgStL & USBD_GINTSTS_EPFIF_Msk) {
IrgSt = USBD->EPFINTSTS & USBD->EPFINTEN;
USBD_CLR_EP_INT_FLAG(EPF, IrqSt);

if (IrgStL & USBD_GINTSTS_EPGIF Msk) {
IrgSt = USBD->EPGINTSTS & USBD->EPGINTEN;
USBD_CLR_EP_INT_FLAG(EPG, IrqSt);
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if (IrqStL & USBD_GINTSTS_EPHIF_Msk) {
IrgSt = USBD->EPHINTSTS & USBD->EPHINTEN;
USBD_CLR_EP_INT_FLAG(EPH, IrqSt);

if (IrqStL & USBD_GINTSTS_EPIIF Msk) {
IrgSt = USBD->EPIINTSTS & USBD->EPIINTEN;
USBD_CLR_EP_INT_FLAG(EPI, IrqSt);

if (IrgStL & USBD_GINTSTS_EPJIF Msk) {
IrgSt = USBD->EPJINTSTS & USBD->EPJINTEN;
USBD_CLR_EP_INT_FLAG(EPJ, IrqgSt);

if (IrqStL & USBD_GINTSTS_EPKIF_Msk) {
IrgSt = USBD->EPKINTSTS & USBD->EPKINTEN;
USBD_CLR_EP_INT_FLAG(EPK, IrqSt);

if (IrgStL & USBD_GINTSTS_EPLIF Msk) {
IrgSt = USBD->EPLINTSTS & USBD->EPLINTEN;
USBD_CLR_EP_INT_FLAG(EPL, IrqSt);

XA AL R B A, AEBRRI T T AR 2, KA BIERA RO

1) ERiMERE SETUP A
2) KA SETUP BRI, Wi INALGRI{ERE IN A Rrh W, 18 F %k
USBD_ProcessSetupPacket()
3) KA IN ARk, A USBD_Ctrlin(): %4, il fE A& i%k—f45 o b il TXPK
4) KA TXPK Hlriy, fil R RSB EL, Rl 2 S A ik Z k1L, R A M HERALEE IN 2
i, EEPR3), mRA, HIRERE SETUP A H it
R ER2) B RA IR B, BB, WAl ACIRASEY B, S RRARASEY B 58 it
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1) CEEGEIE IN Buffer 41, {68 IN oAb iy
2) K4 EPA 9, A EPA_Handler

1) BRIAGERE BRI B A W RXPK
2) &4 EPB HiKr, i EPB_Handler

EPAYZFC B N IHTIN, EPBHEACE N WrOUT, FrLAEPA Handler H T &b FH B % 2% 31 3 ML A 4k
#, EPB_Handler | T4 U M MR R I BHE . 2R 1% 2 F LA HE 7T U R i AR RS 5
FIEPA IN Buffer i, 4n 5 ZR0E 8 KT & R K/, F6F 5E £ EPA_Handler B i & %,
Rk 2 HMAX_PACKET _SIZE#IIN Buffer B1f .

/XIEFINIIN Buffer*/
for (i=0; i<len; i++)
USBD->EPADAT_BYTE = g u8PageBuff[i];/*¥%#i 5 #IEPA Bufferti*/
USBD->EPATXCNT = len;/*KikKJiEx/
USBD_ENABLE_EP_INT(EPA, USBD_EPINTEN_INTKIEN Msk);/*{# GEINA s riihr*/

EPBH# L & 9 WrOUT, it — L Host & Sk ) Edh mh 23 i3k N — X Bk EPB_Handler

/* T IN GERRRE, R RN RE BRI TN */
void EPA_Handler(void)

{
HID_SetInReport();

}
static uint8 t g u8PageBuff[256],g u32BytesInPageBuf;
/* T ouT AbERRRHL, AR RN N NI — >/
void EPB_Handler(void)
{

uint32_t len, i;

/SR AR A+ /

len = USBD->EPBDATCNT & Oxffff;

/*FEE L R /

for (i=0; i<len; i++)

g u80utBuff[i] = USBD->EPBDAT BYTE;

/ * AL FRUSR () H 4 /

HID_GetOutReport(g_u80utBuff, len);
}

TR RIS Z 5, @ T WTIN/OUTI R B im e atiE 2 1 .
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5.2.5.2 HID Transfer ¥ £ M 2%¢

HIDH & R T ATHID B s Bl A st A UF 17, KSR LS5 HIDIR & 1R A 70t AMHID B 2% cdfa
ILETIRE

Fz 1 2 ) Ab B bR B 32 22 2 USBD ProcessSetupPacket() USBD_CtrlIin();#1IUSBD_CtrlOut();

MR R EAL RS, MHLE T K HUSBD_ProcessSetupPacket 7 1 fiy 2, 4R 5 i@ it
USBD_CtrlInf1USBD_CtlOut!it/ & %i# -

B U R I AT BT IN/OUT(EPA_Hander/EPB_Hander) J&—RE/,  ME— AN 5] 6 2% 42 il 3 s A
RSB

void USBD_ProcessSetupPacket(void)

{
/*HUAFSETUPEL */
gUsbCmd.bmRequestType = (uint8 t)(USBD->SETUP1_©@ & Oxff);
gUsbCmd.bRequest = (int8 t)(USBD->SETUP1 @ >> 8) & Oxff;
gUsbCmd.wValue = (uintl6_t)USBD->SETUP3 2;
gUsbCmd.wIndex = (uintl16_t)USBD->SETUP5 4;
gUsbCmd.wLength = (uintl6_t)USBD->SETUP7_6;
/* KEmASRE */

switch(g_usbd_SetupPacket[@] & ©x60)

{
case REQ STANDARD: // hr#fEUSBfiT 4
{
USBD_StandardRequest();
break;
}
case REQ CLASS: // USB Classfi%
{
if(g_usbd_pfnClassRequest != NULL)
{
g _usbd_pfnClassRequest();
}
break;
}
case REQ VENDOR: // Vendorfi%
{

if(g_usbd_pfnVendorRequest != NULL)
{
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g_usbd_pfnVendorRequest();

}
break;

}

default: // reserved

{
/* Setup error, stall the device */
USBD_SET_CEP_STATE(USBD_CEPCTL_STALLEN_Msk);
break;

}

}
}

PRUEUSBr & AL B pR B iR 2, S g AR AE A [ 1 USB i 2 #EAT AR A AR EE . N T 1Y
REGIFA TSR, EOGE A AT LL2IBSP B fjusbd.cH A 78R 5 REK LA AR a4, e
i AT AR E —FE

void USBD_StandardRequest(void)
{
/* BERERZE */
g_usbd_CtrlInPointer = 0;
g usbd _CtrlInSize = O;

if(gUsbCmd.bmRequestType & 0x80) /* AT AR B 7 F] /&Device - > Host */
{

// Device to host

switch(gUsbCmd.bRequest)

{
case GET_CONFIGURATION:
{
// RIS TG B BOE
USBD_PrepareCtrlIn((uint8 t *)&g usbd UsbConfig, 1);
[HEREINAD R, A I, eIk —F. RAINSH AW S UuSBD_CtrlIn, KR
[ HHE 5 N S IN Bufferdt, SRS fERETXPKHMT, KA TXPKH WA fid A IR A B
B, FHERRIRES 5E R W+ /
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_INTKIF_Msk);
USBD_ENABLE_CEP_INT(USBD_CEPINTEN_INTKIEN Msk);
break;
}
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case GET_DESCRIPTOR:/*HUf5 % FAiliik75*/
{
if (!USBD_GetDescriptor()) {/*i[mloiiH4 Bk Bex/
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_INTKIF_Msk);
USBD_ENABLE_CEP_INT(USBD_CEPINTEN_INTKIEN_ Msk); /*{#AETINA i riiir*/
}
break;
}
}
}
else/* Zm A HIEM BT M ZHost - > Device */
{
// Host to device
switch(g_usbd_SetupPacket[1])
{
case SET_ADDRESS: /*iZfin & A B Bex/
{
g _usbd _UsbAddr = (uint8_t)gUsbCmd.wValue;
/* REBTE */
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_STSDONEIF_Msk);
USBD_SET_CEP_STATE(USB_CEPCTL_NAKCLRY) ; / /filt s IR A B,
USBD_ENABLE_CEP_INT(USBD_CEPINTEN_STSDONEIEN_Msk); //fli itk 25 5¢ i iy
break;
}
case SET_CONFIGURATION: /*iZn %A Lk E*/
{
g_usbd_UsbConfig = (uint8_t)gUsbCmd.wValue;
g usbd_Configured = 1;
/* RSB */
USBD_CLR_CEP_INT_FLAG(USBD_CEPINTSTS_STSDONEIF_Msk);
USBD_SET_CEP_STATE(USB_CEPCTL_NAKCLR); //filt A IRASB B
USBD_ENABLE_CEP_INT(USBD_CEPINTEN_STSDONEIEN Msk); //ffAEIRAS 58 B
break;
}
)i
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F

7

Y FSET_CONFIGURATION #4324 #2505 -

T #E E A4 USBD_GetDescriptor()A1USBD_CtrlInfIUSBD_CtlOutpfi %, #Mr2sid F2 2 & Fhfii iR
FEORHBRE . T IR A 5t ELE i USBD_Ctrlinf 25 Host .

IRFF oy A AAMIRAT, BCE IR 7R B IR AT 53 /MEATHID ClasshifT (THID i ik

int USBD_GetDescriptor(void)

{
uint32_t u32Len;

u32Len = gUsbCmd.wLength;
g usbd_CtrlZero = 0;

switch ((gUsbCmd.wValue & @xffee) >> 8) {

/] BAS SRR T

case DESC_DEVICE: {
u32Len = Minimum(u32Len, LEN_DEVICE);
USBD_PrepareCtrlIn((uint8 t *)g usbd sInfo->gu8DevDesc, u32Len);
break;

}

// WA B R T

case DESC_CONFIG: {
uint32_t u32Totallen;

if (USBD->OPER & 0x04) { /* high speed */
u32TotalLen = g usbd_sInfo->gu8ConfigDesc[3];
u32TotalLen = g usbd sInfo->gu8ConfigDesc[2] + (u32TotallLen << 8);

u32Len = Minimum(u32Len, u32Totallen);
if ((u32Len % g usbd CtrlMaxPktSize) == 0)
g usbd CtrlZero = 1;

USBD_PrepareCtrlIn((uint8 t *)g usbd sInfo->gu8ConfigDesc, u32Len);
} else { /* full speed */
u32TotalLen = g_usbd_sInfo->gu80therConfigDesc[3];
u32TotalLen = g usbd _sInfo->gu80therConfigDesc[2] + (u32TotallLen << 8);
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u3d2lLen = Minimum(u32Len, u32TotallLen);
if ((u32Len % g_usbd_CtrlMaxPktSize) == 0)
g usbd_CtrlZero = 1;

USBD_PrepareCtrlIn((uint8_t *)g usbd_sInfo->gu80therConfigDesc, u32Len);
}
break;

}

/* WA Qualifier #IRFY, [FIINSCHRAHE 5w, 2[R N5 At ik £
Other_Speed_configurationffiidfF. FH RIS LarsA M HIEEGE . QiAW ESern, &
se o BEAl A AR

*/
case DESC_QUALIFIER: {
u32Len = Minimum(u32Len, LEN_QUALIFIER);
USBD_PrepareCtrlIn((uint8 t *)g usbd sInfo->gu8QualDesc, u32Len);
break;

}

/* Hf30ther Speed Descriptor, [FIBSCRFAH S SEEIR &, WIlER LA IR FFAIQualifier
FEIRTF . FRIRE UATRA AR S . SR M e, SR B ] DLk AR

*/

case DESC_OTHERSPEED: {

uint32_t u32Totallen;

u32TotallLen
u32TotallLen

g usbd_sInfo->gu80therConfigDesc[3];
g _usbd_sInfo->gu80therConfigDesc[2] + (u32TotallLen << 8);

u3d2Len = Minimum(u32Len, u32Totallen);
if ((u32Len % g_usbd_CtrlMaxPktSize) == @)
g usbd_CtrlZero = 1;

USBD_PrepareCtrlIn((uint8_t *)g usbd_sInfo->gu80therConfigDesc, u32Len);
break;

}

// BUASHID HHiR%F

case DESC_HID: {
u3d2Len = Minimum(u32Len, LEN_HID);

USBD_MemCopy(g_usbd_buf, (uint8 t *)&g usbd sInfo-
>gu8ConfigDesc[LEN_CONFIG+LEN_ INTERFACE], u32Len);

USBD_PrepareCtrlIn(g_usbd_buf, u32Len);
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break;
}
// BUAFHID Report HiikfF
case DESC_HID RPT: {
if ((u32Len % g_usbd_CtrlMaxPktSize) == @)
g usbd_CtrlZero = 1,

switch (gUsbCmd.wIndex & Oxff) {

case 0: {
u3d2Len = Minimum(u32Len, g _usbd_sInfo->gu32HidReportSize[0]);
USBD_PrepareCtrlIn((uint8_t *)g usbd_sInfo->gu8HidReportDesc[@], u32Len);

break;

}

case 1: {
u32Len = Minimum(u32Len, g _usbd_sInfo->gu32HidReportSize[1]);
USBD_PrepareCtrlIn((uint8_ t *)g usbd_sInfo->gu8HidReportDesc[1], u32Len);
break;

}

case 2: {
u32Len = Minimum(u32Len, g_usbd_sInfo->gu32HidReportSize[2]);
USBD_PrepareCtrlIn((uint8_t *)g usbd_sInfo->gu8HidReportDesc[2], u32Len);
break;

}

}

break;

}
/] BASTFARF B IR AT
case DESC_STRING: {
// Get Language
if ((gUsbCmd.wValue & Oxff) == 0) {
u3d2Len = Minimum(u32Len, 4);
USBD_PrepareCtrlIn((uint8 t *)g usbd_sInfo->gu8StrLangDesc, u32Len);
} else {
// Get String Descriptor
switch (gUsbCmd.wValue & Oxff) {
case 1: {
u32Len = Minimum(u32Len, g usbd sInfo->gu8StrVendorDesc[0]);
if ((u32Len % g_usbd_CtrlMaxPktSize) == 0)
g _usbd_CtrlZero = 1;

May 15, 2015 Page 212 of 245 Rev 1.04



NUVOTON AN0012

USBD_PrepareCtrlIn((uint8 t *)g usbd sInfo->gu8StrVendorDesc, u32Len);
break;
}
case 2: {
u32Len = Minimum(u32Len, g usbd_sInfo->gu8StrProductDesc[0]);
if ((u32Len % g_usbd_CtrlMaxPktSize) == @)
g usbd_CtrlZero = 1;

USBD_PrepareCtrlIn((uint8 t *)g_usbd_sInfo->gu8StrProductDesc, u32Len);
break;
}
default:
// Not support. Reply STALL.
USBD_SET_CEP_STATE (USBD_CEPCTL_STALLEN_Msk);

return 1;

}

break;

}

default:
// Not support. Reply STALL.
USBD_SET_CEP_STATE(USBD_CEPCTL_STALLEN_Msk);
return 1;

}

return 0;

}

HER RSB Be— AR i e 2 LUty ROAPIRZS B BL— 3 A BERINACK, S50 A 58 A AR A

BB ATRERAN S O T ORESES I AE HE 38 Bl B B IR, miatIRES B ButE 6 4. X MRS 24

TXPKI it A IR By, A0 SR T R A ot B 5 1 e A T L,

i

WRMCULLEAT AT BESH W

MR HEAIN ACKH WAL o 4, W R E R 25 TN EEE K TEdfe s RE N, #T

R ILE T A B K50 L T A

void USBD_CtrlIn(void)
{

int volatile i;

uint32_t volatile count;
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/7 KPR f st
if(g_usbd_CtrlInSize >= g usbd_CtrlMaxPktSize) {
// FI T >= MXPLD
for (i=0; i<(g_usbd_CtrlMaxPktSize >> 2); i++, g_usbd _CtrlInPointer+=4)
USBD->CEPDAT = *(uint32_t *)g usbd_CtrlInPointer;
USBD_START_CEP_IN(g usbd_CtrlMaxPktSize);/*ITXCNTZ (7 45*/
g usbd CtrlInSize -= g usbd_CtrlMaxPktSize;
} else {
// FTFHIEHE < MXPLD
for (i=0; i<(g_usbd_CtrlInSize >> 2); i++, g usbd_CtrlInPointer+=4)
USBD->CEPDAT = *(uint32_t *)g usbd_CtrlInPointer;

count = g usbd_CtrlInSize % 4;
for (i=0@; i<count; i++)

USBD->CEPDAT_BYTE = *(uint8_t *)(g_usbd_CtrlInPointer + i);
USBD_START_CEP_IN(g_ usbd_CtrlInSize); /*MATXCNTZi {7 #i*/

g _usbd_CtrlInPointer = 0;
g _usbd_CtrlInSize = 0,

}

TR EHE B L, B T 21X A e 2

void USBD_CtrlOut(uint8_ t *pu8Buf, uint32_t u32Size)
{

int volatile i;

while(1) {

/**/

if (USBD->CEPINTSTS & USBD_CEPINTSTS_RXPKIF_Msk) {
/R */
for (i=0; i<u32Size; i++)

*(uint8_t *)(pu8Buf + i) = USBD->CEPDAT_BYTE;

USBD->CEPINTSTS = USBD_CEPINTSTS_RXPKIF_Msk;
break;
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B |
HID Transfer 184t % & A #] USBD_CtrlOut, ‘& +2& i 97 1 INJOUT 1% % £ 4 10 .t w72 78
EPA_HandlerfIEPB_Handler B i &b ¥ 1

52.6 Mg

1) USB X &AREH CAEEIES L. AR K b 3P

2) FEHMEREA 3AHBL ENOAEFRASH B

3) USBL.1 IP #Z=Hil & RS B #4) DATAL, 5 4h SETUP 1 fif DATAO, FrllsE—a IN
%Rt 2] DATAL, 2 J5 HW 2157 DATAO/DATAL 4 Y]

4) USB2.0 [ DATAO/DATAL AH A A

5.3 1SO7816

HE IR 200 F A8 1S078164% 111,  H Al 2 77 6/)>SmartCard 4% 1 . 51507816-3F1EMV2000 7
%K. HDATA. PWR. CLK. RST #L4R M, CLKEIFIFRA] AZREE o

H RIEZIFIFO, H Wi & R{E 7] LLgR AR

SCEEATLLMEUART LE . AT LA BUARTEAR ., (Z1E67. KA, AR SR FIFO.
5.3.1 1SO7816 WX &

ICKIERRAEM T, B LEREEIATR, ZEMT kM4 . A T:

> Activation 25 IC 1R [5] ATR

> it ATR 152G S5

> Wkad

» Deactivation

5.3.1.1 Activation
Activationfsf F4i F,

> EMV2000
B iR¥E EMV2000 [¥) spec, VCC #i high (IR ] ANGEREE 1us.
B CLK¥thZ )5, 2004 CLK B2 P 10 2] high
W 10 $i high 2 J5 545> 40000 /4~ CLK i #h, A &EK: RST $i high
B RST $i high Z 5% %5 42000 1~ CLK B #h, 2545k [E ATR
> 1S07816-3

T R E 2 1ST816-3H L E , H A& K ELRFAEMV2000( ) spec, HLATF & 1SO7816[1)
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vce :J

CLK "™ |

RST

r ITr

Iy |

—— f3 ——i

H
1/0 L % Undefined %

Ta To

r, <20 W< A0 <p, A0
BT R B SC S R4 Activation, IR
INT_INIT INT_TMRO
rs oo
SC_PWR _|
SC_CLK ]
SC_RST
s DATA | Undefined] | ATR |
- — 11 —h— T2 —m— T3 —b
INIT_SEL T1 T2
Time Comment 0o 85 488
T1 |SC_PWR to SC_CLK Start 01 133 537
T2 |SC_CLK Start to SC_RST Assert 10 165 569
T3 |SC_CLK Start to ART Appear 11 165 | 42060( Unit : SC Clock

Mote : These value are measured by chip 10 pin, the real value will depended on

system design

ANO0012

FEH LB RRE . T1. T2, T3. T1RIE A5 K165 SC clock, URIRI ARG PWRT E1R
AARE LH, TEAEActivationsi A KEH, RAgEeErt 7.
WRIRHEATE FIRFITE, WVCCHihighBICLK #iHi, CLK#iH FIRSTHihigh, CLKZiHI %110
Frhigh, X2 8] § R R AT DL Bk 7 S, VCC/ICLK/RST AT LAIE IS #4101 5 20 S2 3

5.3.1.2 Warm Reset

ARG — Ik 1T HResetlCold Reset, PAJE#EATHINWarm Reset. B FlActivation—#F¢, H

REEAVCCHICLKE S
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RST ': '

[f
I ° ]

=-— Id —1-. 5

. [

f=—— Answer

Te

Ts
ty <20 <t < < NN
N T2 A A Warm ResetffIit 7, T4/T5] LK E
INT_INIT INT TMRO
Y e
SC_RST |
Undefined ATR |
SC_DATA
-  Td 94— T5 —m— T6 —*
MNIT_SEL| T4 TS
Time Comment 00 81 483
T4 BC_RST to SC_DATA Reception Mode 01 129 | 531
T5 BC_DATA Reception Mode to SC_RST Assert 10 161 563
T6 BC_CLK Start to ATR Appear 11 161 | 42106 Unit:3C Clock

Mote: This value is measured by chip O pin, the real value will depended on
system design

5.3.1.3 Deactivation
T THI A2 T A Deactivation IS FE, T7/T8/TOR L%k &

INT_INIT

Ll
SC_PWR
SC_CLK
SC_RST

Undefined|
SC_DATA : Rr i :
- T7 i T8 ] T8

NIT_SEL| T7 T8 TS
oo a7 83 av
01 145 | 131 135
10 177 | 163 167
11 177 | 163 167
Unit: SC Clock

Time Comment
T7 |Deactivation Trigger to SC_RST Low
T8 [SMC_RST Low to Stop SC_CLK
T9 [Stop SC_CLK to Stop SC_PWR
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5.3.1.4 HEkg
ISO7816 RN FF A% K~

T T T T T T T T
Start{ D1 D2 D3 D4 D5 D6 D7 DB P Pause Start
| 1 | | 1 | | l

— Delay Between Consecutive Characters ————F

SCHHE#% A SEUART, 1-bit START + 8-bitfi#z + 1-bit L6 + 2-bit {52 1k47, 124 bit, #F
POt IR IEIYETU .

ATRIR [5] () 55 — A5 0Y TS, & k€ 1 LA J5 1@ il ik $% Direct Convention(0x3B) it #2 Inverse
Convention(0x3F)

> Direct Convention: 'H’%&7/~°1°, *L’#/~°0°, LSB st

> Inverse Convention: *H’#%&7~°0°, 'L’&/~°1, MSB L4t

T T
Direct Convention Start) D1 D2 (D3| D4 D5 DB | DF D8 P Start| Character TO
I I [ 1 1 | 1
PR t =12~0800ETU e +
T 1 1 1 1 1 | | |
Inverse Convention Start| D1 \ D2 D3I D4I DSI DSI D?I D8 P | Start Chlaracte?r TO
PR t =12-0800ETU e »
Direct Convention 0_1101_1100_1 (0x38)
Inverse Convention 0_1100_0000_1 (0x3F)

5.3.1.5 ATRI%Z

ActivationZ JGIC KR I ) Z /8, FH—NFH2TS, FHKFEKXKN: To . TAL. TBI1.
TC1. TD1. TA2. TB2. TC2. TD2 ...2RJG&Ji T4 . TAXITBX/ITCXITDXA—EF1E, H
ETOFTDXHIME . ATRZRFF 41Ut B a0 T & :
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Table 6§ — Answer-to-Reset

Format byte T (mandatory)

Encodes ¥, and K

Interface bytes (optional)

TA, Global, encodes Fi and Di
TB, Global, deprecated

TC, Global, encodes N

TD, Structural, encodes Yyand T
TA; Global, specific mode byte
TB, Global, deprecated

TC, Specific to T=0, see 10.2

TD2 Structural, encodes Ysand T

Fori=2,

TD,4 Structural, encodes ¥, and T
TA, — Specific to T after T from 0 to 14 in TD,
TB; — Globkal after T=15in TD,

TC;

TD; Structural, encodes Y., and T

Historical bytes (optional)
Ty
LE
See ISOMEC 7516-4
TI

Check byte TCK (conditional)

1) TOo=Rw~

Bit 8

msh

Bit7

Bit6

Bit 5

Bit4 | Bit3

Bit 2

Bit 1

Isb

K: 8 P15

Yq

Figure 13 — Coding of TO

ANO0012

Y1: Bith (€5 HESH TAL 711, Bite JE G2 iA TBL 711, Bit7 tRiE )52 Ha

TC1 %75, BitS k€52 A TD1L 77

2) TAL Y€ Fi M Di BME, RN e CLK 5] K B ii#e fmax, 41F#%K. Bit[8:5]4 & Fi Al
fmax, Bit[4:1]ik € Di HI{E
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TA, encodes the indicated value of the clock rate conversion integer (Fi), the indicated value of the baud rate
adjustment integer (D4) and the maximum value of the frequency supported by the card (f (max.)). The default
values are Fi=372, Di=1 and f (max.) = 5 MHz. For the use of Fi and Di, see 7.1, TC, and TA; below, 9.2 and
10.2. For the use of f(max), see 5.2.3.

— According to Table 7, bits 8 to 5 encode Fi and f{max.).
Table 7 — Fi and f(max.)

Bits 8to 5 0000 0001 0010 0011 0100 0101 0110 0111
Fi 3rz 37z 558 744 1116 1488 1860 RFU
Fimax.) MHz 4 5 6 8 12 16 20 —
Bits Bto 5 1000 1001 1010 1011 1100 1101 1110 1111
Fi RFU 512 768 1024 1536 2048 RFU RFU
f(max.) MHz — 5 7.5 10 15 20 — —

— According to Table 8, bits 4 to 1 encode Di.

Table 8 — Di
Bits 4 to 1 0000 0001 0010 0011 0100 0101 0110 0111
Di RFU 1 2 4 8 16 32 64
Bits 4to 1 1000 1001 1010 1011 1100 1101 1110 1111
Di 12 20 RFU RFU RFU RFU RFU RFU

3) TBIL&AH T, —M&Jy0x00
4) TCL g GT 1 N HIME, GT ZHHABMAN 74T leading edge f/NEIFG, TELHE a1 & 154 Y

GT= 12e‘ru+R><£
f
5) TDL#&=RNunF, i ATR A TD1, ERilGt2 T=0 1K

Bit8 | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1

msb Isb

Yis T

Figure 14 — Coding of TD;

T: POEERSCRII T RA, —MIC R4 T=0 A1 T=1 pFf
Y: BN TOH Y & XA, YUEETATRAE TA2, TB2, TC2. TD2

6) TA2XAFIRADILE], W Fifl Di FMEH TAL e E 2 A B A R Fi=1, Di=1

7) TB2E2&EAH T, —R&N 0x00

8) TC2 T T=0, ¥&E WIHIM{H. WT = (WIx960x D) etu. WT AP F4F leading edge
PN

9) TD2 #5y[F] TD1, 53 HE T=1, TD2=xlh

10) TA3 AT T=1, 4wiKZEFM block i K714, %G [10h, FEN]

11) TB3 AT T=1, Bit[8:5]H T & X BWI, H2GHI[0, 4]; Bit[4: 1]/ T X CWI, H G0, 5]
HEMFWRANA TIRD WA,
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THEAZE—4 T=0 only B ATR B F: 7d 94 00 00 43 03 01 82 21 55 00 81 4d 50 02

3b | 7d

94 |00 |00

43 |03 [01 [82 [21 [55 |00 [81 |[4d |50 |02

TS | TO

TA1 | TB1 | TC1

RS

TO=01111101, £/~ TALl. TB1. TCL7i{E, A& TD1, A 13 M

TA1 =10010100b, Fi=1001b, Di=0100b, # £15% Fi=512, Di=8, fmax=5M. Frlin]
PLit ETU = 512/8 = 64, 4 bit 64 /> clock

TC1 = 0x00, N=0 F/RAFELAMNG GT A, GT = 12etu, FdEnl LLEL: LM

GT = 12em+Rx£
f

TD1 AfFAE, PrRAR 5K~ R SCRF T=0

THEFIZE—A T=1only K& ATRKIBIT, TDLFFEE, HH T=1, FrblXskf R T=1

Character Value Remarks
TS '3B' or '3F' Indicates direct or inverse convention
TO 'Ex’ TB1 to TD1 present: x indicates the
number of historical bytes present
TB1 ‘00 VPP not required
TC1 '00" to 'FF' Indicates amount of extra guardtime
required. Value 'FF' has special meaning
(see section 8.3.3.3)
TD1 ‘81" TA2, TB2. and TC2 absent: TD2
present: T=1 to be used
TD2 31" TA3 and TB3 present: TC3 and TD3
absent: T=1 to be used
TA3 10" to 'FE' Returns IFSI. which indicates initial
value for information field size for the
ICC and IFSC of 16254 bytes
TB3 m.s. nibble '0'to'd" [BWI=0to4
L= nibble '0'to '5' |CWI=0to5
TCK See section 8.3.4 Check character

May 15, 2015
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ANO0012
5.3.1.6 ETU
ETUTHRE AN~
F 1
letu=—x—
D f
» F: clock rate conversion integer
» D: baud rate adjustment integer
« f: RCLKA| R
RN etu A 3724 clock cycles
FIFIDIFMEETALT E X, BRiABIt[8:5]=1, Bit[4:1]=1, BX/SETU =372,
5.3.1.7 Hih
WA R AR R, U 2 1EParity bitz J5H1.5 NETURlow, U7 siss ki, #2007 vl A
HAL,
Start Bytej ok Pause Start ByteH I
Characterﬁjarity Repetition
T 1 T T T T T Error — 1
Start Byte, M signal r Start Byte,

5.3.1.8 B[] X

BRik: GT =12etu. WT =9600etu. ETU =372

T T X L s ] EMV2000 1 58 X, HELFFAEMV200015E X, BiFAF41S07816-31HE X . KK E

ZECAE T I P A

> AT IR RN EIRE R A 22 TA] R R K T R

<> GT&fm/NElkE, WT 2 & KIalkE
OE LIPS, NP E USRI E AR T
FHIRHR S & X h

> BWI: block waiting time integer. [0, 4]
» CWI: character waing time integer. [0, 5]
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WI: waiting time integer. H1 TC2(8-bit)¥ i, #ni%H TC2, WI=10

BGT: Block guard time. #H 77 &L/ F4F leading edge 2 [H] ) &z /ME B . BGT = 22etu
CGT: character guard time. #H[F75 [N F45F leading edge < [8] (11 ¢ /)N R B

GT: Guard time. PiMF75F leading edge 2 [A] i & /MG . BRIA 12etu

YV V V V

GT = 1Zem+Rx£
S

R/if =etu, FTLAGT = 12etu + Netu

& N=[0,254] CGT=GT
& N=255
< T=0CGT = 12etu
< T=1CGT = 1letu

» BWT: block waiting time. #H 77 [ 82 5N 5 2 (8] 1) fe K TAIRG . BWT = 22etu
BWT =11etu+ 25" %960 x FTd

> CWT: character waiting time. #H[E 77 [7] 9> 4%F leading edge < [A] )5 K IEIRE . IXAN465 42
1ISO7816-3 HL[Hff), EMV2000 HHBH CWT, HH WWT
CIT =(11+2)etu

> WT: waiting time. P54 leading edge 2 [A] it i K TR F& . BRIA 9600etu
WT =WI =960 x ?

1
(H | L|H H|L|LLorHHH | L L |H (H) L | Character TO

— 12 etu < t < 9600 etu _—

Figure 11 — Initial character TS

A FLF b5 H S (A B /N 12etu, B A 9600etu

T B B A R ERARCGTAMICWT Z 18] K 28, AH RIS TR - 22 T ) die /N A B KT8] B
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Character of a block Next character of the same block

CGT<t= CWT ===}

Figure 21 — Character timings within the block

LN EIRE A B AEBGTAIBWT Z[AI Y50 &, AH ST R 5475 2 8] ) e /N A s K T g

Last character of a block First character of the next block
sent by the interface device sent by the card

BGT <t<BWT —==—1

> WWT, EMV2000 B A A WWT, ‘&g X IC REEFZFMET— N7/ (Tt
M % RIEIL & IC R RE) 2 A f KR RE. WWT = (960xDxWl)etu  (FLsLxk 2 1SO7816-3
B WT 158 ) o F B &Ba se B i K RIBE (WWT + Dx480)etu DA 2R [A1 £ i

S BRI R E X, R EECBAUC RIS, HgNE R GT. WTHAREHWI. BWT.
CWT. BGT. CCTiXxufi R TT=1. RGHICCTREE/DAKE, WTR2HKHERE.

5.3.1.9 4iUiATRIN

RST

I/0 %\\\\\\\\\\\\&

ATR

T1<=42000 clock , RSTHrhigh J5, ZTiH A NATRIIZIR A
ATRZERF:

> BT 12 etu
> 4 leading edge 2 [H] £ K 1] b 9600etu
> 19200etu it 8] N T ATR FR/F M iZ 2 5e HE
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5.3.1.10 7%
BORZRAICRRASKEANT:

CLA INS P1 P2 L. field Data field Le field

EH XU R

Table 8 — Command APDU contents

Code Name Length Description

cLA Class
INS | Instruction
P Paramoter 1
P2 |Parameter 2

Class ot instruction
Instruction code
Instruction parameter 1
Instruction parameter 2

—_— et —d

Le Length variable | Number of bytes present in
field 1or3 |the data tield of the command
Data Data variable String of bytes sent in the
field =Le data field of the command

Le Length variable |  Maximurm number of bytes
field =3 expected in the data field of

the response to the command

CLAZAS T, OxDOfEJE# 2R A a4, 8xhFloxhiy 245 #1744 1SOT816(H &2 Ay & [ 57 U2 FA
)

B
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Table 8 — Coding and meaning of CLA
Value Meaning
ox' Structure and coding of command and response
according to this part of ISO/IEC 7818
{for coding of 'X', see table 9)
10" 10 TF RFU
8X', "B Structure of command and response
according to this part of ISO/IEC 7816.
Except for X' (for coding, see table 9],
the coding and meaning of command
and response are proprietary
AN Urless otherwise specified
by the application context,
structure and coding of command and response
according to this part of ISQ/AEC 7818
(for coding of 'X', see table 9)
‘B0 1o 'CF' Structure of command and response
according to this part of ISO/EC 78186
‘DO to 'FE' Proprigtary structure and coding
of command and response
'FF' Reserved for PTS
INSZwAL 1R«
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Table 4.1 — Commands in the alphabetic order

Command name INS See
ACTMATE FILE a40 Part @
APPEMND RECORD B T.3T
CHAMNGE REFEREMNCE DATA 240 T.ET
CREATE FILE h =iy FPart @
DEACTIVNATE FILE 04" Fart2
DELETE FILE =4 Fart@
DISABLE VERIFICATION REQUIREMENT i T.55
ENABLE VERIFICATION REQUIREMENT 28" T.58

EMVELOPE | 'C2,"'C3" | 7.6.2
ERASE BIMARY | "0E', 'OF" 727

ERASE RECORD (3)| 'OC' 7.3.8

EXTERMAL [/ MUTUAL ) AUTHENTICATE ‘gz 754
GENERAL AUTHENTICATE | '86",'87" | 7.5.5
GEMERATE ASYMMETRIC KEY PAIR 46" Part 2
GET CHALLENGE ‘a4 753

GET DATA | "CA', "CB'| 7.42

GETRESPONSE | 'CO° 761

INTERMAL AUTHENTICATE ‘ag 752

MANAGE CHANNEL 70" 72

MANAGE SECURITY ENVIROMMENT el 7.5.11
PERFORM SCOL OPERATION "0 Part 7
PERFORM SECURITY OPERATION | 24" Part &
PERFORM TRANSACTION OPERATION "2 Part 7
PERFORM USER OPERATION 4 Part 7

PUT DaTA | DA, 'DB'| 7.4.3
READ BINARY | 'BO'. "B1" T.2.3
READ RECORD (3) | 'B2'.'B3' | T7.3.3

REZET RETRY COUNTER 2C 7.5.10
SEARCH BINARY | "AD', "A1' T.28
SEARCH RECORD A2 T.37
SELECT A 711

TERMINATE CARD USAGE 'FE' Part @
TERMINATE DF EL Fart 9
TERMIMATE EF Es Fart @

UPDATE BIMNARY | 'DE", D7 | 7.2.5
UPDATE RECORD | 'DC’, TD'| 7.35
VERIFY | 200, °21' | 7.56

WRITE BINARY | 'DO", "D1° | 7.2.4

WRITERECORD [ 'D2' 7.34
| CIR [E] IR AR 48 2
Data Data SW1 SW2

SWI1FISW2 IR F T

S R e & FA A A LLA D, EATKHMSC RPN AR K. AT I {ERFMEHSCH
B, BAMRME YSCHIE: ZERIATR, DS HOFRE A4, Rniktar & hasmsloms. R
e 2 IR — 8 TR Z 1.

A7 ETX S, BRSC IPHILLECE 5 BAE 1
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5.3.2 #/E SCIP ¥ A

A\

VV V V V V V V YV VYV

ISO 7816-3 &

EMV2000 F2

Fefgmt ph 2R (SC_CLK 5| B Rk ) AT 4 72
BRUCEE it R R 0 ] A

guard time A] 452

SCRE 1A 24-bit F1 24> 8-bit TH¥d%, AT ATR M wait time 1372
2 #F auto convention

BB IEThRE AT B

TX/Rx FIRERKH TR E

T84 SZ % activation/ warm reset/ deactivation f#5
WRFIRFR, B3 deactivation

TR UART #ER,

N8 PR R T Y R
Rx FIFO {8 n] it &
SCHERT S ARAITER S
SCRE LB 2 1 IR
5.3.2.1 e TAERA
SC IPF3NE I %, —/M224-bitl), A 2-8-bith]. XL 5E i 2 A 100 TAER .

One-shot =,

0: CNTENfERETFIRTHEL, BRIER, MHETHiERone-shotiiR

1: DATZ BRI IZBIE—4 START bit (ether Tx or Rx) FFi&+H%, #EA 4%

2: U B — /N START bitFFEE 15 BT BT 43R

3: R TFEEfFActivations warm reset. RST L->H FFi&it%, IBIATR B&
I (Timer 0 only) &R

JE AR

4: BARKOMEBL, CNTENMERTTIRTHEL, BRIEIR. EERBBI0Z FEFHITH
T, AR TR AR

5. BRERIMMLL, DATL ERMBIFE—A START bit (ether Tx or Rx) Fifiit
H, EENER. ERENEHHBLER, HBREBISTARTH SEH AT
4

6: BRARR2MEL, BIFE—ASTART bitFF s+ N SR . [HEEN FIHE
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BoBER, BRIKREISTARTH LSBT

7: DATZ LR BISTART FFi&iHHi(ether Tx or Rx), BXKMBISTARTSE
HmE,

15: HEAStartBE KM BISTARTHIETHE, B RN BISTARTSEFTINE.

8: F¥iH¥iss, i ftenable/disable, i i{EFEdisableff &FEI TMRDATXH
TR, AEABTimerfEs =

E X AR N TR T BWTHIGTIM it 534hSC IPAH JAZH Timer, A& b RSt
P
NHETELAS - R OBTRESC PR A7 A

5.3.2.2 BN/ KIEE M EAT25SC_DAT

A TR Ok
H 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 -] 4 3 2 1 0
DAT

Bz A A7 A NI FIFO TR 2RI R EE, 5 i%3 A7 4 Bl R A7 2 & A FIFO
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5.3.2.3 #HilFF4FSC_CTL

H 30 29 28 27 26 25 24
Reserved SYNC Reserved CDLV CDDBSEL

23 22 21 20 19 18 17 16
TXRTYEN TXRTY RXRTYEN RXRTY

15 14 13 12 11 10 9 8

NSB TMRSEL BGT
7 6 5 4 3 2 1 0
RXTRGLV CONSEL AUTOCEN TXOFF RXOFF SCEN

YV V V V

YV V V

YVV VYV VY VYV VYV

SCEN: 1{{ifi¢ SC engine

RXOFF: <Pk

TXOFF: MK I%

AUTOCEN: H3zhfaill pattern #2 inverse pattern it direct convention, F H 3

bit[5:4] CONSEL

CONSEL: 1L+ Convention

RXTRGLV: 1€ #U gz i b W i 4B

BGT: BGT M TBiibicArik, sk E ife ki S ik s . HEEIYE B2 P AN 77 n) 10 22
Bk o {HARDERS, R &R, & B Tk, N8 error AbEE.

TMRSEL: JEFAEREME LA Er 85, —MIH 11b, 3N E i 28 g

NSB: HT ¥ STOP bit £ /&

RXTRY: FWALIRER, W€ Vi E R, B oo Ja S B8 s i & 2o ok
RXTRYEN: {fgefziE i Thae

TXTRY: RiERAERBEREN, #&E R ERIKE

TXTRYEN: ffigekisHiXT)RE

CDDBSEL: Card Detect 5| JiiH £l Dh R 1% £

CDLV: RHHAH T, #ERIENK, CD 5] & & P 2 K H# -

SYNC: 124 SC_CTL & {7t f E A E 1% bit, #iN LIXEARECDEA N
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5.3.2.4 SC_ALTCTLZ17%%

3 30 29 28 7 26 25 24
Reserved
pi] P, 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
ACTSTS2 | ACTSTS1 | ACTSTSO | RXBGTEN | ADACEN | Reserved INITSEL
7 6 5 4 3 2 1 0
CNTEN2 CNTEN1 CNTENO | WARSTEN | ACTEN DACTEN RXRST TXRST
> TXRST: EBRKIEZ N
> RXRST: &R
> DACTEN: {&#efiiff Deactivation
> ACTEN: ffRERE{) Activation
» WARSTEN: {EREREFT warm reset
> CNTENO: Timer0 Ff 4%
> CNTENL: Timerl FF4fit%
> CNTEN2: Timer2 Ff4fit%
> INITSEL: %% Activation/warm-reset/deactivation I, #iltn: 40 R B TU/T2/T3 fI ]
INITIF
SC_PWR |
SC_CLK |
SC_RST
SC_DATA_;!— qu—e“;id— 7 —Hh— T3 — AR |
INT_SEL T | T2
Time] Comment (sC_ ALTCTie:8)
T SC_PWR to SC_CLK Start 00 85 | 489
T2 | SC_CLK Start to SC_RST Assert 01 133 | 537
T3 | SC_CLK Start to ATR Appear 10 165 | 569 Unit SC Clock
11 165 | 42060
Note : The values are measured by chip 'O pin and the real value will depend on system design
Figure 6.25-4 SC Activation Sequence
» ADACEN: ZRik#if Ha#t1T Deactivation i 72

> RXBGTEN: FHEAZEZIZENEF BGT (RAPEE k). Bt L&A HES BGT, (H2
INER, R e &, b2 B 7ok, e error 403, BT LL— A& H
> ACTSTSO: Timer0 Active #5E
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> ACTSTS1: Timerl Active #5 &
> ACTSTS2: Timer2 Active #5 &
5.3.2.5 SC_EGT#%fi#s
LA A OE MEGTRIME AN B A7 : AR 1) 245 2 T8) e /)~ 1) o
31 | 30 | 29 | 28 | 27 I % | ) | 2
Reserved
3 | 2 | 21 | 20 | 19 | 18 | 17 | 16
Reserved
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Reserved
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
EGT
I
Bits Description .
[31:8] Reserved Reserved.
Extended Guard Time
This field indicates the extended guard timer value.
[7:0] EGT wart| D1 D2 D3 D4 DS D6 D7 D& P i Surt
B EEEE) IL'L'LIP-—ZETU—-L— N o=
Note: The counter is ETU base and the real extended guard time is EGT.
5.3.2.6 #ZEWUER T A8 SC_RXTOUT
K| 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 " 10 9 8
Reserved RFTM
T 6 5 4 3 2 1 0
RFTM
AR T UARTIIRX timeoutZfiE, RX timeoutf) Hf7 SEETU
5.3.2.7 SC_ETUCTL% 1748
ZAAT A T BB ETUR{E, ETURDIVERIAME N371
Page 232 of 245 Rev 1.04

May 15, 2015



NUVOTON AN0012

3 30 29 28 27 26 25 24
Reserved

23 22 21 20 19 18 17 16
Reserved

15 14 13 12 1 10 9 g

CMPEN Reserved ETURDIV

7 6 5 4 3 2 1 0

ETURDIV

SZFRETUNETURDIV + 1, FrPLERIAETU=372 SC clock
CMPEN: f#EEXMETIRE, BEAFEE BN, n-11SC clockfE¥, n=ETURDIV
5.3.2.8 FH i RELRA T EAFSC_INTENFISC_INTSTS

SC_INTENZF #7828 H T AE S Fh b tlr, SC_INTSTSHI K B R SRR . Fh T A BEIR & 25 47 25 1)

SC_INTEN
kY| 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved ACERRIEN RXTOIF INITIEN
T 6 5 4 3 2 1 0
CDIEN BGTIEN TMRZIEN TMR1IEN TMROIEN TERRIEN TXBEIEN RDAIEN
SC_INTSTS
3 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved ACERRIF RBTOIF INITIF
T 6 =] 4 3 2 1 0
CDIF BGTIF TMR2IF TMR1IF TMROIF TERRIF TBEIF RDAIF

> RDAIEN: U775 508 2005 18 H b
> TXBEIEN: A iEZEr2s ik
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> TERRIEN: KIEHRFW, SFEEN break Hiik, MiFR, KRR, Blggrmt (Fk
FIFO CUili e B %) , KRGt (Kki% FIFO B3, 5 HdE 2Kk FIFO)

> TMROIEN: Timer0 H ¥

> TMRI1IEN: Timerl

> TMR2IEN: Timer2

> BGTIEN: KIEFHLH, B START-bit B (A% T BGT % & FIMH

> CDIEN: Rtk ki

> INITIF: Activation/warm-reset/Deactivation i}, RST L->H BP¥ & A= %

> RBTOIF: gzl . a2k FIFO g $dE, (H2 7 3k a & sliomiE, JfF
HIE R RFTM 3% A BB EdE, Kk A%

> ACERRIEN: #2031 pattern {542 Ox3F t A2 0x3B

5.3.2.9 RAEHFHFASC_STATUS
XA RN, AT ERSMIRES

iy 30 29 28 27 26 25 24
TXACT TXOVERR TXRERR Reserved TXPOINT
23 22 21 20 19 18 17 16
RXACT RXOVERR RXRERR Reserved RXPOINT
15 14 13 12 11 10 9 8
Reserved CDPINSTS CINSERT CREMOVE TXFULL TXEMPTY TXOV
7 6 3 4 3 2 1 0
Reserved BEF FEF PEF Reserved RXFULL RXEMPTY RXOV

RXOV: #2i FIFO it

RXEMPTY: I FIFO /7%
RXFULL: #:4{ FIFO Cis

PEF: U7 R AR F R

FEF: 20k FIFO & A 241 STOP-bit

TXOV: Ki% FIFO i
TXEMPTY: Ki% FIFO A%
TXFULL: &i% FIFO i
CREMOVE: Kk

CINSERT: K#fiA

CDPINSTS: SC_CD 5| Jiiff) B TR AS
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RXPOINT: # & rhfatt ifa
RXRERR: KAEWHR, FaaHEME
RXOVERR: Ui # il k%L
RXACT: 1EAEHIK

TXPOINT: KikZzeEr 1IME
TXRERR: RAKEHIR, JFahEL
TXOVERR: ik id B ik AL
TXACT: IEAERI%E

5.3.2.10 PIN#= |27 /74 SC_PINCTL

%A e T#HISC_DAT. SC_CLK. SC_RST. SC_PWR3E| IR ZS

YVV VYV V V YV V

n 30 29 28 27 26 25 24
Reserved SYNC Reserved
23 22 21 20 19 18 17 16
Reserved RSTSTS PWRSTS DATSTS
15 14 13 12 1 10 9 8
Reserved PWRINV Reserved SCDoOoOUT Reserved
7 6 5 4 3 2 1 0
Reserved CLKKEEP Reserved SCRST PWREN
> PWREN: @4 PWRINV /% & X)) PWR 5| I 21 5 FE-F 8 24K f
> SCRST: Kz SC_RST 5| BIF & Ha MK H~F
> CLKKEEP: Xzl CLK 5| iy Hi i
> SCDOOUT: LKz SC_DAT 5] i Hi~F
> PWRINV: HT#%E SC_PWR 5| il low ff: L AZ high flH . 4128 low i, PWREN=1 Y,
SC_PWR #i i P 05 high ffH, PWREN=1/}, SC_PWR %
> DATSTS: H T &7~ SC_DAT 5| HIFPIRES
» PWRSTS: H T &7~ SC_PWR 5| IR
> RSTSTS: H T &7~ SC_RST 5l TR
> SYNC: BHOZZFA7# < BRI\ AT I E DA

5.3.2.11 TimerfZ %5 1724SC_TMRCTLO/SC_TMRCTL1/SC_TMRCTL2
1% 27w F T BETimer 1 AR ANV 7 i i B[]
SC_TMRCTLO
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H 30 29 28 27 26 25 24
Reserved OPMODE
23 22 21 20 19 18 17 16
CNT
15 14 13 12 11 10 9 8
CNT
7 6 5 4 3 2 1 0
CNT
SC_TMRCTL1/SC_TMRCTL2
H 30 29 28 27 26 25 24
Reserved OPMODE
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
CNT

> OPMODE: #14.3.2.1 FEif 28 TAER AT IR ) LA =

> CNT: Ei8rHr{E, OPMODE=8 I iZ{H At fE

5.3.2.12 UARTHE A 3% il %57 /7 25SC_UACTL
2B A7 T SCHE: M HAEUARTEY 152 8 LIS AN K BE I, A5 IE A K EEAESC_CTL A 7 #NSB &

k| 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8
Reserved
7 6 5 4 3 2 1 0
OPE PBOFF WLS Reserved UARTEN
> UARTEN: ffig UART Zhft
> WLS: BEHdafi K E

> PBOFF: ffifEfeu6/r
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> OPE: W& HiRL

5.3.2.13 TimerX4giiH#({d % /7 25SC_TMRDATO/SC_TMRDAT1 2

BB A7 LR, T T 0 R

H 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
CNTO
15 14 13 12 11 10 9 g
CNTO
7 6 5 4 3 2 1 0
CNTO
3 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 " 10 9 8
CNT2
T 6 3 4 3 2 1 0
CNT1
5.3.3 ARG

ANO0012

N AR RS SC2 8 TEUBATRIFITEDATR I Bt i, ARG Kik4 DA 4I1CE, T H

Response.

%‘ﬁ)ﬁfifm{ SC library , iZACHS &A1 FHSC library=2 B¢, SC library H Fi AN HRFLE!I=0f)#r %, ik

mAH IR B EPE, 75 E T HGet Responsefiy 2 152 H o

/*SC2 Ik Ab B R K+ /

void SC2_IRQHandler(void)

{
// Please don't remove any of the function calls below
if(SCLIB_CheckCDEvent(2))

return; // KAERE/IREMN, AHELBEILESEM,. .

SCLIB_CheckTimeOutEvent (2); /*f Al S E*/
SCLIB_CheckTxRxEvent(2);/* i/ & Fifi*/
SCLIB_CheckErrorEvent(2);/*# i kil /
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return;

}

[*RGAIIRI*/

void SYS_Init(void)

{
/* VIR RGn 8 */
/* FRPRIT A AR */
SYS_UnlockReg();

/* EREINIS R ARHXT (4~24 MHz) */
CLK_EnableXtalRC(CLK_PWRCTL_HXTEN_Msk);

/* EEIEANER 12MHz RIREETE %/
CLK_WaitClockReady( CLK_STATUS_HXTSTB_Msk);

/* fHREPLLEIRAM* /
CLK->PLLCTL |= CLK_PLLCTL_PD_ Msk;
CLK->PLLCTL = CLK_PLLCTL_84MHz_HXT;

/* ERFPLLERE */
CLK WaitClockReady(CLK STATUS PLLSTB_Msk);

/¥ HCLKEFEPLLM Ay */
CLK_SetHCLK(CLK_CLKSEL® HCLKSEL_PLL,CLK_CLKDIV@ HCLK(1));

/* HAEIP HFER */
CLK_EnableModuleClock (UART5_MODULE);
CLK_EnableModuleClock(SC2_MODULE);

/* EFE IP BPERIE, #OEFESNAIR */
CLK_SetModuleClock (UARTS5_MODULE, CLK_CLKSEL1_UARTSEL_HXT, CLK_CLKDIV@_ UART(1));

CLK_SetModuleClock(SC2 MODULE, CLK CLKSEL3 SC2SEL HXT, CLK CLKDIV1 SC2(3)); // 12/3 4M,
SC2 clock A 4MHz

/* BEFritHSystemCoreClockffifE . */
SystemCoreClockUpdate();

/*ICE 2 ThEe5| 1, PB1@/PB11H{/EUARTS TXAIRX; PA2/PA3/PA4/PA5H{fESC_DAT/SC_CLK/SC_PWR/SC_RST*/
SYS->GPB_MFPH = SYS_GPB_MFPH_PB1@MFP_UART5 TXD | SYS_GPB_MFPH_PB11MFP_UART5_RXD ;
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SYS->GPA_MFPL = SYS_GPA_MFPL_PA2MFP_SC2_DAT | SYS_GPA_MFPL_PA3MFP_SC2_CLK |
SYS_GPA_MFPL_PA4MFP_SC2_PWR | SYS_GPA_MFPL_PASMFP_SC2_RST;

/* EENa */
SYS_LockReg();
}
/*select dfel*/
uint8 t g cmdlbuf[] = {0x00, OxA4, Ox00, Ox00, Ox02, OXDF, Ox01};/*iZ#r4iklne1l 2b*/
uint32_t g cmdllen = 7;
/*get response*/
uint8 t g cmd2buf[] = {@x00, OxCO, 0x00, Ox00, Ox2b};/*ik[H2b/F1f+ 90 00*/
uint32_t g cmd2len = 5;
/*INIT SAM for purchase*/

uint8 t g cmd3buf[] = {0x80, Ox70, 0x00, Ox00, Ox24, Ox00, Ox00, Ox00, Ox00, Ox00, 0x01,
Ox00, Ox00, Ox00, Ox00, 0x09,

0x20, Ox14, 0x09, Ox16, Ox21, Ox40, Ox18, 0x01l, 0x00, Ox1l, Ox22,
Ox33, Ox44, OX55, OX66, OX77,

0x88, Oxba, Oxfe, Oxc4, oOxcf, Oxba, Oxfe, Oxcd4, Oxcf/*, Ox08*/};
uint32_t g cmd3len = 41;
/*get response*/
uint8_t g _cmddbuf[] = {0x00, OxCO, Ox00, Ox00, Ox08};/*iZ[18/F1F + 90 00*/
uint32_t g cmd4len = 5;

uint8_t g cmdrsp[64];
uint32_t g_cmdlrsplen;

int main(void)

{
SCLIB_CARD_INFO_T s_info;

int retval, i;

/* RGHal */
SYS_Init();

/* WIEEALUART A 115200-8n1f F-printf */
UART_Open(UART5, 115200);

printf("\nThis sample code reads ATR from smartcard\n");

// $THFsciE2. &ACD pin, PWR pin high raise VCC pin to card
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SC_Open(SC2, SC_PIN_STATE_IGNORE, SC_PIN STATE_HIGH);
NVIC_EnableIRQ(SC2_IRQn);/*fHfESC21lT*/

[/ FERRIEN, WRBEACD G, %R H0R R TRUE
while(SC_IsCardInserted(SC2) == FALSE);

// ¥fislot 2

retval = SCLIB ActivateDelay(2, FALSE, 33);

if(retval == SCLIB_SUCCESS) {/*pi3jZ=#IATR*/
SCLIB_GetCardInfo(2, &s_info);
printf("ATR: ");
for(i = @; 1 < s_info.ATR_Len; i++)
printf("%02x ", s_info.ATR_Buf[i]);
printf("\n");

/*Rikselectdn & F|SC2*/
SCLIB_StartTransmission(2, g _cmdlbuf, g cmdllen, g cmdrsp, &g cmdlrsplen);
printf("get response\n");
for(i = @; i < g _cmdlrsplen; i++)
printf("%02x ", g cmdrsp[i]);
printf("\n");
/¥ Ki%Get Responsefiid*/
SCLIB_StartTransmission(2, g _cmd2buf, g cmd2len, g cmdrsp, &g cmdlrsplen);
printf("get response\n");
for(i = 0; 1 < g _cmdlrsplen; i++)
printf("%02x ", g cmdrsp[i]);
printf("\n");

/* KRIZINIT SAM for purchase®|sc2 */
SCLIB StartTransmission(2, g_cmd3buf, g _cmd3len, g cmdrsp, &g cmdlrsplen);
printf("get response\n");
for(i = 0; 1 < g _cmdlrsplen; i++)
printf("%02x ", g_cmdrsp[i]);
printf("\n");
/*¥Ki%Get Responsefiid*/
SCLIB StartTransmission(2, g_cmd4buf, g _cmd4len, g _cmdrsp, &g cmdlrsplen);
printf("get response\n");
for(i = @; 1 < g _cmdlrsplen; i++)

printf("%02x ", g_cmdrsp[i]);
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printf("\n");

} else

printf("Smartcard activate failed\n");

while(1);
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6 BIHE

6.1 UART

6.1.1 WERBE

UARTH I/ KFIFO, S E sz UARTHUE I & 5 2 H ZIUART FIFOLS#E. 1M H 2|UART FIFOL)
RERt NS ANEE— TR DhRe.

UART KJFIFO, RXHJIRE R LLEE, WF:

RFITL INTR_RDA Trigger Level (Bytes)
00 01
01 04
10 08
11 14

Al LA ERX FIFOH B = 5 B0l I — e 7 A K AE R I, X AT DA MR CPU R loading . 44
BWERFITLN11b, #tA2AWRIU4NFH A REFR . — BB EEA L1471, ELREIRX
FIFOH )71 B4 e ? Xt B @l IIaE 1, TAFMU . TOICHI AL NI R .

UART TIME-OUT Register (UARTx TMCTL)

IRegisLer Offset RMW |Description Reset Value
|UART_TMCTL RMW  [UART Time-Out Control State Register.
UARTx_BA+0x20 0xD000_01FF
x=0,1
K] 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
DLY
15 14 13 12 11 10 9 8
Reserved TOIC
7 6 5 4 3 2 1 0
TOIC

BIUITMCTL = 40, #&RX FIFOHAEEHE, 52 A FB40/ N A R (A% A I B Ek, wia k4
AR A W . 1R A T T R B BEHRULFIFOW A il (RDA) AR Fh KT
UART_ENABLE_INT(UARTO, (UART_INTEN_RDAIEN_Msk | UART_INTEN_RXTOIEN_Msk));
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Hh iy Ak 2 pR H N T

/*FIFO +FBHf */
static VOID UART@_INT_HANDLE(void)

{
UINT8 bInChar;
if(UARTO->INTSTS & (UART_INTSTS_RDAINT_Msk|UART_INTSTS_RXTOINT_Msk))//RDA or Timeout
{
/* Get all the input characters */
//while (UART IS RX_READY(UARTQ)) {
while (UART_GET_RX_EMPTY(UARTO)==0) {
/* Get the character from UART Buffer */
bInChar = UART_READ(UART®);
}
}
¥

AR EERZRARHDE K IATAAE, R AERX FIFOH 1 73 #>= RFITL ¥% & i,
UART_IS_ RX_READY 4 £ ATRUE. #tal, —HiEH—ANFT, Bt S AFALSET . WA
Hrp i — B UARTYR R Z 5 i, FEABERX EMPTY R,

6.1.2 MRAHE

INRAEWCOR UARTEE N5, 978G 7 e P pg A2 . AT U] T THI ) R £
NVIC_SetPriority(TMRO_IRQn,0);

NVIC_SetPriority(UARTO_IRQn,3);

B e W e At E . Ik, TimerOfR5E 20 M0, TMUARTOME N3, O Eted, 3Nk
RAR S . MOIMART T2 ] LAAE 5 B . an S IE/E AL UARTORI H b7, BEBS & 2E T Timer0H
Wr, TimerOHH 7236 S UARTOR KT, TimerOf) Wi &t oAb B,

6.1.3 ROM #ERIFLI{T{RIE UART A EEHE

X B F R IR UARTU B 4 Ak £ 57, W SRUART FIFO U, XU B, 2B K E
7. ROM#E % — A page/b I 75 Z3ms £ M| 20ms, 47 R UART 4% % 11520015, 86.8us— ™%
A5, 3msh] LLK34AN 7T, M RATUART — IR FIFO 2 16Byte, 23k

0 R ERROM B I AN T ZEALTRATATT AR iy, Sl 70 1o I EEIR R AU B SRAM A 44T
SRIGRIHEC W BT VE S R & A UARTHE 75 240, sl DURR I T .

/*FIFO +ilf */
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6.2 SPI PDMA+FIFO itk

ANO0012

SP PRIE F WU A U R FIFORE 30 1o (H 2 U RAE T CPU BT T HoA S5 13, R4 s B4R

R EPDMA+FIFORE .

| /*SPI PDMA + FIFOYUR */

6.3 4P 12C SI fir
12CH I E S A IEO0, i 12C_SCKAZ#HiK

| /*12C */

Revision History

Date Revision Description
2015.8.4 1.00 1. Initially issued.
2015.11.18 1.04 2. EE
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any malfunction
or failure of which may cause loss of human life, bodily injury or severe property damage. Such
applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and other
applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheef belong to their respective owners.
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