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1.

Overview

1.1.

Organization &

This document describes the NuMicro™ NUC100 series driv: . em-level software
icatiogpsoftware development,
instead of using the register level programming, which can reduce elopment time significantly.
In this document, a description, usage and an illustrated example co e provided for each driver

apter 2 to Chapter 17
ST Driver, Timer Driver,
GPIO Driver, ADC Driver, SPI Drive WM Driver, PS2 Driver,

FMC Driver, USB Driver, PDMA Dri

Finally, for the NuMicro™ NUC1 i t |dent|ty list are described in
Appendix.

Analog-to-Digital Converter
Advanced High-performance Bus
Advanced Microcontroller Bus Architecture
Advanced Peripheral Bus

Brown Out Detection

Buffer

Controller Area Network

Configuration

Data Sequence

V1.05.001

-18 -




NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

EBI External Bus Interface

EP End Point

FIFO First-In-First-Out

FLD Float-Detection

FMC Flash Memory Controller

GPIO General Purpose Input/Output

12C Inter Integrated Circuit &
12S Integrated Interchip Sound

LIN Local Interconnect Network

LVR Low \Woltage Reset

PDID Product Device Identity

PDMA Peripheral Direct Memory Access

PHY Physical layer

PLL Phase-Locked Loop

POR Power On Reset

PWM Pulse-Width Modulation

PS/2 % <
SPI @
TOG

TRIG

TRM

UART

V1.05.001
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1.4. Data Type Definition

The definition of all basic data types used in our drivers follows the definition of ANSI C and compliant
with ARM CMSIS (Cortex Microcontroller Software Interface Standard). The
function-dependent enumeration types are defined in each chapter. The basic da es are listed as

follows.
(AN
Type Definition Description v //\\‘\\,>
int8 t singed char 8 bits signed integer @( \J)
intl6_t signed short 16 bits signed intege</
int32_t signed int 32 bits signed integer

uint8_t unsigned char 8 bits unsigned integer
uintlé_t |unsigned short 16 bits unsigﬁég irﬁéggr
uint32_t  |unsigned int 32 bits unsigned-intege

V1.05.001
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2. SYS Driver

2.1. Introduction Qﬁ@
C Conﬁ\

The following functions are included in System Manager a r section,

@ Product Device ID
@ System management registers for chip anc
® Brown-Out and chip miscellaneous control.
@ Clock generator

® System clock and peripherals clo

® Power down mode @

V1.05.001
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2.2. Clock Diagram

The clock diagram shows all relative clocks for the whole chip, including system clocks (CPU clock,

HCLK, and PCLK) and all peripheral clocks. Here, 12M means the external cr.
connected with 12MHz crystal. 22M means internal 22MHz RC clock source an

al clock source and it is
its frequency is

22.1184Mhz with 3% deviation. 32K means the external 32768Hz crystal for RTC ose. 10K means
internal 10KHz RC clock source with 50% deviation. S
235
elcrue »(_ SysTick )
22M
;(;;K\x SYSK CSR[2]
> L
1 (€05 »(_TMRO )
A ) N ‘ 1’ p(_ TMRL )
< _| 7 p( TMR2 )
(N »( TMR3 )
LT
P 22M ~ CLKSEL!
12M —»{ 12M ~
—p PLL
CLKSEL1[24:25]
NN >
PLL ‘—v ‘} E

PLLCON[19]

32K

.
>

1/(USB_N+1) USB

B
>

CLKSEL2
CLKSEL1
CLKSEL1
CLKSEL2
CLKSEL2

* 1 Only NuMicro™ NUC1x0xxxCx Series (Ex.

2:3]
28:29]
30:31]
4:5]
6:7]

1/2048

NUC140VE3CN) support 32K

** : Only NuMicro™ NUC1x0xxxCx Series (Ex. NUC140VE3CN) support HCLK

CLKSEL1[0:1]
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2.3. Type Definition

E_SYS_ IP_RST

Enumeration identifier Value |Description
E_SYS_GPIO_RST 1 | GPIO reset (¢
E_SYS_TMRO_RST 2 | Timero reset AN ()W
E_SYS_TMR1_RST 3 | Timerl reset NN\
E_SYS_TMR2_RST 4 Timer2 reset
E_SYS TMR3_RST 5 Timer3 reset
E_SYS_I2CO_RST 8 | 12co reget~\
E_SYS_I2C1_RST 9 [l12cireset )l
E_SYS_SPIO_RST 12 | sPioreset 1( 1\ AN
E_SYS_SPI1_RST 13 | Spitreset N\
E_SYS_SPI2_RST 14 J.SPI2 séset N\
E_SYS_SPI3_RST 15 U

E_SYS_UARTO_RST

E_SYS_UART1_RST

E_SYS_UART2_RST

(

E_SYS_PWMO3_RST ~({

E_SYS_PWM47 RST

E_SYS_ACMP_RST

mparator reset

E_SYS_PS2_RST\) )

\

et

E_SYS/CANO_RST @4 “\CANO reset
E_SYS\USBD/RST 2%, PUSB device reset
b?\fiﬁST &X& ADC reset
(e SYs 125 _RST QR 29 | 125 reset
NE SYS_PDMA_RST N} 32 | PDMA reset
E\SYSNEE)/RST N\ 33 | EBIreset
YS IP_CLK
Enumeration identifier Value Description
E_SYS WDT_CLK 0 Watch Dog Timer clock enable control
E_SYS RTC_CLK 1 RTC clock enable control
E_SYS _TMRO_CLK 2 TimerO0 clock enable control
E_SYS TMR1 CLK 3 Timerl clock enable control
E_SYS TMR2 _CLK 4 Timer2 clock enable control
E_SYS TMR3 CLK 5 Timer3 clock enable control
E_SYS _FDIV_CLK 6 Clock Divider clock enable control
E_SYS 12C0_CLK 8 12CO0 clock enable control
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E_SYS 12C1_CLK 9 I2C1 clock enable control
E_SYS SPI0O_CLK 12 SPI0 clock enable control
E_SYS SPI1 _CLK 13 SPI1 clock enable control
E_SYS SPI2 CLK 14 SPI2 clock enable control
E_SYS SPI3_CLK 15 SPI3 clock enable control

E_SYS_UARTO_CLK

16 UARTO clock enable control

E_SYS_UART1_CLK

17 UART1 clock enable control

E_SYS_UART2_CLK

18 UART?2 clock enable cahtrol < (>

E_SYS_PWMO01_CLK

20 PWMOL1 clock enable C?fﬁ*\\ok (( \b

E_SYS_PWM23_CLK

21 | PWM23 clock erfable softroN N\

E_SYS_PWM45_CLK

22 PWM45 cloo@e’m\{b{e COFIT{\GL

E_SYS_PWM67_CLK

23 PWM67 clock enaBreEq)ntroWQ

E_SYS_CANO_CLK

24 CANOQCleck enable co?r{(\h!

E_SYS_USBD_CLK

27 UsB &é@} Eh;\k enable control

E_SYS_ADC_CLK

28 ADC cI\K éne%{\é\control /\((\

E_SYS_I2S_CLK

29 )2S-¢lock e\ﬁble/jontrgﬂ\ \

E_SYS_ACMP_CLK

30~ (én@%/é Comparator /c\&ﬁs\k&%\fﬂe control

E_SYS_PS2 _CLK

31 ﬁé{clo enable &\&r?[rw

E_SYS_PDMA_CLK

/;3\ \PDMA elock gnable cantrol

E_SYS_ISP_CLK

Tasﬁ ISP&@)\W% Slock enable control

E_SYS_EBI_CLK

\95\& Eél clpek\ al \eéntrol

E SYS_PLL qﬁ§§ﬁ<§§§>§£;9 Q§§;\\/

Enumeration |de

iyal ue f@{s\\l}@m)n

E_SYS WERNA&QW )

0 bl\\l?s{)urce clock is from external 12MHz

E_SYSJANTERNAL_22M—

\&\ \ELL source clock is from internal 22MHz

Value |[Description

AN VR

0 ADC source clock divider setting

E_SYS_UART_DIV

Enumeratiop|identifier N\
N

UART source clock divider setting

\E.SYS_USB_DIV

USB source clock divider setting

ESYS_HCLK_DIV

WIN |-

HCLK source clock divider setting

E_SYS IP_CLKSRC

Enumeration identifier

Value |[Description

E_SYS WDT_CLKSRC

0 Watch Dog Timer clock source setting

E_SYS_ADC_CLKSRC

ADC clock source setting

E_SYS_TMRO_CLKSRC

TimerO clock source setting

E_SYS_TMR1_CLKSRC

WIN|F-

Timerl clock source setting

-24 -
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E_SYS_TMR2_CLKSRC

Timer2 clock source setting

E_SYS_TMR3_CLKSRC

Timer3 clock source setting

E_SYS_UART_CLKSRC

E_SYS_PWMO01_CLKSRC

PWMOL1 clock source setting

E_SYS_PWM23_CLKSRC

PWM23 clock source setting

E_SYS_I2S_CLKSRC

4
5
6 UART clock source setting
7
8
9

I12S clock source setting

E_SYS_FRQDIV_CLKSRC

10 Frequency divider output clock ;gu@eisgtting

E_SYS_PWM45_CLKSRC

11 PWM45 clock source se@ng

E_SYS_PWM67_CLKSRC

E_SYS CHIP_CLKSRC

12 PWMG67 clock source sett}&é\ (( \b
N,

Enumeration identifier

Value Descripti/on\

E_SYS_XTL12M

0 Select &ﬁerﬁé’ 12M Cryst&i)

E_SYS_XTL32K 1 | Select Extemal 3K Crystal _(A\
E_SYS_0SC22M 2 | Select Intern\a\wbscilla@(\
E_SYS_OSC10K 3 _ | sereetingernal ToK Osciflaton)
E_SYS_PLL 4 NBselegPLicglock (Y N\)
\%’/ )

E_SYS_PD_TYPE 6}\\ . O 3
Enumeration identifier ((@aﬁyé\&ﬁérlptm\\j\
E_SYS_IMMEDIATE _ Q\( 07) | Enterpower down immediately
E_SYS_WAIT_FOR_CPU T

N\

EQ\éP ﬁoﬁg}%own wait CPU sleep command
N\

QY

2.4. \kunetions N
Prototype

X

Description

uint32_t DrvSYS_ReadProductID (void);

To read product device identity. The Product Device ID is depended on Chip part number.
Please refer to PDID Table of Appendix in details.

Parameter

None

Include
Driver/DrvSYS.h

-25-
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Return Value

Product Device ID

Example
uint32_t u32data;
u32data = DrvSYS_ReadProductID (); /* Read Productgevice ID */

DrvSYS_GetResetSource

) 2
Prototype \
uint32_t DrvSYS_GetResetSource (void);

Description

To identify reset source from last opeRg l he corresponding reset source bits are listed in
Register ‘RSTSRC’ of TRM in details. ‘

Bit Number

Return

The value W RSTSRC register.

Example
uint32_t u32data;
u32data = DrvSYS_GetResetSource ( ); /* Get reset source from last operation */

DrvSYS_ClearResetSource

Prototype
uint32_t DrvSYS_ClearResetSource (uint32_t u32Src);

Description

V1.05.001
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Clear reset source by writing a ‘1°.

Parameter
u32Src [in]

The corresponding bit of reset source.

Include
Driver/DrvSYS.h

) 2
Return Value
0 Succeed

Example
DrvSYS_ClearResetSource (1 << 3); lear Bit 3 (L& Voltage Reset) */

DrvSYS_ResetIP Q
Prototype % < Q
void DrvSYS Re QS ST e

t);
4

Description <
Toreset | , er0, TaQe r2, Timer3, 12C0, 12C1, SPI0, SPI1, SPI2,

P@pc |
, T1MART2 , M47, ACMP, PS2, CANO, USBD, ADC, I12S,
MA, and Ngl. Q

re thagthe ister Write-Protection function has been unlocked before using
or&BI. User can check the status of the Register Write-Protection

P
his API to reset
function with rotectedRegLocked ().
meter
elp
ation for IP reset, reference the E_SYS_IP_RST of Section 2.3.

Driver/DrvSYS.h

Return Value

None

Example
DrvSYS_ResetlP (E_SYS_12C0_RST); /* Reset 12C0 */
DrvSYS_ResetlP (E_SYS_SPIO_RST); /* Reset SPI0 */

DrvSYS_ResetlP (E_SYS_UARTO_RST);  /* Reset UARTO */

V1.05.001
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DrvSYS_ResetCPU

Prototype
void  DrvSYS_ResetCPU (void);

Description

To reset CPU. Software will set CPU_RST (IPRSTCL1 [1]) to reset ex-MO CPU kernel
and Flash memory controller (FMC).

¢
Note
Please make sure that the Register Write-Protecjd fun& locked before using

a
this API. User can check the status of the Re rite-PgectioMunction with
DrvSYS_IsProtectedRegLocked ().

Parameter
None
Include ®
Driver/DrvSYS.h % Q
Return Value Q
None Q% g
Example
_& /* R§se nd FMC */
DixSYS ResetChp @‘

Pigfotype
void Drv

Deweriptio

Toré chip, including Cortex-M0 CPU kernel and all peripherals.

Note

Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().

Parameter

None

Include
Driver/DrvSYS.h

Return Value
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None

Example
DrvSYS_ResetChip ();  /* Reset whole chip */

DrvSYS_SelectBODVolt

Prototype .
void  DrvSYS_SelectBODVolt (uint8_t ugVolt);

Description \
To select Brown-Out threshold voltage.

Note

Please make sure that the Register Wi'RgPgsmgdion function hagbeen unlocked before using
this API. User can check the status of the @ \Write-Pr iONfunction with

DrvSYS_IsProtectedRegLocked ().
Parameter @

u8Volt [in]

Include

Dy \Y'S.
Ret Value

No
ple
DrvSYS_Se ;. I* Set Brown-Out Detector voltage 2.2V */
rvSYS ; I* Set Brown-Out Detector voltage 2.7V */

Drv /* Set Brown-Out Detector voltage 3.8V */
DrvSYS_SetBODFunction

Prototype

void  DrvSYS_SetBODFunction (int32_t i32Enable, int32_t i32Flag, BOD_CALLBACK
bodcallbackFn);

Description

To enable Brown-out detector and select Brown-out reset function or interrupt function. If
Brown-Out interrupt function is selected, this will install call back function for BOD interrupt
handler. When the voltage of AVDD Pin is lower than selected Brown-Out threshold voltage,
Brown-out detector will reset chip or assert an interrupt. User can use
DrvSYS_SelectBODVolt () to select Brown-Out threshold voltage.
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Note
Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().

Parameter
i32Enable [in]

1: enable, 0: disable ®
i32Flag [in]

1: enable Brown-out reset function, 0: enaly
bodcallbackFn [in]

Install Brown-Out call back functign when interr unction is enabled.

Include

Driver/DrvSYS.h
Return Value Q
None < I
Example % L
C)
ckF

/* Enable Bro elect Brivn- terrupt function and install callback
function °

n (1,0, l1BackFn);

Out DeteclQr Brown-Out reset function */

Enable Bro

owPowerMode

Prototype
void  DrvSYS_EnableBODLowPowerMode (void);

Description

To enable Brown-out Detector low power mode. The Brown-Out Detector consumes about
100uA in normal mode, the low power mode can reduce the current to about 1/10 but slow
the Brown-Out Detector response.

Note

Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().

Parameter
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None

Include
Driver/DrvSYS.h

Return Value

None

Example

L 2
DrvSYS_EnableBODLowPowerMode (); /*E ble Wer mode */

DrvSYS_DisableBODLowPowerMode

Prototype
void  DrvSYS_DisableBODLowP void);

Description
To disable Brown-out Dgjecto @ Pwer mode. Q

Note Q
Please make sure tha¥gh i rite-Prot uNction has been unlocked before using
this API. User of the Regis rite-Protection function with
DrvSYS_IsPr

Par
ne
Include
river/DrvSYS.h
turn Value
one
Q Example

DrvSYS_DisableBODLowPowerMode ();  /* Disable Brown-Out low power mode */

DrvSYS_EnableLowVoltReset

Prototype
void  DrvSYS_EnableLowVoltReset (void);

Description

To enable low voltage reset function reset the chip when input voltage is lower than LVR
circuit. The typical threshold is 2.0V. The characteristics of LVR threshold voltage is shown
in Electrical Characteristics Section of TRM.
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Note

Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().

Parameter

None

Include L 2
Driver/DrvSYS.h

Return Value
None

Example
DrvSYS_EnableLowVoltRst ();  /*

voltage re ction */

DrvSYS_DisableLowVol{Res Q

Prototype

void  DrvSYS_Disgl \/ set(inf%ﬂ

Description

I& e et func@

e rite-Protection function has been unlocked before using
rameter
one
Q Include

LqgRed ().

can chgck tzstatus of the Register Write-Protection function with
Driver/DrvSYS.h

Return Value

None
Example
DrvSYS_DisableLowVoltRst ();  /* Disable low voltage reset function */

DrvSYS_GetBODState

Prototype
uint32_t DrvSYS_GetBODState (void);
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Description

To get Brown-out Detector state.

Parameter

None

Include
Driver/DrvSYS.h

Return Value

1: the detected voltage is lower than BOD thre
0: the detected voltage is higher than BOD threshol

y b
volt; \
Itage.
/* Get Brown-out state if Brown-out detec on is enaRIENE/
u32flag = DIVSYS_Get ODS Q
DrvSYS_EnableTemp r _ Q)
<
Prototype
void Dr | erature@en d);

Des

Example
uint32_t u32flag;

ption
nable teffioe reswc .

one .

ude
Driver/
Return Value

None
Example
DrvSYS_EnableTemperatureSensor ();  /* Enable temperature sensor function */
DrvSYS DisableTemperatureSensor

Prototype

void  DrvSYS_DisableTemperatureSensor (void);

Description

V1.05.001
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To disable temperature sensor function.

Parameters

None

Include
Driver/DrvSYS.h

Return Value

) 2
None
Example
DrvSYS_DisableTemperatureSensor ();  /* Disabl®ggmpera®re sensor function */

DrvSYS_UnlockProtectedReg

Q5

Prototype
int32_t  DrvSYS_Unl

Description
To unlock the protec¥pd gl ) e of e Montrol registers need to be protected to
avoid inadvertg jte 4 PH the chip OpeNagigh. These system control registers are
locked after th ) o nodify these registers, user must UNLOCK
them. Theg®pr i iMQegister ‘REGWRPROT’ of System Manager
of

ParaNgeters

Non

d

ude
Driver/DrvS
Return Ya
0 ceed

<0 Failed

Example
int32_t i32ret;
/* Unlock protected registers */
i32ret = DrvSYS_UnlockProtectedReg ( );

DrvSYS_LockProtectedReg

Prototype
int32_t  DrvSYS_LockProtectedReg (void);
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Description

To re-lock the protected registers. Recommend user to re-lock the protected register after
modifying these registers

Parameters

None
Include
. ) 2
Driver/DrvSYS.h
Return Value \
0 Succeed
<0 Failed

Example
int32_t i32ret;
/* Lock protected registers */
i32ret = DrvSYS_LockP it O Q)
DrvSYS_IsProtectedRgg % 2
Prototype Q)
VS IsP

ected d Woid);

T otected @ocked or not.
Pgameters .
None
Incfude
Q Drive h

Return Value
1: The Protected Registers are unlocked.

0: The Protected Registers are locked.

Example
int32_t i32flag;
[* Check the protected registers are unlocked or not */
i32flag = DrvSYS_IsProtectedRegLocked ();
If (i32flag)
/* do something for unlock */
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else

/* do something for lock */

DrvSYS_EnablePOR

Prototype
void  DrvSYS_EnablePOR (void);

Description

To re-enable power-on-reset control.

Note

Please make sure that the Register Wrj
this API. User can check the status of
DrvSYS_IsProtectedRegLocked ().

Parameters

None
Include \
Driver/DrvSYS.h
Return Value Q
EX&Q
a I
4

e power-on-reset control */

le
Dr(S_EnglePOR (
_DisableP
otype
void isablePOR (void);
Description

To disable power-on-reset control. When power on, the POR circuit generates a reset signal
to reset the whole chip function, but noise on the power may cause the POR active again.
User can disable the POR control circuit for this condition.

Note

Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().

Parameters

None
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Include
Driver/DrvSYS.h

Return Value

None
Example
DrvSYS_DisablePOR ();  /* Disable power-on-reset gontro
DrvSYS_SetIPClock \\
Prototype

void  DrvSYS_SetlPClock (E_SY K elpCIk, imn®2_t i32Enable);

Description

T nr0, Timerl, Timer2,
SPI13, UARTOQ A, MART2, PWMO01, PWM23,
DIJMA, EBI, Flash ISP controller

DORI2S, ACMQ%)B}
<

€ ter Wi %On function has been unlocked before using

@ disgble the ¢ Dog Timer. User can check the status of the

functi vSYS_IsProtectedRegLocked ().

To enable or disable IP clock ig
Timer3, 12C0, 12C1, SP
PWM45, PWM67, CAN
and Frequency Divideg@ut

Note

Please make s
this API (

Q Include
Driver/DrvSYS.h

Return Value

clggR, reference the E_SYS_IP_CLK of Section 2.3.

None

Example
DrvSYS_SetlPClock (E_SYS_12C0_CLK, 1); /* Enable 12C0 engine clock */
DrvSYS_SetlPClock (E_SYS_12C0_CLK, 0); /* Disable 12C0 engine clock */
DrvSYS_SetIPClock (E_SYS _SPIO_CLK, 1); /* Enable SPI0 engine clock */
DrvSYS_SetIPClock (E_SYS_SPIO_CLK, 0); /* Disable SPI0 engine clock */
DrvSYS_SetIPClock (E_SYS TMRO_CLK, 1);  /* Enable TIMERO engine clock */
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DrvSYS_SetIPClock (E_SYS TMRO_CLK, 0);  /* Disable TIMERO engine clock */

DrvSYS_SelectHCLKSource

Prototype
int32_t DrvSYS_SelectHCLKSource (uint8_t u8ClkSrcSel);

Description A g
To select HCLK clock source from external 12M gaysta X1 @ crystal clock,
PLL clock, internal 10K oscillator clock, or int 22 cill @K Please refer to the
Clock Diagram for HCLK usage in details.

Note

Please make sure that the Register
this API. User can check the status of t
DrvSYS_IsProtectedRegLocked ().

Parameter
u8ClIkSrcSel [in] \
0

0: External 12 %‘Q

1: Extern cl Q
2: PLiggl Q

A nteNQal 1 %
7: Intern cIo@

Include
river/DrvSYS.h
eturn Value
Q <0 ct parameter

Example
DrvSYS_SelectHCLKSource (0);  /* Change HCLK clock source to be external 12M */
DrvSYS_SelectHCLKSource (2);  /* Change HCLK clock source to be PLL */

DrvSYS_SelectSysTickSource

Prototype
int32_t DrvSYS_SelectSysTickSource (uint8_t u8ClkSrcSel);

Description
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To select Cortex-MO SysTick clock source from external 12M crystal clock, external 32K
crystal clock, external 12M crystal clock/2, HCLK/2, or internal 22M oscillator clock/2. The
SysTick timer is a standard timer included by Cortex-MO.

Note

Please make sure that the Register Write-Protection function hasgeen unlocked before using
this API. User can check the status of the Register Write-ProtectioMgunction with
DrvSYS_IsProtectedRegLocked ().

Parameter ¢
usClkSrcSel [in] \
0: External 12M clock \
1: External 32K clock
2: External 12M clock / 2

3:HCLK /2

7: Internal 22M clock / 2 ®

Include Q
Driver/DrvSYS.h \ Q

u8ClIkSrcSel);

) 2
S _Selectl ource
Prototyp
int32_t  DrvSYS_SelectlPClockSource (E_SYS_IP_CLKSRC elpClkSrc, uint8_t

Description

To select IP clock source include Watch Dog Timer, ADC, Timer 0~3, UART, PWMOL1,
PWM23, PWM45, PWM67, 12S and Frequency Divider Output. Please refer to the Clock
Diagram for IP clock source. The settings of IP’s corresponding clock source are listed in
Registers ‘CLKSEL1’ and ‘CLKSEL2’ of TRM in details.

Note

Please make sure that the Register Write-Protection function has been unlocked before using
this API to select the clock source of Watch Dog Timer. User can check the status of the
Register Write-Protection function with DrvSYS_IsProtectedRegLocked ().
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Parameter
elpClkSrc [in]

E_SYS_WDT_CLKSRC/E_SYS_ADC_CLKSRC /E_SYS_TMRO_CLKSRC
E_SYS_TMR1_CLKSRC/E_SYS_TMR2_CLKSRC/E_SYS_TMR3_CLKSRC
E_SYS_UART_CLKSRC/E_SYS_PWMO01_CLKSRC /E_SYS_PWM23_CLKSRC
E_SYS_PWM45_CLKSRC / E_SYS_PWM67_CLKSRC /8SYS_FRQDIV_CLKSRC
E_SYS_I2S_CLKSRC.

u8ClIkSrcSel [in] 'S

IP’s corresponding clock source.

u8CIkSrcSel 0 1 2 3 7
Watch Dog *)
Timer Reserved Ext. 32K 2048 | Inteqgl 10K X
ADC External 12M PLL
Timer External 12M | External 3

UART External 12M
PWM External 12M

Frequency
Divider Output

12S

External 12M rRernaI 22M

Internal 22M X

%%eries (Ex. NUC140VE3CN) support External 32

iter clock source and HCLK as ADC clock source. Please
Series Products Selection Guide of Appendix in details.

<0 Incorrect parameter

Example
/* Select ADC clock source from 12M */
DrvSYS_SelectlPClockSource (E_SYS_ADC_CLKSRC, 0x00);
/* Select TIMERO clock source from HCLK */
DrvSYS_SelectIPClockSource (E_SYS TMR0O_CLKSRC, 0x02);
I* Select 12S clock source from HCLK */
DrvSYS_SelectlPClockSource (E_SYS 12S_CLKSRC, 0x02);
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DrvSYS_SetClockDivider

Prototype
int32_t  DrvSYS_SetClockDivider (E_SYS_IP_DIV elpDiv, int32_t i32value);

Description
To set IP engine clock divide number from IP clock source.

The IP clock frequency is calculated by:

¢
IP clock source frequency / (i32value + 1).
Parameter \

elpDiv [in]
E_SYS_ADC_DIV/E_SYS_U IV/E_SYSQSB_DIV/E_SYS_HCLK_DIV

i32value [in]

Divide number.
HCLK, USB, UART: 0~
ADC: 0~255 < :
Include
Driver/DrvSY%
d

Return Val
Suc %
Incogiecqparam Q

ndber 0x01; ADC clock = ADC source clock / (1+1) */

Example

* Set ADC clo, )

DrvSYS_Se er (E_SYS_ADC_DIV, 0x01);

Set k'divide number 0x02; UART clock = UART source clock / (2+1) */

DrvS ockDivider (E_SYS_UART_DIV, 0x02);

/* Set HCLK clock divide number 0x03; HCLK clock = HCLK source clock / (3+1) */
DrvSYS_SetIPClockSource (E_SYS_HCLK_DIV, 0x03);

DrvSYS_SetOscCitrl

Prototype
int32_t  DrvSYS_SetOscCtrl (E_SYS_CHIP_CLKSRC eClkSrc, int32_t i32Enable);

Description

To enable or disable internal oscillator and external crystal include internal 10K and 22M
oscillator, or external 32K and 12M crystal.
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Note

Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().

Parameter
eOscCtrl [in]

E SYS XTL12M/E_SYS XTL32K/ E_SYS_O@ZZ Q) SRSC10K.
i32Enable [in]
1: enable, 0: disable

Include

Driver/DrvSYS.h
Return Value
0 Succeed
<0 Incorrect parameter Q
Example
DrvSYS_SetOscCtrigE _ M, 1); %E@able external 12M */
DrvSYS_SetQ, E L12M, Q Disable external 12M */
\ Q

voi WENQO akeUplInt (int32_t i32Enable, PWRWU_CALLBACK

t i32WUDelay);
) 2

escription
0 enabl power down wake up interrupt function, and install its callback function
if poyve ke up is enable, and enable clock cycles delay to wait the system clock
stable: yed clock cycle is 4096 clock cycles when chip work at external 4~24 MHz

crystal, or ™6 clock cycles when chip work at internal 22.1184 MHz oscillator. The power
down wake up interrupt will occur when GPIO, USB, UART, WDT, CAN, ACMP, BOD or
RTC wakeup.

Note
Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().

Parameter
i32Enable [in]

1: enable, O: disable

pdwucallbackFn [in]
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Install power down wake up call back function when interrupt function is enabled.
i32enWUDelay [in]

1: enable clock cycles delay, 0: disable clock cycles delay

Include
Driver/DrvSYS.h

Return Value ¢
1l

None %
Example
/* Enable Power down Wake up Interrupt function, Mgtall calMgck function

‘PWRWU_CallbackFn’, and enable clg
DrvSYS_SetPowerDownWakeUpInt

cycles dela

RWU_CallbaCkFn, 1);
/* Disable Power down Wake up Interrup 0, and uni lIback function */
DrvSYS_SetPowerDownWake t (0, N

DrvSYS_EnterPowerDox\ < Q
Prototype
DrvS P @ O

%
void n % PE ePDType);

enter systeMyggower dowry mage iately or after CPU enters sleep mode. When chip

crystal, and 22M oscillator will be disabled. Please
' EN_Power_Management, for application.

) ) o
egister Write-Protection function has been unlocked before using
this API. heCk the status of the Register Write-Protection function with
telRegLocked ().
Q Parameter

ePDType [in]
E_SYS_IMMEDIATE: Chip enters power down mode immediately.

E_SYS_WAIT_FOR_CPU: Chip keeps active till the CPU sleep mode is also active and
then the chip enters power down mode.

Include
Driver/DrvSYS.h

Return Value

None

Example

V1.05.001
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/* Chip enter power mode immediately */
DrvSYS_EnterPowerDown (E_SYS_ IMMEDIATE);

/* Wait for CPU enters sleep mode, then Chip enter power mode */
DrvSYS_EnterPowerDown (E_SYS_WAIT_FOR_CPU);

DrvSYS_SelectPLLSource

Prototype ) 2
void  DrvSYS_SelectPLLSource (E_SYS PLL &I I

Description

To select PLL clock source include 22M oscillator an

Parameter
ePlISrc [in]
E SYS EXTERNAL 12 SYS | AL
Include <
Driver/DrvSYS.h
4
Return Value <
None Q

1 /
( S_EXTERNAL_12M);
ceqrom 22M */

Prototype
void DrvSYS_SetPLLMode (int32_t i32Flag);

Description

To set PLL operate in power down mode or normal mode.

Parameter
i32Flag  [in]
1: PLL is in power down mode.

0: PLL is in normal mode.

Include
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Driver/DrvSYS.h

Return Value
None

Example
/* Enable PLL power down mode, PLL operates in power down mosg*/
DrvSYS_SetPLLMode (1);

) 2
/* Disable PLL power down mode, PLL operates in normalgode
DrvSYS_SetPLLMode (0); \
DrvSYS_GetExtClockFreq

Prototype
uint32_t DrvSYS_GetExtClockFreq (vol
Description
To get external crystal CNV. he unit is %
Parameter .
None Q
Include Q
h \\b
ock%h

cy
.

Retu
Thee
ample
uint32_t
u32clo S_GetExtClockFreq ( ); /* Get external crystal clock frequency */
rvSYS_GetPLLContent

Prototype
uint32_t DrvSYS_GetPLLContent(E_SYS PLL_ CLKSRC ePlISrc, uint32_t u32PIICIKk);

Description
To calculate the nearest PLL frequency to fit the target PLL frequency that is defined by
u32PIICIk.
Parameter
ePlISrc  [in]
E_SYS EXTERNAL _12M/E_SYS_INTERNAL_22M
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u32PIICIK [in]

The target PLL clock frequency. The unit is in Hz. The range of u32PIICIk is
25MHz~200MHz.

Include
Driver/DrvSYS.h

Return Value

The PLL control register setting. ¢ %
Example \
uint32_t u32PIICr;

/* Get PLL control register setting for tgrget PLL cloc

u32PIICr = DrvSYS_GetPLL Conten _EXTERNAL_12M, 50000000);

DrvSYS_SetPLLContent Q
Prototype Q
void DrvSYS_SetPLdaConNgt u32P||Co&»

t
Description % A
Toset PLLge se Dr et | Content () to get proper PLL setting and
kFreq : io t PLL clock frequency.
settl%the target PLL clock frequency.

Q .
QReturn
None

Example

uint32_t u32PIICr;

/* Get PLL control register setting for target PLL clock 50MHz */

u32PIICr = DrvSYS_GetPLLContent (E_DRVSYS_EXTERNAL_12M, 50000000);
/* Set PLL control register setting to get nearest PLL clock */
DrvSYS_SetPLLContent (u32PIICr);

DrvSYS_GetPLLClockFreq

Prototype

V1.05.001
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uint32_t DrvSYS_GetPLLClockFreq (void);

Description
To get PLL clock output frequency.

Parameter

None

Include ¢
Driver/DrvSYS.h

Return Value
The PLL clock output frequency in Hz

Example

uint32_t u32clock;
u32clock = DrvSYS_GetPLLC req (), etact NJock */

DrvSYS_GetHCLKFreq

Prototype %5
uint32.t D req &
Desc il
get HCLK'Wgck frequen%
Para Q

None
4

nclude
river/D

Return
The HCLK clock frequency in Hz

Example
uint32_t u32clock;
u32clock = DrvSYS_GetHCLKFreq ();  /* Get current HCLK clock */

DrvSYS_Open

Prototype
int32_t DrvSYS_Open (uint32_t u32Hclk);

Description

V1.05.001
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To configure the PLL setting according to the PLL source clock and target HCLK clock. Due
to hardware limitation, the actual HCLK clock may be different to target HCLK clock.

The DrvSYS_GetPLLClockFreq () could be used to get actual PLL clock.
The DrvSYS_GetHCLKFreq () could be used to get actual HCLK clock.
The DrvSYS_SetClockDivider (') could be used to get lower H

Note

this API. User can check the status of the Register Write-
DrvSYS_IsProtectedRegLocked ().
Parameter
u32Hclk Tin]
The target HCLK clock frequena
25MHz~50MHz.
Include
Driver/DrvSYS.h

Return Value
E_SUCCESS
E DRVSYS |

i int32_t  DrvSYS_SetFreqDividerOutput (int32_t i32Flag, uint8_t u8Divider);

Description

NUC100 Series support to monitor clock source frequency by CLKO output pin. This
function is used to enable or disable frequency clock output and set its divider number. The
in
2N+l !

formula of output frequency is F_ , = where F is the input clock frequency,

F

outlS the frequency of divider output clock, and N is a 4-bit value.

To monitor the clock source frequency, we can use this function to enable clock output
function. However, we still need to set CLKO as output pin by GP1O multi-function selection
to output the clock to output pin of NUC100 series.
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Parameter
i32Flag [in]
1: enable; 0: disable.
u8Divider [in]

The divider number of output frequency. The value is 0~15!

Include
Driver/DrvSYS.h

Return Value

0 Succeed
<0 Incorrect parameter
Example

DrvSYS_SetFregDivide
/* Disable frequency
DrvSYS_SetFreqgDi

DrvSYS_Ena I

S _Enabl anceMode (void);

Degcription

4
mance mode. When this function is enable, internal RAM and
with zero wait state.

To enable chip
GPIO access

No® 1

Only
Products

ity series support this function. Please refer to NuMicro™ NUC100 Series
ection Guide of Appendix in details.
Note 2

Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().

Parameter

None

Include
Driver/DrvSYS.h
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Return Value

None

Example
/* Enable high performance mode */
DrvSYS_EnableHighPerformanceMode ( );

DrvSYS_DisableHighPerformanceMode

) 2
Prototype \
void  DrvSYS_DisableHighPerformance id);

Description
To disable chip high performance m

Note 1
is functi ase uNgjcro™ NUC100 Series
in details.

Only Low Density series suppg
Products Selection Guidgof A

®
Note 2

Please make sure th
this API. User ggiig
DrvSYS_IsPrd

Par
ne
Include
river/DrvSYS.h
turn Value
one
Q Example

ufction has been unlocked before using
rite-Protection function with

/* Disable high performance mode */
DrvSYS_DisableHighPerformanceMode ();

DrvSYS_Delay

Prototype
void  DrvSYS_Delay (uint32_t us);

Description

Use the SysTick timer of Cortex-MO to generate the delay time and the unit is in us. The
SysTick clock source is default to be from HCLK clock. If the SysTick clock source is
changed by user, the delay time may be not correct.
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Parameter
us [in]
Delay time. The maximal delay time is 335000 us.

Include
Driver/DrvSYS.h

Return Value

¢
None
Example \
DrvSYS_Delay (5000); /* Delay 5000us */

DrvSYS_GetChipClockSourceSta

Prototype
int32_t  DrvSYS_Get@hi ceStatus (E_if NWCLKSRC eCIkSrc);

able UMe internal 10K, 22M oscillator,

Description
To monitor if the chifpclg ou
external 32K, St @ clock.
Note
™ OXXXCse . NUC140VE3CN) and Low Density series
i ion. Please JeT®t icro™ NUC100 Series Products Selection Guide of

B /E_SYS_XTL32K/E_SYS _0OSC22M/E_SYS OSC10K/
Include
Driver/DrvSYS.h

Return Value

0 Clock source is not stable or not enabled
1 Clock source is stable
<0 Incorrect parameter

Example

/* Enable external 12M */
DrvSYS_SetOscCtrl (E_SYS_XTL12M, 1);
/* Waiting for 12M Crystal stable */
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while (DrvSYS_GetChipClockSourceStatus (E_SYS_XTL12M) !=1);
/* Disable PLL power down mode */

DrvSYS_SetPLLMode (0);

/* Waiting for PLL clock stable */

while (DrvSYS_GetChipClockSourceStatus (E_SYS _PLL) != 1%

DrvSYS_GetClockSwitchStatus

¢
Prototype
uint32_t  DrvSYS_GetClockSwitchStatus X

Description

To get if switch target clock is succe
source.

ailed when s®ware switches system clock

Note

Only NuMicro™ NUC1x0xx
support this function. PI
Appendix in details.

Parameter

DrvSYS_SMectHCLKSource (2);  /* Change HCLK clock source to be PLL */
u32flag = DrvSYS_GetClockSwitchStatus ();  /* Get clock switch flag */
If (u32flag)

/* do something for clock switch fail */

DrvSYS_ClearClockSwitchStatus

Prototype
void  DrvSYS_ClearClockSwitchStatus (void);

Description
To clear the Clock Switch Fail Flag.
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Note

Only NuMicro™ NUC1x0xxxCx series (Ex. NUC140VE3CN) and Low Density series
support this function. Please refer to NuMicro™ NUC100 Series Products Selection Guide of
Appendix in details.

Parameter

None

Include
Driver/DrvSYS.h

Return Value

None

Example
uint32_t u32flag;
DrvSYS_SelectHCLKSource 0 ;
u32flag = DrvSYS_Get

if (u32flag)
DrvSYS_ClearClack

DrvSYS_GetV @
Pro

Description

et this versio

@ ameter
Q Include

Driver/DrvSYS.h

Return Value
Version number:

31:24 23:16 15:8 7:0
00000000 MAJOR_NUM MINOR_NUM BUILD NUM
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3. UART Driver

3.1. UART Introduction 4 Q

The Universal Asynchronous Receiver/Transmitter (UART ) per
data characters received from the peripheral such as MODEM, and
characters received from the CPU.

s a seralto-parallel conversion on
rallel-t6-serial conversion on data

%ntry FIFOs for received and transmitted data

S, RTS) are supported.
racteristics:

Support |
Support LIN (Local interconnect network) master mode.
Programmable baud-rate generator that allows the clock to be divided by programmable divider

V1.05.001

-54 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide
—_

3.3. Constant Definition

Constant Name Value Description
MODE_TX 1 IRDA or LIN function transmit mode
MODE_RX 2 IRDA or LIN function Recevie mﬁde\

NQE

3.4. Type Definition

E_UART_PORT @

Enumeration identifier Value Descriptioﬂ& \\ O((A\x
UART_PORTO 0x000  |UARTpert 0 (RN
UART_PORT1 0x100060{JART peft 1 AN
UART_PORT?2 0x104 b‘Q«\\T\ﬁsQJ)g) N
E_INT_SOURCE /_\<§2 °
Enumeration identifier (} Béscnpﬁ&\\\)

DRVUART_RDAINT—/ OM RecdiVg Data,Available Interrupt and Time-out Interrupt
DRVUART_THRE|NT NOx2 TransmitHolding Register Empty Interrupt

DRVUART WAKEUPINT ) |0x40 {(]Wake-Jp interrupt enable
DRVUART/RLSINT 0x4 Receive Line Interrupt

DRVUARE. MOSINT O\ {MODEM Interrupt
DRVUART TQUTINT JOXEON Y [Time-out Interrupt.
D\Q/UAR\&\QUQ&RRINT @&9 Buffer Error Interrupt Enable

BRVUART_LININT 100 |LIN RX Break Field Detected Interrupt Enable

" DATABITS_SETTINGS

\E@meration identifier Value Description

DRVUART_DATABITS 5 0x0 Word length select: Character length is 5 bits.
DRVUART_DATABITS_ 6 0x1 Word length select: Character length is 6 bits.
DRVUART_DATABITS 7 0x2 Word length select: Character length is 7 bits.
DRVUART_DATABITS_8 0x3 Word length select: Character length is 8 bits.

E_PARITY_SETTINGS
Enumeration identifier Value Description
DRVUART_PARITY_NONE |0x0 None parity
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DRVUART_PARITY_ODD 0ox1 Odd parity enable
DRVUART_PARITY_EVEN 0x3 Even parity enable
DRVUART_PARITY_MARK |0x5 Parity mask
DRVUART_PARITY_SPACE |0x7 Parity space

E_STOPBITS_SETTINGS

Enumeration identifier Value Description /\
DRVUART_STOPBITS_1  |0x0 Number of stop bit: Stop bit length j§/2 01t

DRVUART STOPBITS 1.5 |0x1 ::‘r“g‘tﬁei;‘gsitt‘;p bit %QW\TWM” character
DRVUART STOPBITS, 2 oxl. gtérgtgeé%f s7t%r;<18)n; \aKlt Y‘e% h 152 bit when character
E_FIFO_SETTINGS ©\ .

Enumeration identifier Value Descriptionhk\ >) Q((\\\\
DRVUART_FIFO_1BYTES  |0x0 RX FiFO\nterrupt trigger fevalis\l byte
DRVUART_FIFO_4BYTES  |ox1 RXRIED interrupt triggePlevel Js 4 bytes
DRVUART_FIFO_8BYTES  |0x2 RX FIRO-itérrupt trigger el is 8 bytes
DRVUART_FIFO_14BYTES |0x3 (( D[RXRIFO interrupfiigger jevel is 14 bytes
DRVUART_FIFO_30BYTES |oxa~_ ( (|RX.FIFO intéritiptdrigder level is 30 bytes

DRVUART_FIFO_46BYTES-, |0x5”

RX FIFQMﬁﬁigger level is 46 bytes

DRVUART_FIFO_62BYJES(

o6 ))

RX FMM'{ trigger level is 62 bytes

E_UART_FUN
— il

AV

Enume}(t)o/n identifiér\/

Val U

%&ription

FUN_UART, N\ {Select UART function
PN~ \ Select LIN function
F\ﬁN_IRD Select IrDA function
<;@Qgs483 \ EX Select RS485 function
MODE_RS485
Enumeration identifier Value Description
MODE_RS485_NMM 1 RS-485 Normal Multidrop Operation Mode
MODE_RS485 AAD 2 RS-485 Auto Address Detection Operation Mode
MODE_RS485 AUD 4 RS-485 Auto Direction Mode
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3.5. Macros

_DRVUART_SENDBYTE

Prototype
void _DRVUART_SENDBYTE (u32Port, byData);

) 2

Description

Send 1 byte data from UART.
Include

Driver/DrvUART.h
Return Value

None. Q
Example Q

/* Using UART port0 tg serfn 55 */ Q

DRVUARTSEN% PORTO,% .

_DRVUART R % &)
Projgtype
E

8t DMVOWRT

Descripti
eceive 1 byte
ude

Driver/

(u32Port);

sicified UART FIFO.

Return Value
One byte data.

Example
/* Using UART port0 to receive one byte */
uint8_t uBdata;
u8data = DRVUART_RECEIVEBYTE (UART_PORTO);

_DRVUART_SET_DIVIDER

Prototype

V1.05.001
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void _DRVUART_SET DIVIDER (u32Port, uléDivider);

Description
To set the UART divider to control UART baud-rate

Include
Driver/DrvUART.h

Return Value ¢
None.
Example
/* Set the divider of UART is 6 */
_DRVUART_SET_DIVIDER (UAR%;
_DRVUART_RECEIVEAVAIL Q’®
Prototype
int8_t _DRVUARWR | ILABI%P@ ;
Descriptio QQ

n
Toqgetc t FOYointer

>
Q

Regu
ple
*T
_DRVUART_RECEIVEAVAILABLE (UART_PORTO);

T channel 0 current Rx FIFO pointer */

_DRVUART_WAIT_TX_EMPTY

Prototype
void _DRVUART _WAIT_TX_EMPTY (u32Port);

Description

Polling Tx empty flag to check Tx FIFO is empty.

Include
Driver/DrvUART.h
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Return Value

None.

Example
/* Send 0x55 from UARTO and check TX FIFO is empty */

3.6.

_DRVUART_SENDBYTE (UART_PORTO, 0x55);
Functions \\

_DRVUART_WAIT_TX_EMPTY (UART_PORTO);
DrvUART_Open
Prototype
int32_t Q

DrvUART_Open ( \ Q)
E_UART_PORT 8§28 % 2N
UART T * Q)

) QQ

T. It consists of baud-rate, parity, data-bits, stop-bits,

ameter
u32Port [in

Specify the property of UART. It includes

u32BaudRate: Baud rate (Hz)

u8cParity: NONE/EVEN/ODD parity

It could be
DRVUART_PARITY_NONE (None parity).
DRVUART_PARITY_EVEN (Even parity)
DRVUART_PARITY_ODD(Odd parity).

u8cDataBits: data bit setting

It could be
DRVUART _DATA_BITS_5 (5 data bits).

V1.05.001
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DRVUART_DATA _BITS_6 (6 data bits)
DRVUART _DATA BITS_7 (7 data bits).
DRVUART _DATA BITS_8 (8 data bits).

u8cStopBits: stop bits setting
It could be

DRVUART_STOPBITS 1 (1 stop &).
DRVUART_STOPBITS 1 5(d.
DRVUART_STOPBITS .

It could be

DRVUART_FIFO_1BYTE

ES
YTES

DRVUART FI YTES, SFUAR

DRVUA I%ES, DRV O _46BYTES

DRV X ES Q

In UARTO B¢ EL_ tg MEVEL_62_BYTES.
EL_ \%L VEL_14 BYTES.

. INepresents N-clock cycle and the counting clock is

E_DRVUART_ERR_DATA_BITS_INVALID: Wrong Data bit setting
E_DRVUART_ERR_STOP_BITS_INVALID: Wrong Stop bit setting
E_DRVUART_ERR_TRIGGERLEVEL_INVALID: Wrong trigger level setting

Incl Q
Drivi T.h Q
urn Value ¢
E_SuUcCC )
: DR _PORT_INVALID: Wrong UART port configure

Example

/* Set UARTO under 115200bps, 8 data bits ,1 stop bit and none parity and 1 byte Rx trigger
level settings. */

STR_UART_T sParam;

sParam.u32BaudRate = 115200;
sParam.u8cDataBits = DRVUART_DATABITS_8;
sParam.u8cStopBits = DRVUART_STOPBITS 1,
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sParam.u8cParity = DRVUART_PARITY_NONE;
sParam.u8cRxTriggerLevel = DRVUART_FIFO_1BYTES;
DrvUART_Open (UART_PORTO, &sParam);

DrvUART _Close

Prototype ) 2
void DrvUART _Close (
E_UART_PORT u32Port \
)i
Description
The function is used to disable UART le ISR and callback function pointer

after checking the TX empty.

xRS

u32Port [in] N
Specify U PQ @ RT _PORTL/ ) PORT2
Include Q Q
NN

2 DrvUART_Enablelnt

Prototype
void  DrvUART_Enablelnt (
E_UART_PORT u32Port,

uint32_t u32InterruptFlag,
PFN_DRVUART_CALLBACK pfncallback
);
Description

V1.05.001
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The function is used to enable specified UART interrupt, install the callback function and
enable NVIC UART IRQ.
Parameter
u32Port [in]
Specify UART_PORTO/UART_PORT1/UART_PORT?2
u32InterruptFlag [in]
DRVUART _LININT : LIN RX Break Field Detec®d Int uptgab

DRVUART_BUFERRINT : Buffer Error Integrupt
DRVUART_WAKEINT : Wakeup Interr

DRVUART_MOSINT : MODEM Status’Inter
DRVUART_RLSNT : Receive Lg atus Interru

DRVUART_THREINT : Trans ing Register Empty Interrupt.
DRVUART_RDAINT : Receive Data e Interr ime-out Interrupt
DRVUART_TOUTINT : ut Inter e
pfncallback [in] Q
Call back functi \ Q
&

Include
Driver/Drv % Q
Ret ue &

function to De callback function. */

DrvUART_Enableint(UART_PORTO, (DRVUART_RDAINT |
DRVUART_THREINT ), UART_INT_HANDLE);

DrvUART _Disablelnt

Prototype
void  DrvUART_Disablelnt (
E_UART_PORT u32Port
uint32_t u32InterruptFlag

V1.05.001

-62 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

);

Description
The function is used to disable UART specified interrupt, uninstall the call back function and
disable NVIC UART IRQ.
Parameter
u32Port [in]
Specify UART_PORTO/UART_PORTl/UART_P(?R
u32InterruptFlag [in]
DRVUART_LININT : LIN RX Break F§
DRVUART_BUFERRINT : Buffer Error InterrSgg Enab

tecte err nable

DRVUART_WAKEINT : Wak rupt.
DRVUART_MOSINT : MODE rrupt.
DRVUART_RLSNT : Receive Line rrupt.

DRVUART_THREJINT :
DRVUART_RDAI

it Holding Regis Interrupt.
We D@a Availabl§Inte and Time-out Interrupt
DRVUART_T TQme-out Inter,
Include %

2

e
Note
Use “|” to con
Q ple

DrvUART_ClearIntFlag

Driver/Dr

Prototype
uint32_t
DrvUART_ClearIntFlag (
E_UART_PORT u32Port
uint32_t u32InterruptFlag

);

Description

V1.05.001
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The function is used to clear UART specified interrupt flag.

Parameter
u32Port [in]
Specify UART_PORTO/UART_PORT1/UART_PORT?2
u32InterruptFlag [in]
DRVUART_LININT : LIN RX Break Field Detected Inte EMgle
DRVUART_BUFERRINT : Buffer Error Interrupt% bl
DRVUART_WAKEINT : Wakeup Interrupt

pty Interrupt.

DRVUART_TOUTINT : Time-out In

Include % Q
Driver/DrvUART.h % .

Return Value Q
E E\ Sud@ess (bQ
clear UBRTO LI re%pt flag */

earlntiag ( ' PORTO, DRVUART_LININT);
2 3

ART S

Prototype
int32_t
DrvUART_GetlIntStatus (
E_UART_PORT u32Port
uint32_t  u32InterruptFlag

)i
Description

The function is used to get the specified UART interrupt status.

Parameter
u32Port [in]
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Specify UART_PORTO/UART_PORT1/UART_PORT?2
u32interruptFlag [in]
DRVUART _LININT : LIN RX Break Field Detected Interrupt Enable
DRVUART_BUFERRINT : Buffer Error Interrupt Enable
DRVUART_WAKEINT : Wakeup Interrupt.
DRVUART_MOSINT : MODEM Status Interrupt.
DRVUART_RLSNT : Receive Line Status Interrum
DRVUART_THREINT : Transmit Holding
DRVUART_RDAINT : Receive Data Avgg
DRVUART_TOUTINT : Time-out Interfupt.

le Int t.

Include
Driver/DrvUART.h

Return Value

0: The specified interrupqgi en. Q
1: The specified interrypt en Q
E_DRVUART_ARQ% Paramel% .
@‘He.

0 n 0 poj one int

I* RE integQup flag. */
ART_PORTO, DRVUART_THREINT))
‘pened!\n”);
g i NT is not happened or error parameter\n”);
VUART_GetCTSInfo
Prototype
void

DrvUART_GetCTSInfo(

E_UART_PORT u32Port,
uint8_t *pu8CTSValue,
uint8_t *pu8CTSChangeState
}
Description

-65 -
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The function is used to get CTS pin value and detect CTS change state
Parameter
u32Port [in]

Specify UART_PORTO/UART_PORT1 (UART_PORT?2 is no supported.)
pu8CTSValue [out]

Specify the buffer to receive the CTS value.Retrun current tate.
pu8CTSChangeState [out]

Specify the buffer to receive the CTS chang tate is changed or
not. 1 means changed and O means not ye

Include
Driver/DrvUART.h
Return Value
None
Example Q
/* To get CTS pin st S vglie. T etect CTS change flag and save

to uBCTS_state. */

uint8_t u8CT
DrvUAR T | PO S _value,& u8CTS_state);

S\
%Od
rvUAR
E.4 ORT u32Port,
uint8_t u8Value,
uintl6_t ul6TriggerLevel
}
Description

The function is used to set RTS setting.

Parameter
u32Port [in]

Specify UART_PORTO/UART_PORT1 (UART_PORT?2 is no supported.)

u8Value [in]
Set 0: Drive RTS pin to logic 1 (If the LEV_RTS set to low level triggered).
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Drive RTS pin to logic 0 (If the LEV_RTS set to high level triggered).
Set 1: Drive RTS pin to logic O (If the LEV_RTS set to low level triggered).

Drive RTS pin to logic 1 (If the LEV_RTS set to high level triggered).
Note. LEV_RTS is RTS Trigger Level. 0 is low level and 1 is high level.

ul6TriggerLevel [in]
RTS Trigger Level :DRVUART_FIFO_1BYTES to DRVUQRT _FIFO_62BYTES

Include
Driver/DrvUART.h

) 2
Return Value
None

Example
/* Condition: Drive RTS to logic 1 i

DrvUART_Read \%
Prototype
int32_t
(S}
QR

DrvUAR

%nptlon
he fuRgi ed to read Rx data from RX FIFO and the data will be stored in puBRxBuf.
Q Parameter

u32Port [in]
Specify UART_PORTO/UART_PORT1/UART_PORT?2

pu8RxBuf [out]
Specify the buffer to receive the data of receive FIFO.

u32ReadBytes [in]
Specify the read bytes number of data.

Include
Driver/DrvUART.h

Return Value
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E_SUCCESS: Success.
E_DRVUART_TIMEOUT: FIFO polling timeout.

Example
/* Condition: Read RX FIFO 1 byte and store in bInChar buffer. */
uint8_t binChar[1];

DrvUART_Read(UART_PORTO,bInChar,1);
¢
DrvUART_Write \%
Prototype \
int32_t &
DrvUART_Write(
E_UART_PORT u32Port
uint8_t *pu8TxBuf, Q
uint32_t u32yVrite Q
); Q)
Description % )
The function i 0 TXh % it data by UART

. @ PORT1/UART _PORT2
Qmwmes
Q Include

Mnd the data to UART transmission FIFO.
yle number of data.
Driver/DrvUART .h

Return Value
E_SUCCESS: Success
E DRVUART_TIMEOUT: FIFO polling timeout

Example
/* Condition: Send 1 byte from bInChar buffer to TX FIFO. */
uint8_t bInChar[1] = 0x55;
DrvUART_Write(UART_PORTO,bInChar,1);
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DrvUART_EnablePDMA

Prototype
void
DrvUART_EnablePDMA (
E_UART_PORT u32Port

);

) 2
Description
The function is used to control enable PDMA ti it/&

Parameter
u32Port [in]
Specify UART_PORTO/UART ) RT_PORT2 jgno supported.)

Include

Driver/DrvUART.h Q
Return Value Q
Q)b ‘

I* e an PIMA in
VUART_E ePDMA(U@M);
UART nggiftPD AQ

None.

Example

totype ¢
void
rvUA ePDMA (
E_ RT u32Port
)i
Description

The function is used to control disable PDMA transmit/receive channel

Parameter
u32Port [in]
Specify UART_PORTO/UART_PORT1 (UART_PORT?2 is no supported.)

Include
Driver/DrvUART.h
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Return Value

None.

Example
/* Disable Tx and Rx PDMA in UART 1 */
DrvUART _DisablePDMA(UART_PORT1);

DrvUART_SetFnIRDA
Prototype
void
DrvUART _SetFnIRDA (
E_UART_PORT u32Port
STR_IRCR_T str IRCR
N
Description Q
The function is used @ ¢ I A relati tin®s. It consists of TX or RX mode and
Inverse TX or kna ‘
Parameter Q
_PO %;ERTUUART_PORTZ

Ae

str_ i
It incluggs
t: 1: Enable IrDA transmit function. It becomes TX mode
0 : Disable IrDA transmit function. It becomes RX mode.
us®InvT X : Invert Tx signal function TRUE or FASLE

u8clnvRX : Invert Rx signal function (Default value is TRUE) TRUE or FASLE

Include
Driver/DrvUART.h

Return Value

None

Note

Before using the API, you should configure UART setting firstly. And make sure the
baud-rate setting is used mode 0 (UART divider is 16)in baud-rate configure.
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Example
/* Change UART1 to IRDA function and Inverse the RX signals. */
STR_IRCR_T slrda;
slrda.u8cTXSelect = ENABLE;
slrda.u8cinvTX = FALSE;
slrda.u8cinvRX = TRUE;
DrvUART_SetFnIRDA(UART_PORT1,&slrda);

y (b’
DrvUART_SetFnRS485 &\\

Prototype
void
DrvUART_OpenRS485 (

E_UART_PORT u32Port, Q
STR_RS485_T *str_ R

Description

The fun t RS48 @
eter
ort [m]
ORUART_PORT1/UART_PORT2

ART 4
deSelect: Select operation mode
MODE_RS485 NMM: RS-485 Normal Multi-drop Mode
MODE_RS485 AAD: RS-485 Auto Address Detection Mode
MODE_RS485_AUD: RS-485 Auto Direction Mode
u8cAddrEnable: Enable or Disable RS-485 Address Detection
u8cAddrValue: Set Address match value

str_RS485 [in

u8cDelayTime: Set transmit delay time value

u8cRxDisable: Enable or Disable receiver function.

Include
Driver/DrvUART.h
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Return Value

None

Note

None

Example
[* Condition: Change UART1 to RS485 function. Set r@tive s low.*/
STR_RS485_T sParam_RS485;
sParam_RS485.u8cAddrEnable = ENAB \
sParam_RS485.u8cAddrValue =0xC * Address */
sParam_RS485.u8cModeSelect ODE_RS4 AD|MODE_RS485_AUD;

sParam_RS485.u8cDelayTime
sParam_RS485.u8cRxDisable

DrVUART_SetFnRS485(UAR [gRQRTL, & Mgl
DrvUART_SetFnLIN \Q Q)
Prototype % L
void Q
DrvUARR et ( :Q

’

scription
he fuRgi ed to set LIN relative setting
Parameter
u32Port [in]
Specify UART_PORTO/UART_PORT1/UART_PORT?2
uléMode [in]
Specify LIN direction : MODE_TX and/or MODE_RX

uléBreakLength [in]

Specify break count value. It should be larger than 13 bit time according LIN protocol.

Include
Driver/DrvUART.h

Return Value
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None

Example
/* Change UART1 to LIN function and set to transmit the header information. */
DrvUART_SetFnLIN(uart_ch,MODE_TX | MODE_RX,13);

DrvUART_GetVersion

<
Prototype
int32_t \
DrvUART_GetVersion (void);

Description

Return the current version number oft

Include
Driver/DrvUART.h @
Return Value & @2
Version number:
(N @R
3124 0\ (23 (= 7:0

00000000, AJOR_ NUMRNMINOR NUM | BUILD_NUM
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4. TIMER/WDT Driver

4.1. TIMER/WDT Introduction ¢ O
The timer module includes four channels, TIMERO~ i W you to easily implement
a counting scheme for use. The timer can perform functions li measurement, event

counting, interval measurement, clock generati
interrupt signal upon timeout, or provide the 2 f count during operation. And for external
count and capture functions, only NUC1X0xxxBX3 ies supported,
ex:NUC140RD2BN and NUC140VE3CN. Please 0 Series Products

Selection Guide of Appendix in details.
; g perform a syst| @er the software running into a
ging-fo ) infinite petiod Of time.

(@

The purpose of Watchdog Timer
problem. This prevents system fram

(>
4.2. TIMER/WDT @g@b NS)
s with 24-hjt _e 8-bit pre-scale counter.

k sayrce for
periodicQYog continuous counting operation modes.

@ 4 setq of 32-bit ti

*Qg bit pre-scale counter + 1) * (24-bit TCMP).
e = (1 /T MHz) * (278) * (2724), T is the period of timer clock.

@ Selectable time-out interval (2*4 ~ 2"18) and the time out interval is 104 ms ~ 26.3168 s
(if WDT_CLK =10 kHz).
@ Reset period = (1/10 kHz) * 63, if WDT_CLK = 10 kHz.

4.3. Type Definition

E_TIMER_CHANNEL

Enumeration Identifier Value Description

E_TMRO 0x0 | Specify the timer channel - 0
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E_TMR1 0x1 |Specify the timer channel -
E_TMR2 0x2 | Specify the timer channel -
E_ TMR3 0x3 | Specify the timer channel -

E_TIMER_OPMODE
Enumeration Identifier Value @esc{@h\

E_ONESHOT_MODE 0x0 SettimertoO%Sh@\%\&Op
E_PERIODIC_MODE 0x1 Settimertg)/?eiogicm@\qi

E_TOGGLE_MODE 0x2 |Set t/imqto Togg@\\o\de

E_CONTINUOUS_MODE 0x3 Sel&@\l@ntinuous Counting mode

E_TIMER_TX PHASE /_(\\ @
Enumeration Identifier %}Qe 0 |pt|on

E_PHASE_FALLING /\Oxg \S}Had{ng ??jg%of\&tg}nal count pin will be counted

E_PHASE_RISING (@\\ﬁSet rai@éd@f external count pin will be counted

)
E_TIMER TEXWZ@E& @@%

Enumeratl&\r\\ldentlfu—%r\ Val®\ Description

N
E_EDGE/@LLING \)) QQ\O S)et 1 to O transition on TEX will be detected

E_EDG&E&\QS)@ \XO@ Set 0 to 1 transition on TEX will be detected
éE/DEEE\B\E)ﬁK &§ 0x2 |Either 1to 0 or 0 to 1 transition on TEX will be detected

Enumeration Identifier Value Description
\CAPTURE 0x0 | TEX transition is using as timer capture function
E_RESET 0x1 |TEX transition is using as timer counter reset function
E WDT_CMD
Enumeration Identifier Value Description
E_WDT_IOC_START_TIMER 0x0 |Start WDT counting
E_WDT_IOC_STOP_TIMER 0x1 |Stop WDT counting
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E_WDT_IOC_ENABLE_INT 0x2 |Enable WDT interrupt
E_WDT_IOC_DISABLE_INT 0x3 |Disable WDT interrupt
E_WDT_IOC_ENABLE_WAKEUP 0x4 |Enable WDT time-out wake up function
E_WDT_IOC_DISABLE_WAKEUP 0x5 |Disable WDT time-out wal p function
E_WDT_IOC_RESET_TIMER 0x6 |ResetWDT t

_ _10C_ _ X ese counter /A

E_WDT_IOC_ENABLE_RESET_FUNC| O0x7 |Enable WDT reset&@\\%n( @Ttume out

E_WDT_IOC_DISABLE_RESET_FUNC| 0x8 DlsableWt{{esw\bw\»\ WDT time-out

E_WDT_IOC_SET_INTERVAL 0x9 |[Setthe WDT\tﬁeiout}h\@r

E_WDT_INTERVAL Qf\ A
Enumeration Identifier Value \\)) De\@;&}gﬁ%
E_LEVELO 0x0 < s\}a{>\/DT time-out ir&@\rv\a{\\&zw WDT_CLK

E_LEVEL1 6&* @T time-m}t\'t\@ﬁs 276 WDT_CLK
E_LEVEL2 /8/)@\ st WD%@B% fAterval is 278 WDT_CLK

E_LEVEL3 A QQ M Seg@g\t@out interval is 2210 WDT_CLK

N\
E LEVEL4 /KE \ J/bx4 @\@mme-out interval is 2712 WDT_CLK

Y
E_LEVELS \\ T P&WDT time-out interval is 214 WDT_CLK
AN
E_LEV% V \&\\6\ Set WDT time-out interval is 216 WDT_CLK

E_}E\VE\L?\ \\\ 0%7 |Set WDT time-out interval is 2418 WDT_CLK
PN
W&.o N
DrvTIMER _Init
Prototype

void DrvTIMER_Init (void)

Description

User must to call this function before any timer operations after system boot up.

Parameter

None
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Include
Driver/DrvTIMER.h

Return Value
None
Example:

/* Info the system can accept Timer APIs after calling DrvTI */
DrvTIMER_Init ();

L 2
DrvTIMER_Open \
Prototype

int32_t DrvTIMER_Open (

E_TIMER_CHANNEN

uint32_t uTi cond,

E_TIMER_OP op_mode Q

) C
A

i @w ith spelifie tion mode.

Parameter Q
fin] (Q.
E T CH %c uldbe E TMRO/E_TMR1/E_TMR2/E_TMRS3

s W many timer interrupt ticks in one second

uTi r nd [i
op_moode [i
, OPMODE, E_ONESHOT_MODE / E_PERIODIC_MODE /
E_TOGGLE_MODE / E_CONTINUOUS_MODE
Include

Description

Open the specifg

Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation successful
E DRVTIMER_CHANNEL.: Invalid timer channel
E DRVTIMER_CLOCK_RATE: Calculate initial value fail

Example

/* Using TIMERO at PERIODIC_MODE, 2 ticks / sec */
DrvTIMER_Open (E_TMRO, 2, E_PERIODIC_MODE);
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DrvTIMER_Close

Prototype
int32_t DrvTIMER_Close (E_TIMER_CHANNEL ch)

Description
The function is used to close the timer channel.
Parameter L 2
ch[in]
E_TIMER_CHANNEL, it could be E_T, /E_ 1/ R2/E_TMR3
Include

Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation succ
E_DRVTIMER_CHAN

tiger channel@
Example
j Q)b ‘

/* Close the specifj
DrvTIMER

DrvTIM@R " Set

Prot e
in IMER _Sel§meNevent (
R NNEL ch,
uinterruptTicks,
ALLBACK pTimerCallback ,
t parameter
Q Description

Install the interrupt callback function of the specified timer channel. And trigger timer
callback function when interrupt occur ulnterruptTicks times.
Parameter
ch [in]
E_TIMER_CHANNEL, it could be E TMRO/E_TMR1/E_TMR2/E_TMR3
ulnterruptTicks [in]
Number of timer interrupt occurred
pTimerCallback [in]

The function pointer of the interrupt callback function

V1.05.001

-78 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

parameter [in]

A parameter of the callback function

Include
Driver/DrvTIMER.h

Return Value

uTimerEventNo: The timer %ent n
E DRVTIMER_EVENT FULL: The timer everQis Tul
&

Example

/* Install callback "TMR_Callback" and trigger c
when timer interrupt happen twice */

uTimerEventNo = DrvTIMER_SetTi

(TIMER_CALLBACK)TMR_Callba¥

DrvTIMER_ClearTimerEvent

Prototype
void DrvTIMER_CI er t
L ch

n

L Q
N EYPntNo

) NG

he timgl event of@timer channel.

Include
Driver/DrvTIMER.h

Return Value

None

Example

/* Close the specified timer event */
DrvTIMER_ClearTimerEvent (E_TMRO, uTimerEventNo);
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DrvTIMER_Enableint

Prototype
int32_t DrvTIMER_Enableint (E_TIMER_CHANNEL ch)

Description
This function is used to enable the specified timer interrupt.
Parameter L 2
ch [in]
E_TIMER_CHANNEL, it could be E_T, /E_ 1/ R2/E_TMR3
Include

Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation succ

E DRVTIMER_CHAN : ti erchannel@
Example

. . 4

/* Enable Timer=Q.interr, */

DrvTIMER 0); Q

el Q

3 's%E_TlMER_CHANNEL ch)
.

This functj disable the specified timer interrupt.
Parame
ch [in]

E_TIMER_CHANNEL, it could be E_TMRO /E_TMR1/E_TMR2/E_TMR3

is

Include
Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation successful
E DRVTIMER_CHANNEL.: Invalid timer channel

Example

/* Disable Timer-0 interrupt function */
DrvTIMER_Disalelnt (E_TMRO);
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DrvTIMER_GetIntFlag

Prototype
int32_t DrvTIMER_GetIntFlag (E_TIMER_CHANNEL ch)

Description
Get the interrupt flag status from the specified timer channel.
Parameter ) 2
ch [in]
E_TIMER_CHANNEL, it could be E_T, /E_ 1/ R2/E_TMR3
Include

Driver/DrvTIMER.h
Return Value

iIntStatus: 0 is “No interrupt”, ¢ terrupt ed”

E DRVTIMER_CHAN : ti erchannel@
Example
/* Get the interryat fldg

u32TMROI @
DrvTIMIC I(& %
Prot e Q
Ie&

. 4
imer,
G ag € " TMRO);

t
int32N ER._ F™ (E_TIMER_CHANNEL ch)

) ]

scription

Clear the |
Parame
ch [in]

laQPof the specified timer channel.

E_TIMER_CHANNEL, it could be E_TMRO /E_TMR1/E_TMR2/E_TMR3

Include
Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation successful
E DRVTIMER_CHANNEL.: Invalid timer channel

Example

/* Clear Timer-0 interrupt flag */
DrvTIMER_ClearintFlag (E_TMRO);
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DrvTIMER_Start

Prototype
int32_t DrvTIMER_Start (E_TIMER_CHANNEL ch)

Description
Start to count the specified timer channel.
Parameter ) 2
ch[in]
E_TIMER_CHANNEL, it could be E_T, /E_ 1/ R2/E_TMR3
Include

Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation succ

E DRVTIMER_CHAN : ti erchannel@
Example
)
[* Start to count the
DrvTIMER QR QQ)

Q Paramete

ch [in]
E_TIMER_CHANNEL, it could be E_TMRO /E_TMR1/E_TMR2/E_TMR3

Include
Driver/DrvTIMER.h

Return Value
uTimerTick: Return the interrupt ticks
E DRVTIMER_CHANNEL.: Invalid timer channel

Example
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/* Get the current interrupt ticks from Timer-1 */
u32TMR1Ticks = DrvTIMER_GetIntTicks (E_TMR1);

DrvTIMER_ResetIntTicks

Prototype

int32_t DrvTIMER_ResetIntTicks (E_TIMER_CHANNEL ch)
Description s

This function is used to clear interrupt ticks to 0. \
Parameter

ch [in]

E_TIMER_CHANNEL, it coul TMRO/E_T 1/E_TMR2/E_TMR3

Include ‘

Driver/DrvTIMER.h Q
Return Value % < Q
ccoafu

E_SUCCESS: Oper.

E_DRVTIMER arnd tim@

Example
/ theQgterr s of Tinr N0 N/
DrvTIMERSQesetIntTickg (BN @ ;

TIMER

totype ¢

void DrvT, (E_TIMER_CHANNEL ch, uint32_t ulntTicks)
Descripig

This func is used to add a delay loop by specified interrupt ticks of the timer channel.
Parameter

ch[in]

E_TIMER_CHANNEL, it could be E_TMRO/E_TMR1/E_TMR2/E_TMR3
ulntTicks [in]
The delay ticks

Include
Driver/DrvTIMER.h

Return Value
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None

Example

/* Delay Timer-0 3000 ticks */
DrvTIMER_Delay (E_TMRO, 3000);

DrvTIMER_OpenCounter

Prototype

) 2
int32_t DrvTIMER_OpenCounter (
E_TIMER_CHANNEL ch,

uint32_t uCounterBoundary,
E_TIMER_OPMODE de

):

Description
This function is used to @en t channel with the ' operation mode.
And the counting source m rongithe externd evVeggnter.
The TIMER clock so shld HCLK.
)
0xx rie ort this function, ex:NUC140RD2BN
T
u

efer t NUC100 Series Products Selection Guide

O
A\

it could be E_ TMRO/E_TMR1/E_TMR2/E_TMR3

js Used to determine how many counts occurred will toggle once timer

ER_OPMODE, it’s included E_ONESHOT_MODE / E_PERIODIC_MODE /

E_CONTINUOUS_MODE

Include
Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation successful
E DRVTIMER_CHANNEL.: Invalid timer channel
E_DRVTIMER_EIO: Timer has not been initialized

Example
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/* Set Timer-0 run in One-Shot mode by external counter.
And when the counter counting to 123, Timer-0 interrupt will occurred */
DrvTIMER_OpenCounter (E_TMRO, 123, E_ONESHOT_MODE);

DrvTIMER_StartCounter

Prototype

in32_t DrvTIMER_StartCounter (E_TIMER_CHANNI% ch)
Description

Start counting of the specified timer channel.
Note

Only NUC1x0xxxBx and NUC1x0xx eries suppo
and NUC140VE3CN. Please refer to
of Appendix in details.

Parameter

ch [in]
E_TIMER_CHANNd bE TMRONE T /E_TMR2/E_TMR3
Include % A
Driver/DrvTlI Q
! Q
SUCCESSperation sugce
X AN% alM timer channel

E
/* Start to cou Iy -0 by external counter */
er (E_TMRO);
IMER
Prototype
uin32_t DrvTIMER_GetCounters (E_TIMER_CHANNEL ch)
Description
This function is used to get the current counters of the specified timer channel.
Only NUC1x0xxxBx and NUC1x0xxxCx series support this function, ex:NUC140RD2BN
and NUC140VE3CN. Please refer to NuMicro™ NUC100 Series Products Selection Guide
of Appendix in details.
Parameter

ch [in]
E_TIMER_CHANNEL, it could be E_.TMRO/E_TMR1/E_TMR2/E_TMR3
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Include
Driver/DrvTIMER.h

Return Value
u32Counters: Return current counters
E DRVTIMER_CHANNEL: Invalid timer channel

Example:
/* Get the current counts of Timer-0 */

4
uU32TMROEXtTicks = DrvTIMER_GetCounters (E T \%
DrvTIMER_OpenCapture K

Prototype
int32_t DrvTIMER_OpenCapture (

E_TIMER_CHANNEL ch,
E_TIMER_RS Q
); \

Description

This function i pexternalfli e re source and set to start catpure or
reset specn‘led u
The TIM cI .oc should
gres supp t ction, ex:NUC140VE3CN.
E_TIMER_ NEJ-7 it could be E_TMRO/E_TMR1/E_TMR2/E_TMR3

mode [in]
ET [ CAP_MODE,
TURE : Run capture function
ET : Reset counter value of specified timer channel
Include
Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation successful
E_DRVTIMER_CHANNEL: Invalid timer channel

Example

/* Open external Timer-0 capture function */
DrvTIMER_OpenCapture (E_TMRO, E_CAPTURE);
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DrvTIMER_CloseCapture

Prototype
int32_t DrvTIMER_CloseCapture (
E_TIMER_CHANNEL ch,

);
Description 2 Y
This function is used to close the external timer capture s )
Only NUC1x0xxxCx series support this functiong:N 4 3
Parameter
ch [in]
E_TIMER_CHANNEL, it coul MRO/E_TMR1/E_TMR2/E_TMR3

Include
Driver/DrvTIMER.h Q
Return Value Q
E_SUCCESS: Opergon 3ce N
E_DRVTIME N lid timQa)

VTIMER _ e
)
rototype
int32_t D SelectExternalMode (
IMER_CHANNEL ch,
E_TIMER_RSTCAP_MODE mode
)i
Description

This function is used to select to run capture function or reset the timer counter.
Only NUC1x0xxxCx series support this function, ex:NUC140VE3CN.
Parameter
ch [in]
E_TIMER_CHANNEL, it could be E TMRO/E_TMR1/E_TMR2/E_TMR3
mode [in]
E_TIMER_RSTCAP_MODE,
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E_CAPTURE : Run capture function
E_RESET : Reset counter value of specified timer channel

Include
Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation successful

E DRVTIMER_CHANNEL: Invalid timer channel ¢ %
Example \\
E);

/* Select Timer-0 runs in capture function */
DrvTIMER_SelectExternalMode (E_TMRO, E_CA R

DrvTIMER_SelectCaptureEdge
Prototype Q
int32_t DrvTIMER_OpegCap Q
E_TIME%L Q)
E_TIMER WDGE edge % .
); < :
use onfig e% edge of timer capture mode.
CX series % function, ex:NUC140VE3CN.

- EL, it could be E_TMRO/E_TMR1/E_TMR2/E_TMR3
EX_EDGE,
 MGE_FALLING : 1 to 0 transition on TEX will be detected.
_ EDGE_RISING : 0 to 1 transition on TEX will be detected.
_EDGE_BOTH : either 0 to 1 or 1 to 0 transition on TEX will be detected.

Description

7

m m m

Include
Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation successful
E_DRVTIMER_CHANNEL: Invalid timer channel

Example
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/* Configure timer-0 capture detect occurrd when 0 to 1 transition on external capture pin */
DrvTIMER_SelectCaptureEdge (E_TMRO, E_EDGE_RISING);

DrvTIMER_EnableCaptureint

Prototype
int32_t DrvTIMER_EnableCapturelnt (

E_TIMER_CHANNEL ch, 2N
);
Description
t fun

This function is used to enable the timer external int
If any transition on TEX pin and matc ith the E_
will cause the external interrupt flag( to 1.

Only NUC1x0xxxCx series support t ex:NUC140VE3CN.
Parameter
ch [in]
E_TIMER_CHANNd bBE TMRONE_ T /E_TMR2/E_TMR3
Include % A
Driver/DrvTlI Q
! Q
SUCCESSperation sugce
X AN%a timer channel
4

E
/* Enable exte capture detect interrupt function */
DrvTIMER turelnt (E_TMRO);
IMER % eCapturelnt
Prototype
int32_t DrvTIMER_DisableCapturelnt (
E_TIMER_CHANNEL ch,
)i
Description
This function is used to disable the timer external interrupt function.
Only NUC1x0xxxCx series support this function, ex:NUC140VE3CN.
Parameter

ch [in]
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E_TIMER_CHANNEL, it could be E_TMRO /E_TMR1/E_TMR2/E_TMR3

Include
Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation successful

E DRVTIMER_CHANNEL: Invalid timer channel TS
Example
tTO*/

/* Disable external timer-0 capture detect inter, func
DrvTIMER_DisableCapturelnt (E_TMRO);

DrvTIMER_EnableCapture

Prototype
int32_t DrvTIMER_EnableCa|
E_TIME % Q
)i K Q)

Description % A
This functi the sp 'E?re function.
Only NU@XO0 £S SUPPoLLIMG FUNION, ex:NUC140VESCN.
Pargmeter
N\
n _CH N&tould be E TMRO/E_TMR1/E_TMR2/E_TMR3

) ]

clude
Driver/Dr
Return
E_SUCCESS: Operation successful

E DRVTIMER_CHANNEL.: Invalid timer channel

Example

/* Enable external timer-0 capture function */
DrvTIMER_EnableCapture (E_TMRO);

DrvTIMER_DisableCapture

Prototype
int32_t DrvTIMER_DisableCapture (
E_TIMER_CHANNEL ch,
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);

Description

This function is used to disable the specified capture function.
Only NUC1x0xxxCx series support this function, ex:NUC140VE3CN.

Parameter

ch [in]
E_TIMER_CHANNEL, it could be E TMRO/E_ 1% y TMR3
Include \

Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation successful ‘

E_ DRVTIMER_CHANNEL: Invalid time @
Example Q

/* Disable external timer t uncigbn */
DrvTIMER_Disable c T 4
< Z 4

(§)

R_GetCapgur
_TIME ch,

DrvTIMER_GetCa

Prot

);

scription
This func to get the capture value of the specified timer channel.
nd theye a'1s valid only if the capture interrupt flag set to 1 by H.W.
Onl XXCx series support this function, ex:NUC140VE3CN.
Parameter
ch [in]

E_TIMER_CHANNEL, it could be E_TMRO /E_TMR1/E_TMR2/E_TMR3

Include
Driver/DrvTIMER.h

Return Value
Capture value: Return capture value
E_DRVTIMER_CHANNEL: Invalid timer channel

Example
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/* Get the external timer-0 capture interrupt status */
uint32_t u32IntStatus, u32CurData;

u32IntStatus = DrvTIMER_GetCapturelntFlag (E_TMRO);
if (u32IntStatus == 1)

{
[* Get the current capture data from timer-0 */
u32CurData = DrvTIMER_GetCaptureData (E_TMRO);
} .
DrvTIMER_GetCapturelntFlag \
Prototype
int32_t DrvTIMER_GetCapturelntFla

E_TIMER_CHANNE
)i
Description
Get the external interrupt S ron@ the specifd'ti annel.
Only NUC1x0xxxCx gaties iggunction, ex: 40VE3CN.
Parameter % % *

ch[in] Q)
R GIANBEL, it%E_ MRO/E_TMR1/E_TMR2/E_TMR3

Incligle
Dria/DrvTIMER.h

rn Value

External int \ U™No interrupt / 1:Interrupt occurred
_DRVT ANNEL.: Invalid timer channel
Example

/* Get the external timer-0 capture interrupt status */
uint32_t u32IntStatus, u32CurData;

u32IntStatus = DrvTIMER_GetCapturelntFlag (E_TMRO);
if (u32IntStatus == 1)

{

,00

[* Get the current capture data from timer-0 */
u32CurData = DrvTIMER_GetCaptureData (E_TMRO);

DrvTIMER_ClearCapturelntFlag

Prototype
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int32_t DrvTIMER_GetCapturelntFlag (
E_TIMER_CHANNEL ch,

);
Description

Clear the external interrupt flag of the specified timer channel.
Only NUC1x0xxxCx series support this function, ex:NUC140VE3C

Parameter ¢
ch [in]
E_TIMER_CHANNEL, it could be E_’ ET /| EQ§MR2 /E_TMR3

Include
Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation succ Q

E_DRVTIMER_CHAN\ tigger channel
Example
: - Q&

[* Get the extergs @ g interru@lag *
uint32_t u32l Data;

h etCaEt In _TMRO);
t %“rom timer-0 */

u32IntSta
i t
NGetCaptureData (E_TMRO);
r% status to receive the next valid capture value */
ptureintFlag (E_TMRO);

Prototype

int32_t DrvTIMER_EnableCaptureDebounce (

E_TIMER_CHANNEL ch,
)i

Description

Enable the debounce function of specified external capture input source.

Only NUC1x0xxxCx series support this function, ex:NUC140VE3CN.
Parameter

ch [in]
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E_TIMER_CHANNEL, it could be E_TMRO /E_TMR1/E_TMR2/E_TMR3

Include
Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation successful

E DRVTIMER_CHANNEL: Invalid timer channel TS
Example \

/* Enable external timer-0 capture debounce fi on *
DrvTIMER_EnableCaptureDebounce (E_T ),

DrvTIMER_DisableCaptureDebou

Prototype
int32_t DrvTIMER_DisableC eboun
E_TIME % Q
); K Q)
<

Disable the de of spe teflhal capture input source.
Only NU@XO0 sefes suppoghtig fFuNRgion, ex:NUC140VE3CN.
Pargmeter
cI ]
n CHQNNEY, i®ould be E TMRO/E_TMR1/E_TMR2/E_TMR3

) ]

clude
Driver/Dr
Return
E_SUCCESS: Operation successful

Description

E DRVTIMER_CHANNEL.: Invalid timer channel

Example

/* Disable external timer-0 capture debounce function */
DrvTIMER_DisableCaptureDebounce (E_TMRO);

DrvTIMER_EnableCounterDebounce

Prototype
int32_t DrvTIMER_EnableCounterDebounce (
E_TIMER_CHANNEL ch,
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);

Description

Enable the debounce function of specified external counter input source.
Only NUC1x0xxxCx series support this function, ex:NUC140VE3CN.

Parameter

ch [in]
E_TIMER_CHANNEL, it could be E TMRO/E_ 1% y TMR3
Include \

Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation successful ‘

E_ DRVTIMER_CHANNEL: Invalid time @
Example
OQ)

/* Enable external timer- ebo(ce functi

DrvTI MER_EnabIe% _TM&
)

scription

Disable t
nly

e Tunction of specified external counter input source.
X series support this function, ex:NUC140VE3CN.
Parameter
ch [in]
E_TIMER_CHANNEL, it could be E TMRO/E_TMR1/E_TMR2/E_TMR3

Include
Driver/DrvTIMER.h

Return Value
E_SUCCESS: Operation successful
E_DRVTIMER_CHANNEL: Invalid timer channel

Example
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/* Disable external timer-0 counter debounce function */
DrvTIMER_DisableCounterDebounce (E_TMRO);

DrvTIMER_SelectCounterDetectPhase

Prototype
int32_t DrvTIMER_SelectCounterDetectPhase (

E_TIMER_CHANNEL ch, TS
E_TIMER_TX_PHASE phase
); \

Description

This function is used to configure the
Only NUC1x0xxxCx series support t ion, ex:NUCI40VE3CN.

Parameter
ch [in]
E_TIMER_CHAN

edge [in]
E_TIMER IX?Y
EP 4

DNer/DrvTIRER h Q

Return Va .
E_SUCCESS: uccessful
E DRVT ANNEL.: Invalid timer channel

Exampl
/* ConfigU™® timer-0 counter detect phase is from low to high */

DrvTIMER_SelectCounterDetectPhase (E_TMRO, E_PHASE_RISING);

DrvTIMER_GetVersion

Prototype
uint32_t DrvTIMER_GetVersion (void)

Description

Get the version number of Timer/WDT driver.

Include
Driver/DrvTIMER.h
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Return Value
Version number :

31:24 23:16 15:8 7:0
00000000 MAJOR_NUM | MINOR_NUM BUILD_NUM

Example

/* Get the current version of Timer Driver */
u32Version = DrvTIMER_GetVersion ();

) 2
DrvWDT_Open \\

Prototype

int32_t DrvWDT_Open (E_WDT_INgaRVAL WDTIE

Description
Enable WDT engine clock and set WDT ti terval.

All bits in WDT register are wj ) must REGWRPROT bit is
enabled or disabled if wige thag d WDT bit faj
Parameter
WDTlevel [in] % A g
E_WDT| umer \W/ me-out interval. Refer to
WD eratiog fo #time-out value.
Incl@e %
Aver/DrvT *h
Return Q
_SUCCESS: QReNM s®cessful

DrvWDT_Open (E_WDT_LEVELS);

E_DRVW \
Exampl
/* Set th time-out interval is (2*16)*WDT_CLK */

DrvWDT _Close

Prototype
void DrvwDT _Close (void)

Description

The function is used to stop/disable WDT relative functions.
All bits in WDT register are write-protected. User must to check the REGWRPROT bit is
enabled or disabled if write the specified WDT bit fail.
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Parameter

None

Include
Driver/DrvTIMER.h

Return Value

None

¢
Example
/* Close Watch Dog Timer */

DrvwWDT_Close ();
DrvWDT _InstallISR

Prototype

void DrvwWDT _InstallISR (W LLBA D
. QO

Description

The function is used j
All bits in WDT regi¥ger ;

rupt ice e,
tected. & to check the REGWRPROT bit is
enabled or dis if w ecified T l.
Parameter Q
DTIS
The fungtio® point % upt service routine

Include
river/DrvTI
urn Valu
Non
Example

/* Install the WDT callback function */
DrvWDT _InstallISR (WDT_CALLBACK)WDT_Callback);

DrvWDT _loctl

Prototype
int32_T DrvwWDT _loctl (E_WDT_CMD uWDTCmd, uint32_t uArgument)

Description

The function is used to operate more WDT applications, it could be the
start/stop the WDT, enable/disable WDT interrupt function, enable/disable WDT time-out
wake up function, enable/disable system reset when WDT time-out and set the WDT time-out
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interval.
All bits in WDT register are write-protected. User must to check the REGWRPROT bit is
enabled or disabled if write the specified WDT bit fail.
Parameter
uWDTCmd [in]
E_WDT_CMD commands, it could be the one of the follow mands

E_WDT_IOC_START_TIMER -

E_WDT_IOC_STOP_TIMER - ¢
E_WDT_IOC_ENABLE_INT -
E_WDT_IOC_DISABLE_INT
E_WDT_IOC_ENABLE WAKEY>
E_WDT_IOC_DISABLE_WAKEUP -

E_WDT_IOC_RESET_TI
E_WDT_IOC_ENABLE_ UNC >

E_WDT_IOC_DISABLE_R C>
E_WDT_IOC_SET_INTERVAL
uArgument [in] Q®
Set the argument f&lﬁed DT comr%
Include % )
Driver/DrvTlI Q( I

/* Start to cou

Q DrvWDT

V1.05.001
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5. GPIO Driver

5.1. GPIO introduction 4 Q

an be shared with other
function pins; it depends on the chip configuration. These 80 p re arranged in 5 ports named with
GPIOA, GPIOB, GPIOC, GPIOD and GPIOE /Eact imum 16 pins.

NUC100 Low Density Series has up to 65 Genera DOS shared with other function
pins; it depends on the chip configuration and packag 1ES i nged in 5 ports. GPIOA,
GPIOB, GPIOC and GPIOD with each port equips ma i PIQE with 1 pin GPE[5].

5.2. GPIO Feature

5.3.
(DRVERIOIPORT .\
\Ignum\Q;F\ation Iderf@i\i}\ai\% Value Description

< ELGPAN / N\ 0 |Define GPIO Port A

/E/GPB 1 |Define GPIO Port B
\E&GPC 2 Define GPIO Port C
E GPD 3 |Define GPIO Port D
E_GPE 4 Define GPIO Port E

E_DRVGPIO_IO

Enumeration Identifier Value Description
E_IO_INPIT 0 Set GPIO as Input mode
E_10_OUTPUT 1 Set GPIO as Output mode
E_10_OPENDRAIN 2 Set GPIO as Open-Drain mode
E_10_QUASI 3 Set GPIO as Quasi-bidirectional mode
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J

Enumeration Identifier Value Description
E_I0_RISING 0 Set interrupt enable by Rising Edge or Level High
E_10_FALLING 1 Set interrupt enable by Falling Edge or Level Low
E_IO_BOTH_EDGE 2 Set interrupt enable by Both E¢iges(Rising and Falling)
E_DRVGPIO_INT_MODE @

Enumeration Identifier Value De@c\r\l‘ﬁty@r{\\k\ﬁ
E_MODE_EDGE 0 |Setinterrupt mode’is €dge trigger—)
E_MODE_LEVEL 1 Set interrup is Le tr@gé;

E_DRVGPIO DBCLKSRC N\

Enumeration Identifier Value \\J L‘\ Descrjption
E_DBCLKSRC_HCLK 0 De-bounc(g&:ou?)t}pr cIock@ﬁ@e\\s\from HCLK
E_DBCLKSRC_10K 1 %Qunce\eaun{er clgg@q&is from internal 10 KHz

E_DRVGPIO_FUNC

&,

@\Q)

\

Enumeration Identifier

SRR SeBignmemi)

S Description

E_FUNC_GPIO /_/\\AQIQGFﬁlﬁtbins \C -Set all GPIO pins as GPIO functions
E_FUNC_CLKO O \\/ Q@B\J/Z Q(\\)) Enable Clock Driver Output function
E_FUNC_I2C0 / EAFUNE 12C1 \O|GPA.8~9((GRAL0M1 |Enable 12C0 and I2C1 functions

E_FUNC_I2S

Enable 12S function

L
E_FUNC_CANO

GPA15\GRC=3
GPRONGPR:7

Enable CANO function

E FU MP1

R@/ GPC.14~15

Enable ACMPO and ACMP1 function

E FUN\é?@MPO/
AC

Enable SPIO SSO, CLK, MISO0

7EUNCK & €.0-3 and MOSIO
€<{FUNC SRIDSS1 \\\\ TGPB.10 Enable SPI0 SS1 function
E_RUNC_SPlp_28IT_MQRE\Y) ~ |GPC.4 and GPC.5 Enable SPI0 MISO1 and MOSI1
Enable SPI1 SSO, CLK, MISO0
§>= w N GPC.8~11 nd MOSI0
FUNC SPI1_SS1 GPB.9 Enable SPI1 SS1 function

\E;FgUNC_SPIl_ZBIT_MODE

GPC.12 and GPC.13

Enable SPI1 MISO1 and MOSI1

E_FUNC_SPI2

GPD.0~3

Enable SPI2 SS0, CLK, MISOO0
and MOSIO

E_FUNC_SPI2_SS1 GPA.7 Enable SPI2 SS1 function
E_FUNC_SPI2_2BIT_MODE GPD.4 and GPC.5 Enable SPI2 MISO1 and MOSI1
Enable SPI3 SSO, CLK, MISO0
E_FUNC_SPI3 GPD.8~11 and MOSIO
E_FUNC_SPI3_SS1 GPB.14 Enable SPI3 SS1 function

E_FUNC_SPI3_2BIT_MODE

GPD.12 and GPD.13

Enable SPI3 MISO1 and MOSI1

E_FUNC_SPIO_QFN36PIN

GPC.0~3

Enable SPI0 SSO, CLK, MISO0

and MOSIO for QFN36 package

-101 -
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E_FUNC_SPIO_SS1_QFN36PIN  |[GPD.1 Enable SPI0 SS1 for QFN36 package

E_FUNC_SPIO_2BIT_MODE_ Enable SPI0 MISO1 and MOSI1 for

QFN36PIN GPD.2 and GPD.3 QFN36 package

E_FUNC_ADCO/E_FUNC_ADC1/

E_FUNC_ADC2/E_FUNC_ADC3/ |5, 5 Enable ADCO/ADC1/ADC2/ADC3/

E_FUNC_ADC4/ E_FUNC_ADC5 / : ADC4/ADC5/ADC6/ADCY functions

E_FUNC_ADC6 / E_FUNC_ADC7

E_FUNC_EXTINTO/

E_FUNC_EXTINT1 GPB.14 / GPB.15 Enable Ext \%\/INTl functions

E_FUNC_TMRO/E_FUNC_TMR1/ Enabte TIME ERY/TIMER2/
GPB.8~11

E_FUNC_TMR2/E_FUNC_TMR3 T|ME,R&as nter mode

E_FUNC_TOEX/E_FUNC_T1EX/ |GPB.15, GPE.5, GPB,2[En ER1/TIMER2/

E FUNC T2EX/E_FUNC T3EX and GPB.3 N[IME rnal Capture mode

E_FUNC_UARTO GPB.0~3 ‘Enable UARTO RX, TX, RTS and CTS

E_FUNC_UARTO_RX_TX GPB.0-1 Enahle UARTO RX, TX

E_FUNC_UARTO_RTS_CTS GPB2~3 (( ) |EnableUARTORTS, CTS

E_FUNC_UART1 GPB.4~7 =/, ~\\|Enable UM RX, TX, RTS and CTS

E_FUNC_UART1_RX_TX GPB.4~5 \\_ )|Enable , TX

E_FUNC_UART1 _RTS_CTS GPB.6(7 EnafENORTPRTS, CTS

RT2 RX, TX

E_FUNC_UART2 CRBAMS
A2~

E_FUNC_PWMO01/
En PWMO01/PWM23/PWM45/
67 functions

E_FUNC_PWM23/
Enable PWMO/PWM1/PWM2/PWM3/

E_FUNC_PWMA45 /
E_FUNC_PWM67
PWM4/PWMS5/PWM6/PWM?7 functions

E_FUNC_PWMO /E_FUN
E_FUNC_PWM2/

E_FUNC |_8B Enable EBI with 8 bit address width
312 13 GPC.14~15
C.6~7,GPA.6~7,
UNCNEBN\16B PA.5~1,GPA.12~14, |Enable EBI with 16 bit address width
GPB.6~7,GPA10~11
GPB.2~-3
4. Macros

_DRVGPIO_DOUT

Prototype
_DRVGPIO_DOUT (PortNum, PinNum)

Description

This macro is used to control 1/0 Bit Output/Input Control Register of the specified pin. User
can set output data value of the specified pin by calling  DRVGPIO_DOUT macro, if the
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GPIO pin is configured as output mode. Or get the input data value by calling
_DRVGPIO_DOUT directly, if the GPIO pin is configured as input mode.

Note

Only NUC1x0xxxBx and NUC1x0xxxCx series support this function, ex:NUC140RD2BN
and NUC140VES3CN. Please refer to NuMicro™ NUC100 Series Products Selection Guide
of Appendix in details.

Parameter

PortNum [in] ¢
Specify the GPIO port. It could be 0~4 to c p&\ B/C/D/E.

[72)

PinNum [in]

Specify pin of the GPIO port. It could be 0~157

Include

Driver/DrvGP10.h
Example Q

/* Configure GPA- */

DrvGPIO_Open (E OUTPUT
/* Set GPA-1
_DRVGPIO_

PA_ L]

rototype
PA |
GPE
Description

These macros are the same as _DRVGPIO_DOUT macro but without any parameters.
User can use the macro define directly like GPA_0 to output data to the specified pin, or
get pin value from this specified pin.

Note

Only NUC1x0xxxBx and NUC1x0xxxCx series support this function, ex:NUC140RD2BN
and NUC140VE3CN. Please refer to NuMicro™ NUC100 Series Products Selection Guide
of Appendix in details.

Parameter

None

V1.05.001
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Include
Driver/DrvGP10.h

Example

[* Configure GPA-1 to output mode */
DrvGPIO_Open (E_GPA, 1, E_IO_OUTPUT);
/* Set GPA-1 to high */

GPA 1=1;

/* Configure GPB-3 to input mode */

¢
uint8_t u8PinValue;
DrvGPIO_Open (E_GPB, 3, E_IO_INPUT);
[* Get GPB-3 pin value */

u8PinValue = GPB_3;

5.5. Functions

DrvGPIO_Open %
Prototype Q
int32_t DrvGPIQ_Op®n
: ORT

W
oot

4
A to the specified GP1O operation mode.

Set the specifi
meter
port
E_DR¥GPIO_PORT, specify GPIO port. It could be E_GPA, E_GPB, E_GPC,

E_GPD and E_GPE.
i32Bit [in]

Specify pin of the GPIO port. It could be 0~15.
mode [in]

E_DRVGPIO_IO, set the specified GP10 pin to be E_IO_INPUT, E_IO_OUTPUT,
E_I0_OPENDRAIN or E_I0_QUASI mode.

Include
Driver/DrvGPIO.h

Return Value

V1.05.001
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E_SUCCESS: Operation successful
E_DRVGPIO_ARGUMENT: Incorrect argument

Example
/* Configure GPA-0 to GP10 output mode and GPA-1 to GPIO igput mode*/

DrvGPIO_Open (E_GPA, 0, E_IO_OUTPUT);
DrvGPIO_Open (E_GPA, 1, E_IO_INPUT);

L 2
DrvGPIO_Close
Prototype
32_ti

int32_t DrvGPIO_Close (E_DRVGPIO_PORT port, it)
Description
Close the specified GPIO pin function in to quasi-
Parameter
port [in] Q
E_DRVGPIO e O port. It&@e E_GPA, E_GPB, E_GPC,
E_GPD and E @P
- )
i32Bit [in]
Specj e port. Ko ~15.
Incl@le %
Lver/DrvGRIO? Q
Return Q

E_DRVGPI
Exampl
/* Close
DrvGPIO_Close (E_GPA, 0);

DrvGPIO_SetBit

Prototype
int32_t DrvGPIO_SetBit (E_DRVGPIO_PORT port, int32_t i32Bit)

Description
Set the specified GP1O pinto 1.

Parameter

port [in]
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E_DRVGPIO_PORT, specify GPIO port. It could be E_GPA, E_GPB, E_GPC,
E_GPD and E_GPE.

i32Bit [in]
Specify pin of the GPIO port. It could be 0~15.

Include
Driver/DrvGPIO.h

Return Value ¢
E_SUCCESS: Operation successful \\

E_DRVGPIO_ARGUMENT: Incorrect argu

Example

/* Configure GPA-0 as GPIO output
DrvGPIO_Open (E_GPA, 0,E_IO_O
I* Set GPA-0 to 1(high) */

DrvGPIO_SetBit (E_GPA, 0);
DrvGPIO_GetBit \Q ’ Q)

Prototype )
int32_t DrvGP% G@ int32_t i32Bit)

from the S@GPIO pin.

4
T, specify GPIO port. It could be E_GPA, E_GPB, E_GPC,

in of the GPIO port. It could be 0~15.

Include
Driver/DrvGPI0O.h

Return Value
The specified input pin value: 0/ 1
E_DRVGPIO_ARGUMENT: ncorrect argument

Example

int32_t i32BitValue;

/* Configure GPA-1 as GPIO input mode*/
DrvGPIO_Open (E_GPA, 1, E_IO_INPUT);
i32BitValue = DrvGPIO_GetBit (E_GPA, 1);
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if (u32BitValue ==1)
{

}

else

printf(“GPA-1 pin status is high.\n”);

printf(“GPA-1 pin status is low.\n™);

. ) 2
DrvGPIO_CIrBit
Prototype \
int32_t DrvGPIO_CIrBit (E_DRVGPIO_POMT poINt32_ Ng2Bi

Description
Set the specified GP1O pin to 0.

Parameter

port [in] Q
E_DRVGPIO_PO K GP I port. It cyld bg Y GPA E_GPB, E_GPC,
E_GPD and E_

')
045

i32Bit [in]

Specify pi rt. It& .

T: Incorrect arguments

E
/* COMN PA-0 as GPIO output mode*/
DrvGP1OWpen (E_GPA, 0, E_I0_OUTPUT);
/* Set GPA-0 to O(low) */
DrvGPIO_CIrBit (E_GPA, 0);

DrvGPIO_SetPortBits

Prototype
int32_tDrvGPIO_SetPortBits (E_DRVGPIO_PORT port, int32_t i32Data)

Description

Set the output port value to the specified GP10O port.

Parameter
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port [in]

E_DRVGPIO_PORT, specify GPIO port. It could be E_GPA, E_GPB, E_GPC,
E_GPD and E_GPE.

i32Data [in]
The data output value. It could be 0~0xFFFF.

Include

Driver/DrvGPIO.h ¢
Return Value
E_SUCCESS: Operation successful

E_DRVGPIO_ARGUMENT: Incorrect argument

Example

/* Set the output value of GPA port to OX
DrvGPIO_SetPortBits (E_GPA, 0x1234);

DrvGPIO_GetPortBits \%

Prototype

int32_t DrvGP tPg _DRVGQ_) port)
Description
the inputgQrt v romt \ P10 port.

T®specify GPIO port. It could be E_GPA, E_GPB, E_GPC,

Return Value
The specified input port value: 0 ~ OXFFFF
E_DRVGPIO_ARGUMENT: Incorrect argument

Example

/* Get the GPA port input data value */
int32_t i32PortValue;
i32PortValue = DrvGPIO_GetPortBits (E_GPA);

DrvGPIO_GetDoutBit

Prototype

V1.05.001
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int32_t DrvGPIO_GetDoutBit (E_DRVGPIO_PORT port, int32_t i32Bit)

Description

Get the bit value from the specified Data Output Value Register. If the bit value is 1, it’s
meaning the pin is output data to high. Otherwise, it’s output data to low.

Parameter

port [in]
E_DRVGPIO_PORT, specify GPIO port. It could%e % _GPC,
E_GPD and E_GPE.
i32Bit [in] \
e 0~15.

Specify pin of the GPIO port. It could b

Include
Driver/DrvGPI10.h

Return Value

The bit value of the specq{ ro/1 Q
E DRVGPIO_ARGU n ciargument Q
Example Q% A
d O

/* Get the GPA alue */
int32_t i3
i AN DIR1G GetDo% L 1);
DryGPIORGetPoRD3utB; Q‘
Prgtotype .
int32_t DrvGP DoutBits (E_DRVGPIO_PORT port)
ription
Get lue from the specified Data Output Value Register. If the corresponding bit of
the retu rt value is 1, it means the corresponding bit is output data to high. Otherwise, it’s
output data to low.
Parameter
port [in]

E_DRVGPIO_PORT, specify GPIO port. It could be E_GPA, E_GPB, E_GPC,
E GPD and E_GPE.

Include
Driver/DrvGPIO.h

Return Value

The portt value of the specified register: 0 ~ OXFFFF
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E_DRVGPIO_ARGUMENT: Incorrect argument

Example

[* Get the GPA port data output value */
int32_t i32PortValue;
i32PortValue = DrvGPIO_GetPortDoutBits (E_GPA);

DrvGPIO_SetBitMask

¢
Prototype
int32_t DrvGPIO_SetBitMask (E_DRVGPIO T p% i )

Description

This function is used to protect the wig
set the bit mask, the write signal is m

a function o corresponding GPIO pin. When
d write data to the protect bit is ignored.

Parameter

port [in]
E_DRVGPIO_PO p GPi@ port. It c b PA, E_GPB, E_GPC,
E_GPD and E_GE
)

i32Bit [in]

Q ;rvGPIOGetBitMask

Prototype
int32_t DrvGPIO_GetBitMask (E_DRVGPIO_PORT port, int32_t i32Bit)

Description
Get the bit value from the specified Data Output Write Mask Register. If the bit value is 1, it
means the corresponding bit is protected. And write data to the bit is ignored.

Parameter

port [in]
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E_DRVGPIO_PORT, specify GPIO port. It could be E_GPA, E_GPB, E_GPC,
E_GPD and E_GPE.

i32Bit [in]
Specify pin of the GPIO port. It could be 0~15.

Include
Driver/DrvGPIO.h

Return Value ¢
The bit value of the specified register: 0/ 1 \
Example
esiste

/* Get the bit value from GPA Data Outgut Write Mas */

int32_t i32MaskValue;
i32MaskValue = DrvGPIO_GetBittVRg
[* If (i32MaskValue = 1), its meaning

DrvGPIO_CIrBitMask
Prototype x

int32_t DrvGPIO_CRgit ( VGPI Mort, int32_t i32Bit)

Description Q
Tha N is to Amove t rovect function of the the corresponding GP1Opin.
er removeRge bi , v% corresponding bit is workable.

T®specify GPIO port. It could be E_GPA, E_GPB, E_GPC,

in of the GPIO port. It could be 0~15.

Include
Driver/DrvGPI0O.h

Return Value
E_SUCCESS: Operation successful

Example

/* Remove the GPA-0 write protect function */
DrvGPIO_CIrBitMask (E_GPA, 0);
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DrvGPIO_SetPortMask

Prototype
int32_t DrvGPIO_SetPortMask (E_DRVGPIO_PORT port, int32_t i32MaskData)

Description

This function is used to protect the write data function of the co onding GPIO
pins.When set the bits are masked, write data to the grotec reggored.

Parameter
port [in]
E_DRVGPIO_PORT, specify GPIO poM. It d be PAE_GPB, E_GPC,
E_GPD and E_GPE.

i32MaskData [in]

Specify pins of the GP1O port. It € XFFFF.
Include Q

Driver/DrvGPI10.h %
Return Value
<
0
ncorr 5

write dayfu /
a 1);

VG 2 3
ototype
nt32_t etPortMask (E_DRVGPIO_PORT port)
Description
Get the port value from the specified Data Output Write Mask Register. If the corresponding
bit of the return port value is 1, it’s meaning the bits are protected. And write data to the bits
are ignored.
Parameter
port [in]
E_DRVGPIO_PORT, specify GPIO port. It could be E_GPA, E_GPB, E_GPC,
E_GPD and E_GPE.
Include

Driver/DrvGPI0O.h
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Return Value

The portt value of the specified register: 0 ~ OXFFFF

Example

/* Get the port value from GPA Data Output Write Mask Resister */
int32_t i32MaskValue;

i32MaskValue = DrvGPIO_GetPortMask (E_GPA);

[* If (i32MaskValue = 0x11), its meaning GPA-0/4 are {otecte

DrvGPIO_ClIrPortMask \
Prototype
rt, int

int32_t DrvGPIO_ClrPortMask (E_DRVGPIO_POR _t i32MaskData)

Description ‘

This function is used to remove the write %
AC CQ

After remove those bits mask, write data to

Parameter
port [in] x
E_DRVGPIO | e P10 po Quie be E_GPA, E_GPB, E_GPC,
E _GPD al P
i32MaskD QQ
c& 10 po% be 0~OxFFFF.
Incl Q
Dri ry

o Q
rn Value
E_SUCCES
Exampl
/* Remo € GPA-0/4 write protect function */
DrvGPIO_ClrPortMask (E_GPA, 0x11);
DrvGPIO_EnableDigitallnputBit

Prototype
int32_t DrvGPIO_EnableDigitalInputBit (
E_DRVGPIO_PORT port,
E_DRVGPIO_PIN i32Bit

nction of g8 clgesponding GPIO pins.
espondifvg by ardworkable.

Description

Enable 10 digital input path of the specified GPIO input pin.
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Parameter
port [in]

E_DRVGPIO_PORT, specify GPIO port.
It could be E_GPA, E_GPB, E_GPC, E_GPD and E_GPE.

pin [in]
Specify pin of the GPIO port. It could be be 0~15.

Include L 2
Driver/DrvGPIO.h
Return Value

E_SUCCESS: Operation successful

Example:
/* Enable GPA.O 10 digital input pa

Prototype
int32_t DrvGRlO

Desciqgtion
Dis igital§ th 8f the specified GPIO input pin.

rameter
port [i

P1O_PORT, specify GPIO port.
d be E_GPA, E_GPB, E_GPC, E_GPD and E_GPE.

pin [in]
Specify pin of the GPIO port. It could be be 0~15.

Include
Driver/DrvGPI10.h

Return Value
E_SUCCESS: Operation successful
Example:

/* Disable GPA.O 10 digital input path */
DrvGPIO_DisableDigitallnputBit (E_GPA, 0);
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DrvGPIO_EnableDebounce

Prototype
int32_t DrvGPIO_EnableDebounce (E_DRVGPIO_PORT port, int32_t i32Bit)

Description

Enable the de-bounce function of the specified GPIO input pin.

Parameter ) 2
port [in]
E_DRVGPIO_PORT, specify GPIO por, ould b G F GPB, E_GPC,

E_GPD and E_GPE.
i32Bit [in]
Specify pin of the GPIO port. It &

Include

Driver/DrvGPI10.h
Return Value
E_SUCCESS: Opergon 3ce

Example
/* Enabl

isabl@Debou %

Dy GPI
Pigfotype .
int32_t DrvGP
QD riptio,

Debounce (E_DRVGPIO_PORT port, int32_t i32Bit)
Parameter

bounce function of the specified GPIO input pin.

port [in]

E_DRVGPIO_PORT, specify GPIO port. It could be E_GPA, E_GPB, E_GPC,
E GPD and E_GPE.

i32Bit [in]
Specify pin of the GPIO port. It could be 0~15.

Include
Driver/DrvGPI10.h

Return Value
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E_SUCCESS: Operation successful

Example

/* Disable GPA-0 interrupt de-bounce function */
DrvGPIO_DisableDebounce (E_GPA, 0);

DrvGPIO_SetDebounceTime

Prototype *
int32_t DrvGPI1O_SetDebounceTime (
uint32_t u32CycleSelection, \
E_DRVGPIO_DBCLKSRC ClockSource
)

Description

Set the interrupt de-bounce sam { the de-INundcownter clock source. If
the de-bounce clock source is RHz andgbamg cle selection is 4. The
target de-bounce time is ) 1000)) s =16 % 600 us, and system will

sampling interrupt input

Parameter % A
gFsampgling cyclegse ti%range of value is from 0 ~ 15. The target
iy %'on))*(ClockSource) second.
t could be DBCLKSRC_HCLK or DBCLKSRC_10K.

Re®irn V

ES peration successful

E_DRVGPIO_ARGUMENT: Incorrect argument
Example

/* Set de-bounce sampling time to 1600 us. (2°*4)*(10 KHz) */
DrvGPIO_SetDebounceTime (4, E_DBCLKSRC_10K);

DrvGPIO_GetDebounceSampleCycle

Prototype
int32_t DrvGP10_GetDebounceSampleCycle (void)

Description
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This function is used to get the number of de-bounce sampling cycle selection.

Parameter

None

Include
Driver/DrvGPIO.h

Return Value ¢
Number of the sampling cycle selection: 0 ~ 15 \\

Example

int32_t i32CycleSelection;
i32CycleSelection = DrvGPI10O_GetDg
* 1f i32CycleSelection is 4 and cloc

DrvGPIO_Enableint

Prototype
int32_t DrvGPIO_E
E_DRVGR
int32
R
E_DRV

ription

Enable the i on of the specified GP10 pin. Excpet for GPB.14 and GPB.15 pins.

PaMamete
port

E_DRVGPIO_PORT, specify GPIO port. It could be E_GPA, E_GPB, E_GPC,
E_GPD and E_GPE.

i32Bit [in]
Specify pin of the GPIO port. It could be 0~15. But the GPB.14/15 is only used for
external interrupt 0/1.

TriggerType [in]

E_DRVGPIO_INT_TYPE, specify the interrupt trigger type. It could be
E_IO_RISING, E_IO_FALLING or E_IO_BOTH_EDGE and it’s meaning the
interrupt function enable by rising edge/high level, falling edge/low level or both rising
edge and falling edge. If the interrupt mode is E_MODE_LEVEL and interrupt type is
E_BOTH_EDGE - then calling this API is ignored.

Mode [in]
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E_DRVGPIO_INT_MODE, specify the interrupt mode. It could be E_MODE_EDGE
or E_MODE_LEVEL to control the interrupt is by edge trigger or by level trigger. If
the interrupt mode is E_ MODE_LEVEL and interrupt type is E BOTH_EDGE - then

calling this API is ignored.

Include
Driver/DrvGPIO.h

Return Value TS
E_SUCCESS: Operation successful
E_DRVGPIO_ARGUMENT: Incorrect argume,

Example

/* Enable GPB-13 interrupt function
DrvGPIO_Enablelnt (E_GPB, 13, E

"

DrvGPIO_Disablelnt ‘
Prototype %
int32_t DrvGPIO_Di \ |0_PORT&)wt32_t i32Bit)
Description % % ¢
D_isable thedn n f the @IO pin. Excpet for GPB.14 and GPB.15
pin
Parg@neter \ %
PORRLin]
- F%ify GPIO port. It could be E_GPA, E_GPB, E_GPC,

Bl
i32Bit [in]
Speci
Q Include

e GPIO port. It could be 0~15. But the GPB.14/15 is only used for
upt 0/1.

Driver/DrvGP10.h

Return Value
E_SUCCESS: Operation successful

Example

/* Disable GPB-13 interrupt function. */
DrvGPIO_Disablelnt (E_GPB, 13);
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DrvGPIO_SetIntCallback

Prototype
void DrvGPIO_SetIntCallback (
GPIO_GPAB_CALLBACK pfGPABCallback,
GPIO_GPCDE_CALLBACK pfGPCDECallback

‘ %
pow\\ PE port,  except
Parameter

. \
pfGPCDECallback [in], the function' ‘ PC/GPDIG allback function.
Include

Driver/DrvGPI10.h %
Return Value

N
Q?})

)

Description

Install the interrupt callback function for GPA/
GPB.14 and GPB.15 pins.

None

Example
/ P an /E inter§upINaNack functions */
VGPIO_SeMgCallback (GPARCUIMK, GPCDECallback):

N\

GP
totype
void Drv
E INT_TYPE TriggerType,
E” IO_INT_MODE Mode,

GPIO_EINTO_CALLBACK pfEINTOCallback

10 INT

)

Description
Enable the interrupt function for external GP10O interrupt from /INTO(GPB.14) pin.

Parameter
TriggerType [in]

E_DRVGPIO_INT_TYPE, specify the interrupt trigger type. It could be E_IO_RISING,
E_10_FALLING or E_IO_BOTH_EDGE and it’s meaning the interrupt function enable
by rising edge/high level, falling edge/low level or both rising edge and falling edge. If
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the interrupt mode is E_MODE_LEVEL and interrupt type is E_BOTH_EDGE - then
calling this API is ignored.

Mode [in]
E_DRVGPIO_INT_MODE, specify the interrupt mode. It could be E_MODE_EDGE

or E_MODE_LEVEL to control the interrupt is by edge trigger or by level trigger. If the
interrupt mode is E. MODE_LEVEL and interrupt type is E QTH_EDGE - then calling

this API is ignored
pfEINTOCallback [in]

¢
It’s the function pointer of the external INTO callbac tio
Include

Driver/DrvGPI10.h

Return Value

None

Example

/* Enable external INTO r alling and bothgme
DrvGPIO_EnableEINTO ¥R O WQTHAFDGE, E_NOD{

DrvGPIO_Disable 7% Q%s

er. */
GE, EINT1Callback);

Prototype
vG Di NTO %
DescNgtion
Disal grerrupt unc external GPIO interrupt from /INTO (GPB.14) pin.
ameter ¢

None
Include

Driver/D
Return Value

None

Example

/* Disable external INTO interrupt function. */
DrvGPIO_DisableEINTO ();

DrvGPIO_EnableEINT1

Prototype
void DrvGPIO_EnableEINT1 (

V1.05.001

-120 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

E_DRVGPIO_INT_TYPE TriggerType,
E_DRVGPIO_INT_MODE Mode,
GPIO_EINTO_CALLBACK pfEINTOCallback

)

Description
Enable the interrupt function for external GP10O interrupz‘rom / ( .15) pin.

Parameter
TriggerType [in]

E_DRVGPIO_INT_TYPE, specify the
E_IO_FALLING or E_IO_BOTH_EDGE and it

trigg pe. Yt could be E_IO_RISING,
eaninQ®he interrupt function enable

by rising edge/high level, falling ow level or rising edge and falling edge. If
the interrupt mode is E_MODE_ and interrupt type is E_BOTH_EDGE - then
calling this API is ignored.

Mode [in]

@h ould be E_ MODE_EDGE

E_DRVGPIO_INT_MO i
or E_ MODE_LEVE 0 ol interrupt@ By NJagitrigger or by level trigger. If
the interrupt modegg E EL and intdgup®type is E_BOTH_EDGE - then
calling this API §figrsed .
pfEINT1Call in]

It’s th oint

Inclfife %

jver/DrvGigl OY Q

one

mple
/* Ena
DrvG

INT1 interrupt as low level trigger. */
[eEINT1 (E_IO_FALLING, E_MODE_LEVEL, EINT1Callback);

DrvGPIO_DisableEINT1

Prototype
void DrvGPIO_DisableEINT1 (void)

Description
Disable the interrupt function for external GPIO interrupt from /INT1(GPB.15) pin.

Parameter

None

Include

V1.05.001
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Driver/DrvGPI10.h

Return Value
None

Example

/* Disable external INT1 interrupt function. */
DrvGPIO_DisableEINT1 ();

) 2
DrvGPIO_GetIntStatus \
Prototype

uint32_t DrvGPIO_GetlntStatus (E_DRVGPIO_PO ort)

Description

Get the port value from the specified Inter ger Sour tor Register.If the

corresponding bit of the return port value i J¥neanin INErr¥pt occurred at the
corresponding bit. Otherwise, upt occUrred at t@
Parameter Q

port [in] N
E_DRVG y GPI rt. Id be E_GPA, E_GPB, E_GPC,

(@)
E_GPDa E
Incl %
iver/DrvGPI Q

upt status. */
i s = DrvGPIO_GetIntStatus (E_GPA);
DrvGPIO_InitFunction

Prototype
int32_t DrvGPIO_InitFunction (E_DRVGPIO_FUNC function)

Description
Initialize the specified function and configure the relative pins for specified function used.
Note

Not all the chips support these functions. Please refer to NuMicro™ NUC100 Series
Products Selection Guide of Appendix in details.
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Parameter
function [in]

DRVGPIO_FUNC, specified the relative GPIO pins as special function pins.
It could be:

E_FUNC_GPIO,
E_FUNC_CLKO,

E_FUNC_I2C0/E_FUNC_I2C1,

E_FUNC_I2S, .

E_FUNC_CANO,

E_FUNC_ACMPO / E_FUNC_ACMP
E_FUNC_SPIO/E_FUNC_SPI0_SSi@ MQ&IC ~

A MODE,
E_FUNR SPAW2BIT_MODE,
E_FUNC_SPI2/E_FUNC_SPI2 $S1 UNCNPI2_2BIT_MODE,
E_FUNC_SPI3/E_FUNC_SPI3_SS1/E Y SPI13_2BIT_MODE,
E_FUNC_SPI0_QFN36Pjff

E_FUNC_SPIO_2BIT_M
E_FUNC_ADCO/E_FUNX
E_FUNC_ADC4/E_FUNC_

E_FUNC_EXTINT, FUNC N T1,

E_FUNC_TNRO /  TMR1/E_E 2/E_FUNC_TMR3,

-~ 3 C@1EX/E_ X | E_FUNC_T3EX,

-~ ~ \ | UARTO_ / E_FUNC_UARTO_RTS_CTS,

- , RX X /E_FUNC_UART1 RTS_CTS,
> L TX /E_FUNC_UART2_RTS_CTS.
W E_FUNC_PWMA45 / E_FUNC_PWM67,
/| E_FUNC_PWM2 / E_FUNC_PWM3 /

/* Init UARTO RX, TX, RTS and CTS function */
DrvGPIO_lInitFunction (E_FUNC_UARTO);

DrvGPIO_GetVersion

Prototype
uint32_t DrvGPIO_GetVersion (void)

Description
This function is used to return the version number of GPIO driver.

Include
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Driver/DrvGPI10.h

Return Value
The version number of GPIO driver:

31:24 23:16 15:8 7:0
00000000 MAJOR_NUM | MINOR_NUM | BUILD_NUM

Example

/* Get the current version of GPIO Driver */ ©
int32_t i32GPIOVer;
i32GPIOVer = DrvGPIO_GetVersion ();

N\
R

<

&
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6. ADC Driver

6.1. ADC Introduction S

naleg-t ital converters (SAR
cyclesa convert one sample, and the
ree operation modes: single,

NuMicro™ NUC100 series contain one 12-bit successive app
A/D converter) with 8 input channels. It takes about 27 AD,
maximum input clock to ADC is 16MHz at 5.0V.The A/D convert

single-cycle scan and continuous scan mode. The A/ nverters cal
STADC/PB.8 pin. In this document, we will introd(¢e haw to use the A

6.2. ADC Feature w

C
%

Support Self-calibration to minimize conversion error.
Support single end and differential input signal.
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—

6.3. Type Definition

E_ADC_INPUT_MODE

Enumeration Identifier Value Description

ADC _SINGLE _END 0 ADC single end input

ADC_DIFFERENTIAL 1 ADC differential input—>
E_ADC _OPERATION_MODE <®

Enumeration Identifier Value | Deserigtion

ADC SINGLE_OP 0 Single opgration Mode

ADC SINGLE CYCLE_OP

Single cyclescan mode

ADC_CONTINUOUS_OP

1
2 RSontinuous scapnmode

E_ADC_CLK_SRC

RN

Enumeration Identifier

Description YN

EXTERNAL_12MHZ

External 12MHNz clogk

INTERNAL_PLL

7]\ Internal RICC clock’)

INTERNAL_HCLK

System clock )

INTERNAL_RC22MHZ ((

Intéfnal22 4184MHz clock

E_ADC_EXT_TRI_GO

Nalue
\@
T
2
EN
@)b (\Qﬁ@

Enumeration Igentifje \\\ \/ VAtue \\Description
LOW_LEVEL[ [ Q. ((\pLow level trigger
HIGH_LEVEL\ \ 1N\ | High level trigger
FALLING _EDGE ) ) JAON\R&)” | Falling edge trigger
RISING EDGE R Rising edge trigger

\@s

B b(\fxtlbq\lQentlfle(\ Value | Description
N\EXTERNAL_INPUTSSIGNAL 0 External input signal
INTERNAL_BANDGAR 1 Internal bandgap voltage
INTERNAL_TEMPERATURE_SENSOR | 2 Internal temperature sensor
_ADC_CMP_CONDITION
Enumeration Identifier Value Description
LESS_THAN 0 Less than compare data
GREATER OR EQUAL 1 Greater or equal to compare data
E_ADC_DIFF_MODE_OUTPUT_FORMAT
Enumeration Identifier Value Description
UNSIGNED_OUTPUT 0 Unsigned format
TWOS_COMPLEMENT 1 2’s complement format

-126 -
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6.4. Macros

_DRVADC_CONV

Prototype
void _DRVADC_CONV (void); ) 4
Description \

Inform ADC to start an A/D conversion. \
Include

Driver/DrvADC.h

Return Value

None. Q
Example Q
0

/* Start an A/D convisi % L
_DRVADC_C ;
_DRVAD g Q,F _FL"(%.Q
pe

Pro
uin t DEWADC GEQARCINT _FLAG (void);

Get the statu ynterrupt flag.

Return Value
0: ADC interrupt does not occur.

1: ADC interrupt occurs.

Example
/* Get the status of ADC interrupt flag */
ifl DRVADC_GET_ADC_INT_FLAG())
printf(“ADC interrupt occurs.\n);

V1.05.001
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_DRVADC_GET_CMPO_INT_FLAG

Prototype
uint32_t _DRVADC_GET_CMPO_INT_FLAG (void);

Description

Get the status of ADC comparator 0 interrupt flag.

Include ¢

Driver/DrvADC.h \

Return Value
0: ADC comparator 0 interrupt does not occur.

1: ADC comparator 0 interrupt occur

Example
/* Get the status of ADC comp, 0 inter g*
if DRVADC_GET_C |%()) Q
printf(“ADC comp ’N urs.\n”); Q
QY R
_DRVADC_GET_ AG Q)

t32_t DRNADC T_% AG (void);

Descr
compyator 1 interrupt flag.
)
clude
Return
0: ADC cornparator 1 interrupt does not occur.

1: ADC comparator 1 interrupt occurs.

Example
[* Get the status of ADC comparator 1 interrupt flag */
if DRVADC_GET_CMP1_INT_FLAG())

printf(“ADC comparator 1 interrupt occurs.\n);

_DRVADC_CLEAR_ADC_INT_FLAG

Prototype

V1.05.001
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void_DRVADC_CLEAR_ADC_INT_FLAG (void);

Description
Clear the ADC interrupt flag.

Include
Driver/DrvADC.h

Return Value ¢
None.

Example

/* Clear the ADC interrupt flag */

_DRVADC_CLEAR_ADC_INT F

_DRVADC_CLEAR_CMPO_INT_FLA Q
Prototype Q
void _DRVADC_CLEANIT LA Q

s €l

G (voiy
Description % ) 2

Clear the ADQ rrupt

_ LEAR_CMPO_INT_FLAG();
_DRVADC_CLEAR_CMP1_INT_FLAG
Prototype

void _DRVADC_CLEAR_CMP1_INT_FLAG (void);

Description

Clear the ADC comparator 1 interrupt flag.

Include
Driver/DrvADC.h

Return Value

V1.05.001
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None.

Example
[* Clear the ADC comparator 1 interrupt flag */
_DRVADC_CLEAR_CMP1_INT_FLAG();

6.5. Functions . %
DrvADC_Open \\
Prototype
void DrvADC_Open (
E_ADC_INPUT_MODE InputMod®
E_ADC_OPERATION_MODE OpMo
uint8_t u8ChannelSelQitwi Q

E ADC CLK SRCC
uint8_t u8AdcDiv{gor

QQ)‘
)i
Description

fu an% related settings.

e%alog input signal. It might be single-end or differential input.

2 D : single-end input mode
NTIAL : differential input mode
Q =

r )

Specify the operation mode. It might be single, single cycle scan or continuous scan

mode.

ADC_SINGLE_OP : single mode
ADC_SINGLE_CYCLE_OP : single cycle scan mode
ADC_CONTINUQUS_OP : continuous scan mode

u8ChannelSelBitwise [in]

Specify the input channels. If software enables more than one channel in single mode,
only the channel with the lowest number will be converted and the other enabled channels
will be ignored. For example, if user enable channel 2, 3 and 4 in single mode, only
channel 2 will be converted. In differential input mode, only the even number of the two
corresponding channels needs to be enabled. The conversion result will be placed to the
corresponding data register of the selected channel. For example, in single-end input
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mode, Ox4 means the channel 2 is selected; in differential input mode, it means channel
pair 1 is selected.

ClocksSre [in]
Specify the clock source of ADC clock.
EXTERNAL_12MHZ : external 12MHz crystal
INTERNAL_PLL : internal PLL output

INTERNAL_HCLK : system clock ®
INTERNAL_RC22MHZ  :internal 22.1184MHz clll
u8AdcDivisor [in]

f UBANRIVISET is 0 ~ OxFF.
(u8AdcDivisor + 1)

Determine the ADC clock frequency. The@an

ADC clock frequency = ADC clocksource freque
Include
Driver/DrvADC.h
Return Value Q
None. < I

Example

)
on modeRchal is selected, ADC clock frequency =

[*singleend i ;
12MHz/(5
en( GLE% Y SINGLE_OP, 0x20, EXTERNAL_12MHZ, 5);

«Q

ADC_C
ototype M
void Drv. oid);
Descrip
Close AD®unctions. Disable ADC, ADC engine clock and ADC interrupt.

Include
Driver/DrvADC.h

Return Value

None.

Example
/* Close the ADC function */
DrvADC_Close();
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DrvADC_SetADCChannel

Prototype
void DrvADC_SetADCChannel (
uint8_t u8ChannelSelBitwise,
E_ADC_INPUT_MODE InputMode

)i
Description

Select ADC input channels.

Parameters

u8ChannelSelBitwise [in]

Specify the input channels. If soft'g
only the channel with the lowest nump
will be ignored. For example_if user eny
channel 2 will be converte Mferentia
corresponding chan

corresponding data re r e sejcted chanriyl.
mode, Ox4 mean a ectedgig diffoheg#al input mode, it means channel
pair 1 is selected % )

InputMode [i

/* In single-end input mode, this function select channel 0 and channel 2; In differential input
mode, it select channel pair 0 and channel pair 1. */

DrvADC_SetADCChannel (0x5);
DrvADC_ConfigADCChannel7

Prototype
void DrvADC_ConfigADCChannel7 (E_ADC_CH7_SRC Ch7Src);

Description

Select the input signal source of ADC channel 7.

V1.05.001
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Parameters
Ch7Src [in]
Specify the analog input source.
EXTERNAL_INPUT_SIGNAL : external analog input
INTERNAL_BANDGAP : internal band gap voltage
INTERNAL_TEMPERATURE_SENSOR : internal temperat™g sensor

Include ¢
Driver/DrvADC.h \
Return Value
None.
Example

Prototype
void DrvAQC

Des
the ADCJ

Parame

: single-end input mode

. differential input mode

Include
Driver/DrvADC.h

Return Value

None.

Example
/* The following statement indicates that the external analog input is a single-end input */
DrvADC_SetADClInputMode(ADC_SINGLE_END);

V1.05.001
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DrvADC_SetADCOperationMode

Prototype
void DrvADC_SetADCOperationMode (E_ADC_OPERATION_MODE OpMode);

Description

Set the ADC operation mode.

Parameters
OpMode [in]
Specify the operation mode.
ADC_SINGLE_OP
ADC_SINGLE_CYCLE_OP
ADC_CONTINUOUS_OP

Include
Driver/DrvADC.h
Return Value \
None. % L 2
Example Q
in emgiht configfM sivgle mode as the operation mode */
VADC_SetMQCOperatio @ PSINGLE_OP);
I

/*
ADC._ K

C

7

void Drv CIkSrc (E_ADC_CLK_SRC Clocksrc);

Select the C clock source.

Parameters
ClocksSrec [in]
Specify the ADC clock source.

EXTERNAL_12MHZ : external 12MHz crystal
INTERNAL_PLL > internal PLL output
INTERNAL_HCLK : system clock

INTERNAL_RC22MHZ  :internal 22.1184MHz RC oscillator

Include
Driver/DrvADC.h
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Return Value

None.

Example
[* Select the external 12MHz crystal as the clock source of ADC */
DrvADC_SetADCCIkSrc (EXTERNAL_12MHZ);

DrvADC_SetADCDivisor

) 2
Prototype \
void DrvADC_SetADCDivisor (uint8_t u8A or);

Description
Set the divisor value of ADC clock td @ ine the ADC clock frequency.
ADC clock frequency = ADC clock sourcy @

acy / (u8 {or +1)

Parameters
u8AdcDivisor [in] <
Specify the divis e, r of u8 ivi 0 ~ OxFF.
4
Include Q
Driver/Dr Q

O
<< D

/* The clock so, &is from external 12MHz crystal. The ADC clock frequency is

2MHz. */

rvADC § IkSrc (EXTERNAL_12MHZ);
Q Drv. DCDivisor (5):

DrvADC_EnableADCInt

Prototype
void DrvADC_EnableADClInt (
DRVADC_ADC_CALLBACK Callback,
uint32_t u32UserData

);

Description

V1.05.001
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Enable ADC interrupt and setup the callback function. As an ADC interrupt occurs, the
callback function will be executed. When the ADC interrupt function is enabled and one of
the following conditions happens, the ADC interrupt will be asserted.

» The A/D conversion of the specified channel is completed in single mode.
» The A/D conversions of all selected channels are completed in single cycle scan mode or
continuous scan mode.

Parameters

Callback [in] ¢
The callback function of the ADC interrupt. \\

u32UserData [in]
The parameter of the callback function.

Include

Driver/DrvADC.h
Return Value

None. Q
Example

4
/* ADC interrugissallba an */
void Adcl i —

Prototype
void DrvADC_DisableADCInt (void);

Description
Disable the ADC interrupt.

Parameters

None

Include
Driver/DrvADC.h
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Return Value

None.

Example
/* Disable the ADC interrupt */
DrvADC_DisableADCInt();

DrvADC_EnableADCCmpQOint

) 2
Prototype \
void DrvADC_EnableADCCmpOInt (

DRVADC_ADCMPO_CALLBACK Callback,

uint32_t u32UserData
);
Description

Enable the ADC compa
satisfies the compare con
interrupt will be asse d

pt gand setup ¢ tion. If the conversion result
s9&in DIVADC_En3gleA mpO(), a comparator 0
Xe

funggigQ wi cuted.
Q)b ‘

Parameters
Callback
e coMgack ofthe% parator O interrupt.
eter of t@nction
)

| de
Driver/Drv

Relirn Vague
None.

Example

/* ADC comparator O interrupt callback function */

void CmpOlIntCallback(uint32_t u32UserData)

{
gu8AdcCmpOIntFlag = 1;

}
int32_t main()

{
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/* Enable the ADC comparator 0 interrupt and setup the callback function. The parameter
0 will be passed to the callback function. */

DrvADC_EnableADCCmpOInt(CmpOIntCallback, 0);

DrvADC_DisableADCCmpOint

Prototype L
void DrvADC_DisableAdcmpOInt (void);
Description
Disable the ADC comparator O interrupt.
Parameters
None.
Include
Driver/DrvADC.h @
Return Value
None. Q% A
Example
/ le D arato % *
VADC_Di DCCm %
C_En DC

VADC_ pINQt
) 2
rototype
oid Drv. leADCCmplint (
C ADCMP1_CALLBACK Callback,
i t u32UserData
)i
Description

Enable the ADC comparator 1 interrupt and setup callback function. If the conversion result
satisfies the compare conditions set in DrvADC_EnableADCCmp1(), a comparator 1
interrupt will be asserted and the callback function will be executed.
Parameters
Callback [in]
The callback function of the ADC comparator 1 interrupt.

u32UserData [in]
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The parameter of the callback function.

Include
Driver/DrvADC.h

Return Value

None.
Example ) 2
/* ADC comparator 1 interrupt callback function *
void Cmp1lintCallback(uint32_t u32UserData
{
gu8AdcCmplintFlag = 1;
}

int32_t main()
{ Q
3 %&callback function. The parameter

/* Enable the AD
0 will be passed td

DrvADC_E

DQCmplint (void);

isabl comparator 1 interrupt.
Q Parameters

Include
Driver/DrvADC.h

Return Value

None.

Example
/* Disable the ADC comparator 1 interrupt */
DrvADC_DisableADCCmplint();

V1.05.001
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DrvADC_GetConversionRate

Prototype
uint32_t DrvADC_GetConversionRate (void);

Description
Get the A/D conversion rate. The ADC takes about 27 ADC clock cycles for converting one
sample.
<
Parameters
None.
Include

Driver/DrvADC.h

Return Value @
Return the conversion rate. The unit is samp ond.

Example

/* The clock source of AD external 12MHz crysial. The ADC clock frequency is

DrvADC_Set
DrvADC

ototype
oid Drv

leExtTrigger (E_ADC_EXT_TRI_COND TriggerCondition);

Descrip
Allow the external trigger pin (PB8) to be the trigger source of ADC. The external trigger pin
must be configured as an input pin in advance.

Parameters

TriggerCondition [in]

Specify the trigger condition. The trigger condition could be low-level / high-level /
falling-edge / positive-edge.

LOW_LEVEL : low level.
HIGH_LEVEL > high level.
FALLING_EDGE : falling edge.
RISING_EDGE :rising edge.

V1.05.001
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Include
Driver/DrvADC.h

Return Value

None

Example
/* Use PB8 pin as the external trigger pin. The trigger cgditio I trigger. */
DrvADC_EnableExtTrigger(LOW_LEVEL);

DrvADC_DisableExtTrigger &\\

Prototype
void DrvADC_DisableExtTrigger (v

Description

Prohibit the external ADC trig Q
Parameters \ Q

None. % .
Include % QQ

Driver/D

Ret@®n Value

Example
/* Disable the

Prototype
void DrvADC_StartConvert(void);

Description
Clear the ADC interrupt flag (ADF) and start A/D converting.

Parameters

None.

Include
Driver/DrvADC.h

V1.05.001
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Return Value

None.

Example
/* Clear ADF bit and start converting */
DrvADC_StartConvert();

DrvADC_StopConvert *
Prototype \
void DrvADC_StopConvert(void);

Description
Stop A/D converting.

Parameters
None. Q
Include \ Q
Driver/DrvADC.h % N
Return Value Q
None. Q

Description

Check whether the conversion action is finished or not.

Parameters

None.

Include
Driver/DrvADC.h

Return Value
TURE Conversion finished

V1.05.001
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FALSE In converting

Example

[* If the ADC interrupt is not enabled, user can call this function to check the state of
conversion action */

/* Start A/D conversion */
DrvADC_StartConvert();

/* Wait conversion done */ ) 2

while(!DrvADC _IsConversionDong()); \
DrvADC_GetConversionData
Prototype

int32_t DrvADC_GetConversionDat ChannelNum).
Description
Get the conversion resulgof thADC channfl.Q
u8ChannelNum [i

:
Specify t% e @ ue is 0~7.
N

It.‘ ¥s generated by extending the original 12 bits conversion result.

i sion result of channel 3: %d\n”, DrvADC_GetConversionData(3));
DrvADC_EnablePDMA

Prototype
void DrvADC_EnablePDMA (void);

Parameters

Description

Enable PDMA transfer. User can transfer the A/D conversion result to user-specified memory
space by PDMA without CPU intervention. In single mode, only the conversion result of the
selected channel will be transferred. In single cycle scan mode or continuous scan mode, the
conversion results of all enabled channels will be transferred by PDMA.

Parameters
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None.

Include
Driver/DrvADC.h

Return Value

None

Example ¢
/* Enable PDMA transfer */
DrvADC_EnablePDMA(); &

DrvADC_DisablePDMA

Prototype

void DrvADC_DisablePDMA (void): Q

Description Q
Disable PDMA transfer.\ Q

Parameters
None. %

: DrvADC_IsDataVvalid

Prototype
uint32_t DrvADC_IsDataValid (uint8_t u8ChannelNum);

Description

Check whether the conversion data is valid or not.

Parameters
u8ChannelNum [in]
Specify the ADC channel. The range of this value is 0~7.
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Include
Driver/DrvADC.h

Return Value
TURE: data is valid
FALSE: data is invalid

Example ¢
ud

[* Check if the data of channel 3 is valid. */ %
If( DrvADC_IsDataValid(3) )
u32ConversionData = DrvADC_GetConvé®8iormgta( nelMum); /* Get the data */

DrvADC_IsDataOverrun

Prototype
uint32_t DrvADC_IsDataOver, int8 t nel NQ

Description

Check whether the ¢ o) fa errun Ot.
QQ) *
Parameters
f

u8Chann
ci e nnel. T§e this value is 0~7.
Incl @

urn Value
TURE

ALS -overrun

Example
/* Check if the data of channel 3 is overrun. */
If(DrvADC_IsDataOverrun(3) )

printf(‘“The data has been overwritten.\n”);

DrvADC_EnableADCCmp0

Prototype
int32_t DrvADC_EnableADCCmp0 (
uint8_t u8CmpChannelNum,
E_ADC_CMP_CONDITION CmpCondition,
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uintl6_t ul6CmpData,
uint8_t u8CmpMatchCount

);

Description

Enable the ADC comparator 0 and configure the necessary setting

Parameters

) 2
u8CmpChannelNum [in]
Specify the channel number that wants to ¢ areﬁ value is 0~7.

CmpCondition [in]
Specify the compare condition.
LESS_THAN tles

GREATER_OR_EQUAL : greate™ R0 the com ta.
uléCmpData [in]
Specify the compar a ge is 0 ~ OxF Q
u8CmpMatchCount [
Specify the contgare t. The r O4 15. When the specified A/D channel
analog co jon esth e gondition, the internal match counter will
increase h nal co aclgs the value to (uU8CmpMatchCount +1), the
compdgmt err, ag Will g s

he‘compare function is enabled.

eturn vVa
E_SUCCESS:
E DRVA ENT: One of the input arguments is out of the range
Exampl
u8CmpCMsnelNum = 0;

u8CmpMatchCount = 5;
/* Enable ADC comparator0. Compare condition: conversion result < 0x800. */

DrvADC_EnableADCCmp0(u8CmpChannelNum, LESS_THAN, 0x800,
u8CmpMatchCount);

DrvADC_DisableADCCmpO

Prototype
void DrvADC_DisableADCCmp0 (void);

Description
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Disable the ADC comparator O.

Parameters

None.

Include
Driver/DrvADC.h

Return Value

) 2
None.
Example
/* Disable the ADC comparator 0 */

DrvADC_DisableADCCmp0();

DrvADC_EnableADCCmp1 Q
Prototype Q
int32_t DrvADC_EnabIN( Q

uint8_t u8CmpCh@nelgm .
E_ADC_C N mpCorgition;

uintl6 t at
 t mp ou@

atqg I and configure the necessary settings.

Descrip
nable the ADC ¢
rameters
usC um [in]
Q e channel number that wants to compare. The range of this value is 0~7.

CmpCondition [in]

Specify the compare condition.

LESS_THAN : less than the compare data.

GREATER_OR_EQUAL : greater or equal to the compare data.
ul6CmpData [in]

Specify the compare data. The range is 0 ~ OxFFF.
u8CmpMatchCount [in]

Specify the compare match count. The range is 0 ~ 15. When the specified A/D channel
analog conversion result matches the compare condition, the internal match counter will
increase 1. When the internal counter reaches the value to (uBCmpMatchCount +1), the
interrupt flag of comparator 1 will be set.

V1.05.001

-147 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

Include
Driver/DrvADC.h

Return Value
E_SUCCESS: Success. The compare function is enabled.
E_DRVADC_ARGUMENT: One of the input arguments is out o range

Example ¢ %
u8CmpChannelNum = 0;
u8CmpMatchCount = 5;
T MQVErsiOges
THA

ult& 0x800. */
, 0x800,

/* Enable ADC comparatorl. Compare condi

DrvADC_EnableADCCmp1(u8CmpChannelNum, L
u8CmpMatchCount);

DrvADC_DisableADCCmp1l Q
Prototype Q
void DrvADC_DisabIeANoi Q

Description % )
Disable the A a @ . Q
Para Q
ne. Q
Inclu Q
Driver/ DC.h

) ]

eturn Value
one.
Example
/* Disable the ADC comparator 1 */

DrvADC_DisableADCCmp1();

DrvADC_EnableSelfCalibration

Prototype
void DrvADC_EnableSelfCalibration (void);

Description

Enable the self calibration function for minimizing the A/D conversion error. When chip
power on or software switches the ADC input type between single-end mode and differential
mode, user needs to call this function to enable the self calibration. After call this function,
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user can call DrvADC_IsCalibrationDone() to check if the self calibration is done before any
AJD conversion.

Parameters

None.

Include
Driver/DrvADC.h

Return Value

/* Enable the self calibration function
DrvADC_EnableSelfCalibration();

DrvADC_IsCalibrationDone Q
Prototype % < Q
uint32_t DrvADC _| tl 0 oid);
g% '
Description
Check whe f tion a% ihed or not.
Pargmheters %

Include
river/DrvAD .
urn Valu
TURE: libration action is finished.
FALSE: Wy self calibration action is in progress.
Example

if( DrvADC_IsCalibrationDone() )
printf(“Self calibration done.\n™);
DrvADC_DisableSelfCalibration

Prototype
void DrvADC_DisableSelfCalibration (void);

Description

V1.05.001

- 149 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

Disable the self calibration function.

Parameters

None.

Include
Driver/DrvADC.h

Return Value

) 2
None.
Example
/* Disable the self calibration function */

DrvADC_DisableSelfCalibration();

DrvADC_DiffModeOutputFormat Q
Prototype Q
void DrvADC_DiffMode ut at Q

E_ADC_DIFF_MOIfE_ONIP ORMAT%t@rmat
); <
jon
the o t fo ofd

Descriptio

ect i t mode. Only NUC101 and low density version of
Micro™ 00 series port this function. Please refer to NuMicro™

100 Serlis Produc uide of Appendix.

Pgrameters

OutputForma
Speci rmat. It could be unsigned format (UNSIGNED_OUTPUT) or 2’s
com at (TWOS_COMPLEMENT.)
Include

Driver/DrvADC.h

Return Value

None

Example
[* 2’s complement format */
DrvADC_DiffModeOutputFormat(TWOS_COMPLEMENT);

DrvADC_GetVersion

Prototype
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uint32_t DrvADC_GetVersion (void);

Description
Return the current version number of ADC driver.

Parameters

None.

Include

&
Driver/DrvADC.h
Return Value
Version number:

31:24 23:16 (\\ 15:8 7:0
00000000 MAJOR_NUM \7(MTRKG\R_NUM | ((RUILD_NUM

/RPN
@%@@
K @C?@\f

<

0
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7. SPI Driver

7.1. SPI Introduction 4 Q

NUC100 series contain four sets of SPI controller perfo ONa seri el conversion on data received
from a peripheral device, and a parallel-to-serial convers§ ) tata transmitted to a peripheral device. Each SPI
set can drive up to 2 external peripherals. It also can be a.slave device n the SLAVE bit
(CNTRL[18]) is set.

ed and can be cleared by
naI can be programmed to
low active or high active on SSR[SS_LVL]bi i e e€ted peripheral. Writing a divisor
i : S i it is as the master. If the

t as two programmable frequencies
ble frequency is defined in VARCLK.

VARCLK_EN bitin SPI_CNTRL[23] Is
which are defined in DIVIDER a

Each SPI controller containstwo 0 and TX1) and two reception buffers (RX0

rts variable length transfer.

is defined in the SPI_CNTL[22]. When the TWOB bit,

Up to four sets of SPI controller.

Support master/slave mode operation.

Support 1- or 2-bit serial data IN/OUT.

Configurable data length of transfer word up to 32 bits.

Variable output serial clock frequency in master mode.

Provide burst mode operation, transmit/receive can be executed up to two times in one transfer.
MSB or LSB first data transfer.

2 slave/device select lines in the master mode.

Support Byte Reorder function.

Compatible with Motorola SPI and National Semiconductor Microwire Bus.
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7.3. Type Definition

E_DRVSPI_PORT

Enumeration Identifier Value Descrith\
eDRVSPI_PORTO 0 SPI port 0
eDRVSP|_PORT1 1 sPlporf{ »
eDRVSP|_PORT? 2 sgipe2 ()2
eDRVSP|_PORT3 3 SPLPOrt 30
E_DRVSPI_MODE SN

Enumeration Identifier \\/ ‘L‘&b{e Descrip/ti\n
eDRVSPI_MASTER o)) Mas@fﬁc@ée\
eDRVSPI_SLAVE (S |t

) @E)
E_DRVSPI_TRANS_TYPE /|

Enumeration Identifier v //\\,}\/ (We
eDRvsPLTYPEO . (( )\ (Ao  [sPi transfer type 0
NG\
2
3
4
5
6
7

Bescrlptlon

eDRVSPI_TYPEL— \\( SPI transfer type 1
eDRVSPI_TYRE2

QP
eDRVSP( TYPE3 || NP

eDRYSPI_TYPE4

eDRVSRI_TYPES N ©

SPI transfer type 2

SPI transfer type 3

SPI transfer type 4

SPI transfer type 5

?[M@\%\(PEG \ N SPI transfer type 6
[*DRVSPI\TYPE7 SPI transfer type 7
Q EMPI ENN
gnumeratlon Identifier Value |[Description
eDRVSPI_LSB_FIRST 0 Send LSB First
eDRVSPI_MSB_FIRST 1 Send MSB First

E_DRVSPI_BYTE_REORDER

Enumeration Identifier Value |[Description

Both Byte Reorder function and
Byte Suspend function are disabled
Both Byte Reorder function and
Byte Suspend function are enabled

eDRVSPI_BYTE_REORDER_SUSPEND_DISABLE |0

eDRVSPI_BYTE_REORDER_SUSPEND 1
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J

Enumeration Identifier Value |[Description
eDRVSPI_BYTE_REORDER 2 Enable the Byte Reorder function
eDRVSPI_BYTE_SUSPEND 3 Enable the Byte Suspend function
E_DRVSPI_SSLTRIG

Enumeration Identifier Value Descrip}iaﬁ\
eDRVSP|_EDGE_TRIGGER 0 Edge.trigger’

eDRVSP|_LEVEL TRIGGER 1 Lelgl triggers )~
E_DRVSPI_SS ACT_TYPE

Enumeration Identifier ((\ Value Désbription
eDRVSPI_ACTIVE_LOW_FALLING m Low-levetfkalling-edge active
eDRVSPI_ACTIVE_HIGH_RISING ) |HighJevelRising-edge active
E_DRVSPI_SLAVE_SEL ; i @@

Enumeration Identifier /A N Value ription

eDRVSPI_NONE v //\\\,}j (:9\/<j) I\\?o slave device was selected
eDRVSPI_SS0 A (( \\)) N\ \]\j> Select the 1% slave select pin
eDRVSPI_SS1 —— QQ Q} m Select the 2™ slave select pin

eDRVSPI_SS(ﬁ _(881 QQP 3 Both pins are selected
Q

E_[}F%Pl_D E

Enquentifier && < Value |[Description

€DRVSPh FX_DMA NN 0 Enable Tx DMA

eDRVSRIRXODMA . N\ 1 Enable Rx DMA

N
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7.4. Functions

DrvSPI_Open

Prototype L

int32_t DrvSP1_Open(

E_DRVSPI_PORT eSpiPort,

E_DRVSPI_MODE eMode,
E_DRVSPI_TRANS_TYPE eType,

int32_t i32BitLength
)i

Description

This function is used to open S dule. It S the gl
SPI bus timing and bit leggth er. The automati w
enabled. (
Parameters .
eSpiPort [in] < :
Speci ort.
| P : SPIO(b’
QORT1 %
PORT2N\:
B - WI3

) ]

In master or slave mode,
ect function will be

D

e
eMode [in]
To
eType
Q Tr r types, i.e. the bus timing. It could be eDRVSPI_TYPEO~eDRVSPI_TYPE?.

stet (eDRVSPI_MASTER) or Slave (eDRVSPI_SLAVE) mode

eDRVSPI_TYPEO: the clock idle state is low; drive data at rising-edge of serial clock;
latch data at rising-edge of serial clock. Drive data and latch data at the same edge. Not
recommend to use this transfer type.

eDRVSPI_TYPEL: the clock idle state is low; drive data at falling-edge of serial clock;
latch data at rising-edge of serial clock.

eDRVSPI_TYPEZ2: the clock idle state is low; drive data at rising-edge of serial clock;
latch data at falling-edge of serial clock.

eDRVSPI_TYPES: the clock idle state is low; drive data at falling-edge of serial clock;
latch data at falling-edge of serial clock. Drive data and latch data at the same edge. Not
recommend to use this transfer type.
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eDRVSPI_TYPEA4: the clock idle state is high; drive data at rising-edge of serial clock;
latch data at rising-edge of serial clock. Drive data and latch data at the same edge. Not
recommend to use this transfer type.

eDRVSPI_TYPEDS: the clock idle state is high; drive data at falling-edge of serial clock;
latch data at rising-edge of serial clock.

eDRVSPI_TYPES: the clock idle state is high; drive data at
latch data at falling-edge of serial clock.

eDRVSPI_TYPET: the clock idle state is high; driyg data W)
latch data at falling-edge of serial clock. Drive dataang la tl
recommend to use this transfer type.

i32BitLength [in]
Bit length per transaction. The range is 1'~32.
Include
Driver/DrvSPL.h
Return Value

E_SUCCESS : Success. Q

E_DRVSPI_ERR_INIT : AL %p ned before.
E_DRVSPI_ERR B L i i
E_DRVSPI_E S

ing-edge of serial clock;

e of serial clock;
ame edge. Not

rvSEa Close

ototype

Description

Close the specified SPI module and disable the SPI interrupt.

Parameters
eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
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eDRVSPI_PORT3 :SPI3

Include
Driver/DrvSPIl.h

Return Value

None

Example ¢
/* Close SPI0 */
DrvSPI_Close(eDRVSPI_PORTO);
DrvSPI_Set2BitTransferMode
Prototype
void DrvSPI1_Set2BitTransferMode (
E_DRVSPI_PORT eSpiPor
uint8_t bEnable ‘
);
Description
Set 2-bit tr

Enable (TRUE) / Disable (FALSE)

Include
Driver/DrvSPl.h

Return Value

None

Example
[* Enable 2-bit transfer mode of SPI0 */
DrvSPI_Set2BitTransferMode(eDRVSPI_PORTO0, TRUE);
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DrvSPI_SetEndian

Prototype
void DrvSPI_SetEndian (
E_DRVSPI_PORT eSpiPort,
E_DRVSPI_ENDIAN eEndian

)i
) 2
Description
This function is used to configure the bit order ch trgsacti
Parameters

eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO

eDRVSPI_PORT1 :S ®
eDRVSPI_PORT2 P <:
eDRVSPI_PO S

<

eEndian [in]

Speci @f (e PI_L _%or MSB first (eDRVSPI_MSB_FIRST.)
Incl %

ample
The er of SPI10 is LSB first */
DrvS ian(eDRVSPI_PORTO0, eDRVSPI_LSB_FIRST);
DrvSPI_SetBitLength
Prototype
int32_t DrvSPI_SetBitLength(
E_DRVSPI_PORT eSpiPort,

int32_t i32BitLength
)i

Description

This function is used to configure the bit length of SPI transfer.
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Parameters
eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2

eDRVSPI_PORT3 :SPI3 ) 2
i32BitLength [in]
Specify the bit length. The range is 1~32 L
Include

Driver/DrvSPl.h

Return Value
E_SUCCESS : Success.
E_DRVSPI_ERR_BIT_ e bit length i % .

Example
I* The transfer bit ler®t %
DrvSPI_SetBi ;
DrvSPI ghet y&
Prot e
int32 I_SetByteReNgde™(
E_DRVSPI i®ort,

This function is used to enable/disable Byte Reorder function.

E_DRVS EORDER eOption
Q Description

Parameters

eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

eOption [in]
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The options of Byte Reorder function and Byte Suspend function. The Byte Suspend
function is only available in 32-bit transaction.

eDRVSPI_BYTE_REORDER_SUSPEND_DISABLE:

Both Byte Reorder function and Byte Suspend function are disabled.
eDRVSPI_BYTE_REORDER_SUSPEND:

Both Byte Reorder function and Byte Suspend function a abled.
eDRVSPI_BYTE_REORDER: . %

Only enable the Byte Reorder function.
eDRVSPI_BYTE_SUSPEND: \

Only enable the Byte Suspend func@gn.

Include
Driver/DrvSPl.h

Return Value

E_SUCCESS : Success.

E_DRVSPI_ERR_BIT_L9RG Thelpit length ST 16/24/32.
Example %g

/* The transfer,

t 1
DrvSPI_ it (e@RVSPI_P
[@¥Enable th e er fu t‘%
SP1_SetRateRgorder % RTO, eDRVSPI_BYTE_REORDER);

Description

Set the number of clock cycle of the suspend interval. In slave mode, executing this function
is unmeaningful.
Parameters
eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
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eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3
i32Interval [in]

In FIFO mode and burst transfer mode, this value specified the delay clock number
between successive transactions. If the Byte Suspend functigg is enabled, it specified the
delay clock number among each byte. Please refer to TRM f e calculation of the
suspend interval.

Include ¢

Driver/DrvSPl.h \
Return Value

E_SUCCESS : Success.

E_DRVSPI_ERR_SUSPEND_INTE The suspend Tnterval setting is out of range.

Example
/* The suspend interval is 10 k cycle
DrvSPI_SetSuspendCyc _PORTO, 10);Q

DrvSPI_SetTriggerMoS§e %s
Prototype Q
Yo" v SelNglgge@ode (

E_DRVSPIRORT eSpiPQrt) (b’
DRVSPRS TRIQ Mode

);
L ) 2
scription
Set the tri of slave select pin. In master mode, executing this function is
nctio
Q Parameters

eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3
eSSTriggerMode [in]
Specify the trigger mode.
eDRVSPI_EDGE_TRIGGER: edge trigger.
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eDRVSPI_LEVEL_TRIGGER: level trigger.

Include
Driver/DrvSPIl.h

Return Value

None

Example ) 2

I* Level trigger */
DrvSPI_SetTriggerMode(eDRVSPI_PORTO, SPI g VE GER);

DrvSPI_SetSlaveSelectActivelLeve

Prototype
void DrvSPI_SetSlaveSelectActivelLevel (
E_DRVSPI_PORT eSpiPor
E_DRVSPI_SS_ACT P Actflype < :
);
)
Description <
Set the actigp | slgves®lect. Q

S

Select the active type of slave select pin.
eDRVSPI_ACTIVE_LOW_FALLING:

Slave select pin is active low in level-trigger mode; or falling-edge trigger in
edge-trigger mode.

eDRVSPI_ACTIVE_HIGH_RISING:
Slave select pin is active high in level-trigger mode; or rising-edge trigger in
edge-trigger mode.
Include
Driver/DrvSPl.h
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Return Value

None

Example
[* Configure the active level of SPI0 slave select pin */

DrvSPI_SetSlaveSelectActiveLevel(eDRVSPI_PORTO,
eDRVSPI_ACTIVE_LOW_FALLING);

) 2
DrvSPI_GetLevelTriggerStatus
Prototype
uint8_t DrvSPI_GetLevelTriggerStatus (
E_DRVSPI_PORT eSpiPort

);

Description

This function is used to

Parameters
eSpiPort [in]
Specify t
eD A\
eDRV PO
eDRVS
\/.

Driver/DrvS

Return Ya
TRUE: transaction number and the transferred bit length met the specified requirements.
FALSE: The transaction number or the transferred bit length of one transaction doesn't meet

the specified requirements.

Example
I* Level trigger */

DrvSPI_SetTriggerMode(eDRVSPI_PORTO, eDRVSPI_LEVEL_TRIGGER);

[* Check the level-trigger transmission status */
If( DrvSPI_GetLevelTriggerStatus(eDRVSPI_PORTO) )

DrvSPl_DumpRxRegister(eDRVSPI_PORTO,
&au32DestinationData[u32DataCount], 1); /* Read Rx buffer */
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DrvSPIl_EnableAutoSS

Prototype
void DrvSPI_EnableAutoSS (
E_DRVSPI_PORT eSpiPort,
E_DRVSPI_SLAVE_SEL eSlaveSel

); .

N ect the slave select
e seMct pin to active state

when one transfer is

Description

This function is used to enable the automatic sl
pins. The automatic slave select means the S
when transferring data and set the slave select pin to
finished. For some devices, the slave sglact pin may ne®@o be kept at active state for many
transfers. User should disable the aut slave select fUNketion and control the slave select

pin manually for these devices. In sla¥ gbmgxccuting this fugction is functionless.
Parameters ‘ &
eSpiPort [in]

Specify the SPI por\; ’
P

Q
8})

eDRVSPI T1

eDRY} 2 N2
:spls(b.
@h will be used.

-y slave was selected.

P
slave sel

%he SS0 was selected.
: the SS1 was selected.
0_SS1 : both SSO and SS1 were selected.

Driver/DrvSPl.h

<

Return Value

None

Example
/* Enable the automatic slave select function of SS0. */
DrvSPI_EnableAutoSS(eDRVSPI_PORTO, eDRVSPI_SS0);
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DrvSPI_DisableAutoSS

Prototype
void DrvSPI_DisableAutoSS (
E_DRVSPI_PORT eSpiPort
);

Description L 3
o

This function is used to disable the automatic slave sele nc I wants to keep
the slave select signal at active state during multi datga ser can disable the
automatic slave selection function and control lave seQyCt si manually. In slave mode,

executing this function is functionless.

Parameters
eSpiPort [in]

Specify the SPI port.
eDRVSPI_PORTO :S Q

eDRVSPI_PORT1 P
eDRVSPI_PO . S
eDRVSPI POR 3

Include

.h

Ret

N
D
Q )SPISetSS

Prototype
void DrvSPI_SetSS(
E_DRVSPI_PORT eSpiPort,
E_DRVSPI_SLAVE_SEL eSlaveSel

);

Description

Configure the slave select pins. In slave mode, executing this function is functionless.

Parameters
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eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO : SPIO
eDRVSPI_PORT1: SPI1
eDRVSPI_PORT2 : SPI2
eDRVSPI_PORT3: SPI3
eSlaveSel [in] ) 2

In automatic slave select operation, use this pgrame
which will be used.

cle @ We select pins

ve selyL pinSRwill be set to active state.
1 or eDRVSPI_SS0_SS1.

In manual slave select operation, the sp
It could be eDRVSPI_NONE, eDRVSPI_SSO0, VSPI

eDRVSPI_NONE : no slave wa d.
eDRVSPI_SSO0 : the SSO was sel
eDRVSPI_SS1 : the SS1 was selecte
eDRVSPI_SS0_SS] : bo d SS1 were sele
Include Q
Driver/DrvSPLh % N
Return Value Q
Ng %Q
r@function of SPI0 */

/*
DrvSP S(eDRVSPI_PORTO);
/* Set the SSO e%tate */

DrvSPI_S |_PORTO, eDRVSPI_SS0);

Prototype
void DrvSPI_CIrSS(
E_DRVSPI_PORT eSpiPort,
E_DRVSPI_SLAVE_SEL eSlaveSel

);

Description

Set the specified slave select pins to inactive state. In slave mode, executing this function is
functionless.

Parameters
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eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3
eSlaveSel [in] ) 2
Specify slave select pins.
eDRVSPI_NONE : no slave was selected
eDRVSPI_SSO0 : the SSO was selected.

eDRVSPI_SS1 : the SS1 was se
eDRVSPI_SS0_SS1 : both SSO ere selected.

Include
Driver/DrvSP1Lh Q

Return Value

None

Example
* L

Dr A 0, eDRVSPI_SS0);
) 2
|_IsBusy
Prdtotype
uint8 _IsBusy(
E_DRVSPI_PORT eSpiPort
)i
Description

Check the busy status of the specified SPI port.

Parameters
eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1

V1.05.001
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eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include
Driver/DrvSPIl.h

Return Value

TURE: The SPI port is in busy. . %
FALSE: The SPI port is not in busy.
Example \
/* set the GO_BUSY bit of SPI0 */
DrvSPI_SetGo(eDRVSPI_PORTO);
[* Check the busy status of SP10 */

while( DrvSPI_IsBusy(eDRVSPI_PORTO Q
DrvSPI_BurstTransfer Q

Prototype
int32_t DrvSPI

eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3
i32BurstCnt [in]

Specify the transaction number in one transfer. It could be 1 or 2.

) 2
WO successive transactions. The suspend interval length between the
termined by the value of i32Interval. In slave mode, the setting of
tionless.
Parameters

i32Interval [in]
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Suspend interval length. Specify the number of SPI clock cycle between successive
transactions. The range of this setting value is 2~17.

Include
Driver/DrvSPIl.h

Return Value

E_SUCCESS : Success.

E DRVSPI_ERR BURST_CNT : The burst count is om?o ange.

E_DRVSPI_ERR_SUSPEND_INTERVAL : Theg er\
S

Example

/* Configure the SPI0 burst transfer mggde; two transac
between the transactions. */

DrvSPI_BurstTransfer(eDRVSPI_PO :
DrvSPI_SetClockFreq Q’®
Prototype Q
uint32_t .
DrvSPI_SetCI%
_ ™ QQ)

).
i f SPI clock. In master mode, the output frequency of serial clock is
e Variable clock function is enabled, the output pattern of serial clock is
inedql . If the bit pattern of VARCLK is ‘0’, the output frequency of SPICLK
Q i frequency of variable clock 1. Otherwise, the output frequency is equal to the

in ohe transfer; 10 delay clocks

Parameters

eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

u32Clockl [in]
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Specify the SPI clock rate in Hz. It's the clock rate of SPI engine clock and variable

clock 1.
u32Clock2 [in]

Specify the SPI clock rate in Hz. It's the clock rate of variable clock 2.

Include
Driver/DrvSPIl.h
Driver/DrvSYS.h ) 2

Return Value

The actual clock rate of SPI engine clock is r . The alc may different to the

target SPI clock due to hardware limitation.

Example

DrvSPI_GetClockl1Freq

Prototype
uint32_t
DrvSPI_Gegel e
P .\\>
Q : eDRVSPI_PORTO :SPIO

eDRVSPI_PORT1 :SPIl1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include
Driver/DrvSPl.h
Driver/DrvSYS.h

Return Value

The frequency of SPI bus engine clock. The unit is Hz.
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Example
/* Get the engine clock rate of SP10 */
printf("SPI clock rate: %d Hz\n", DrvSPI_GetClocklFreq(eDRVSPI_PORTO0));

DrvSPI_GetClock2Freq

Prototype

uint32_t ) 2
DrvSPI_GetClock2Freq(
E_DRVSPI_PORT eSpiPort \
);
Description
Get the clock rate of variable clock 2 i e mode, exe®™ng this function is

functionless.
Parameters Q
eSpiPort [in] Q
Specify the SPI@ort. .
eDRVSPI T0 <
eDRV 1, @P|1
RVRI P : smz(b.
eDRVSPIWQRT3 %
Include

river/DrvSPl.h

Driver/DrvSES.
Relirn V.
Q The fri of variable clock 2. The unit is Hz.

Example
/* Get the clock rate of SPI0 variable clock 2 */

printf("SPI clock rate of variable clock 2: %d Hz\n",
DrvSPI_GetClock2Freq(eDRVSPI_PORTO));

DrvSPI_SetVariableClockFunction

Prototype
void
DrvSPI1_SetVariableClockFunction (
E_DRVSPI_PORT eSpiPort,

V1.05.001
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uint8_t bEnable,
uint32_t u32Pattern

);

Description

Set the variable clock function. The output pattern of serial clock I
register. A two-bit combination in the VARCLK defines the pattern ne serial clock cycle.
The bit field VARCLK([31:30] defines the first clock cygle of . Qe bit field

VARCLK][29:28] defines the second clock cycle of SPICLK a
is the timing relationship among the serial clock (SPICL V.
variable clock sources.

If the bit pattern of VARCLK is ‘0, the ou ency ONRPICI¥X is equal to the
frequency of variable clock 1.

If the bit pattern of VARCLK is ‘1”, ‘- frequenc SPICLK is equal to the

frequency of variable clock 2.

SPICLK lu‘u,‘ .. 'i\‘

VARCLK C Q0000011111113 1141110000111 >
Variable clock 1 W ’*‘h. ( ‘l"’" \
Variable @od ‘! ' “'
[N N

W€k function, the setting of transfer bit length must be

: SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

bEnable [in]

Enable (TRUE) / Disable (FALSE)
u32Pattern [in]

Specify the variable clock pattern. If bEnable is set to 0, this setting is functionless.

Include
Driver/DrvSPl.h
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Return Value

None.

Example
/* Enable the SPI0 variable clock function and set the variable clock pattern */
DrvSPI_SetVariableClockFunction(eDRVSPI_PORTO, TRUE, O FFF87);

DrvSPIl_Enablelnt *
Prototype \
void DrvSPI_Enablelnt(
E_DRVSPI_PORT eSpiPort,
PFN_DRVSPI_CALLBACK pfnQ

uint32_t u32UserData
);

Description Q
Enable the SPI interr f { i Pl port an%l the callback function.
Q)b ‘

Parameters

uléPort [i
the 0
eDRVS ORTO :

nction of the corresponding SPI interrupt.
in]
The parameter which will be passed to the callback function.

Include
Driver/DrvSPl.h

Return Value

None

Example

/* Enable the SPIO interrupt and install the callback function. The parameter 0 will be passed
to the callback function. */

DrvSPI_Enablelnt(eDRVSPI_PORTO, SP10_Callback, 0);
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DrvSPI_Disablelnt

Prototype
void DrvSPI_Disablelnt(
E_DRVSPI_PORT eSpiPort

);

Description L 3
Disable the SPI interrupt.
Parameters
eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :S
eDRVSPI_PORT3 P < :
Include
Driver/DrvSPlI
Return Val
; X
Exa Q
i rrudR>/

/* Dis SPI0 ine
VI PORTO);

uint32_t DrvSPI_GetIntFlag (
E_DRVSPI_PORT eSpiPort

);

Description
Get the SPI interrupt flag.

Parameters
eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
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eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include
Driver/DrvSPIl.h

Return Value ¢
0: the SPI interrupt does not occur.
1: the SPI interrupt occurs.

Example

[* Get the SPI0 interrupt flag */
DrvSPI_GetIntFlag(eDRVSPI_POR

DrvSPI_ClrintFlag 6®

Prototype <
void DrvSPI_C
A
E_DRVSPI |
: Q)
Des %
ar the SPrigupt fla Q
Parame %
SpiPort [in] T
: SPIO
: SPI1
: SPI2

eDRVSPI_PORT3 :SPI3

Include
Driver/DrvSPl.h

Return Value

None.

Example
[* Clear the SPI0 interrupt flag */
DrvSPI_ClrintFlag(eDRVSPI_PORTO);
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DrvSPI_SingleRead

Prototype
uint8_t DrvSPI_SingleRead(
E_DRVSPI_PORT eSpiPort,
uint32_t *pu32Data

)i
¢
Description
Read data from SPI RX registers and trigger SP, ne ns
Parameters

eSpiPort [in]
Specify the SPI port.

eDRVSPI_PORTO : SPIO

eDRVSPI_PORT1 :S

eDRVSPI_PORT2 Q Q)Q
eDRVSPI_PO S %

uint32_t u32DestinationData;
DrvSPI_SingleRead(eDRVSPI_PORTO, &u32DestinationData);

DrvSPI_SingleWrite

Prototype
uint8_t DrvSPI_SingleWrite (
E_DRVSPI_PORT eSpiPort,
uint32_t *pu32Data

);

Description

Write data to SPI TXO register and trigger SPI to start transfer.

V1.05.001
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Parameters
eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

¢
pu32Data [in]
A buffer pointer. The data stored in this b will DYransMgtet™through the SPI bus.

Include
Driver/DrvSPl.h

Return Value

TRUE: The data stored in pu32jg erred

FALSE: The SPlisinb U & tored in pu32 .‘%' een transferred.
Example

/* Write the data sto o Dat ugePof SPI0 and trigger SPI to start

transfer. */
uint32_t atog Q
" SiNGWri V@ u32SourceData);
PI_NgstRe Q

3

D
Putotype
uint8_t DrvSPI (
E_DRVS SpiPort,
uint32 4
Q Description

Read two words of data from SP1 RX registers and then trigger SPI for next transfer.

Parameters

eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

pu32Buf [out]
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A buffer pointer. This buffer is used for storing the data got from the SPI bus.

Include
Driver/DrvSPl.h

Return Value
TRUE: The data stored in pu32Buf is valid.

Example

FALSE: The data stored in pu32Buf is invalid. TS
/* Read two words of data from SPI0 RX regi
and au32DestinationData[u32DataCount+1].

m ata[u32DataCount]
i P1 T0r next transfer. */
DrvSPI_BurstRead(eDRVSPI_PORTO0_&au32Destina

DrvSPIl_BurstWrite
Prototype
uint8_t DrvSP1_BurstW Q

ite (
E_DRVSPI_PORT eS|@ort;
uint32_t *pu32Buf
%"
Description %
Write th datago SPI Tﬁ% then trigger SPI to start a transfer.

AP0
' SPI1
: SPI2
- SPI3

 PORT3
pu32Buf [in]
A buffer pointer. The data stored in this buffer will be transmitted through the SPI bus.

Include
Driver/DrvSPl.h

Return Value
TRUE: The data stored in pu32Buf has been transferred.
FALSE: The SPI is in busy. The data stored in pu32Buf has not been transferred.

Example

V1.05.001
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[* Write two words of data stored in au32SourceData[u32DataCount] and
au32SourceData[u32DataCount+1] to SP10 TX registers. And then trigger SPI for next
transfer. */

DrvSPI_BurstWrite(eDRVSPI_PORTO, &au32SourceData[u32DataCount]);

DrvSPI_DumpRxRegister

Prototype
uint32_t
DrvSPI_DumpRxRegister (

) 2
E_DRVSPI_PORT eSpiPort,
uint32_t *pu32Buf,
uint32_t u32DataCount
);

Description

Read data from RX registers. This functiC m trigger a X1 8gta transfer.

Parameters

eSpiPort [in] % Q)Q
Specify the SPI
» @
* O

Return Value
The count of data actually read from Rx registers.
Example

/* Read one word of data from SPI0 RX buffer and store to
au32DestinationData[u32DataCount] */

DrvSPI_DumpRxRegister(eDRVSPI_PORTO0, &au32DestinationData[u32DataCount], 1);

DrvSPI_SetTxRegister

Prototype

V1.05.001
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uint32_t
DrvSPI_SetTxRegister (
E_DRVSPI_PORT eSpiPort,
uint32_t *pu32Buf,
uint32_t u32DataCount

);

Description

Write data to TX registers. This function will not trigge@ SPI NS,

Parameters

eSpiPort [in] \
Specify the SPI port.
: SPIO

eDRVSPI_PORTO
eDRVSPI_PORT1 :SPIl1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 : SP,

a

pu32Buf [in] % Q

A buffer stores themgat icwgd#fe writen to gisters.
u32DataCount [in] Q A

The coun% 0 TX@
&

ten to SPI TX registers.

data stored in u32Buffer to SP10 TX register. */
egister(eDRVSPI_PORTO, &u32Buffer, 1);

DrvSPI_SetGo

Prototype
void DrvSPI_SetGo (
E_DRVSPI_PORT eSpiPort

);

Description

In master mode, call this function can start a SPI data transfer. In slave mode, executing this
function means that the slave is ready to communicate with a master.

Parameters

V1.05.001
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eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include ¢
Driver/DrvSPLLh \

Return Value

None

Example

[* Trigger a SPI data transfer */
DrvSPI_SetGo(eDRVSPI_PO Q
DrvSPI_CIrGo
Prototype
void DrvSPI
E_DRV

: SPIO
- SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include
Driver/DrvSPl.h

Return Value

None

Example
[* Stop a SPI data transfer */

V1.05.001
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DrvSPI_ClrGo(eDRVSPI_PORTO);

DrvSPI_SetPDMA

Prototype
void DrvSPI_SetPDMA (
E_DRVSPI_PORT eSpiPort,

E_DRVSPI_DMA MODE eDmaMode, ) 4
uint8_t bEnable
);
Description

Configure the DMA settings.

Parameters

eSpiPort [in]
Specify the SPI por Q
eDRVSPI_POR :

eDRVSPI_PO
eDRVSP

DIWA- Transmitting
A A-Receiving

Include
Driver/DrvSPl.h

Return Value

None

Example
/* Enable the SP10 DMA-Receiving function */
DrvSPI_SetPDMA(eDRVSPI_PORTO, eDRVSPI_RX DMA, TRUE);
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DrvSPIl_SetFIFOMode

Prototype
void
DrvSP1_SetFIFOMode (
E_DRVSPI_PORT eSpiPort,
uint8_t bEnable,
int32_t i32Interval

);

Description

Enable/disable FIFO mode. If the call
interval. Only the chips with the part
support this function.

Parameters
eSpiPort [in]
Specify the SPI port!
eDRVSPI_PO P
eDRVSPI T1

eDRV, > |2 QQ)

Return Value

None.

Example
/* Enable the SPI0 FIFO mode */
DrvSPI_SetFIFOMode(eDRVSPI_PORTO, TRUE, 0);

DrvSPI_ISRXEmpty

Prototype

V1.05.001
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uint8_t DrvSP1_ISRXEmpty(
E_DRVSPI_PORT eSpiPort

)i
Description

Check the status of the Rx buffer of the specified SPI port. Only t
number NUC1x0xxxCx, ex: NUC140VE3CN, can support this functi

Parameters

) 2
eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO

eDRVSPI_PORT1 :SPIl1

eDRVSPI_PORT2 : SPI2
eDRVSPI_PORT3 : SPI3 Q
Include Q

pty(eDRVSPI_PORTO))

DrvSPI_IsRxFull

Prototype
uint8_t DrvSPI_IsRxFull(
E_DRVSPI_PORT eSpiPort

);

Description

V1.05.001
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Check the status of the Rx buffer of the specified SPI port. Only the chips with the part
number NUC1x0xxxCx, ex: NUC140VE3CN, can support this function.

Parameters
eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO

eDRVSPI_PORT1 :SPIl ) 2
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3 \
Driver/DrvSPl.h
Return Value

TURE: Rx buffer is full.

FALSE: Rx buffer is no : % Q
Example Q

/* Enable the SP10 F#O, * 2) A g

DrvSPI_SetFl ( Pl P &, , 0);

/* k stagof SH0 Rx b

ile( DrvSPRsRxFull(eDR I 0))

) ]

Include

S ISTXE

Prototyp
uint8_t DrvSPI_ISTXEmpty(
E_DRVSPI_PORT eSpiPort

);

Description
Check the status of the Tx buffer of the specified SPI port. Only the chips with the part
number NUC1x0xxxCx, ex: NUC140VE3CN, can support this function.
Parameters
eSpiPort [in]
Specify the SPI port.
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eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include

Driver/DrvSPl.h

<O

Return Value

TURE: Tx buffer is empty.
FALSE: Tx buffer is not empty.

Example
/* Enable the SPI0 FIFO mode */

DrvSPI_SetFIFOMode(eDRVSPI_PORT( E) 0);
/* Check the status of SPIO0 T% Q

while( DrvSPI_IsTXEmp

: 5 QO
s
%@%&

E_DRVSPI idort

Parameters

)i

Descriptjo
Check t tus of the Tx buffer of the specified SPI port. Only the chips with the part
number NUC1x0xxxCx, ex: NUC140VE3CN, can support this function.

eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include
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Driver/DrvSPl.h

Return Value
TURE: Tx buffer is full.
FALSE: Tx buffer is not full.

Example
/* Enable the SPI0 FIFO mode */ . %
DrvSPI_SetFIFOMode(eDRVSPI_PORTO, TRUE, 0);
/* Check the status of SP10 Tx buffer */ \
while( DrvSPI_IsTxFull(eDRVSPI_PORTO)
{

void DrvSPI_CIrRxH@-O N
E_DRVSPI_PQR™e
* \®
Desc s Q
O.
i C1x0xxxCx, ex: NUC140VE3CN, can support this

P

} Q
DrvSPI_CIrRxFIFO Q
Prototype \ Q

: SPIO
- SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include
Driver/DrvSPl.h

Return Value

None

Example
/* Clear the Rx FIFO.of SPI0 */
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DrvSPI_CIrRxFIFO (eDRVSPI_PORTO);

DrvSPI_CIrTXFIFO

Prototype
void DrvSPI_CIrTxFIFO (
E_DRVSPI_PORT eSpiPort

)i

- .
Description
Clear the Tx FIFO.
Only the chips with the part number NUC1x0 , ex: NQIC1 N, can support this
function.
Parameters

eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :S
eDRVSPI_PORT1 P Q
eDRVSPI_PO . S
eDRVSPI PO;%
Include
%

r

Non

mple

/* Clear the N SP10 */

rvSP (eDRVSPI_PORTO0);
SPI_Enablebi

Prototype

void DrvSPI_EnableDivOne (
E_DRVSPI_PORT eSpiPort

)i

Description
Enable the DIV_ONE feature. The SPI clock rate will be equal to system clock rate. Only the
chips with the part number NUC1x0xxxCx, ex: NUC140VE3CN, can support this function.
Parameters

eSpiPort [in]
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Specify the SPI port.

eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include
Driver/DrvSPl.h

Return Value

None

Example
/* Enable the DIV_ONE feature.of S

P

eSpiPort [in]
Q Speqy

eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

ameters

Include
Driver/DrvSPl.h

Return Value

None

Example
/* Disable the DIV_ONE feature.of SPI0 */
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DrvSPI_DisableDivOne (eDRVSPI_PORTO0);

DrvSPIl_Enable3Wire

Prototype
void DrvSPI_Enable3Wire (
E_DRVSPI_PORT eSpiPort

)i

Description

Enable the SPI 3-wire function. In master mode,
Only the chips with the part number NUC1x0
function.

utqgy thiN s unmeaningful.
X: NQLC1 N, can support this

Parameters
eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :S
eDRVSPI_PORT1

eDRVSPI_PO . S
eDRVSPI POR 3
Include
NN
Ret Value @

Non

mple

/* Enable th \ | function.of SP10 */

rvSP re (eDRVSPI_PORTO);
SPI_Disab i

Prototype

void DrvSPI_Disable3Wire (
E_DRVSPI_PORT eSpiPort

);

Description
Disable the SPI 3-wire function. Only the chips with the part number NUC1x0xxxCx, ex:
NUC140VE3CN, can support this function.

Parameters

eSpiPort [in]
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Specify the SPI port.

eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include
Driver/DrvSPl.h

Return Value

None

Example

/* Disable the 3-wire SPI function.of

DrvSPIl_3WireAbort %
Prototype
\[olp

void DrvSPI_3WireA

E_DRVSPI e
);

using 3-wire SPI as slave, when slave start interrupt
sn't be set over a reasonable time, use this function to

eDRVSPI_PORT1 :SPIl1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include
Driver/DrvSPl.h

Return Value

None

Example
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I* Abort current transfer.of SPI0 */
DrvSPI_ 3WireAbort (eDRVSPI_PORTO0);

DrvSPIl_Enable3WireStartint

Prototype
void DrvSPI_Enable3WireStartint (
E_DRVSPI_PORT eSpiPort,

¢
PFN_DRVSPI_CALLBACK pfnCallback,
uint32_t u32UserData
)i

Description
Enable the 3-wire SPI start interrupt o ied SPI port install the callback function.
Only the chips with the part number NUC ,ex: N OWG3CN, can support this
function.
Parameters ‘ Q
ul6Port [in]
)

hich will be passed to the callback function.

Driver/DrvSPl.h

Return Value

None

Example

/* Enable the 3-wire SPI0 start interrupt and install the callback function. The parameter 0
will be passed to the callback function. */

DrvSPI_Enable3WireStartint (eDRVSPI_PORTO, SPI10_Callback, 0);
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DrvSPI_Disable3WireStartint

Prototype
void DrvSPI_Disable3WireStartint (
E_DRVSPI_PORT eSpiPort

)i
Description L N
Disable the 3-wire SPI start interrupt. Only the chips wit art C1X0xxXCX,
ex: NUC140VE3CN, can support this function.
Parameters

eSpiPort [in]
Specify the SPI port.
eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SP
eDRVSPI_PORT2 N\ Q
eDRVSPI_PORT, :

Include
Driver/DrvSP
Ret ue
ne
Examp

DrvSPI_Dis QSR tint (eDRVSPI_PORTO);

bPI_G rtintFlag

Prototype
uint32_t DrvSPI_Get3WireStartintFlag (
E_DRVSPI_PORT eSpiPort

);

Description
Get the 3-wire SPI start interrupt status. Only the chips with the part number NUC1x0xxxCx,
ex: NUC140VE3CN, can support this function.
Parameters
eSpiPort [in]
Specify the SPI port.
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eDRVSPI_PORTO :SPIO
eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include
Driver/DrvSPl.h
) 2
Return Value
0: the SPI start interrupt doesn't occur

1: the SPI start interrupt occurs. \
Example

/* Get the 3-wire SPIO start interrupt

eDRVSPI_PORT1 :SPI1
eDRVSPI_PORT2 :SPI2
eDRVSPI_PORT3 :SPI3

Include
Driver/DrvSPl.h

Return Value

None.

Example

V1.05.001
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[* Clear the 3-wire SPIO start interrupt flag */
DrvSPI_Clr3WireStartIntFlag (eDRVSPI_PORTO);
DrvSPIl_GetVersion

Prototype
uint32_t
DrvSPI_GetVersion (void);

&
Description \
Get the version number of SPI driver.

Include
Driver/DrvSPl.h

Return Value

Version number: @ ((\
3124 23:1% 1158 (O \70

00000000 MAJQR\NUM\ (OR_NUM NBUILD_NUM

%s

printf(" D@ rvSP. n());

Example

V1.05.001
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8. 12C Driver

8.1. 12C Introduction 4 Q

ient'method of data exchange
detection and arbitration
bus simultaneously. Serial, 8-bit

12C is bi-directional serial bus with two wires that providesa’si
between devices. The 12C standard is a true multi-master bus inclu
that prevents data corruption if two or more masters g

oriented bi-directional data transfers can be made

For NuMicro™ NUC100 Series, 12C device could act as\n
12C functions easily.

or slave iver can help user to use

8.2. 12C Feature

jon. (four slave address with mask option)

¢

addrir
N

Qéﬁz

umeration identifier Value |[Description
120, PORTO 0 12C port 0
12C_PORT1 1 12C port 1

E_I2C_CALLBACK_TYPE

Enumeration identifier Value Description

[2CFUNC 0 For 12C Normal condition

ARBITLOSS 1 For Arbitration Loss condition when 12C operates as
master mode.

BUSERROR 2 For 12C Bus Error condition

TIMEOUT 3 For 12C 14-bit time-out counter time out

V1.05.001
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8.4. Functions
DrvI2C_Open

Prototype L
int32_t DrvI2C_Open (E_I2C_PORT port, uint3g t u \
Description
k. Th

To open the 12C hardware and configure the 12C bus
is IMHz.
Parameter
port [in]
Specify 12C interfacg (J2¢ @ 0/12C_POR Q
u32BusClock [in]
To configure 12@bus JRQCR unit is F% .
Include

aximum of 12C bus clock

Prototype
int32_t DrvI2C_Close (E_I2C_PORT port);

Description

To close the 12C hardware.

Parameter
port [in]
Specify 12C interface. (1I2C_PORTO0 / 12C_PORT1)

Include

V1.05.001
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Driver/Drvi2C.h

Return Value
0 Succeed

Example
DrvI2C_Close (I12C_PORTO0); /* Disable 12C0 */

) 2
Drvi2C_SetClockFreq
Prototype \
DrvI2C_SetClockFreq (E_I2C_PORT porlQint32_

int32_t BusClock);
Description
To configure the 12C bus clock. 12C b C source cl (4 x (I2CCLK_DIV+1)).

The maximum of 12C bus clock is 1IMHz.

Parameter Q
port [in] Q
Specify 12C intefface 2 CN TO/IZ%I'Q
u32BusClock jd
RS
Incif@le K %
Rver/DrvI2gh @

Return

mple
/* Segl
DrvI2C”

Drvi2C_GetClockFreq
Prototype
uint32_t  DrvI2C_GetClockFreq (E_12C_PORT port);

Description
To get the 12C bus clock. 12C bus clock = 12C source clock / (4 x (I2CCLK_DIV+1))

Parameter

port [in]

V1.05.001
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Specify 12C interface. (12C_PORTO / 12C_PORT1)

Include
Driver/DrvI2C.h

Return Value
12C bus clock

Example ¢
uint32_t u32clock;
u32clock = DrvI2C_GetClockFreq (12C_POR I* 12 usclock */

Drvi2C_SetAddress

int32_t  DrvI2C_SetAddress (E_I2C_PAQ %
uint8_t GC_Flag);

Description < Q

To set 7-bit physical doWges t spec@ e address. Four slave addresses
e

Prototype

, uint8_ uint8_t slave_addr,

supported. The settirgpta f enl2 tes ¥ slave mode.

Parameter
o
% 12C_PORT1)

]
Specify I2Qnterface. (

dres%slaveNo is0~ 3.

slave_addr [in *

sIXyeNo [in]

| slave address for selected slave address.

C_FI
Q r disable general call function. (1: enable, 0: disable)

Driver/Drvi2C.h

Return Value
0: Succeed
<0: Failed

Example

DrvI2C_SetAddress(I2C_PORTO, 0, 0x15, 0); /* Set 12C0 1st slave address 0x15 */

DrvI2C_SetAddress(I2C_PORTO, 1, 0x35, 0); /* Set 12C0 2nd slave address 0x35 */
DrvI2C_SetAddress(I12C_PORTO, 2, 0x55, 0); /* Set 12C0 3rd slave address 0x55 */
DrvI2C_SetAddress(I12C_PORTO, 3, 0x75, 0); /* Set 12CO0 4th slave address 0x75 */

V1.05.001
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Drvi2C_SetAddressMask

Prototype
int32_t  DrvI2C_SetAddressMask (E_12C_PORT port, uint8_t slaveNo, uint8_t
slaveAddrMask);

Description

To set 7-bit physical slave address mask to the specified I2C s d m
address masks supported. The setting takes effect whenﬁ at S

Co ]
Parameter \

port [in]
Specify 12C interface. (12C_PORTO0/12C_POR

ask. Four slave
mode.

slaveNo [in]
To select slave address mask. The 3.
slaveAddrMask [in]

To set 7-bit physica
corresponding addre

Include
Driver/Drvlzc%

ress mask. The

Return Val

MORTO, 0, 0x15, 0);  /*Set 12CO0 1st slave address 0x15 */
C_PORTO, 1, 0x35, 0);  /* Set 12C0 2nd slave address 0x35 */

address mask 0x01, slave address 0x15 and 0x14 would be addressed */

dressMask (I12C_PORTO, 0, 0x01);
/* Set 12C0 2nd slave address mask 0x04, slave address 0x35 and 0x31 would be addressed
*
/
DrvI2C_SetAddressMask (12C_PORTO, 1, 0x04);

DrvI2C_GetStatus

Prototype
uint32_t Drvl2C_GetStatus (E_I2C_PORT port);

Description
To get the 12C status code. There are 26 status codes. Please refer to Data Transfer Flow in
12C Section of TRM in details.

V1.05.001

- 200 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

Parameter
port [in]
Specify 12C interface. (I2C_PORTO0/12C_PORT1)

Include
Driver/DrvI2C.h

Return Value

) 2
12C status code
Example \

uint32_t u32status;
u32status = DrvI2C_GetStatus (12C 0); /* GEMQCO current status code */

DrvIi2C_WriteData
Prototype
u ;

void  DrvI2C_WriteD 2 ORN port, uin
Description .

To set a byte o .@ < :
Paramete Q

rt [in] (b.
Specify NC Werfac % 0/12C_PORT1)

usd
Byte data. .
clude
river/
Return Va

None

Example

DrvI2C_WriteData (I2C_PORTO, 0x55); /* Set byte data 0x55 into 12C0 data register */

Drvi2C_ReadData

Prototype
uint8_t DrvI2C_ReadData(E_I2C_PORT port);

Description

V1.05.001

-201 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

To read the last data from 12C bus.

Parameter
port [in]
Specify 12C interface. (I2C_PORTO0/ 12C_PORT1)

Include
Driver/DrvI2C.h

) 2
Return Value
Last byte data
Example

uint8_t u8data;

u8data = DrvI2C_ReadData (12C_PQO ad out byt from 12C0 data register */
DrvI2C_Citrl
Prototype g)
void DrvI2C_Citrl(E @2C umt8 uigts_t stop, uint8_t intFlag, uint8_t ack);
Description

Toget 2 it infude ST I in control register.
Par
ace.%PORTO /12C_PORT1)

)

TosetS OoMNot. (1: set, 0: don’t set). If the STA bit is set, a START or repeat
i ill be generated when 12C bus is free.
stop N
To sel'8TO bit or not. (1: set, 0: don’t set). If the STO bit is set, a STOP signal will be

generated. When a STOP condition is detected, this bit will be cleared by hardward
automatically.

intFlag [in]
To clear Sl flag (12C interrupt flag). (1: clear, 0: don’t work)
ack [in]
To enable AA bit (Assert Acknowledge control bit) or not. (1: enable, 0: disable)

Include
Driver/DrvI2C.h

Return Value

V1.05.001
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None

Example
DrvI2C_Ctrl (12C_PORTO, 0, 0, 1, 0); /* Set 12C0 Sl bit to clear Sl flag */
DrvI2C_Ctrl (12C_PORTO, 1, 0, 0, 0); /* Set 12C0 STA bit to send START signal */

DrvI2C_GetIntFlag

) 2
Prototype
uint8_t DrvI2C_GetIntFlag(E_I2C_PORT por \\

Description

To get 12C interrupt flag status.

Parameter

port [in]

Specify 12C interface. (12 0/12C7 RTl)QQ
Include \ Q
Driver/DrvI2C.h % N
Return Value Q
Interrupt Xus 0) Q
Exaj@ple &

u —
usfla &g (12C_PORTO); /* Get the status of 12CO0 interrupt flag */

)
C Clearint

Prototype

void _ClearIntFlag (E_I2C_PORT port);
Description

To clear 12C interrupt flag if the flag is set 1.
Parameter

port [in]

Specify 12C interface. (1I2C_PORTO0 / 12C_PORT1)

Include
Driver/Drvi2C.h

Return Value
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None

Example
DrvI2C_ClearIntFlag (12C_PORTO); /* Clear 12CO0 interrupt flag (SI) */

Drvi2C_Enableint

Prototype

) 2
int32_t DrvI2C_Enablelnt (E_I2C_PORT port);
Description \\

To enable 12C interrupt function.

Parameter

port [in]

Include

Driver/DrvI2C.h \
Return Value

0 Succ%

Exa Q
VI2C_Enab Nt (I2C_PO% le 12C0 interrupt */
12C_Di Q

) ]

Parameter
port [in]
Specify 12C interface. (1I2C_PORTO0 / 12C_PORT1)

Include
Driver/DrvI2C.h

Return Value

0 Succeed

Example

V1.05.001
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DrvI2C_Disablelnt (I2C_PORTO0); /* Disable 12CO0 interrupt */

DrvI2C_InstallCallBack

Prototype

int32_t  DrvI2C_InstallCallBack (E_I2C_PORT port, E_I2C __ LBACK_TYPE Type,
12C_CALLBACK callbackfn);

Description *
To install 12C call back function in 12C interrupt h dle\\

Parameter

port [in]

Specify 12C interface. (12C_POR _PORT1)

Type [in]
There are four types for call back func ‘ ’ FUNC SS/BUSERROR/
TIMEOUT)

12CFUNC: For n onoiion
e

hen 'tr&ss occurs. The status code is 0x38.
BUSERROR? condi%e ms code is 0x00.
e

TIME r time-q rpverflow.
c in]
Call backWygaction nam% interrupt event.

Inclu Q
Driver/
eturn Value
. Succee!
Q <0:

)
Example
/* Install 12C0 call back function ‘12C0_Callback_Normal’ for 12C normal condition */
DrvI2C_InstallCallback (12C_PORTO, I12CFUNC, 12C0_Callback_Normal);
/* Install 12CO call back function ‘12C0_Callback BusErr’ for Bus Error condition */
DrvI2C_InstallCallback (I2C_PORTO0, BUSERROR, 12C0_Callback_BusErr);

DrvI2C_UninstallCallBack

Prototype

int32_t DrvI2C_UninstallCallBack (E_I2C_PORT port, E_I2C_CALLBACK_TYPE
Type);
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Description
To uninstall 12C call back function in 12C interrupt handler.

Parameter
port [in]
Specify 12C interface. (I2C_PORTO0/ 12C_PORT1)

Type [in]

There are four types for call back function. (IZCFURC A SPUSERROR /
TIMEOUT)
1I2CFUNC: For normal 12C condition

bon 10sS urs. The status code is 0x38.

ARBITLOSS: For master mode whenarbit
BUSERROR: For bus error cogigon. The statuSaode is 0x00.

Include
Driver/DrvI2C.h
Return Value Q
0: Succeed % T
<0: Failed % < |
call'back fun:% normal condition */

Uninstall |
allCallBa TO, I2CFUNC);

0 cald bac”Nun®ion for Bus Error condition */

rvi2C_Uninstgll cl&12C_PORTO0, BUSERROR);
| SetTi unter
Prototyp
int32_t  DrvI2C_SetTimeoutCounter (E_12C_PORT port, int32_t i32enable, uint8_t
u8div4);
Description

To configure 14-bit time-out counter.

Parameter
port [in]
Specify 12C interface. (1I2C_PORTO0 / 12C_PORT1)

i32enable [in]
To enable or disable 14-bit time-out counter. (1: enable, O: disable)
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u8div4 [in]
1: Enable DIV4 function. The source clock of the time-out counter is equal to HCLK / 4
when the time-out counter is enabled.

0: Disable DIV4 function. The source clock of the time-out counter is from HCLK when
the time-out counter is enabled.

Include
Driver/DrvI2C.h

) 2
Return Value
0 Succeed

Example
/* Enable 12C0 14-bit timeout count

DrvI2C_EnableTimeoutCount (12C_|

isable its DI unction */

Drvi2C_ClearTimeoutFlag QQ
Prototype Q

void DrvI2C_Clea@@im®t I2C_P(®rm
Description QQ

To clear g ifge flag isget

Q ace.%PORTO /12C_PORTY)
QRetum
None

)
Example
DrvI2C_ClearTimeoutFlag (12C_PORTO); /* Clear 12CO0 TIF flag */
DrvI2C_GetVersion

Prototype
uint32_t Drvl2C_GetVersion (void);

Description
Get this module’s version.

V1.05.001
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Parameter

None

Include
Driver/DrvI2C.h

Return Value

Version number: S O
31:24 23:16 15:8 KO (0N
00000000 MAJOR_NUM | MINOR_NUM BUILDNUM_/

Se Q
@%@%@
&
D

<

&
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9. RTC Driver

9.1. RTC Introduction 4 Q

Real Time Clock (RTC) unit provides user the real timeanch¢alendarmessage .The RTC uses a
32.768 KHz external crystal. A built in RTC is designed to geherate theperiodic interrupt signal. The
the RTC controller supports

period can be 1/128, 1/64, 1/32, 1/16, 1/8, 1/4 d 1 second.
periodic Time Tick and Alarm Match interru
(N EN

9.2. RTC Features

[ J
_|
=
@D

=

@D

>
QD

=
3

@D

Q

o

o

>

—
@D

=
—~
[72]

@D

O

O

D

user to check the time.
12-hour or 24-hour

Ala tch interrupt
wexdown mode by RTC Time Tick or Alarm Match interrupt.
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_

Constant Definition

Constant Name Value Description

DRVRTC_INIT_KEY 0xa5eb1357| A key number to makenRJC leaving reset state
DRVRTC WRITE_KEY 0xA965 A key number to unlo/ck\R\T\\&Qrotected regiser
DRVRTC_CLOCK_12 0 12-Hour mod&>

DRVRTC_CLOCK_24 1 24-Hour mode >\ ()1~
DRVRTC_AM 1 a.m.

DRVRTC_PM 2 p.m.

DRVRTC_YEAR2000 2000 /FSe the year is

DRVRTC_FCR_REFERENCE 32761 A reference value to compensate 32 kHz

L)) e\

9.3. Type Definition @
E_DRVRTC_INT_SOURCE 6}\ @ S

Enumeration identifier ((% @ D/es\&({\@tl@
1
2
3\

DRVRTC_ALARM_INT__ <{( ))

DRVRTC_TICK_IKT™

DRVRTC_ALL_INT\ N
N/ ‘
E_DRVRTC_TICK N

291
|

;Q/t alarm and tick interrupt

;nﬁm\e&t@(dentifier ﬁk\\\\ Value |Description
bQ\QRTC \&\;N SEC X\ 0 Set tick period 1 tick per second
<\@5§\>P\\FQ ﬂdK 12 %EN 1 Set tick period 2 tick per second
ﬂVRTE,\/T/CK 14 SEC 2 Set tick period 4 tick per second
QQVRTC_TICK_l_S_SEC 3 Set tick period 8 tick per second
DWRTC_TICK_l_lG_SEC 4 Set tick period 16 tick per second
DRVRTC_TICK_1 32_SEC 5 Set tick period 32 tick per second
DRVRTC_TICK_1 64_SEC 6 Set tick period 64 tick per second
DRVRTC TICK_ 1 128 SEC 7 Set tick period 128 tick per second
E_ DRVRTC_TIME_SELECT
Enumeration identifier Value |Description
DRVRTC_CURRENT_TIME 0 Select current time option

V1.05.001
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DRVRTC_ALARM_TIME 1 Select alarm time option
E_DRVRTC_DWR_PARAMETER

Enumeration identifier Value |Description
DRVRTC_SUNDAY 0 Day of Week: Sunday
DRVRTC_MONDAY 1 Day of Week: Monday
DRVRTC_TUESDAY 2 Day of Week: Tu?sd y
DRVRTC_WEDNESDAY 3 Day of WeelgW
DRVRTC_THURSDAY 4 Day of
DRVRTC_FRIDAY 5 Day of Week:
DRVRTC_SATURDAY 6

9.4. Functions

DrvRTC_SetFrequenc

D
Q S
< 2 |
Include
Driver/DrvRTC.h

Return Value
E_SUCCESS: Success

NS
gy X
_ %m@\\

re
int32_t i32 uencyX1

N

E_DRVRTC_ERR_FCR_VALUE: Wrong Compensation value

Example

[* If the measured RTC crystal frequency is 32773.65Hz.*/

-211 -
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DrvRTC_SetFrequencyCompensation (3277365) ;

DrvRTC_IsLeapYear

Prototype
int32_t
DrvRTC_IsLeapYear (void);

- A g
Description
According to current time , return this year is leg ar&\

Parameter

None.

Include
Driver/DrvRTC.h Q
Return Value Q
1: This year is a leap year? Q
0: This year is not a % L 2
Example Q
Le

rintf(“Thj

eap yearI

int32_t TC_GetIntTick (void);

Description

The function is used to get current Software tick count after enable tick interrupt.

Parameter

None.

Include
Driver/DrvRTC.h

Return Value

Software Tick Count in tick interrupt

V1.05.001
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Example
/* Polling the tick count to wait 3 sec.*/
DrvRTC_SetTickMode(DRVRTC_TICK_1 2 SEC); /* 1 tick is 0.5 sec.*/
DrvRTC_Enablelnt(DRVRTC_TICK_INT, NULL);
While (DrvRTC_GetTick() < 6);
printf(“Pass though 3 sec\n”)

DrvRTC_ResetIntTick

y %
Prototype \
void DrvRTC_ResetTick (void);

Description

The function is used to reset the tick ¢ g in interrupgf

Parameter
R
Include
. 4
Driver/DrvRTC Q
Return Valu\ Q

Exa
DrvR
C_WriteE
Prototype
int32_t

DrvRTC_WriteEnable (void);

Description

Access Password to AER to make access other register enable

Parameter

None.

Include
Driver/DrvRTC.h

Return Value

V1.05.001
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E_SUCCESS: Success

E_DRVRTC_ERR_FAILED : Failed.

Note
After write a password to AER register, FCR / TAR / CAR / TTRQguister can be written or

read. And after 512 RTC clocks(about 15ms), access enable wiil auto

¢
Example
/* Before you want to set the value in FCR/ TA A& sing the function to

open access account. */
DrvRTC_WriteEnable ();

DrvRTC Init

Prototype Q
int32_t DrvRTC_Init (vgid); Q
%nbr, enable 32K clock and RTC clock

Description

Initial RTC. It consis
and write initi

Parameter
ne.
Inclu
Drive C.h

turn Value
E SUCC

RR_EIO : Initial RTC Failed.

Example
/*In the beginning, call the function to initial RTC */
DrvRTC_Init() ;

DrvRTC_SetTickMode

Prototype
int32_t DrvRTC_SetTickMode(uint8_t ucMode);

Description

The function is used to set time tick period for periodic time tick Interrupt.

V1.05.001
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Parameter
ucMode [in]

Include
Driver/DrvRTC.h

Return Value

E_SUCCESS: Success
E_DRVRTC_ERR_EI

E_DRVRTC_ERR_

Example
/* Set Tick

NuMicro™ NUC100 Series Driver Reference Guide

the structure of DRVRTC_TICK. It is ued to set the RTC time tick
period for Periodic Time Tick Interrupt request. It consists of

DRVRTC_TICK_1_SEC
DRVRTC_TICK_1_2 SEC
DRVRTC_TICK_1_4_SEC
DRVRTC_TICK_1_8_SEC
DRVRTC_TICK_1_16_SEC
DRVRTC_TICK_1_32_SEC
DRVRTC_TICK_1_64_SEC
DRVRTC_TICK_1_128

: Time tick is 1 second
isk is 1/2 second

is 1/4 second

_CALLBACK pfncallback);

The function is used to enable specified interrupt and install callback function..

DvRTC
Profotype
int32_t Drv
DRVR
P
Description
Parameter

str_IntSrc [in]

pfncallback [in]

the structure of interrupt source. It consists of

DRVRTC_ALARM_INT
DRVRTC_TICK_INT
DRVRTC_ALL_INT

Callback function pointer

: Alarm interrupt
: Tick interrupt

: Alarm and tick interrupt

V1.05.001
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Include
Driver/DrvRTC.h

Return Value
E_SUCCESS: Success

E DRVRTC_ERR_ENOTTY: Parameter is wrong

Example ¢
/* Enable tick interrupt and install callback functiggy n”.*/
DrvRTC_Enablelnt(DRVRTC_TICK_INT, ickCalmgackf

DrvRTC_Disablelnt
Prototype
int32_t
DrvRTC_Disablelnt ( @
DRVRTC_INT_SQUIRCINI - @
)
d

Description

The functiop i @' D speci@ and remove callback function.

the strugture rrupt source. It consists of
[%_ALARM_INT : Alarm interrupt
RVRTC_TICK_INT : Tick interrupt

RVRTC_ALL_INT : Alarm and tick interrupt
Include
Driver/ C.h

Return Value
E_SUCCESS: Success

E_DRVRTC_ERR_ENOTTY: Parameter is wrong
Example
/* Disable tick and alarm interrupt*/

DrvRTC_DisableInt(DRVRTC_ALL_INT);

V1.05.001
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DrvRTC_Open

Prototype
int32_t
DrvRTC_Open (
S_DRVRTC_TIME_DATA T *sPt

)i
) 2
Description
Set Current time (Year/Month/Day, Hour/Minujgli¥ec arfggay ORge
Parameter
*sPt [in]

t includes

u8cClockDisplay a2 _12/D  SLOCK_24
u8cAmPm RTC . DRV

u32cSecond

u32cMinute

u32cHour _

u32cDayOfw : LN
u32cDay, y valu

u32cMo Mont

u3 r t YearWglu

ble : E% ot Wakeup function when time alarm happen

) ]

rn Value
E_SUCCES

DR _EIO: Initial RTC Failed.

Example
/* Start RTC count from 2009.Jan.19, 13:20:00 . */
S _DRVRTC_TIME_DATA T slnitTime;

slnitTime.u32Year =2009;
sInitTime.u32cMonth =1;
sInitTime.u32cDay =19;
sInitTime.u32cHour =13;

sInitTime.u32cMinute =20;
sInitTime.u32cSecond =0;
sInitTime.u32cDayOfWeek = DRVRTC_MONDAY;
sInitTime.u8cClockDisplay = DRVRTC_CLOCK_24;
if (DrvRTC_Open(&slnitTime) '=E_SUCCESS)

printf("RTC Open Fail!l\n");
}
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DrvRTC_Read

Prototype
int32_t
DrvRTC_Read (
E_DRVRTC_TIME_SELECT eTime,
S_DRVRTC_TIME_DATA T *sPt

NS
)i
Description &\

Read current date/time or alarm date/time from'R etting

Parameter

eTime [in]

DRVRTC_CURRE : Current ti
DRVRTC_AL B » Alarm <im§e
*sPt [in]

Specify the buffe 'v RTC. It :

\5) K_12 /DRVRTC_CLOCK_24
AM / DRVRTC_PM

< Month value
- Year value

Return Value
E_SUCCESS: Success

E_DRVRTC_ERR_EIO: Initial RTC Failed.

Example
/* Condition: You want to get current RTC calendar and time */
S_DRVRTC_TIME_DATA_T sCurTime;

DrvRTC_Read(DRVRTC_CURRENT_TIME, &sCurTime);
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printf("Current Time:%d/%02d/%02d  %02d:%02d:%02d\n",
sCurTime.u32Year,sCurTime.u32cMonth,sCurTime.u32cDay,sCurTime.u32cHour,sCurTi

me.u32cMinute,sCurTime.u32cSecond);

DrvRTC_Write

Prototype

_ &

int32_t

DrvRTC_Write ( \
E_DRVRTC_TIME_SELECT eTime,

S_DRVRTC_TIME_DATA T *sPt
);

Description
Set current date/time or alarm dateftime to @

Parameter
eTime [in]
. . &
Specify the 0 be ¢
ent time
x ALARM TI Iarm time
i It mcludes

DRVRTC _CLOCK 12 /DRVRTC_CLOCK_24
DRVRTC_AM/DRVRTC _PM
Second value

% Minute value
Hour value
Day of week
Day value
Month value
u32Year Year value
Include
Driver/DrvRTC.h

Return Value
E_SUCCESS: Success

E_DRVRTC_ERR_EIO: Initial RTC Failed.

Example
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/* Condition: Update current the second of time to zero */
S DRVRTC_TIME_DATA T sCurTime;

DrvRTC_Read(DRVRTC_ALARM_TIME, &sCurTime);
sCurTime.u32cSecond = 0O;

DrvRTC_Write(DRVRTC_ALARM_TIME, &sCurTime);

DrvRTC_Close @
Prototype
int32_t

DrvRTC_Close (void);

Description

Include
Driver/DrvRTC.h

Return Value
E_SUCCE

Example
DxvRTC_CI

Description

Return the current version number of driver.

Include
Driver/DrvRTC.h

Return Value
Version number :

31:24 23:16 15:8 7:0
00000000 MAJOR_NUM | MINOR_NUM BUILD_NUM
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10. CAN Diriver

10.1. CAN Introduction

Q@

The CAN Core performs communication according to the ion 2.0 part A and B. The bit
rate can be programmed to values up to IMBit/s. For the connectio ical layer, additional
transceiver hardware is required.

For communication on a CAN network, individual M jects are configuced. The Message Objects
and ldentifier Masks for acceptance filtering of received 8s are stg theMessage RAM. Only

NuMicro™ 130/140 support the CAN applicati

10.2. CAN Feat \Qﬁﬂ Qj@
OO

&

3. Constant Definition

Table 10-1: Callback function

Name Value Description

CALLBACK_RXOK 0 RX OK Callback function pointer
CALLBACK_TXOK 1 TX OK Callback function pointer
CALLBACK_EWARN 2 Warning Callback function pointer
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Name Value Description

CALLBACK_BOFF 3 Bus Off Callback function pointer
CALLBACK_MSG 4 Message Callback function pointer
CALLBACK_WAKEUP 5 Wakeup Callback functio

Table 10-2: ID Type

Name Value Description
CAN_STD_ID 0 Standard | 1-b
CAN_EXT_ID 1 Extended ID ( its)

Table 10-3: Frame Type
Name

REMOTE_FRAME

DATA_FRAME

10.4. Functions\ (b.
S

Dy CAN \git

Prgtotype
void DrvCAN

Deweriptio

The used to reset and Initializes CAN IP

Parameter

None

Include
Driver/DrvCAN.h

Return Value

None

Example
/* Enable CAN IP clock */
DrvCAN_Init();
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DrvCAN_Close

Prototype
void DrvCAN_Close(void);

Description
Reset and clear all CAN control and disable CAN IP

Parameter ) 4
None \

Include
Driver/DrvCAN.h

Return Value

None

Example
/* Disable CAN IP clock unction p set CAN IP*/
DrvCAN_Close();

DrvCAN_Open

Prot
32_tDrvC Open(uin

%/%,

Descri

T'he function is us timing parameter according current clock and target bit rate.

arameter
32kb
The ranhge of u32kbps is 1~1000Kbps.

CAN kilo bit rate per second.

Include
Driver/DrvCAN.h

Return Value
E_DRVCAN_ERR_BITRATE  Set target bit-rate fail
E_SUCCESS Set bitrate successful.

Example
/* Set CAN bitrate is 500kbps */
DrvCAN_Open(500);
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DrvCAN_SetTiming

Prototype
void DrvCAN_SetTiming(uint8_t u8Tseg2, uint8_t u8Tsegl, uint8_t u8Sjw, uint32_t
u32Brp);

Description
Setups the CAN timing with specific parameters.

NG
Parameter
u8Tsegl [in]
specifies Time Segment before the sample poirt\This p etér must be a number

between 1 and 16.
u8Tseg2 [in]

Time Segment after the sample p rameter mu a number between 1 and
8.

u8Sjw [in]
Synchronisation Ju
u32Brp [in]

rhisparameter r@mber between 1 and 4.

&rtﬁnber between 1 and 1024
%elow:

eter
)

" the baud-rate prescale

Include
Driver/DrvCAN.h

Return Value

None

Example
/* Set CAN Bus timing according your desired. T2=2, T1=3,SJW=1, BRP =1*/
DrvCAN_EnterInitMode();
DrvCAN_SetTiming(2,3,1,1);
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DrvCAN_LeavelnitMode();
If the system clock freq = 16MHz, so

CAN bit-rate = 16000000 = 1000kbps

(2+3+3)x(1+12)

DrvCAN_ResetMsgObj

) 2
Prototype
void  DrvCAN_ResetMsgObj (uint8_t u8Msg ; \\

Description

Configures the message object as defa

Parameter

u8MsgObj [in]
specifies the Message obj ber, froM™ to 31Q
Include \ < ’
Driver/DrvCAN.h
9
Return Value
_ : E
(O UL_ : No useful interface

ct W0.5 information*/

void DrvCAN_ResetAlIMsgObj (void);

Description

Configures all the message objects as default.

Parameter

None

Include
Driver/DrvCAN.h

Return Value
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None.

Example
/* Reset all CAN Message Object */
DrvCAN _ ResetAlIMsgObj ();

DrvCAN_SetTxMsgObj

¢
Prototype
int32_t DrvCAN_SetTxMsgObj(uint8_t u8Msg ST&\ pCanMsg);

Description

The function is used to configure a tragasait object.

Parameter
u8MsgObj [in]

specifies the Message obj er, fro

pCanMsg [in] <
A structure abo a ect %

Include
Driver/DrvCAN.h

Return Value
E_SUCCESS: SUCCESS
E_DRVCAN_NO_USEFUL_INTERFACE: No useful interface

Example
/* Configure tMsg structure content into Message Object 0 */
STR_CANMSG_T tMsg;

/* Send a 11-bits message */
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tMsg.FrameType= DATA_FRAME;

tMsg.ldType = CAN_STD_ID;

tMsg.Id = OXTFF;

tMsg.Dlc =0;

if(DrvCAN_SetTxMsgObj(MSG(0),&tMsg) < 0)
printf("Set Tx Msg Object failed\n");

) 2
DrvCAN_SetMsgObjMask
Prototype
int32_t DrvCAN_SetMsgObjMask(uint8_t uBMsgOMSTR MASK_T* MaskMsg);

Description
Configures Mask as the message objec
Parameter Q
u8MsgObj [in] % Q
specifies the Me oNgect , from 0 to%
MaskMsg [in] % )
specifies cCr

Id{yPe (Mask ID Type)

clude

river/,
Q Return Va

E_SUCCESS: SUCCESS
E_ DRVCAN_NO_USEFUL_INTERFACE: No useful interface

Example
/* Set CAN Message Object No.0 Mask ID is OX7FF */
STR_CANMASK_T tMsg;
tMsg. u321d = OX7FF;
if(DrvCAN_SetMsgObjMask(0, &tMsg); < 0)
printf("Set Msg Object failed\n");
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DrvCAN_SetRxMsgObj

Prototype

int32_t DrvCAN_SetRxMsgObj(uint8_t u8msgobj, uint8_t u8idType, uint32_t u32id, uint8_t
u8singleOrFifoLast);

Description

The function is used to configure a receive message obj%t..
Parameter
u8MsgObj [in] \
0 .

specifies the Message object number, fr

idType [in]

specifies the identifier type of t 5 that will be transmitted

be one of, owing values:

u32id [in]

specifies the idegifi ceeptan erify

or a FIFO receive object that is the last one of the

O reNgive object that is not the last one
) 2

nclude
river/D
Return
E_SUCCESS: SUCCESS

E_DRVCAN_NO_USEFUL_INTERFACE: No useful interface

Example
/* Configure CAN Message Object No.0 only receive ID 0x123 */
STR_CANMSG_T rMsg;
if(DrvCAN_SetRxMsgObj(MSG(0),CAN_STD_ID, 0x123,TRUE) < 0)
printf("Set Rx Msg Object failed\n");
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DrvCAN_ClrIntPnd

Prototype
int32_t DrvCAN_CIrIntPnd (uint8_t u8msgobj);

Description
The function is used to reset IntPnd and TXRQSTNEWDAT bit in aRessage Object.
Parameter ) 2
u8MsgObj [in]
specifies the Message object number, frg 31.
Include

Driver/DrvCAN.h

Return Value

E_SUCCESS: SUCCESS
E_DRVCAN_NO_USEN E: No us £
Example

/* Clear CAN
DrvCAN_ CIr

Q : u8MsgObj [in]

t

specifies the Message object number, from 0 to 31.

Include
Driver/DrvCAN.h

Return Value
E_SUCCESS: SUCCESS

Example

[* After call DrvCAN_SetTxMsg () to set up your message content into target message
object , you can call this API and let Message Handler to send this message*/
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[*Set the TxRgst bit of Message object No.0*/
DrvCAN_SetTxRgst (0);

DrvCAN_ReadMsgObj

Prototype

int32_t DrvCAN_ReadMsgObj(uint8_t uBMsgObj, uint8_t releage, ST CANMSG_T*
pCanMsg);

) 2
Description
Gets the message, if received.
Parameters

u8MsgObj [in]
specifies the Message object num to 31.

u8Release [in]

specifies the messa d ator.

This parameter can

e following val%
- TRUE: the mdffao™mbicNisgeleased \%tlﬂ the data.

- FALSE:
pCanMs

) is not %
nterNQQ the e stru& %ceived data is copied.

/* Polling 1IDR flag to wait specified message object status changed and receive information
is stored as rMsg structure.*/

while(CAN->u3211DR ==0); /* Wait IIDR is changed */
DrvCAN_ ReadMsgObj (CAN->u32IIDR -1, TRUE,&rMsg);

DrvCAN_WaitEndOfTx

Prototype
int32_t DrvCAN_WaitEndOfTx(void);

Description
Waiting until current transmission is finished
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Parameters

None

Include
Driver/DrvCAN.h

Return Value
- E_SUCCESS: Transmission ended

) 2

Example \

[* Wait. Transmit OK*/

DrvCAN_WaitEndOfTx(); \
printf(“Transmit successfully”);

DrvCAN_BasicSendMsg

Prototype

int32_t DerANBa&c&@AN MSG_(* &g);
Description .
RO 4 ‘ messagﬁ in mode of test mode. Before call the API,
S

The function i
_Ent CAN_TESTR_BASIC) and let CAN

the user shquld @‘ g
controllerggqter 08 notice IF1 Registers used as Tx Buffer in
’ N
Para\geter Q

pCal
i geystructure containing data to transmit..
clude
river/
Q Return Va

E_SUCCESS: Transmission OK
E_DRVCAN_ERR_TIMEOUT: Check busy flag of interface 0 is timeout

Example
/* Use basic mode to send message without using message ram*/
STR_CANMSG_T msg1,;
msgl.FrameType= DATA_FRAME;
msgl.ldType = CAN_STD_ID;
msgl.1d = 0x555;
msgl1.Dlc =0;

V1.05.001

-231-



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

DrvCAN_BasicSendMsg(&msg1l);

DrvCAN_BasicReceiveMsg

Prototype
int32_t DrvCAN_BasicReceiveMsg(STR_CANMSG_T* pCan

Description .
Get a message information in BASIC mode. This mode doegnd®u ge RAM
Using IF2 to get receive message information \
Parameter

pCanMsg [in]
pointer to the message structure

@w essage is copied.

Driver/DrvCAN.h
Return Value <
E_SUCCESS: Rec
E_DRVCAN G: NQes g% received
Example
an i *

Include

__EnterInitMode(void);

Description

This function is used to set CAN to enter initialization mode and enable access bit timing
register. After bit timing configuration ready, user must call DrvCAN_LeavelnitMode()to
leave initialization mode and lock bit timing register to let new configuration take effect.

Parameter

None

Include
Driver/DrvCAN.h

Return Value

V1.05.001

-232 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

None

Example
[* Enter init mode and user can changed bus timing settings.*/
DrvCAN_EnterInitMode();

DrvCAN_LeavelnitMode

) 2
Prototype
void DrvCAN_ LeavelnitMode(void); \\

Description

This function is used to set CAN to legggainitialization e to let bit timing configuration
take effect after configuration ready.

Parameter
None
Include < Q
Driver/DrvCAN.h
4
Return Value <
None Q

void DrvCAN_EnterTestMode(uint8_t u8TestMask);

Description
Switchs the CAN into test mode. There are four test mode (BASIC/SILENT/LOOPBACK/
LOOPBACK combined SILENT/CONTROL_TX_PIN)could be selected. After setting test
mode,user must call DrvCAN _LeavelnitMode() to let the setting take effect.
Parameter
u8TestMask [in]
specifies the configuration in test modes
It could be
CAN_TESTR_BASIC : Enable basic mode of test mode
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CAN_TESTR_SILENT : Enable silent mode of test mode
CAN_TESTR_LBACK : Enable Loop Back Mode of test mode
CAN_TESTR_TXO0 : Set low bit of control CAN_TX pin bit field
CAN_TESTR_TX1 : Set high bit of control CAN_TX pin bit feild

Include
Driver/DrvCAN.h

Return Value

None

Example
/* Enter basic mode of test mode*/
DrvCAN_ EnterTestMode (CAN_T

DrvCAN_LeaveTestMode

Prototype % <

void DrvCAN_Leav 0 oIy

g% '

Description

This functi@e i 0 L e¥es the c% ode (switch into normal mode)..
Pargheter %

e N\
ude Q

Incl
river/DrvCA .
urn Valu
Non
Example

/* Leave test mode and then enter normal mode */
DrvCAN_ LeaveTestMode ();
DrvCAN_IsNewDataReceived

Prototype
uint32_t DrvCAN_IsNewDataReceived (uint8_t uBMsgObj);

Description

This function is used to get the waiting status of a received message.
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Parameter
u8MsgObj [in]
specifies the Message object number, from 0 to 31.

Include
Driver/DrvCAN.h

Return Value ¢
A non-zero value if the corresponding message object ha % Y , else 0.
X

Example
/* Check message object 0 is no received new mess
if(!DrvCAN_IsNewDataReceived (0)g

return false;

DrvCAN_IsTxRgstPending QQ
S

Prototype
uint32_t DrvCAN_I t in t8_t
)
Description
This functi@e i 0ge requ atus of a transmitted message..
a@}%
) 2

Pargmeter
sgObj [

he Mess number, from 0 to 31.

ude

Driver/DryC
Return Ya
A non-z alue if the corresponding message has an tx request pending, else 0.

Example
/* Check message object O transmit request is sent or not */
if('\DrvCAN_IsTxRgstPending (0);

return false;

DrvCAN_IsIntPending

Prototype
uint32_t DrvCAN_IsIntPending(uint8_t u8MsgoObj);
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Description

This function is used to get the interrupt status of a message object.

Parameter
u8MsgObj [in]

specifies the Message object number, from 0 to 31.

Include

) 2
Driver/DrvCAN.h
Return Value
interru

A non-zero value if the corresponding message has ending, else 0.

Example
/* Check message object O interrupt is not */
if('DrvCAN_ IsIntPending (0);
return false; % Q
DrvCAN_IsObjectVali \ Q)
Q"
bi

Prototype

uint32_t [\ lid(uirgg t bj);
i i @; of a message object (ready to use)..

Return Value

A non-zero value if the corresponding message object is valid, else 0.

Example
/* Check message object O is valied or not */
if('DrvCAN_ IsObjectValid (0);

return false;
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DrvCAN_ResetlF

Prototype
void DrvCAN_ResetlF(uint8_t u8IF_Num);

Description

This function is used to reset message interface parameters

Parameter ) 2
u8IF_Num [in]
specifies the Message Control Interface,

Include
Driver/DrvCAN.h

Return Value
None

Example < Q
/* Reset interface 0 N0 NS

ue *,
A
DrvCAN_ResetlE(0) Q

Dageription

This function,i it message into message buffer in basic mode. Please notice the
ioni DAT bit of MCON register by while loop and it is used in basic
ode.
Paramete
None
Include

Driver/DrvCAN.h

Return Value

None

Example
/* Wait new message into message ram */
DrvCAN_WaitMsg ();
printf(“New Data In\n”);
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DrvCAN_Enablelnt

Prototype
int32_t DrvCAN_Enablelnt(uintl6_t ul6IntEnable);

Description
Enable CAN interrupt and NVIC corresponding to CAN.
Parameter L 2
ul6intEnable [in]
Interrupt Enable (CAN_CON_IE or CA| N_SF% CON_EIE).
It could be
CAN_CON_IE : Module Interru le

CAN_CON_SIE : Status Change | ble
CAN_CON_EIE : Error Interrupt Enabl Q
Include Q
Driver/DrvCAN.h \ Q
Return Value % A g
E_SUCCESS QQ)

(<
Q J Description

Disable CAN interrupt and NVIC corresponding to CAN.

Parameter
ul6intEnable [in]
Interrupt Enable (CAN_CON_IE or CAN_CON_SIE or CAN_CON_EIE).
CAN_CON_IE : Module interrupt enable
CAN_CON_SIE : Status change interrupt enable
CAN_CON_EIE : Error interrupt enable

Include
Driver/DrvCAN.h
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Return Value

None.

Example
[* Interrupt Disable */
DrvCAN_DisableInt(CAN_CON_IE);

DrvCAN_InstallCallback

¢
Prototype
int32_t DrvCAN_InstallCallback(E_CAN_C CK_ E , CAN_CALLBACK
callbackfn);

Description

Install CAN call back function for CAN
MSG,RXOK, TXOK,EWARN,BOFF,WAI

Parameter
Type [in] %
E_CAN_CALL@A T CALLB R)& or CALLBACK_TXOK or
CALLBAC LB  OF or CALLBACK_MSG or
CALLB . More det® pl ef Table 10.1
callback &
callbachgncti int@

Dri rv .h

rn Value )

E_SUCCES

E_ R_ARGUMENT: Failed
Q Example

Incl

/* Install Message callback function “TestFnMsg” */
DrvCAN_InstallCallback(CALLBACK_MSG, (CAN_CALLBACK)TestFnMsg);

DrvCAN_UninstallCallback

Prototype
int32_t DrvCAN_UninstallCallback(E_CAN_CALLBACK_TYPE Type);

Description

The function is used to uninstall exist callback function pointer.

Parameter
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Type [in]

E_CAN_CALLBACK _TYPE (CALLBACK_RXOK or CALLBACK_TXOK or
CALLBACK_EWARN or CALLBACK_BOFF or CALLBACK_MSG or
CALLBACK_WAKEUP). More detail please ref Table 10.1

Include
Driver/DrvCAN.h

Return Value ) 2
E_SUCCESS : Success
E_E_DRVCAN_ERR_ARGUMENT: Failed

Example

/* Remove all message object callbal
DrvCAN_UninstallCallback(CALLB

DrvCAN_EnableWakeUp
Prototype
void DrvCAN_Enab PRRIQ; %‘
Description < ’
The functyN is to &@able wa %
Pargmeter

Inglude Q
) 4
Driver/DrvCA
rn Valu
Q Non

Example
/* Enable wake-up function */
DrvCAN_EnableWakeUp();

DrvCAN_DisableWakeUp

Prototype
void DrvCAN_DisableWakeUp(void);

Description

The function is used to disable wakeup function.
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Parameter

None

Include
Driver/DrvCAN.h

Return Value
None TS
Example
/* Disable wake-up function */
DrvCAN_DisableWakeUp()
DrvCAN_GetCANBIitRate
Prototype
int32_t DerAN_GetC/\oid < :

Description .
Q‘ ling to l‘erb ng parameter settings.

Parameter Q
§ NG
Inclu Q
Drive N.h
turn Value
Current B¢ ilo bit per second)
Exampl
/* Get curreht CAN bit rate */

Return current it

int32 i32bitrate;
i32bitrate = DrvCAN_GetCANBitRate ();

DrvCAN_GetTxErrCount

Prototype
uint32_t DrvCAN_GetTxErrCount(void);

Description
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The function is used to get current transmit error counter (TEC)

Parameter

None

Include
Driver/DrvCAN.h

Return Value ¢
Current Transmit Error Counter(TEC) \\

Example
[* Get current transmit error counter(TEC) */
int32 i32TxErrCnt

i32TXErrCnt = DrvCAN_ GetTxErr
DrvCAN_GetRxErrCount QQ
Prototype Q

uint32_t DrvCAN_ GiIRXNKC oid); % N
Description Q

The funcigN is to (@t curren %or counter (REC)
Pargneter

" Q

Inglude
Driver/DrvCA
Q rn Vaju

Curr e Error Counter(REC)

Example
[* Get current receive error counter(REC) */
int32 i32RXErrCnt
i32RxErrCnt = DrvCAN_ GetRxErrCount ();

DrvCAN_GetVersion

Prototype
uint32_t DrvCAN_GetVersion (void);
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Description

Get this module’s version.

Parameter

None

Include

Driver/DrvCAN.h TS
Return Value \
7:0

CAN driver current version number:

31:24 23:16 15: :
00000000 MAJOR_NUM MINOR_N BUILD NUM

Example

/* Get CAN driver current version numbe

int32_t i32CANVersionyum Q
i32CANVersionNum 3 N sion(); Q
d
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11. PWM Driver

11.1. PWM Introduction ¢ <>

The basic components in a PWM set is pre-scaler, clock
inverter, dead-zone generator. They are all driven by engine ¢

sources, included 12 MHz crystal clock, 32 k stal clock,

Clock divider provides the channel with 5 &'@- rces (1, 1/2,
receives its own clock signal from clock dividerwhichreteives clock figmg8-bit pre-scaler. The 16-bit
counter in each channel receive clock signal from ¢ % ector an besed to handle one PWM
i 0

period. The 16-bit comparator comparesntiaber ineQtter wit nUmber in register loaded
previously to generate PWM duty.cyclé

&?blt counter and 16-bit comparator
fee['Wee to write data to counter buffer

ider, it counter, 16-bit comparator,
source. There are four engine clock
LK, and internal 22 MHZ clock.
/4, 1/8, 1/16). Each PWM-timer

nsteady wavefo

up. When ¢ Z ) o-reload mode, it is reloaded automatically and
s one-shot mode instead of auto-reload mode. If
counter i
ZEero.

11.25PWM Features

P cont es following features:
Up to two group (PWMA/PWMB). Please refer to NuMicro™ NUC100 Series Products
Selection Guide of Appendix to know the number of PWM group.

® Each PWM group has two PWM generators. Each PWM generator supports one 8-bit prescaler,
one clock divider, two PWM-timers (down counter), one dead-zone generator and two PWM
outputs.

@ One-shot or Auto-reload PWM mode.

@ Up to eight capture input channels.

@ Each capture input channel supports rising/falling latch register and capture interrupt flag.
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J

11.3. Constant Definition

Constant Name Value Description
DRVPWM_TIMERO 0x00 PWM Timer 0
DRVPWM_TIMER1 0x01 PWM Timer 1
DRVPWM_TIMER2 0x02 PWM Timer 2
DRVPWM_TIMER3 0x03 PWM Timer 3 ~_\V
DRVPWM_TIMER4 0x04 PWM Tirper 4 0\ \\ )
DRVPWM_TIMERS 0x05 PWM Fimer
DRVPWM_TIMER6 0x06 PWH Timer 6
DRVPWM_TIMER? 0x07 PWM TimerZ,
DRVPWM_CAPO 0x10 (( ]RWM Capture'®
DRVPWM_CAP1 0x11 PWMCapture 1 (2
DRVPWM_CAP2 0x12 RWM Capture 2((\
DRVPWM_CAP3 0x13 /[~ [PWM-Captufg 3
DRVPWM_CAP4 \\" ~|PWM captrad )

DRVPWM_CAP5

PWM Captures’

DRVPWM_CAP6 (NS

PV{Mﬁapt@re 6

DRVPWM_CAP7

@N@ajﬁture 7
P

DRVPWM_HCLK

PWM clock source from HCLK

DRVPWM_INTERNAL_22M

PWM clock source from internal 22MHz
oscillator

DRVPWM_AUTO_RELOAD_MODE

PWM Timer auto-reload mode

DRVPWM_ONE_SHOT_MODE

DRVPWM_CAP_ALL_INT ~ \{ 213\  (Pwn)Capture Rising and Falling Interrupt
DRVPWM_CAP_RIStNG_IN{ 1) /AN\PWM Capture Rising Interrupt
DRVPWM_CAP_FALLING_INT. 12 >~ ((\\4PWM capture Falling Interrupt
DRVPWM_CAP_RISING_FLAG 6 ~\_\\"— |Capture rising interrupt flag
DRVPWM{QAP_FA\QH@_ELAG ‘7\\\ N Capture falling interrupt flag
DRVPWM CLOCK_DIV-+—~ 4 Input clock divided by 1
DRVPWM cLOeK _DIV_2 LN Input clock divided by 2
DRVPWARCLOCK_DIV_4 QN Input clock divided by 4
DRVPWM CLOCK_DIV, SN\ |2 Input clock divided by 8
DRVPWM_GLUOCK_DIV B\ 3 Input clock divided by 16
PW XT_12M 0 cF:)rV;/sI:/;I clock source from external 12M
%/PWM_EXT_BZK 1 cF:)rV;/sI:/;I clock source from external 32K
2
3
1
0

PWM Timer One-shot mode
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11.4. Functions

DrvPWM_IsTimerEnabled

Prototype
int32_t DrvPWM_IsTimerEnabled(uint8_t u8Timer);
) 2
Description
This function is used to get PWM specified tim ab|Rgisab I Mgta
Parameter
u8Timer [in]

Specify the timer.

DRVPWM_TIMERO: PWM ti

DRVPWM_TIMERL: PWM time
DRVPWM_TIMERZ; timer 27

DRVPWM_TI ) . Q

DRVPWM_TI
DRVPWM ‘
DRVPWM
DRVP

if(DrvPWM_IsTimerEnabled (DRVPWM_TIMER3)==1)
printf(“PWM timer 3 is enabled\n”);

else if(DrvPWM_IsTimerEnabled (DRVPWM_TIMER3)==0)
printf(“PWM timer 3 is disabled!\n”);

DrvPWM_SetTimerCounter

Prototype
void  DrvPWM_SetTimerCounter(uint8_t u8Timer, uintl6_t ul6Counter);

V1.05.001

- 246 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

Description

This function is used to set the PWM specified timer counter.

Parameter
u8Timer [in]

Specify the timer.
DRVPWM_TIMERO: PWM timer 0.
DRVPWM_TIMER1: PWM timer 1.
DRVPWM_TIMER2: PWM timer 2.
DRVPWM_TIMERS3: PWM timer 3.
DRVPWM_TIMER4: PWM timer 4.
DRVPWM_TIMERS: PWM timer 5
DRVPWM_TIMERG: PWM timer 6.
DRVPWM_TIMER7: PWM timer 7.

ul6Counter [in]

y b
Specify the timer value. (0~65535)% nter is set tofONQe timer will stop.

Include
Driver/DrvPWM.h @
Return Value
4
None Q

Example
er 3 t er. When the PWM timer 3 start to count down,
i Ml count do 0 to 0. If PWM timer 3 is set to auto-reload mode,

ill rel WM timer 3 counter register after PWM timer 3
Q : uint32_t

nt({ RVPWM_TIMERS3, 10000);

ill continue to count down from 10000 to 0 again. */
rvPWM_ GetTimerCounter(uint8_t u8Timer);
Description

This function is used to get the PWM specified timer counter value

Parameter
u8Timer [in]

Specify the timer.
DRVPWM_TIMEROQ: PWM timer 0.
DRVPWM_TIMER1: PWM timer 1.
DRVPWM_TIMER2: PWM timer 2.
DRVPWM_TIMER3: PWM timer 3.
DRVPWM_TIMER4: PWM timer 4.
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DRVPWM_TIMER5: PWM timer 5.
DRVPWM_TIMERG: PWM timer 6.
DRVPWM_TIMER7: PWM timer 7.

Include
Driver/DrvPWM.h
Return Value
The specified timer counter value. ) 2
Example
[* Get PWM timer 5 counter value. */
uint32_t u32RetValTimer5CounterValye:
u32RetValTimer5CounterValue = D GetTimerColnter(DRVPWM_TIMERS5);

DrvPWM_Enablelnt

Prototype Q
void DrvPWM_E IMRn imer, uintt%vt, PFN_DRVPWM_CALLBACK
pfncallback); % .

is to gpable thei\%r capture interrupt and install the call back

u8 i
RO: PWM timer O.
MER1: PWM timer 1.
TIMER2: PWM timer 2.
 TIMER3: PWM timer 3

Description

This funcy

WM_TIMER4: PWM timer 4.
PWM_TIMERS: PWM timer 5.
DRVPWM_TIMERG: PWM timer 6.
DRVPWM_TIMER7: PWM timer 7.

or the capture.
DRVPWM_CAPO: PWM capture 0.
DRVPWM_CAP1: PWM capture 1.
DRVPWM_CAP2: PWM capture 2.
DRVPWM_CAP3: PWM capture 3.
DRVPWM_CAP4: PWM capture 4.
DRVPWM_CAP5: PWM capture 5.
DRVPWM_CAP6: PWM capture 6.
DRVPWM_CAP7: PWM capture 7.

u8int [in]

Specify the capture interrupt type (The parameter is valid only when capture function)
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DRVPWM_CAP_RISING_INT : The capture rising interrupt.
DRVPWM_CAP_FALLING_INT : The capture falling interrupt.
DRVPWM_CAP_ALL_INT . All capture interrupt.

pfncallback [in]

The pointer of the callback function for specified timer / capture.

Include
Driver/DrvPWM.h

) 2
Return Value
None

Example

/* Enable PWM capture 5 falling edd
it’s interrupt callback function.*/

DrvPWM_Enableint(DRVPWM_CAP5, DF
DRVPWM_CaplRQHandler);

pt and instalf DRVPWM_CapIRQHandler() as

DrvPWM_Disablelnt

Prototype % A
void  DryP b int8 INer)
Des

ed to disale t timer/capture interrupt.

Parame Q

MERO: PWM timer 0.

TIMER1: PWM timer 1.
M_TIMER2: PWM timer 2.
WM_TIMERS3: PWM timer 3.
DRVPWM_TIMER4: PWM timer 4.

DRVPWM_TIMER5: PWM timer 5.
DRVPWM_TIMERG: PWM timer 6.
DRVPWM_TIMER7: PWM timer 7.

or the capture.
DRVPWM_CAPO: PWM capture 0.
DRVPWM_CAP1: PWM capture 1.
DRVPWM_CAP2: PWM capture 2.
DRVPWM_CAP3: PWM capture 3.
DRVPWM_CAP4: PWM capture 4.
DRVPWM_CAP5: PWM capture 5.
DRVPWM_CAPG: PWM capture 6.
DRVPWM_CAPT7: PWM capture 7.
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Include
Driver/DrvPWM.h

Return Value

None

Example

/* Disable PWM capture 5 interrupts including rising ar@falll
uninstall PWM capture 5 rising and falling interrupt callba

DrvPWM_DisableInt(DRVPWM_CAPS5);
/* Disable PWM timer 5 interrupt and uninst tim callMyk function.*/
DrvPWM_DisableIint(DRVPWM_TIMER5);

DrvPWM_Clearint
Prototype
void DrvPWM_Clea i imer);
Description
This function is use tim r/% isterrupt flag.
Parameter %

Specify 1
mer 0.

timer 1.

: M timer 2.
Eg PWM timer 3.
R4: PWM timer 4.
“WMER5: PWM timer 5.
TIMERG6: PWM timer 6.
TIMER7: PWM timer 7.

—h

|mer

DRVPWM_CAPO: PWM capture 0.
DRVPWM_CAP1: PWM capture 1.
DRVPWM_CAP2: PWM capture 2.
DRVPWM_CAP3: PWM capture 3.
DRVPWM_CAP4: PWM capture 4.
DRVPWM_CAP5: PWM capture 5.
DRVPWM_CAP6: PWM capture 6.
DRVPWM_CAP7: PWM capture 7.

Include
Driver/DrvPWM.h

Return Value
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None

Example
[* Clear PWM timer 1 interrupt flag.*/
DrvPWM_ClearInt(DRVPWM_TIMERL1);
[* Clear PWM capture 0 interrupt flag. */
DrvPWM_ClearInt(DRVPWM_CAPO);

) 2
DrvPWM_GetIntFlag \
Prototype

int32_t DrvPWM_GetIntFlag(uint8_t u8Timer);

Description
R interrup
Parameter
u8Timer [in] <

: PWM capture 1.
: PWM capture 2.
: PWM capture 3.
- PWM capture 4.
: PWM capture 5.
B : PWM capture 6.
DRVPWM_CAP7: PWM capture 7.

Include
Driver/DrvPWM.h

Return Value
1: The specified interrupt occurs.

0: The specified interrupt doesn’t occur.
Example

/* Get PWM timer 6 interrupt flag.*/
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if(DrvPWM_GetintFlag(DRVPWM_TIMERG)==1)
printf(’PWM timer 6 interrupt occurs!\n);

else if(DrvPWM_GetIntFlag(DRVPWM_TIMERG6)==0)
printf("PWM timer 6 interrupt dosen’t occur!\n);

DrvPWM_GetRisingCounter

Prototype s
uintl6_t DrvPWM_GetRisingCounter(uint8_t u8 ur, \

Description

This function is used to get value which latches the co there’s a rising transition.

Parameter
u8Capture [in]
Specify the capture.

Incligle
DriQy/DrvP .h

rn Value
PWM capture current counter when there’s a rising transition.

The value w.
/* Get PW ture 7 rising latch register value. */
uintl6_t ul6RetValTimer7RisingLatchValue;

ul6RetValTimer7RisingLatchValue = DrvPWM_GetRisingCounter (DRVPWM_CAP7);

DrvPWM_GetFallingCounter

Prototype
uintl6_t DrvPWM_GetFallingCounter(uint8_t u8Capture);

Description
This function is used to get value which latches the counter when there’s a falling transition.
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Parameter
u8Capture [in]

Specify the capture.
DRVPWM_CAPOQ: PWM capture 0.
DRVPWM_CAPL: PWM capture 1.
DRVPWM_CAP2: PWM capture 2.
DRVPWM_CAP3: PWM capture 3.
DRVPWM_CAP4: PWM capture 4.
DRVPWM_CAP5: PWM capture 5.
DRVPWM_CAP6: PWM capture 6.

DRVPWM:CAP7: PWM capture 7. \%
Include
Driver/DrvPWM.h

Return Value

The value was latched from PWM capture ounter wj ¢’s a falling transition.

Example

[* Get PWM capture 7 fallin N alue.*/

uintl6_t ul6RetValTimewrF alueg

ul6RetValTim % tFaIIlngCounter (DRVPWM_CAPT);
DrvPW Get&eln St

a@
Proto

relntStatus(umtS t u8Capture, uint8_t u8IntType);

escription

heck if ing / falling transition

u8Capture [in]

Specify the capture.
DRVPWM_CAPO: PWM capture 0.
DRVPWM_CAP1: PWM capture 1.
DRVPWM_CAP2: PWM capture 2.
DRVPWM_CAP3: PWM capture 3.
DRVPWM_CAP4: PWM capture 4.
DRVPWM_CAP5: PWM capture 5.
DRVPWM_CAP6: PWM capture 6.
DRVPWM_CAP7: PWM capture 7.

u8IntType [in]
Specify the Capture Latched Indicator.
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DRVPWM_CAP_RISING_FLAG : The capture rising indicator flag.
DRVPWM_CAP_FALLING_FLAG : The capture falling indicator flag.

Include

Driver/DrvPWM.h

Return Value

TRUE: The specified transition occurs. &
FALSE: The specified transition doesn’t occur.

Example
/* Get PWM capture 5 rising transition flag.*
if(DrvPWM_GetCapturelntStatus(DRYPWM_CAP5, RRVPWM_CAP_RISING_FLAG)==TRUE)

Prototype

void

Des

ar the risi Iling tranQitionJ tor flag

Paramé @
<

R W, CAPO: PWM capture 0.
! CAP1: PWM capture 1.
RUPWM_CAP2: PWM capture 2.
2RVPWM_CAP3: PWM capture 3.
DRVPWM_CAP4: PWM capture 4.

DRVPWM_CAP5: PWM capture 5.
DRVPWM_CAPG: PWM capture 6.
DRVPWM_CAP7: PWM capture 7.

u8IntType [in]
Specify the Capture Latched Indicator.
DRVPWM_CAP_RISING_FLAG  : The capture rising indicator flag.
DRVPWM_CAP_FALLING_FLAG : The capture falling indicator flag.

Include
Driver/DrvPWM.h
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Return Value

None

Example
/* Clear PWM capture 5 falling transition flag.*/
DrvPWM_ClearCapturelntStatus(DRVPWM_CAP5, DRVPWM WP _FALLING_FLAG);

DrvPWM_Open

¢
Prototype \
void  DrvPWM_Open(void);

Description

Enable PWM engine clock and reset

Include

Driver/DrvPWM.h % QQ

Return Value

None
Example '%

/* Enabl ine Yock and englne */

Include
Driver/DrvPWM.h

Return Value

None

Example
/* Disable PWM timer 0~7 output, PWM capture 0~7 output and disable PWM engine clock.*/
DrvPWM_Close ();
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DrvPWM_EnableDeadZone

Prototype

void  DrvPWM_EnableDeadZone(uint8_t u8Timer, uint8_t u8Length, int32_t
i32EnableDeadZone);

Description
This function is used to set the dead zone length and ene@e/dis eayZone function.

Parameter
u8Timer [in]

Specify the timer
DRVPWM_TIMERO or DRVPWM_TIME WM ™ner 0 & PWM timer 1.

DRVPWM_TIMER2 or DR TIMERS: M timer 2 & PWM timer 3.
DRVPWM_TIMER4 or DR TIMERS: PWM timer 4 & PWM timer 5.
DRVPWM_TIMERSG or DR ER7: PWM ré & PWM timer 7.
u8Length [in]
Specify Dead Zoned eng @r 5. The unit is one PWM clock.
i32EnableDeadZone [in Q
Enable DeadZo%l eadZor% .

Include < ’
Driver/D Q
Ret@n Value &

mple
) 2
/* Enable PWMN d time 1 Dead-Zone function. PWM timer 0 and PWM timer 1
became a co y pair. Set Dead-Zone time length to 100 and the unit time of
ead-Zo hich is the same as the unit of received PWM timer clock.*/
uint neLength = 100;
DrvPWM ®nableDeadZone (DRVPWM_TIMERO, u8DeadZonelLength, 1);

Sample code

/* Enable Timer0 and Timerl Dead-Zone function and set Dead-Zone interval to 5us. Dead zone
interval = [1 / (PWMO engine clock source / sPt.u8PreScale / sPt.u8ClockSelector)]*
u8DeadZonelength = unit time * u8DeadZoneLength = [1/(12000000/6/1)] * 10 =5us */

uint8_t u8DeadZoneLength = 10; // Set dead zone length to 10 unit time

[* PWM Timer property */

sPt.u8Mode = DRVPWM_AUTO_RELOAD_MODE;

sPt.u8HighPulseRatio = 30; /* High Pulse period : Total Pulse period = 30 : 100 */
sPt.i32Inverter = 0;
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sPt.u32Duty = 1000;

sPt.u8ClockSelector = DRVPWM_CLOCK DIV _1;
sPt.u8PreScale = 6;

u8Timer = DRVPWM_TIMERO;

/* Select PWM engine clock source */
DrvPWM_SelectClockSource(u8Timer, DRVPWM_EXT_12M);
/* Set PWM Timer0 Configuration */ ) 2
DrvPWM_SetTimerClk(u8Timer, &sPt);
/* Enable Output for PWM Timer0 */
DrvPWM_SetTimerlO(u8Timer, 1);

/* Enable Output for PWM Timerl */
DrvPWM_SetTimerlO(DRVPWM _ @ ;

/* Enable Timer0 and Timel dead zone fu

Ad Set de neNgngth to 10 */
DrvPWM_EnableDeadZone(u uSDed®MNeL e
/* Enable the PWM Tim *%
DrvPWM_Enable(u8 X Q

')
DrvPWMEnabe%% ’&)

Drv _Enable(@er, int32_t i32Enable);
Descrifg
i i ena‘ PWM timer / capture function

arameter
WM_TIMERO: PWM timer 0.
DRVPWM_TIMERL: PWM timer 1.

DRVPWM_TIMER2: PWM timer 2.
DRVPWM_TIMERS3: PWM timer 3.
DRVPWM_TIMER4: PWM timer 4.
DRVPWM_TIMER5: PWM timer 5.
DRVPWM_TIMERG: PWM timer 6.
DRVPWM_TIMER7: PWM timer 7.

or the capture.
DRVPWM_CAPO: PWM capture 0.
DRVPWM_CAP1: PWM capture 1.
DRVPWM_CAP2: PWM capture 2.
DRVPWM_CAP3: PWM capture 3.
DRVPWM_CAP4: PWM capture 4.
DRVPWM_CAPS5: PWM capture 5.
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DRVPWM_CAPG: PWM capture 6.
DRVPWM_CAP7: PWM capture 7.

i32Enable [in]
Enable (1) / Disable (0)

Include
Driver/DrvPWM.h

Return Value ¢
None \

Example

/* Enable PWM timer O function. */

DrvPWM_Enable(DRVPWM_TIMBER

/* Enable PWM capture 1 function.*/
DrvPWM_Enable(DRVPWM 1, 1);

DrvPWM_SetTimerCIk Q)

Prototype L 2
uint32_t Dr% k(ui 8Tig™, S_DRVPWM_TIME_DATA_T *sPt);
is funcN to configUNt
Uy pro uf

uency/pulse/mode/inverter function. The function
ically when user set a nonzero frequency value by

requency.

rameter

PWM_TIMERO: PWM timer 0.
DRVPWM_TIMERL: PWM timer 1.
DRVPWM_TIMER2: PWM timer 2.
DRVPWM_TIMERS3: PWM timer 3.
DRVPWM_TIMER4: PWM timer 4.
DRVPWM_TIMER5: PWM timer 5.
DRVPWM_TIMERG: PWM timer 6.
DRVPWM_TIMER7: PWM timer 7.

or the capture.
DRVPWM_CAPO: PWM capture 0.
DRVPWM_CAP1: PWM capture 1.
DRVPWM_CAP2: PWM capture 2.
DRVPWM_CAP3: PWM capture 3.
DRVPWM_CAP4: PWM capture 4.
DRVPWM_CAPS5: PWM capture 5.
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F

DRVPWM_CAPG: PWM capture 6.
DRVPWM_CAP7: PWM capture 7.

*sPt [in]
It includes the following parameter

Parameters Description

u32Frequency The timer/capture frequency (Hz)

u8HighPulseRatio High pulse ratio (1~100)

L8Mode DRVPWM_ONE_SHOT_MODE /
DRVPWM_AUTO_RELOAD M

binverter Inverter Enable (1) / Inverter Djsab®(
Clock Selector
DRVPWM_CLOC A A k is divided by 1
DRVPWM_CL 2 t clock is divided by 2

u8ClockSelector DRVPWM_CL®CKNQLV_4: inpUt clock is divided by 4
DRVPWM_CLOCK_D : input clock is divided by 8
DRVPY LOCK_DIVQR: PWM input clock is divided by 16

cW takes effect wNn u32Frequency = 0)
' is set to 0, the timer will stop
u8PreScale

Include

E

PWM timer 0
MdWod 1:
Fill s
DrvPWM _

waveform and duty cycle of waveform is 20% */

uency = 1000 to determine the waveform frequency and

etTimerClk() will set the frequency property automatically.

[* PWM Timer property */

sPt.u8Mode = DRVPWM_AUTO_RELOAD_MODE;

sPt.u8HighPulseRatio = 20; /* High Pulse peroid : Total Pulse peroid = 20 : 100 */
sPt.i32Inverter = 0;

sPt.u32Frequency = 1000; // Set 1KHz to PWM timer output frequency
u8Timer = DRVPWM_TIMERO;

[* Select PWM engine clock */

DrvPWM_SelectClockSource(u8Timer, DRVPWM_HCLK);
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/* Set PWM Timer0 Configuration */

DrvPWM_SetTimerClk(u8Timer, &sPt);

/* Enable Output for PWM Timer0 */

DrvPWM_SetTimerlO(u8Timer, 1);

/* Enable Interrupt Sources of PWM Timer 0 and install call bac®gnction */
DrvPWM_Enablelnt(u8Timer, 0, DRVPWM_PwmIRQHandler);

/* Enable the PWM Timer 0 */ ) 2

DrvPWM_Enable(u8Timer, 1);

Method 2: X
to

Fill sPt.u8ClockSelector, sPt.u8PreScale and sPt.u32
frequency.

Assume HCLK frequency is 22MHz.

Output frequency = HCLK freq / sPt.u8Cl¢
22MHz / 1/22 /1000 = 1KHz

/* PWM Timer propert
sPt.usMode = DRV% LOAD Ea

rmine the output waveform

or / sPt. eSWgle / sPt.u32Duty =

sPt.u8HighPul h Pulsegperoi tal Pulse peroid = 20 : 100 */

sPt.i321ny
P, K_DIV_1;
O.

RV

SPT .
Q* Select ine clock and user must know the HCLK frequency*/
DrvR lockSource(u8Timer, DRVPWM_HCLK);
[* Set P Timer0Q Configuration */
DrvPWM_SetTimerClk(u8Timer, &sPt);
/* Enable Output for PWM Timer0 */
DrvPWM_SetTimerlO(u8Timer, 1);
/* Enable Interrupt Sources of PWM Timer0 and install call back function */
DrvPWM_Enablelnt(u8Timer, 0, DRVPWM_PwmIRQHandler);

/* Enable the PWM Timer 0 */
DrvPWM_Enable(u8Timer, 1);
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DrvPWM_SetTimerlO

Prototype
void  DrvPWM_SetTimerlO(uint8_t u8Timer, int32_t i32Enable);

Description

This function is used to enable/disable PWM timer/capture 1/0 func

Parameter

) 2
u8Timer [in]
Specify the timer

DRVPWM_TIMERO: PWM timer O
DRVPWM_TIMERL: PWM timer 1.
DRVPWM_TIMER2: PWM .
DRVPWM_TIMERS: PW
DRVPWM_TIMER4: PWM sl
DRVPWM_TIMER5: PWM time

DRVPWM_TIMERG: i
DRVPWM_TI

or the capture.

Return Va

None

Example
/* Enable PWM timer O output.*/
DrvPWM_SetTimerlO(DRVPWM_TIMERQO, 1);
/* Disable PWM timer O output. */
DrvPWM_SetTimerlO(DRVPWM_TIMERQO, 0);
/* Enable PWM capture 3 input. */
DrvPWM_SetTimerlO(DRVPWM_CAP3, 1);
/* Disable PWM capture timer 3 input
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DrvPWM_SetTimerlO(DRVPWM_CAP3, 0);

DrvPWM_SelectClockSource

Prototype
void DrvPWM_SelectClockSource(uint8_t u8Timer, uint8_t u8CMgkSourceSelector);

Description

4
This function is used to select PWMO0&PWM1, PWM2&P
PWM6&PWMY7 engine clock source. It means P
use another clock source and so on. In other wg
from external 12MHz to internal 22MHz, th

M5 and

0/ ce. PWM2/3 can
timer O clock source
ource WNRkimer 1 will also be

changed from external 12MHz to internal 22MHz. ermoNyt is possible to set the clock
source of PWM1 to be external 12MH d set the cloCRgource of PWMZ2 to be external
32.768Hz.

Parameter

u8Timer [in]
Specify the timer Q
DRVPWM_TJI0 r M_TIMER PWM timer 0 & PWM timer 1.
DRVPWM \ 0 VPWM R& PWM timer 2 & PWM timer 3.
RV T 5: PWM timer 4 & PWM timer 5.
ER7: PWM timer 6 & PWM timer 7.

S PWM timer. it could be DRVPWM_EXT_12M/
M_HCLK / DRVPWM_INTERNAL_22M. where
I rnal crystal clock. DRVPWM_EXT_32K is external
VPWM_HCLK is HCLK. DRVPWM_INTERNAL_22M is
Z%rystal clock

Return Valu

None
Example

Select PWM timer 0 and PWM timer 1 engine clock source from HCLK.
DrvPWM_SelectClockSource(DRVPWM_TIMERO, DRVPWM_HCLK);

Select PWM timer 6 and PWM timer 7 engine clock source from external 122MHz.
DrvPWM_SelectClockSource(DRVPWM_TIMER7, DRVPWM_EXT_12M);
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DrvPWM_SelectClearLatchFlagOption

Prototype
int32_t DrvPWM_SelectClearLatchFlagOption (int32_t i32option);

Description

This function is used to select how to clear Capture rising & falling h Indicator.

Parameter &
i32option [in] N

0: Select option to clear the Capture Latc

1: Select option to clear the Capture Latch Indi

Include
Driver/DrvPWM.h
Return Value
0 Succeed
<0 DoesNOTs is Optl @2

Note

Only NUC
NUC101

ies P .
DivPW etVersion @
Progotype S
uint32_t Drv rsion (void);
Desgriptio
Q Get ’s version.

C1x0xxxCx(Ex: NUC140VE3CN) and
ort this function.Please refer to NuMicro™
f Appendix in details.

S

Parameter

None

Include
Driver/DrvPWM.h

Return Value
PWM driver current version number:

31:24 23:16 15:8 7:0
00000000 MAJOR_NUM | MINOR_NUM BUILD_NUM

Example
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/* Get PWM driver current version number */
int32_t i32PWMVersionNum ;

i32PWMVersionNum = DrvPWM_GetVersion();
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12. PS2 Driver

12.1. PS2 Introduction 4 Q

PS/2 device controller provides basic timing control f tior'. All communication
between the device and the host is managed through the CLK ins. The device controller
generates the CLK signal after receiving a requéstlo as ultimate control over
communication. DATA sent from the host to th i¢e is read on tfe rising edge and DATA sent
from device to the host is change after rising edge FIFQJs used to reduce CPU
intervention, but no RX FIFO. Software can select { h for a continuous

transmission.

Because PS/2 device controller is
speed consideration. Because no
can write any length bytes to

‘ Si ro as much as possible for
rvPS2_Read one byte; but DrvPS2_Write

s
Default PS/2 interrupt b it’ 'L.) _IRQHandler. User can issue
DrvPS2_Enablelnt

t

i imiple '
install interrot % function and issue DrvPS2_Disablelnt () to
uninstalli/n(.}rrgg baskgunction. @?\

A

7
12.2. PS2 Featur @
2 device controkeri 38 ?ollowing features:
@ \ARB interfacg datible:
Host commumsa ' Yhibit and request to send detection.
Recepti :q.\‘ QRRError detection
Programma ~& 0 16 bytes TX FIFO to reduce CPU intervention. But no Rx FIFO
® Double buffer for RX.
@ Software override bus.

12.3. Constant Defination

Constant Name Value Description
DRVPS2_RXINT 0x00000001| PS2 RX interrupt
DRVPS2_TXINT 0x00000002| PS2 TX interrupt
DRVPS2_TXFIFODEPTH 16 TX FIFO depth
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12.4. Macros

_DRVPS2_OVERRIDE

Prototype
void _DRVPS2_OVERRIDE(bool state);

) 2
Description
This macro is used to enable/disable software to tro& .

Parameter

state [in]

Specify software override or not\§ 0 enable software override PS/2 CLK/DATA
pin state, 0 means to disable it.

Include
Driver/DrvPS2.h Q)
Return Value
4
None. Q

Example

ontr K pin */

n TAJCLK pin */

void DRWS2 PS2CLK(hool state);

Description
This macro can force PS2CLK high or low regardless of the internal state of the device
controller if _DRVPS2_OVERRIDE called. 1 means high, 0 means low
Parameter
state [in]
Specify PS2CLK line high or low

Include
Driver/DrvPS2.h
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Return Value

None.

Note
The macro is meaningful only when DRVPS2_OVERRIDE has been called.

Example
/* Force PS2CLK pin high. */ TS %
_DRVPS2_PS2CLK(1);
/* Force PS2CLK pin low. */ \
_DRVPS2_PS2CLK(0);
_DRVPS2 _PS2DATA

Prototype
void _DRVPS2_PS2DATA(b ; Q

Description <
This macro can forc low dles he internal state of the device

controller if DRVP¥g calle ng Mgh, 0 means low.

]
Specify DATA ling,hiRoO

Q

Inclu

Driver/
)
eturn Value
Note
The macro is meaningful only when _DRVPS2_OVERRIDE has been called.
Example

/* Force PS2DATApin high. */
_DRVPS2_PS2DATA (1);
/* Force PS2DATA pin low. */
_DRVPS2_PS2DATA (0);

_DRVPS2_CLRFIFO

Prototype
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void DRVPS2_CLRFIFO();

Description
The macro is used to clear TX FIFO.

Parameter

None

Include L 2
Driver/DrvPS2.h
Return Value
None.

Example
/* Clear TX FIFO. */
_DRVPS2_CLRFIFO();
_DRVPS2_ACK NOTALWNQ , Q)Q
Prototype

<
void _DRVPS NAMVAY S, Q)
Desc il
e macro is to enable ac s.. If parity error or stop bit is not received
ectly, acigioviedge b'%o ent to host at 12" clock.,

one .

ude
Driver/ 2.
Return Value

None.

Example
/* Enable ackknowlwde NOT always. */
_DRVPS2_ACKNOTALWAYS()

_DRVPS2_ACKALWAYS

Prototype
void _DRVPS2_ACKALWAYS();
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Description

The macro is used to enable ack always.. If parity error or stop bit is not received correctly,
acknowledge bit will always send acknowledge to host at 12" clock for host to device
communication

Parameter

None

Include L 2
Driver/DrvPS2.h
Return Value
None.

Example
/* Enable ackknowlwde always. */
_DRVPS2_ACKALWAYS
_DRVPSZ_RXINTENABL\ Q
Prototype % L 2
void _DRVPS 0; Q
Descijeg Q
e macro is to enable% ®When acknowledge bit is sent from host to device,
il ppenQ

one A g

ude
Driver 2.
Return Value

None.

Example
/* Enable RX interrupt. */
_DRVPS2_RXINTENABLE();

_DRVPS2_RXINTDISABLE

Prototype
void _DRVPS2_RXINTDISABLE();
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Description

The macro is used to disable Rx interrupt.

Parameter

None

Include
Driver/DrvPS2.h

) 2
Return Value
None.
Example

/* Disable RX interrupt. */

Prototype

void _DRVPS2_TX
Description
The mac \ enfle TX |ﬁ en STOP bit is transmitted, TX interrupt will

Driver/DryP
Return Ya
None.

_DRVPS2_RXINTDISABLE ();
_DRVPS2_TXINTENABLE % Q’&

Example
/* Enable TX interrupt. */
_DRVPS2_TXINTENABLE();
_DRVPS2_TXINTDISABLE

Prototype
void _DRVPS2_TXINTDISABLE ();

Description
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The macro is used to disable TX interrupt.

Parameter

None

Include
Driver/DrvPS2.h

Return Value ¢
None.
Example
/* Disable TX interrupt. */
_DRVPS2_TXINTDISABLE();
_DRVPS2_PS2ENABLE Q
Prototype Q
void _RVPSZ_PSZENA& Q)
Description % ) 2
The macro is devi c% .
Para,
\ N\
Inclu Q
Driver/ 2.h

eturn Value
None,
Q Example

/* Enable PS/2 device controller. */
_DRVPS2_PS2ENABLE ();
_DRVPS2 PS2DISABLE

Prototype
void _DRVPS2_PS2DISABLE ();

Description

The macro is used to disable PS/2 device controller.

Parameter
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None

Include
Driver/DrvPS2.h

Return Value

None.

Example

) 2

/* Disable PS/2 device controller. */
_DRVPS2_PS2DISABLE ();
_DRVPS2_TXFIFO
Prototype

void DRVPS2 TXFIFO(depth): Q
Description Q

The macro is used to set&pt he range% 0is[1,16]

T
)

Parameter

data[in] : Sp
Q _ [ XFIFO(16);
/* Set FIFO depth to 1 bytes. */

_DRVPS2_TXFIFO(1);

_DRVPS2_SWOVERRIDE

Prototype
void _DRVPS2_SWOVERRIDE(bool data, bool clk);

Description

The macro is used to set PS2DATA and PS2CLK line by software override. It’s equal to
these macos:

_DRVPS2_PS2DATA(data);
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_DRVPS2_PS2CLK(cIK);
_DRVPS2_OVERRIDE(1);

Parameter
data [in]
Specify PS2DATA line high or low
clk [in]
Specify PS2CLK line high or low

* %
Include \
Driver/DrvPS2.h

Return Value

None.

Example Q
/* Set PS2DATA to highand LK to low. */ Q
_DRVPS2_SWOVERRIW&K,

/* Set PS2DATA to

_DRVPS2_SW, %

_DRVPS Q

Protgype

RVP |NTCL§@ tlr) ;
ription T
The macro i interrup status.
Pafamete
Q intclr

Specify to clear TX or RX interrupt. Intclr=0x1 for clear RX interrupt; Intclr=0x2 for
clear TX interrupt; Intclr=0x3 for clear RX and TX interrupt
Include
Driver/DrvPS2.h

Return Value

None.

Example
[* Clear RX interrupt. */
_DRVPS2_INTCLR(2);
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/* Clear TX interrupt. */
_DRVPS2_INTCLR(2);
[* Clear TX and RX interrupt. */
_DRVPS2_INTCLR(3);

_DRVPS2 RXDATA
Prototype ) 2
uint8_t DRVPS2_RXDATA(); \
Description
Reads 1 byte from the receive register.
Parameter
None
Include
Driver/DrvPS2.h \ <:
Return Value .
One byte data R < :
Exampl
fr /2 redgive @ Jyister. */

9)
iv®®Data;
= v% ATA();

USROWy
) 2
S2_TXD
P type
void _TXDATAWAIT (uint32_t data, uint32_t len);
Description
The macro is used to wait TX FIFO EMPTY, set TX FIFO depth(length-1) and fill TX

FIFOO0-3(Register PS2TXDATADO). Data is sent immediately if bus is in IDLE state. The
range of length is from 1 to 16 bytes. If the transfer size is more than 4 bytes, user should call
DRVPS2_TXDATA1~3() after calling _DRVPS2_TXDATAWAIT() to transfer remind data.

When transmitted data byte number is equal to FIFODEPTH then TXEMPTY bit is set to 1

Parameter
data [in]
Specify the data sent

len [in]
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Specify the length of the data sent. Unit is byte. Range is [1, 16]

Include
Driver/DrvPS2.h

Return Value

None

Example ) 2
/* Wait TX FIFO empty and then write 16 bytes toJIX F es consist of 0x01 to
0x16. */

_DRVPS2_TXDATAWAIT(0x04030201,48);
_DRVPS2_TXDATAL(0x08070605);
_DRVPS2_TXDATA2(0X0COBOA
_DRVPS2_TXDATA3(0x100FOEODY:

/* Wait TX FIFO empty and write 5 gaglo TX sIX bytes consist of 0x01 to
0x05. */
_DRVPS2_TXDATA T (403001, 5); < |

_DRVPS2_TXDAMPANRXO0

A
/*Wait TX F eMmyf ,@ gen write toBl X FIFO. The three bytes consist of 0x01 to
0x03. */
\/ ATARVAIT (O %
_DRVPXR _TXD @

Prototyp

oid _DRVPS ANint32_tdata, uint32_t len);

cription
The pa to set TX FIFO depth and fill TX FIFO0-3. But not wait TX FIFO
EMP is sent if bus is in IDLE state immediately. The range of len is [1, 16]

When transmitted data byte number is equal to FIFODEPTH then TXEMPTY bit is set to 1.

Parameter
data [in]
Specify the data sent
len [in]
Specify the length of the data sent. Unit is byte. Range is [1, 16]

Include
Driver/DrvPS2.h

Return Value
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None

Note

If the transfer size is more than 4 bytes, user should issue _ DRVPS2_TXDATA1~3() after
issuing_DRVPS2_TXDATA();

Example

[*Write 16 bytes to TX FIFO. The sixteen bytes consist of 0x0 T/

_DRVPS2_TXDATA(0x04030201, 16); ¢

_DRVPS2_TXDATAL(0x08070605);

_DRVPS2_TXDATA2(0x0COBOA09); \

_DRVPS2_TXDATA3(0x100FOEOD);

/* Write 5 bytes to TX FIFO. The si onsist of 0x 0x05. */

_DRVPS2_TXDATA(0x04030201, 5

_DRVPS2_TXDATA1(0x05);

/* Write 3 bytes to TX FJFO. g bytes consist of@ 3. */

_DRVPS2_TXDATA(OxERRONE); Q)
_DRVPS2_TXDAT % % A
Prototype Q %Q
2 AO(uint% ;

R

-3. But not wait TX FIFO EMPTY and not set TX FIFO

The i i
d . if \ys iS‘I DLE state immediately.

i e number is equal to FIFODEPTH then TXEMPTY bit is set to 1.
datady

the data that will be sent

Include
Driver/DrvPS2.h

Return Value

None.

Example
/* Write 16 bytes to TX FIFO. The sixteen bytes consist of 0x01 to 0x16. */
while(_ DRVPS2_ISTXEMPTY ()==0);
_DRVPS2_TXFIFO(16);
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_DRVPS2_TXDATAO(0x04030201);
_DRVPS2_TXDATAL(0x08070605);
_DRVPS2_TXDATA2(0x0COBOAQY);
_DRVPS2_TXDATA3(0x100FOEOD);

_DRVPS2_TXDATA1

¢
Prototype
void DRVPS2_TXDATAL(uint32_t data);

Description
The macro is used to fill TX FIFO4- pt wait TX F EMPTY and not set TX FIFO
depth.
When transmitted data byte number is equa PDDEPT MPTY bit is set to 1.

Parameter Q
data [in] Q
Specify the datg@hat Yl t % .
Include % QQ

Driver/D 2.
Ret@n Value
Example
Please refer to
VPS2 T
Q Prototype

A g
TXDATAOQ() example.

void _DRVPS2_TXDATA2(uint32_t data);

Description

The macro is used to fill TX FIFO8-11. But not wait TX FIFO EMPTY and not set TX FIFO
depth.

When transmitted data byte number is equal to FIFODEPTH then TXEMPTY bit is set to 1.

Parameter
data [in]
Specify the data that will be sent

Include
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Driver/DrvPS2.h

Return Value
None

Example
Please refer to _DRVPS2_TXDATAO() example.

_DRVPS2_TXDATA3

* %
Prototype \
void _DRVPS2_TXDATA3(uint32_t data);

Description
The macro is used to fill TX FIFO12- wait TX FIFQEMPTY and not set TX
FIFO depth.
When transmitted data byte nu IS equa en MPTY bit is set to 1.

Parameter
data [in]
Specify the
Include

RetUg Value
Non
mple ‘
Please refer 2_TXDATAO() example.
pPS2 ¢ PTY
Prototype

uint8_t _DRVPS2_ISTXEMPTY();

Description
The macro is used to check TX FIFO whether or not empty
When transmitted data byte number is equal to FIFODEPTH then TXEMPTY bit is set to 1.

Parameter

None

Include
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Driver/ DrvPS2.h

Return Value
TX FIFO empty status.
0: TX FIFO is empty.
1: TX FIFO is not empty.

Example ¢
Please refer to _DRVPS2_TXDATAO() example. \
_DRVPS2_ISFRAMEERR \

Prototype
uint8_t _DRVPS2_ISFRAMEERR()!

Description
The macro is used to check w not frame error PPN O host to device
communication, if STOPRGi#IS eiyed it is a fr 8 fTrame error occurs, DATA
line may keep at low stat r clogl. At this m% BTtware override PS2CLK to
send clock till PS2D e tO stategaifter t evice sends a “Resend” command
to host 4

Parameter Q
Incl

\ N\
Drifgy/DrvPh Q
Frame error )
Q 1:F

Example
/* Check Frame error and print the result. */
if( DRVPS2_ISFRAMEERR()==1)
printf(“Frame error happen!\n”);
else
printf(“Frame error not happen!\n”);

_DRVPS2_ISRXBUSY

Prototype
uint8_t _DRVPS2_ISRXBUSY();
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Description

The macro is used to check whether or not Rx busy. If busy it indicates that PS/2 device is
currently receiving data

Parameter

None

Include S

Driver/ DrvPS2.h %
Return Value \

RX busy flag.

0: RX is not busy,

1: RXis busy.
Example

/* Check RX is busy or not. */

if( DRVPS2_ISRXBUS @

printf(“RX i

else

. ]
12.5. Functions \ %@}
rvPS2 Ope @

rototype
int32_t D nQ:;

Descripti

This function is used to init PS/2 IP. It includes enable PS2 clock, enable PS/2 controller,
clear FIFO, set TX FIFO depth to default value zero.

Parameter

None

Include
Driver/DrvPS2.h

Return Value
E_SUCCESS.

Example
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/* Initialize PS/2 IP. */
DrvPS2_Open();

DrvPS2 Close

Prototype
void DrvPS2_Close();

Description ) 4
This function is used to disable PS2 controller, disghle P k @ FIFO depth to
default value zero

Parameter
None

Include

Driver/ DrvPS2.h

Return Value Q

None Q

Example
/* Close PS I%

, CALLBACK pfncallback

Description

This function is used to enable TX/RX interrupt and install interrupt call back function.

Parameter
u32interruptFlag [in]

Specify TX/RX interrupt flag that will be enable. It can be DRVPS2_TXINT or
DRVPS2_RXINT or DRVPS2_TXINT| DRVPS2_RXINT

pfncallback [in]

Specify the interrupt call back function. When PS2 interrupt happen, this function will be
called
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Include
Driver/ DrvPS2.h

Return Value

E_SUCCESS

Example
/* Enable TX/RX interrupt, install TX/RX call back fun@ion: S QHandler(); */
DrvPS2_Enablelnt(DRVPS2_TXINT| DRVPS2_RXINT 0 ndler);

DrvPS2_Disablelnt

Prototype
void DrvPS2_Disablelnt(uint32_t erruptFlag);

Description

This function is used to disabl interruptand um@call back function..
Parameter Q

u32InterruptFlag [} LN

be d. It can be DRVPS2_TXINT or
iver/ DrvPSZ2Y @%

PS2_RXINT.
Return
one
ample
Disa ihterrupt and uninstall TX and RX call back function. */
DrvP s®leInt(DRVPS2_TXINT| DRVPS2_RXINT);
DrvPS2_IsIintEnabled

Prototype
uint32_t DrvPS2_IsIntEnabled(uint32_t u32InterruptFlag);

o
(9]

N —

| >

2

=

Incl

Description

This function is used to check whether or not interrupt be enabled.

Parameter

u32InterruptFlag [in]
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Specify TX/RX interrupt flag that will be checked. It can be DRVPS2_TXINT or
DRVPS2_RXINT or DRVPS2_TXINT| DRVPS2_RXINT.

Include
Driver/DrvPS2.h

Return Value

0 : No interrupt be enable.

2 : TX interrupt be enable ¢
4 : RX interrupt be enable \\

6 : TX and RX interrupt be enable.

Example
/* Check TX and RX interrupt enabl nable. */
uint32_u32TXRXIntEnable
u32TXRXIntEnable = DrvPS2 tEnable S2 J | S2_RXINT)
if(U32TXRXIntEnable %

printf(“No interrupt be e

else if(U32TXRXInt % .
printf(“TX int ) Q

else if(u3 nagle ==4) Q
rru able! \%

i tEnabl %

RX interMgt le"\n”);

) ]

2_ClearInt(uint32_t  u32InterruptFlag);

Description

This function is used to clear interrupt status.

Parameter
U32InterruptFlag [in]
Specify Tx/Rx interrupt flag that will be cleared. It can be DRVPS2_TXINT or
DRVPS2_RXINT or DRVPS2_TXINT| DRVPS2_RXINT
Include
Driver/DrvPS2.h

Return Value
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E_SUCCESS: Success.

Example
[* Clear TX interrupt. */

DrvPS2_ClearInt(DRVPS2_TXINT);
/* Clear RX interrupt. */

DrvPS2_ClearInt(DRVPS2_RXINT);

[* Clear TX and RX interrupt. */ ¢
DrvPS2_ClearInt(DRVPS2_TXINT| DRVPS2_RENTR \
DrvPS2_GetIntStatus

Prototype
int8_t DrvPS2_GetIntStatus(uint32_t tFlag);

Description

This function is used to t sfatus. If intg
return TRUE

Parameter

U32Interrup @. A

S ec integrupt flagﬁ%gi!ecked. It can be DRVPS2_TXINT or
R
Incl Q
Dri vEdy h Q

) ]

(Ye checked happens it will

)

urn Value
TRUE: inter checked happens
ALSEq that be checked doesn’t happen.
Q Example

/* Check TX interrupt status */

int8_t i8InterruptStatus;

i8InterruptStatus = DrvPS2_GetIntStatus(DRVPS2_TXINT);
if(i8InterruptStatus==TRUE)

printf(“TX interrupt that be checked happens™\n);
else

printf(“TX interrupt doesn’t happen™\n);
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DrvPS2_SetTxFIFODepth

Prototype
void DrvPS2_SetTxFIFODepth(uintl6_t  ul6TxFIFODepth);

Description

This function is used to set TX FIFO depth. The function will call m DRVPS2_TXFIFO
to set TX FIFO depth

<&
Parameter
ul6TxFIFODepth [in] &

Specify TX FIFO depth. The range can be1,

Include
Driver/DrvPS2.h

Return Value Q
None Q

Example x Q
/* Set TX FIFO depth o e % )

DrvPS2_SetT

/*SetT hta'l byte. */
PS2_SetTXkIF h(@
PS2 Read Q
otype 2 3
int32_t Drv intg_t *pu8RxBuUf);
Destriptio
The fu used to read one byte to the buffer of puBRxBuf. The function will call macro
DRVPS2_RXDATA to receive data
Parameter

pu8RxBuf [out]

the buffer is used to contain byte received. The size of buffer needs one byte only

Include
Driver/DrvPS2.h

Return Value
E_SUCCESS: Success.

Example
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/* Read RX data and print it. */
uint8_t uBRXData;
DrvPS2_Read(&u8RXData);
printf(“RX data is %x\n”, uBRXData);

DrvPS2_Write

Prototype A g
int32_t
DrvPS2_Write( \
uint32_t  *pu32TxBuf,
uint32_t  u32WriteBytes
);
Description
The function is used to vi - of pu32TxBu am th of u32WriteBytes to
host. If data count sent is o byges, please @e'm RVPS2_TXDATAXxxx for
speed
ol
| bejent to h%%

hQ t to host.

) ]

Parameter

pu32TxBuf [i

Inglude

Driver/DrvPS2¢

Example

/* Write 64 bytes to TX buffer and TX buffer will send the 64 bytes out. */
uint32_t au32TXData[64];

DrvPS2_Write(au32T XData, 64);
DrvPS2_GetVersion

Prototype
int32_t DrvPS2_GetVersion(void);

Description
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Return the current version number of driver.

Include
Driver/ DrvPS2.h

Return Value
PS2 driver current version number:

31:24 23:16 15:8 ;
00000000 MAJOR_NUM | MINOR_NUM L BUIKDANUM>

Example w
/* Get PS/2 driver current version number */

int32_t i32Ps2VersionNum;

i32Ps2VersionNum = DrvPS2_GetVe Q@ Q
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13. FMC Driver

13.1. FMC Introduction 4 Q

NuMicro™ NUC100 series equips with 128/64/32k bytes or’chi
memory (APROM), 4k bytes for ISP loader program memory (LD
& Configl). User configuration block provides sevef
lock, boot select, brown out voltage level, data flas
series also provide additional 4k bytes data flash for
chip power off. For 128k bytes device, the data flash is sha
address is defined by user in Configl. The d h size is

request.
)

&
ROM).

mming fadexpregram memory (LDROM).
se unit for user to store data
art adgress and memory size for 128KB program memory.
n toepntrol system logic.
When the MCU is running in APROM; LDROM can not be

bed lash”for application program
ser configuration (Config0

13.2. FMC Feature INZ

ry
ﬁ)l/c]ck N%e/ SizN Start Address End Address
% 32 KB Ox00007FFF
64 KB Ox0000FFFF
ARROM 128 KB 0x00000000 0X0001FFEF if DFEN=0 for 128 KB
(128-0.5*N) KB (DFBADR-1) if DFEN=1 for 128 KB
4 KB 0x0001F000 Ox0001FFFF
Data Elash 4 KB 0x0001F000 0x0001FFFF
0 KB None None if DFEN=0 for 128 KB
(0.5*N) KB DFBADR Ox0001FFFF if DFEN=1 for 128 KB
LD ROM 4KB 0x00100000 0Ox00100FFF
User Configuration 2 words 0x00300000 0x00300004
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Flash Memory Structure

0x0001_FFFF 0x0001_FFFF 0x0001_FFFF
0 E*al\tﬁilzaes Data Flash Data Flash
' 4k bytes 4k bytes
DFBADR[31:0] | Programmable start | 0x0001_F000 | Fixed start adrress 0x0001_FO Fixed start address
address

Reserved

Reserved

Application Program
(128-0.5*N)K bytes

Note:

N is the number
of pages.

Application Program
32K bytes

128K Flash Memory Device 32K Flash Memory Device

Boot from APROM
Boot from LDROMI

3.4. Functions

DrvFMC_EnablelSP

Prototype

void  DrvFMC_EnablelSP (void);

Description
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To enable ISP function. This function will check if internal 22M oscillator is enabled or not.
If not, this function will enable 22M oscillator automatically. User can disable 22M oscillator
by using DrvSYS_SetOscCtrl () if needed after ISP finished.

Note

Please make sure that the Register Write-Protection function hasgeen unlocked before using
this API. User can check the status of the Register Write-ProtectioMgunction with
DrvSYS_IsProtectedRegLocked ().

Parameter ¢

None \
Include
Driver/DrvFMC.h

Return Value
None
Example Q
DrvFMC_EnablelSP ( );*Ne IS® function < I
DrvFMC_DisablelS (G Q?)‘

Prototype Q
d D& elSP QO
Descretion
Todi .

functign
) 2
te
Please m e Register Write-Protection function has been unlocked before using
is AR eck the status of the Register Write-Protection function with

Drv tectedRegLocked ().
Parameter

None
Include

Driver/DrvFMC.h

Return Value

None

Example
DrvFMC_DisablelSP ();  /* Disable ISP function */
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DrvFMC_BootSelect

Prototype
void DrvFMC_BootSelect(E_FMC_BOOTSELECT boot);

Description
To select next booting from APROM or LDROM.

Note s
Please make sure that the Register Write-Protectiogfunci@n s b ked before using
this API. User can check the status of the Regis riteNggotec ion with

DrvSYS_IsProtectedRegLocked ().

Parameter
boot [in]

Specify E_FMC_APROM or E_FM{ .
Include
Driver/DrvFMC.h \ (

Return Value
None
: Q
- ele - FMG % /* Next booting from LDROM */
FMC_BogtS®ect (E A ); /* Next booting from APROM */

r'vENC
rototype
_FM
Q Descriptio

ECT DrvFMC_GetBootSelect(void);

To get current boot select setting.

Parameter

None.

Include
Driver/DrvFMC.h

Return Value
E_FMC_APROM  The current boot select setting is in APROM
E_ FMC_LDROM  The current boot select setting is in LDROM
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Example
E FMC_BOOTSELECT e_bootSelect
[* Check this boating is from APROM or LDROM */
e_bootSelect = DrvFMC_GetBootSelect ( );

DrvFMC_EnableLDUpdate

Prototype ) 2
void  DrvFMC_EnableLDUpdate (void); \
Description
To enable LDROM update function. M can be ugted if LDROM update function is

enabled when the MCU runs in APR

Note

Please make sure that the Regi rite-Pr fun 'unlocked before using
this API. User can checkghe s e Register WE':t n function with

DrvSYS_IsProtectedReg

Parameter
None %
.h

/* Enable LDROM update function */

Prototype

void  DrvFMC_DisableLDUpdate (void);

Description
To disable LDROM update function.

Note

Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().

Parameter
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None

Include
Driver/DrvFMC.h

Return Value

None
Example ¢
DrvFMC_DisableLDUpdate ( ); /* Disable LDRO te /
DrvFMC_EnableConfigUpdate
Prototype
void  DrvFMC_EnableConfigUpdat
Description
To enable Config update t oggif update %enabled, the user
configuration can be upd aNgess QMCU is ruyin PROM or LDROM.
Note

% ;
Please make s 8 pler Wrige-Fote unction has been unlocked before using
this API. r cl (M 8tatus oRghe Wl \Write-Protection function with

D, N oteSgdRe ocked%
P eter

" N\
N Q
| g@pude T
Driver/DrvF
Retirn Vague
Q None

Example
DrvFMC_EnableConfigUpdate ( ); /* Enable Config update function */
DrvFMC_DisableConfigUpdate
Prototype
void  DrvFMC_DisableConfigUpdate (void);

Description

To disable Config update function.
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Note

Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().

Parameter

None

Include

) 2
Driver/DrvFMC.h
Return Value
None

Example
DrvFMC_DisableConfigUpdate ( ); ble Confj te function */

DrvFMC_EnableAPUpdage Q
Prototype Q

void  DrvFM % (voi %5
Description
@) e

functi M can be updated if APROM update function is
MCU rungin '

le
abled when

1x series (Ex. NUC140VE3CN) support this function. Please

efer to NuMicro” 1@ Series Products Selection Guide of Appendix in details.

te 2

lease that the Register Write-Protection function has been unlocked before using
Q this ) can check the status of the Register Write-Protection function with

Parameter

None

Include
Driver/DrvFMC.h

Return Value

None

Example
DrvFMC_EnableAPUpdate ( ); /* Enable APROM update function */
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DrvFMC_DisableAPUpdate
Prototype
void  DrvFMC_DisableAPUpdate (void);

Description
To disable APROM update function.
Note 1 ) 4

Only NuMicro™ NUC1x0xxxCx series (Ex. NUC40V,
refer to NuMicro™ NUC100 Series Products SgiPti

function. Please
iX in details.

Note 2
Please make sure that the Register Wy has been unlocked before using
this API. User can check the status o ister Write-Protection function with

DrvSYS_IsProtectedRegLocked ().

Parameter
None @

Include
Driver/DrvFMC Q% A
Return Value Q
Drv ' IeAPUp% /* Disable APROM update function */
b
C_Enable ing
Preeotype
Q void C_EnablePowerSaving (void);

Description
To enable flash access power saving function. If CPU clock is slower than 24 MHz, user can
enable flash power saving function.

Note

Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().

Parameter

None
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Include
Driver/DrvFMC.h

Return Value

None
Example
DrvFMC_EnablePowerSaving ( ); I* Enable figsh po nction */
DrvFMC_DisablePowerSaving \
Prototype

void  DrvFMC_DisablePowerSavi

Description
To disable flash access power saying funct
Note Q
rotection

Please make sure that t| n has been unlocked before using
this API. User can c ck the Re e-Protection function with

DrvSYS_IsProt
Parameter \
urn Value A g
None
Exampl
DrvFM jsablePowerSaving (); /* Disable flash power saving function */

DrvFMC_Write

Prototype
int32_t DrvFMC_Write (uint32_t u32addr, uint32_t u32data);

Description

To write word data into APROM, LDROM, Data Flash or Config. The Memory Map of
APROM and Data Flash are depended on the product of NuMicro™ NUC100 series. Please
refer to NuMicro™ NUC100 Series Products Selection Guide of Appendix for Flash size.
The corresponding function in Config0 and Configl are described in FMC Section of TRM in
details.
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Note

Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().

Parameter
u32addr [in]
Word address of APROM, LDROM, Data Flash or&onfi
u32data [in]

Word data to be programmed into APRO R&\ Config.

Driver/DrvFMC.h
Return Value

0: Succeed

<0: Failed Q
Example Q

* Program word dat{g0x 50N to addre%oao */

DrvFMC_Wri 08 P ®45678 < I
DrvFM & (b.

Protqype g
int32 N DaMC ea% u32addr, uint32_t * u32data);
) J

Include

cription

To read data
nd Data
NuMic
Note

M, LDROM, Data Flash or Config. The Memory Map of APROM
epended on the product of NuMicro™ NUC100 series. Please refer to
00 Series Products Selection Guide of Appendix for Flash size.

Please make sure that the Register Write-Protection function has been unlocked before using
this API. User can check the status of the Register Write-Protection function with
DrvSYS_IsProtectedRegLocked ().
Parameter
u32addr [in]
Word address of APROM, LDROM, Data Flash or Config.
u32data [in]
The word data to store data from APROM, LDROM, Data Flash or Config.

Include
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Driver/DrvFMC.h

Return Value
0: Succeed
<0: Failed

Example

uint32_t u32Data; L 3

/* Read word data from address 0x1F000, and read data i ed f /
DrvFMC_Read (0x1F000, &u32Data); \
DrvFMC_Erase

Prototype
int32_t DrvFMC_Erase (uint32_t u32a

Description

To page erase APROM, o) ata Wlash or Cofffig. sh page erase unit is 512
f % %

bytes. The Memory Data Flash pended on the product of
NuMicro™ NUC10@eri fer to N oT‘ C100 Series Products Selection
Guide of Appendix fi i Q
Note
ReNyotection function has been unlocked before using
% egister Write-Protection function with

Return Value

0: Succeed
<0: Failed

Example

[* Page Erase from 0x1F000 to Ox1F1FF */
DrvFMC_Erase (0x1F000);

DrvFMC_WriteConfig

Prototype

V1.05.001
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int32_t DrvFMC_WriteConfig(uint32_t u32data0, uint32_t u32datal);

Description
To erase Config and write data into Config0 and Configl. The corresponding functions in
Config0 and Configl are described in FMC Section of TRM in details.

Note

Please make sure that the Register Write-Protection function h n cked before using
this API. User can check the status of the Register writdProtefion BectMgwith
DrvSYS_IsProtectedRegLocked ().

Parameter \
u32data0 [in]
ig0.

Word data to be programmed into
u32datal [in]

Word data to be programmed into Con
Include Q
Driver/DrvEMC.h \ Q)

Return Value
0: Succeed < I
<0: Faile %Q

Exalple
/’Qrogram Ward ata 0x FENinto Config0 and word data 0x1EQ000 into Configl */
Drv ig (OxEFF 0x1E000);
) 2
C_ReadDgt aseAddr
Prdtotype
uint3 C_ReadDataFlashBaseAddr (void);
Description
To read data flash base address. For 128k bytes flash device, the base address of data flash is
defined by user in Configl. For less 128k bytes flash device, the base address is fixed at
0x1F000.
Parameter
None
Include

Driver/DrvFMC.h

Return Value
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Data Flash base address

Example
uint32_t u32Data;
/* Read Data Flash base address */
u32Data = DrvFMC_ReadDataFlashBaseAddr ();

DrvFMC_EnableLowFreqOptMode

¢
Prototype \\

void  DrvFMC_EnableLowFreqOptMode (Y0id)y

Description

To enable flash access low frequency X
performance when CPU runs at low frequg

Note 1
Only NuMicro™ NUC1' es(Ex. NUC and Low Density series
support this function. Ple ef Nylticro™ NUXg10 es Products Selection Guide of
Appendix in details. is y W L 5MHz. If HCLK > 25MHz, CPU
)

C
will fetch wrong co segpresult. }Q
sur t thil Regist INgPr3ection function has been unlocked before using
. an the s egister Write-Protection function with
VSYS_IsProMgtedRegLosed W

one 'Y

clude
river/,
Q Return Va

4N mode. It cangimprove flash access

None

Example
/* Enable flash access low frequency optimization mode */
DrvFMC_EnableLowFreqOptMode ();

DrvFMC_DisableLowFreqOptMode
Prototype

void  DrvFMC_DisableLowFreqOptMode (void);
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Description
To disable flash access low frequency optimization mode.
Note 1

Only NuMicro™ NUC1x0xxxCx series (Ex. NUC140VE3CN) and Low Density series
support this function. Please refer to NuMicro™ NUC100 Series/Rroducts Selection Guide of
Appendix in details.

Note 2 &

Please make sure that the Register Write-Protection functj
this API. User can check the status of the RegistepWri
DrvSYS_IsProtectedRegLocked ().

Parameter

None

Include
Driver/DrvFEMC.h

Return Value % @
None
Qe

Example
/* Disable flas , n mode */
“Disabl qutM%
DryFMC\ GetVers) @
Pratotype
. < .
uint32_t DrvF sion (void);
ription
Get thi e’s version.
Parameter
None
Include
Driver/DrvFMC.h
Return Value
Version number:
31:24 23:16 15:8 7:0
00000000 MAJOR_NUM MINOR_NUM BUILD NUM
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14. USB Driver

14.1. Introduction 4 Q

This article is provided for manufacturers who are using U
applications. It is assumed that the reader is familiar with the Unive
1.1.

e contrQNer to"complete their USB
SeriaNBus Specification, Revision

14.2. Feature

Support Control, E
Suspend whe
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14.3. USB Framework

USER/USB
Class

usB
Driver

usB
Controller

USB Class (HID / UAC / UDC ...)

USB
Descriptors

Endpoint
Configuration

Class Fun
ndIe@
NG

J

usB
Initiator

\US\Q/Event

Handlers

Endpoint
Events
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14.4. Call Flow

. Enable USB
DrvUSB_Open Float detect
Interrupts

Initial USB Class Check if USB is
driver attached

Enable All LISE > Handle the
interrupts 6 interrupts

O

‘ N@
h The\d v‘jl}SB _Open is used to initial the USB device

/e . ‘
ioH is eng !Q stect USB plug/un plug events. If usB attached, it
a toh ‘ =

14 .5 Constant Definition,

controller. Th
need to call th

egister Addre
QO)WStane VE%\) Description
<SBD_INTEN 0x40060000 |USB Interrupt Enable Register Address
DQD_INTSTS 0x40060004 |USB Interrupt Event Status Register Address
USBD_FADDR 0x40060008 |USB Device Function Address Register Address
USBD_EPSTS 0x4006000C |USB Endpoint Status Register Address Address
USBD_ATTR 0x40060010 |USB Bus Status and Attribution Register Address
USBD_FLDETB 0x40060014 |USB Floating Detected Register Address
USBD_BUFSEG 0x40060018 |Setup Token Buffer Segmentation Register Address
USBD_BUFSEGO 0x40060020 |Endpoint O Buffer Segmentation Register Address
USBD_MXPLDO 0x40060024 |Endpoint 0 Maximal Payload Register Address

V1.05.001

-304 -



NnUvVoToN
J

NuMicro™ NUC100 Series Driver Reference Guide

Constant Name Value Description
USBD_CFGO 0x40060028 |Endpoint 0 Configuration Register Address
USBD_CFGPO 0x4006002C iggfgslgt 0 Set Stall and Clear In/Out Ready Control Register
USBD_BUFSEG1 0x40060030 |Endpoint 1 Buffer Segmentation Regis%e\r Address
USBD_MXPLD1 0x40060034 |Endpoint 1 Maximal Payload Register A
USBD_CFG1 0x40060038 |Endpoint 1 Configuration Regigger Agﬁre\ﬁs\
USBD_CFGP1 Ox4006003C iggfgslgt 1 Set Stall and Clear In/ ubR ontrol Register
USBD_BUFSEG2  |0x40060040 |Endpoint 2 Buffer Segrieqit auo\\\xeg%\\e@ddress
USBD_MXPLD2 0x40060044 |Endpoint 2 Maximal %ylsatd\RegEi%\Address
USBD_CFG2 0x40060048 |Endpoint 2 Cgﬁj@(ation Re@s\t\e{Address
USBD__CFGP2 OxA006004C iggfgslgt 2 S@E&Cbar INfOut Ready Control Register
USBD_BUFSEG3  |0x40060050 |Endpoint 3 Buffer Segmestation &@ﬁe@%ddress
USBD_MXPLD3  |0x40060054 |Endpoifif’3 Maximal Payload RegisternAddress
USBD_CFG3 0x40060058 Erﬁ;@rﬁ{f@/onﬁguration Régister-Address
USBD_ CFGP3 OXA006005C 3'Set tall CIeMOut Ready Control Register
USBD_BUFSEG4 | 0x400600602) E(mé\p@m\:fa Buffer<§7 gﬁ@ﬂi&tuon Register Address
USBD_MXPLD4 Ox49@§0\9§4/ Eﬁﬁpﬁﬁ\t 4 load Register Address
USBD_CFG4 //&4&)&\996\8\ﬁv/dpoigt\@ﬁ*®lraﬁon Register Address
USBD. CFGP4 \ 0x400(‘§0\6&> iwtall and Clear In/Out Ready Control Register
USBD_gKf)?éEGS &\@06/0670 EMQQ}%S Buffer Segmentation Register Address
USBD_N%\QL[/)@ 0x40060%®§@@0mt 5 Maximal Payload Register Address
~ éS\ Ox4006\@§\£{ gndpoint 5 Configuration Register Address
\BQ_CF}%\S 0 W Endpoint 5 Set Stall and Clear In/Out Ready Control Register
><l\ Address
WW/S/EO &@\\6@090 USB Drive SEO Control Register Address
B_SRAM_BASE |0x40060100 |USB PDMA Control Register Address

INTEN Register Bit Definition

Constant Name Value Description

INTEN_INNAK 0x00008000 |Active NAK interrupt function and its status flag for IN token
INTEN_WAKEUP_EN | 0x00000100 |Wake Up Function Enable

INTEN_WAKEUP_IE |0x00000008 |USB Wake Up Interrupt Enable

INTEN_FLDET_IE 0x00000004 |Floating Detect Interrupt Enable

INTEN_USB_IE 0x00000002 |USB Event Interrupt Enable
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Constant Name
INTEN_BUS_IE

Value
0x00000001

Description

Bus Event Interrupt Enable

INTSTS Register Bit Definition

Constant Name Value Description
INTSTS_SETUP 0x80000000 |Setup Event Status S
INTSTS_EPEVTS 0x00200000 |Endpoint 5's USB Event St
INTSTS_EPEVT4 0x00100000 |Endpoint 4's USB ;ﬁg}t Sta@g\ 2
INTSTS_ EPEVT 3 0x00080000 |Endpoint 3's USB Event Status
INTSTS_ EPEVT 2 0x00040000 |Endpoint ;/’S‘U»S\B Event S\l’B\\fN§
INTSTS_EPEVT 1 0x00020000 |Endpoint ﬁ\g\éwent Status
INTSTS_ EPEVT 0 0x00010000  [Endpoint 0's USB Event Statug~( \
INTSTS_WAKEUP_STS | 0x00000008 | Wajkéup:interruptStats (7
INTSTS_FLDET_STS |0x00000004 |Floating Petected Inter(iipt Status
INTSTS_USB_STS 0x00000002—|USB eventnterrupt Statis )
INTSTS_BUS_STS 0xooooooéi> B@@ru pt Statug” ) ©

)
ATTR Reglster ﬁg\m @%@
Constant Name Valueﬂ D/es\%@gw

ATTR_BYTEM 0x00000400 [CBU astesds USB RAM Size Mode Select
0x00000208. \|Powar down PHY, low active

omoo&ﬁ@& %Il-up resistor on D+ enable

USB Controller Enable

ATTRARW

om@@%
Seteoeeo

Remote Wake Up

TTR_PHY/EN 0x0OP00010 |PHY Function Enable
ATTR_TIMEOUT | 0x00000008 [Time Out Status
ARKPR_RESUME 0x00000004 |Resume Status
ATTR_SUSPEND 0x00000002 |Suspend Status
ATTR_USBRST 0x00000001 |USB Reset Status

Confiuration Register Bit Definition

Constant Name

Value

Description

CFG_CSTALL

0x00000200

Clear STALL Response
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Constant Name Value Description

CFG_DSQ_SYNC 0x00000080 |Data Sequence Synchronization
CFG_STATE 0x00000060 |Endpoint STATE

CFG_EPT_IN 0x00000040 |IN endpoint

CFG_EPT_OUT 0x00000020 |Out endpoint

CFG_ISOCH 0x00000010 |Isochronous Endpoint
CFG_EP_NUM 0x0000000F  |Endpoint Number A g

Extera-Confiuration Register Bit Definition

Constant Name Value Description
CFGP_SSTALL 0x00000002 |Set the devid pond STALL
CFGP_CLRRDY 0x00000001 |Clear Ready

14.6. Macro

_DRVUSB_EN %&% .&)
Proi@ype %
id DRVUSEN§NABL % (
2t 32Flags§
; N
escription
nable/Di ellaneous interrupts including USB event, Wakeup event, Float-detection
even .
Parameter

)

u32Flags [in]
USB interrupt events. It can be following flags.
IEF_WAKEUP: Wakeup interrupt flag.
IEF_FLD: Float-detection interrupts flag.
IEF_USB: USB event interrupt flag.
IEF_BUS: Bus event interrupt flag.
u32Flag = 0 will disable all USB interrupts.

Include
Driver/DrvUsb.h
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Return Value

None

Example
_DRVUSB_ENABLE_MISC_INT(0); /* Disable All USB-related interrupts. */

_DRVUSB_ENABLE_MISC_INT(IEF_WAKEUP | IEF_WAKE N |IEF_FLD |
IEF_USB | IEF_BUS); /* Enable wakeup, float-detection, USB and interrupts */

) 2
_DRVUSB_ENABLE_WAKEUP \\%

Prototype
void _DRVUSB_ENABLE_WAKEUP (void);

Description

Enable USB wakeup function. If USB ction is ena any activity of USB bus
could be used to wakeup CPU from power

Parameter Q
None \ Q

Include % g
Driver/DrvUs Q

Retu u Q

\ N\

Exam %

DRVUSB ENA W

2 3
SB_DiI AKEUP
Prototy
void _DRWWSB_DISABLE_WAKEUP (void);

Description

Disable USB wakeup function. If USB wakeup function is disable, USB can’t used to
wakeup up CPU from power down.

Parameter

None

Include
Driver/DrvUsb.h

Return Value

V1.05.001

- 308 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

None
Example
_DRVUSB_DISABLE_WAKEUP(); /* To avoid wakeup CPU by USB */

_DRVUSB_ENABLE_WAKEUP_INT

Prototype

) 2
void _DRVUSB_ENABLE_WAKEUP_INT (void);
Description \
nt int

Enable wakeup interrupt. USB will raise a wakeup t when wakeup interrupt is
enabled.

Parameter

None
Include
Driver/DrvUsb.h \ ‘
Return Value .
None Q
Exampl
VUSB _ BL AK% To enable wakeup event interrupt */

DRVISB_DISABL & P_INT

rototype
oid _ ABLE_WAKEUP_INT (void);
Q Descriptio

Disable wakeup interrupt to avoid USB raise an interrupt when wakeup from power down.

Parameter

None

Include
Driver/DrvUsb.h

Return Value

None

Example

V1.05.001
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DRVUSB_DISABLE_WAKEUP_INT () /* To disable wakeup event interrupt */

_DRVUSB_ENABLE_FLDET_INT

Prototype

void DRVUSB_ENABLE_FLDET_INT (void);

) 2

Description

Enable float-detection interrupt to raise an interr h N un-plug.
Parameter

None
Include

Driver/DrvUsb.h Q
Return Value Q

None Q

)

Example

_DRVUSB_E% SINT () N en loat-detection interrupt */
_DRVUSB_DIS . FLDEN.|

Prototy|

oid_DRVUS

L& FLDET_INT (void);

scription

tion interrupt.

Parameter

None

Include
Driver/DrvUsb.h

Return Value

None

Example
_DRVUSB_DISABLE_FLDET_INT() /* To disable float-detection interrupt */
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_DRVUSB_ENABLE_USB_INT

Prototype
void _DRVUSB_ENABLE_USB_INT (void);

Description

Enable USB interrupt. It could be used to control USB interrupt onlygd
_DRVUSB_ENABLE_MISC_INT() can be used to control all e interrupts at the
same time.

Parameter \
None
Include

Driver/DrvUsb.h

Return Value

SRS

_DRVUSB_ENAB *Toen SQl errupt */

_DRVUGpmR! %_my&%
Prot@ype g
vol RV _DISA% PINT (void);
ription
Disable USBet
Paramete
Q None

Include
Driver/DrvUsb.h

Return Value

None

Example
_DRVUSB_ DISABLE _USB_INT () /* To disable USB interrupt */
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_DRVUSB_ENABLE_BUS_INT

Prototype
void _DRVUSB_ENABLE_BUS_INT (void);

Description
Enable USB bus interrupt.

Parameter

) 2
None \
Include
Driver/DrvUsb.h

Return Value

None

Example

_DRVUSB_ENABLE B\ enabIeU rrupt %/

_DRVUSB_DISA
Prot
id DRVU |SABLE% void);
Descri Q

isable bus interr

) J
arameter

one

Include
Driver/DrvUsb.h

Return Value

None

Example
_DRVUSB_DISABLE_BUS_INT () /* To disable USB bus interrupt */

_DRVUSB_CLEAR_EP_READY_AND_TRIG_STALL

Prototype

V1.05.001
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void _DRVUSB CLEAR_EP_READY_AND_TRIG_STALL (
uint32_t  u32EPId

);

Description

Clear specified USB endpoint hardware In/Out Ready and respon

Parameter
u32EPId[in]

EP Identity (valid value: 0 ~ 5). \%
Include

Driver/DrvUsb.h

Return Value

None
Example
_DRVUSB_CLEAR ) TRIG S%) /* To clear ready flag of USB
endpomt identity 3 a| nse STA
Notes

Here, EP 1deggity means n qg SB device hardware, not USB endpoint
de tandar

Prgtotype

void _DRVUS
Q uint32
Q Description

, EP_READY (

Clear EP In/Out Ready.

Parameter
Uu32EPId[in]
EP Identity (valid value: 0 ~ 5).

Include
Driver/DrvUsb.h

Return Value

None
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Example
_DRVUSB_CLEAR _EP_READY(1) /*To clear ready flag of USB endpoint identity 1. */

_DRVUSB_SET_SETUP_BUF

Prototype
void _DRVUSB _SET_SETUP_BUF (

uint32_t  u32BufAddr A g
)i \

Description

Specify buffer address for Setup transaction. This bufi®gis used®o store setup token data and
its size is fixed to be 8 bytes accordi B standard. refore, the buffer address must
be 8 bytes alignment.

Parameter
u32BufAddr [in]

Buffer address for seg t 71t cld be US QO ~ USB_BA+0x2F8 where
USB_BA is 0x4 0
.

P_QUF(0x400602F8) /* Set the setup packet address to

Include

Driver/DrvUs|
Ret ue
ne
Examp
DRVUSB_SET ¢
0x400602F8 */
VOSB_
Q prototyps

void DRVUSB_SET_EP_BUF (
uint32_t  u32EPId,
uint32_t  u32BufAddr

);

Description

Specify buffer address for specified hardware endpoint identity and it must be 8 bytes
alignment. This buffer would be used to buffer the data of IN/OUT USB transaction. The
buffer size used by IN/OUT USB transaction is dependent on maximum payload of related
endpoint identity.

Parameter

V1.05.001

-314 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

u32EPId [in]
EP identity (valid value: 0 ~ 5).
u32BufAddr [in]

Used to set buffer address and valid address is from 0x40060100 ~ 0x400602F8.
Furthermore, buffer address + maximum payload size must gss than 0x400602FF.

Include
Driver/DrvUsb.h ) 2
Return Value
None
Example
_DRVUSB_SET_EP_BUF(1, 0x400 I* Set the buTter address of endpoint identity 1
to 0x40060100 */

_DRVUSB_TRIG_EP % Q)
Prototype
void _DRVUS G @
uint32_t d,
u3

u32TrigSize [in]

For Data Out transaction, it means maximum data size transferred from Host; for Data
In transaction, it means how many data transferred to Host.

at the same tim
meter
u32
idetity (valid value: 0 ~ 5) for trigger Data In or Out transaction.

Include
Driver/DrvUsb.h

Return Value

None

Example

V1.05.001
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/* Trigger the transaction of endpoint identity 1 and the transaction payload size is 64 bytes */
_DRVUSB_TRIG_EP (1, 64)

_DRVUSB_GET_EP_DATA_SIZE

Prototype

uint32_t ) 2
_DRVUSB_GET_EP_DATA SIZE (
uint32_t  u32EPId \
)i
Description
Length of data transmitted to or receiv t for specifi dpoint identity.

Parameter
u32EPId [in] % Q
EP identity (vali \ Q
&

Include
Driver/DrvUs|

ngth of d% ing to host in bytes.
int: Act@ data receiving from host in bytes.

[* To get thegqi elved data of endpoint identity 1. */
ET_EP _DATA_SIZE();

_DRVUSB_SET_EP_TOG _BIT

Prototype
void _DRVUSB_SET_EP_TOG_BIT (
uint32_t  u32EPId,
int32_t bData0

)

Description

Specify Data0 or Datal for specified endpoint identity. This bit will toggle automatically
after Host ACK the IN token.
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Parameter
u32EPId [in]
EP identity (valid value: 0 ~ 5).
bData0 [in]
Specify DATAO or DATAL for IN transaction. TRUE is fo TAO, FALSE is for
DATAL.

Include

&
Driver/DrvUsb.h
Return Value
None

Example

_DRVUSB_SET_EVE

Prototype
void _D S

7

o‘elear them. The interrupt event flags are write one clear.

ameter
u32Datxti
the event to be clear. It could be

Events Value Description

EVF_SETUP 0x80000000 | Got a setup token event

EVF_EPTF5 0x00200000 | Got USB event from endpoint identity 5
EVF_EPTF4 0x00100000 | Got USB event from endpoint identity 4
EVF_EPTF3 0x00080000 | Got USB event from endpoint identity 3
EVF_EPTF2 0x00040000 | Got USB event from endpoint identity 2
EVF_EPTF1 0x00020000 | Got USB event from endpoint identity 1
EVF_EPTFO 0x00010000 | Got USB event from endpoint identity O
EVF_WAKEUP | 0x00000008 | Got a wakeup event

EVF FLD 0x00000004 | Got float-detection event
EVF_USB 0x00000002 | Got USB event include endpoint events or setup event
EVF_BUS 0x00000001 | Got USB bus event
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Include
Driver/DrvUsb.h

Return Value

None

Example
_DRVUSB_SET_EVENT_FLAG(EVF_BUS); /* CIeaWSB t
DRVUSB_SET_EVENT_FLAG(EVF_BUS | EVF_FLR)& Cl event and

float-detection event */

_DRVUSB_GET_EVENT_FLAG

Prototype

uint32_t
_DRVUSB_GET_EVENT_FL (void);
Description Q
Get Interrupt Event F Q
Parameter Q% A

NI

Return
eturn EVF regis
event informati

e.§lcase refer to _DRVUSB_SET_EVENT_FLAG() for detail

u32 VUSB_GET_EVF(); /* Get events */

>\ _DRVUSB_CLEAR_EP_STALL

Prototype
void DRVUSB_CLEAR_EP_STALL (
uint32_t  u32EPId
)i

Description

Stop to force specified endpoint identity to respond STALL to host.
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Parameter
u32EPId [in]
EP identity (valid value: 0 ~ 5).

Include
Driver/DrvUsb.h

Return Value ¢

None
Example

_DRVUSB_CLEAR_EP_STALL(1);/* Clear the SN§L L of SNgpoint identity 1 */

_DRVUSB_TRIG_EP_STALL
Prototype Q
void _DRVUSB_TRIG_Q&S ( < :
uint32_t uz%%
. L 2
* &
Description
P& espo s%
Para¥eter %
> .

u3
EP identity (/QNg\alug: 0 ~ 5).
clude
river/
Q Return Va

None

Example
_DRVUSB_TRIG_EP_STALL (1); /* Force to STALL endpoint identity 1 */

_DRVUSB_CLEAR_EP_DSQ_SYNC

Prototype
void _DRVUSB_CLEAR_EP_DSQ_SYNC (
uint32_t  u32EPId
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);

Description

Clear the endpoint toggle bit to DATAO,i.e force the toggle bit to be DATAQ. This bit will
toggle automatically after IN token ack from host.

Parameter

U32EPId [in] .
EP Identity (valid value: 0 ~ 5). %
Include \

Driver/DrvUsb.h \
Return Value

None

%s

void _D
u

int7 t u3@
2.t
);
ription
QQ This

sed to set USB CFG register.

Dat
) 2
Parameter
u32CFGNum [in]
CFG number (valid value: 0 ~ 5).
u32Data [in]
Specify the setting for CFG register.

Include
Driver/DrvUsb.h

Return Value

None
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Example
[* Set USB CFG2 control register as 0x3 */
_DRVUSB_SET_CFG (2, 0x3);

_DRVUSB_GET_CFG
Prototype ) 2
uint32_t
_DRVUSB_GET_CFG (
uint32_t  u32CFGNum
);

Description
Get current setting of USB CFG fegister.
Parameter Q Q

e
CFG2 control register */

R .

/* Get the sef{in

32Cfg = _GET_CFG (3);
: _DRVUSB_SET FADDR

Prototype
void DRVUSB_SET_FADDR (
uint32_t  u32Addr

)

Description
To set USB device address. The valid address is from 0 ~ 127.

Parameter
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u32Addr [in]
The USB device address and it could be 0 ~ 127.

Include
Driver/DrvUsb.h

Return Value

None TS
Example

/* Set the USB devcie address as 3 */

_DRVUSB_SET_FADDR (3);

_DRVUSB_GET_FADDR
Prototype Q
uint32_t ‘
_DRVUSB_GET_F
Description
To get US %

Pargheter %
e

Example
/* Get USB devcie address */
u32Addr =_DRVUSB_GET_FADDR ();

_DRVUSB_GET_EPSTS

Prototype
uint32_t
_DRVUSB_GET_EPSTS (void)
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Description

Get USB endpoint states register (EPSTS) value. The states register could be used to idendity
the detail information of USB event. For detail information of EPSTS, please refere to
NuMicro™ Technical Reference Manual.

Parameter

None

Include ) 2
Driver/DrvUsb.h

Return Value
Return STS register value

Example

/* Get USB STS register value */
u32Reg = _DRVUSB_GET_SQ :
_DRVUSB_SET _CFG %‘Q
Prototype Q
void D S T_GGP( Q
int8_t 8C um@

)i
cription *
To set extra n register (CFGP). The CFGP register could be used to STALL the
ndpoint dpoint ready flag.
C TALL control bit. Set ‘1’ to force the endpoint to response STALL to host.
CFGP[0P Ready flag and it is write one clear.
Parameter

U8CFGPNum([in]
CFGP register number (valid value: 0 ~ 5).
u32Data [in]
Specify data in CFGP register to STALL the endpoint or clear ready flag.

Include
Driver/DrvUsb.h

Return Value
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None

Example
/* To STALL the endpoint identity 1. */
_DRVUSB_SET_CFGP(1, 0x2);

_DRVUSB_GET_CFGP s
Prototype \
uint32_t
_DRVUSB_GET_CFGP (

uint32_t  u32CFGPNum
);

Description Q
Get the value of extra CON§i gigter (CFGP@
Parameter
Q

u32CFGPNumLig
cror zodRrerg lid va Q»
Incl %
jver/DrvUgD. @

Return
eturn CFGP regi
ample
Get alue of CFG1 */
Q DR T_CFGP();
_DRVUSB_ENABLE_USB

Prototype

void _DRVUSB_ENABLE_USB (void)

Description

Enable USB, PHY and use remote wake-up

Parameter
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None

Include
Driver/DrvUsb.h

Return Value

None

Example

) 2
[* Enable USB, PHY and remote wakeup. */
_DRVUSB_ENABLE_USB(); &

_DRVUSB_DISABLE_USB

Prototype
void _DRVUSB_DISABLE_ id) Q
Description Q
Disable USB, PHY it siifen mote w N
Parameter Q
Non \ Q

DNer/DrvUSR.h Q
Regurn Valu
) 2
None
ple
/* Di , PHY but still enable remote wakeup. */
_DRVUSBYDISABLE_USBY();

_DRVUSB_DISABLE_PHY

Prototype
void _DRVUSB_DISABLE_PHY (void)

Description

Disable PHY and remote wake-up.

Parameter
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None

Include
Driver/DrvUsb.h

Return Value

None

Example ¢
/* Disable PHY and remote wakeup. */
_DRVUSB_DISABLE_PHY(); &\
_DRVUSB_ENABLE_SEO

Prototype
void DRVUSB_ENABLE_S ) Q
Description Q
be used ' u@te unplug event to let host re-connect
ut SEe fer to USB standard.

Force USB to drive §
to device. For m

Parameter

Incl

Dri .h
urn Value
None
Exampl
/* Force to be SEO state */

_DRVUSB_ENABLE_SEO();

_DRVUSB_DISABLE_SEO

Prototype
void _DRVUSB_DISABLE_SEO (void)

Description
Stop to drive SEO to USB bus.
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Parameter

None

Include
Driver/DrvUsb.h

Return Value

None TS
Example
/* Stop to drive SEO state to USB bus */
_DRVUSB_DISABLE_SEOQ();

_DRVUSB_SET_CFG_EPO
Prototype Q
void _DRVUSB_SET_C E <:
uint32_t  u32D
d

)

Description

tr dc ut reacy TIgN ndpoint identity 0. Please refer to
RVUSB _ CFGP() fqr t @ ition of CFGP register.

Q

4
register to STALL the endpoint or clear ready flag.

Return Value

None

Example
[* To STALL endpoint identity 0 */
_DRVUSB_SET_CFG_EP0(0x2);

_DRVUSB_SET_CFG_EP1

Prototype
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void _DRVUSB _SET_CFG_EP1 (
uint32_t  u32Data

)

Description

Stall control and clear In/out ready flag of endpoint identity 1. Plecgrefer to
_DRVUSB_SET_CFGP() for the bit definition of CFGP register.

Parameter ¢
u32Data [in]
in CFGP register to STAL dpointg cle

Specify data ady flag.

Include
Driver/DrvUsb.h

Return Value

None Q
Example Q
/* To STALL endpoiti itYR*/

_DRVUSB_S % Q)
_DRVU _SE&;_ P2 Q@
Proto Q
SB_

void _D

_DRVUSB_SET_CFGP() for the bit definition of CFGP register.

uint32_t
Qoescrlp
Stall contrd®and clear In/out ready flag of endpoint identity 2. Please refer to

Parameter
u32Data [in]
Specify data in CFGP register to STALL the endpoint or clear ready flag.

Include
Driver/DrvUsb.h

Return Value

None
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Example
/* To STALL endpoint identity 2 */
_DRVUSB_SET_CFG_EP2(0x2);

_DRVUSB_SET_CFGP3

Prototype *
void DRVUSB_SET_CFG_EP3(
uint32_t  u32Data
)

Description

Stall control and clear In/out ready flag"e
_DRVUSB_SET_CFGP() for the bit defin

Parameter Q
u32Data [in]
Specify data in (@FGRaeg STALL@@ or clear ready flag.
Include Q
Driver/Digqsb. Q
Ret@n Value &

Example .
/* To STALL ntity 3 */
DRVUS FG_EP3(0x2);

Q "DRVUSB_SET_CFGP4
Prototype

void _DRVUSB_SET_CFG_EP4 (
uint32_t  u32Data

)

Description

Stall control and clear In/out ready flag of endpoint identity 4. Please refer to
_DRVUSB_SET_CFGP() for the bit definition of CFGP register.

Parameter
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u32Data [in]
Specify data in CFGP register to STALL the endpoint or clear ready flag.

Include
Driver/DrvUsb.h

Return Value

None TS
Example

/* To STALL endpoint identity 4 */

_DRVUSB_SET_CFG_EP4(0x2);

_DRVUSB_SET_CFGP5
Prototype Q
void _DRVUSB_SET_C E <:
uint32_t  u32D
)
| &
Description

tr dc ut reacy TIgN ndpoint identity 5. Please refer to
RVUSB _ CFGP() fqr t @ ition of CFGP register.

Q

4
register to STALL the endpoint or clear ready flag.

Return Value

None

Example
[* To STALL endpoint identity 5 */
_DRVUSB_SET_CFG_EP5(0x2);
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14.7. Functions

DrvUSB_GetVersion

Prototype
uint32_t

DrvUSB_GetVersion (void); < %
Description \

Get this module’s version.
Parameter

None

Include
Driver/DrvUsb.h

Return Value @ @
Version number : m
(> Q 1) ©

31:24 //\231\6\ s 188 7:0

00000000 MIORCNUM | BUILD_NUM

@@

/*To le’s varsio
32Version = Dxv

SB_O

Prototype
int32_t
DrvUsh_Open (
void * pVoid
)

Description

This function is used to reset USB controller, initial the USB endpoints, interrupts, and USB
driver structures. It also used to call the relative handler when the USB is attached before
USB driver opened. The user must provide the materials before they can call DrvUSB_Open,
including sEpDescription, g_sBusOps.
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sEpDescription:
The structure type of SEpDescription is as follows:

typedef struct

{
//bit7 is directory bit, 1: input; 0: output
uint32_t u32EPAddr;
uint32_t u32MaxPacketSize; <>

uint8_t * u8SramBuffer;
}S_DRVUSB_EP_CTRL;

This structure is used to set the endpoiitT
specified endpoint hardware. There a c@l points hardware available in NUCZ100 series
USB controller.

S

The structure type of g_s ps.igas fallows:

apfnCallback;
apCallbackArgu;

NULL, NULL}, /* attach event callback */

&

{NULL, NULL}, [* detach event callback */
{DrvUSB_BusResetCallback, &g HID_sDevice}, /* bus reset event callback */
{NULL, NULL}, I* bus suspend event callback */
{NULL, NULL}, /* bus resume event callback */
{DrvUSB_CitrlSetupAck, &g_HID_sDevice}, [* setup event callback */
b
Parameter
pVoid
NULL None

Callback function  If the pVoid is not NULL, it will be the callback function of USB
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interrupt and it is called after DrvUSB_PreDispatchEvent in USB
interrupt handler

Include
Driver/DrvUsb.h

Return Value
E_SUCCESS: Succeed
) 2
Example
/* To open USB device */
i32Ret = DrvUSB_Open(0);
if(i32Ret '= E_SUCCESS)
return i32Ret;

DrvUSB_Close Q
Prototype Q
void DrvUSB_CIose& Q

)

t DrvUSB_PreDispatchEvent

Prototype
void DrvUSB_PreDispatchEvent(void);

Description

Pre-dispatch event base on EVF register.

Parameter

None
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Include
Driver/DrvUsb.h

Return Value

None

Example
[* To pre dispatch USB device events at IRQ handler */
USBD_IRQHandler() ) 2
{
DrvUSB_PreDispatchEvent();
} &
DrvUSB_DispatchEvent

Prototype
void DrvUSB_DispatchEvent(ygs
Description < :Q
eventgiglude h/detach/bus reset/bus
Misc evi an®er is defined by g_sBusOps[]. The

Ver.

Dispatch misc and e
suspend/bus resume

Parameter
ne
.h

Inclu

Drive
turn Value
None
Exampl
[* To disp®h USB events to handle them by related callback funcitons. */

DrvUSB_DispatchEvent();

DrvUSB_IsData0

Prototype
int32_t DrvUSB_IsData0(uint32_t u32Epld)

Description
To check if the current DATA is DATAQO. If it is false, then it should be DATAL.
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Parameter
u32Epld The hardware endpoint id. The id could be 0~5.

Include
Driver/DrvUSB.h

Return Value

TRUE The current data packet is DATAOQ

FALSE The current data packet is DATAIO
Example

/* Get toggle bit of endpoint identity 2 */

if(DrvUSB_IsData0(2) )

{

/* The toggle bit of endpoint identity 2is DATAO */

}

DrvUSB_GetUsbState % QQ

Prototype

E_DRVUSB_STATEDrvUSB> sbState%s

Description
G € N TE®The status list as follows:
USB Statusi\ scription

eDRVUSB_DETACH
eDRVUSB_ATTAG

he USB has been detached.

The USB has been attached.

The USB is powered.

The USB is in normal state.

The USB is in ADDRESS state.

The USB is in CONFIGURATION state.
The USB is suspended.

Parameter

None

Include
Driver/DrvUSB.h

Return Value
To return the current USB state.
Example

/* Get current USB state */
eUshState = DrvUSB_GetUshState();
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if (eUsbState == eDRVUSB_DETACHED)
{

}

/* USB unplug */

Description

DrvUSB_SetUsbState
Prototype
void DrvUSB_ SetUsbState(E_ DRVUSB_STATE eUsb@ate) %

To change current USB state. Please refer to _GettIshStats for available states.

Parameter
eUsbState The USB state.
Include

Driver/DrvUSB.h @
Return Value @

None % S
Example @

/* Set cur, tate] ™/

USB_SetUsbSt R\@ HED);

rototype
int32 etEpldentity(uint32_t u32EpNum, uint32_t u32EpAttr)
Q Descriptio

To get endpoint index base on endpoint number and direction. The endpoint id is used to
identify the hardware endpoint resource. The range of endpoint index could be 0 ~ 5. The
endpoint number is assigned by software and it could be 0 ~ 15 according to USB standard.
Host will access the device through relative endpoint number.

Parameter

u32EpNum The endpoint number (0 ~ 15)

U32EpAittr The endpoint number attribute. It could be EP_INPUT or EP_OUTPUT
Include

Driver/DrvUSB.h

Return Value
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0~5 The endpoint id of specified endpoint address.
otherwise Can't get relative endpoint id according to the input endpoint address.
Example

[* Get the hardware endpoint identity of USB OUT endpoint 3 *
u32Epld = DrvUSB_GetEpldentity(3, EP_OUTPUT);

) 2
DrvUSB_GetEpld \\

Prototype
uint32_t DrvUSB_GetEpld(uint32_t

Description

Get endpoint index base on endpoint addre prgume um?” is different from
DrvUSB_GetEPIdentity's becagmg e WYyt (bit 7). eg: 0x81. If the
bit 7 is high, it indicates §is i TPUT.

Parameter Q
U32EpNum  The eRgpaj d ith dire ipf@mation at bit 7.
Include
OO \gR\ e
Th n%of specified endpoint address.

n'tg relative endpoint id according to the input endpoint address.

ware endpoint identity of USB IN endpoint 4 */
rvUSB_GetEpldentity(0x84);

DrvUSB_DataOutTrigger

Prototype
int32_t DrvUSB_DataOutTrigger(uint32_t u32EpNum, uint32_t u32Size)

Description

Trigger data out ready flag by write MXPLD register. It indicates the relative endpoint buffer
is ready to receive data out packet.

Parameter
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u32EpNum The endpoint number (0~15)

u32Size Maximum size want to receive from USB

Include
Driver/DrvUSB.h

Return Value

0 Succeed

<O
<0 Can't get relative endpoint id accordingto th n address.
Example
ost a

[* Trigger endpoint number 2 to receive OUT packet he maximum packet size is
64 bytes */

DrvUSB_DataOutTrigger(2, 64);

DrvUSB_GetOutData QQ

Prototype Qe
uint8_t * DrvUSB_GefOutData(i 2_tu32@wn 2_t*u32Size)

his functi turn the buffe er u%ZEpNum 's out USB SRAM buffer. User can
po to data a% rrent data out packet.
ter §
u32

Description

T
Par

The entﬁ%m er (0~15)
32Size e igceived from USB
clude
riverk
Q Return Va

To return USB SRAM address.

Example
/* Get the buffer address and size of received data of endpoint number 2 */
pu8EpBuf = DrvUSB_GetOutData(2, &u32Size);

DrvUSB_Dataln

Prototype
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int32_t DrvUSB_Dataln(uint32_t u32EpNum, const uint8 t * u8Buffer, uint32_t u32Size)

Description

Trigger ready flag for sending data after receive IN token from host, USB will send the data.
if uBBuffer == NULL && u32Size == 0 then send DATAL always else DATAO and DATA1
by turns.

Parameter
u32EpNum The endpoint number (0~15)

) 2
u8Buffer The data buffer for DATA IN tok
u32Size The size of data buffer \
Include

Driver/DrvUSB.h

Return Value

0 Succ

E_DRVUSB_SIZE TO O% size is lar um packet size
Example Q

/* Prepare 2 bytes da® f 0 umbt%sﬁction. */

QR OT S
b@’b’

) 2
allback(void * pVoid)

void DrvUS

DeXripti
Bus re er. After receiving bus reset event, this handler will be called. It will reset
USB addre®s, accept SETUP packet and initial the endpoints.

otype

D uss@mwaﬂ
<<

Parameter

pVoid Parameter passed by g_sBusOps[].

Include
Driver/DrvUSB.h

Return Value

None

Example
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/* bus event call back */

S_DRVUSB_EVENT_PROCESS g_sBusOps[6] =
{
{NULL, NULL}, [* attach event callback */
{NULL, NULL}, [* detach event callback */
{DrvUSB_BusResetCallback, &g HID_sDevice}, /* bus reggt event callback */
{NULL, NULL},
{NULL, NULL},
{DrvUSB_CtrlSetupAck, &g_HID_sDevice},

k

DrvUSB _InstallClassDevice &\

Prototype
void * DrvUSB_ InstallClassDevice(S LASS * SS)

Description

Register USB class devi\% @

Parameter

) 2
sUsbClass @ pointe

DrvUSB_InstallCtrIHandler

Prototype
int32_t DrvUSB_InstallCtrIHandler(

void * *device,
S _DRVUSB_CTRL_CALLBACK_ENTRY *psCtriCallbackEntry,
uint32_t u32RegCnt

)

Description
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Register ctrl pipe handler including SETUP ACK, IN ACK, OUT ACK handle for
Standard/Vendor/Class command.
Parameter
device USB driver device pointer.
psCtriCallbackEntry Handler structure pointer.

u32RegCnt Handler structure size.

Include
Driver/DrvUSB.h

Return Value
0
E_DRVUSB_NULL_POINTER

Example

I* Register ctrl pipe handler. *
i32Ret = DrvUSB_Insta (0.gd1D_sDevi® % p_asCtrlCallbackEntry,

|
sizeof(g_asCtrICallb tryMbsi

asCtglgallb. try[0]));
d
DrvUSB u% (GQ
Profgtype %
VOIRRIvUS trISetu@ PArgu)
ription .
When SETUR a t happen, this function will be called. It will call SETUP handler

that Drv ICTrIHandler registered base on command category and command.
Parame
pArgu Parameter passed by g_sBusOps[].

Include
Driver/DrvUSB.h

Return Value
None
Example

/* bus event call back */
S DRVUSB_EVENT_PROCESS g_sBusOps[6] =

{NULL, NULL}, [* attach event callback */
{NULL, NULL}, [* detach event callback */
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{DrvUSB_BusResetCallback, &g_HID_sDevice}, /* bus reset event callback */

{NULL, NULL}, I* bus suspend event callback */
{NULL, NULL}, [* bus resume event callback */
{DrvUSB_CtrlSetupAck, &g_HID_sDevice}, /* setup event callback */

¥

DrvUSB_CtrlDatalnAck

Prototype L
void DrvUSB_CtrIDatalnAck(void * pArgu) \

Description

When IN ack interrupt happen, this function will be Sled. 1t Wl call IN ACK handler that
DrvUSB_InstallCtrIHandler registeredgase on comma

Parameter
pArgu Parameter passed by g_sBus Q
Include Q
Driver/DrvUSB.h \ Q
P sDevice},/* ctrl pipe0 (EP address 0) In ACK callback */

Return Value
None %
ID_sDevice},/* ctrl pipe0 (EP address 0) Out ACK callback */

g7
> sDevice},/* EP address 1 In ACK callback */
/* EP address 1 Out ACK callback */
/* EP address 2 In ACK callback */
&g_HID_sDevice},/* EP address 2 Out ACK callback */
/* EP address 3 In ACK callback */
/* EP address 3 Out ACK callback */
/* EP address 4 In ACK callback */

{NULL, NULL}, /* EP address 4 Out ACK callback */
{NULL, NULL}, [* EP address 5 In ACK callback */
{NULL, NULL}, /* EP address 5 Out ACK callback */

DrvUSB_ CtrIDataOutAck

Prototype
void DrvUSB_ CtrIDataOutAck(void * pArgu)

Description

When OUT ack interrupt happen, this function will be called. It will call OUT handler that
DrvUSB_RegisterCtrl registered base on command category and command.
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Parameter

pArgu Parameter passed by g_sBusOps[].

Include
Driver/DrvUSB.h

Return Value

None TS
Example
/* USB event call back */

S_DRVUSB_EVENT_PROCESS g_sUsbOps[12
{

{DrvUSB_CtrIDatalnAck , &g_HID_sDevice},/* ctriQie0 (EP®ddress 0) In ACK callback */
{DrvUSB_CtrIDataOutAck , &g_HI[ggRgvice},/* ctrl p (EP address 0) Out ACK callback */
{HID_IntInCallback , &g_HIDE 3 In ACK callback */

{NULL, NULL}, Out ACK callback */

{NULL, NULL}, * EP addr, CK callback */
{HID_IntOutCallback , &g_HID_sKg * EP ad CK callback */

{NULL, NULL}, .
% ut ACK callback */
aNgeg 4 In ACK callback */

{NULL, NULL}, I*
{NULL, NULL}, /
{NULL, NULL}, / a@jiress 4 Out ACK callback */
{NULL, NULL}, /* E dress 5 In ACK callback */
{NULL, NULL}, %9 address 5 Out ACK callback */
| Q)

DrvUSHR CtrIDat

B InD‘e ult(void * pVoid)

escription

AC ler. It is used to return ACK for next OUT token.

Paramete

pVoid Parameter passed by DrvUSB_ InstallCtrIHandler.

Include
Driver/DrvUSB.h

Return Value

None

Example
/* If no control data IN callback installed, just use default one */
if (psEntry->pfnCtriDatalnCallback == NULL)
psEntry->pfnCtriDatalnCallback = DrvUSB_CtrIDatalnDefault;
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DrvUSB_ CtrIDataOutDefault

Prototype
void DrvUSB_ CtrIDataOutDefault(void * pVoid)

Description

OUT ACK default handler. It is used to return zero data length pack®gyhen next IN token.
Parameter L 2

pVoid Parameter passed by DrvUSB_ InstgldCtrl \
Include

Driver/DrvUSB.h

Return Value

None

Example

/* 1f no control data OU Ib stalfed, just use‘defa%e */
if (psentry->pfnCitrl t acree= NU

psEntry->pfnCirl DAt = DQ C BataOutDefauIt;
DrvUSB S Q

Proggtype %
o) rvUSERIReset(UiRiB2 X um)
Dageription .
Restore the spe
PaWmeter,
u32

Include

x and CFGPX registers according the endpoint number.

The endpoint number to reset

Driver/DrvUSB.h

Return Value

None

Example
/* Reset endpoint number 2 */
DrvUSB_Reset(2);
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DrvUSB_ClrCtrIReady

Prototype
void DrvUSB_ CIrCtrIReady(void)

Description

Clear ctrl pipe ready flag that was set by MXPLD.

Parameter <

None X

Include
Driver/DrvUSB.h

Return Value
None

Example
/* Clear control endpointgeady\fldg ™/ Q
DrvUSB_ClIrCtrIRead

Q)s
S

DrvUSB C

Prototype

VOINDIVUS IrCtrlR% Stall(void);
Description .

Clear control ag that was set by MXPLD and send STALL.
Paxameter,

None
Include

Driver/DrvUSB.h
Return Value

None
Example

/* Clear control pipe ready flag that was set by MXPLD and send STALL. */
DrvUSB_ClIrCtrIReadyAndTrigStall();
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DrvUSB_GetSetupBuffer

Prototype
uint32_t DrvUSB_ GetSetupBuffer(void)

Description
Get setup buffer address of USB SRAM to read the received setup packet data.

Parameter <
None X
Include
Driver/DrvUSB.h

Return Value

Setup buffer address
Example Q

/* Get setup buffer addre
SetupBuffer = (umt Dyv etup

DrvUSB_GetFree%

GetFreeS@

ffeé dress after EP assign base on
sEpDescriptio acketSize in DrvUSB_Open. User can get this for dual buffer.

Include
Driver/DrvUSB.h

Return Value
Free USB SRAM address

Example
/* Get the base address of free USB SRAM */
u32BaseAddr = DrvUSB_GetFreeSRAM();

V1.05.001

- 346 -



NUVOTON NuMicro™ NUC100 Series Driver Reference Guide

DrvUSB_EnableSelfPower

Prototype
void DrvUSB_EnableSelfPower(void)

Description

Enable self-power attribution of USB device.

Parameter

None

Include
Driver/DrvUSB.h

Return Value

None

Example

/* Set a flag to note the

DrvUSB Disa »
Prototype
voigh\Drvus DisableSQ d)
Description .
Disable self-po tion of USB device.
: Paxameter,

Include
Driver/DrvUSB.h

Return Value

None

Example
[* Clear the flag to note the USB device is not self-power */
DrvUSB_ DisableSelfPower ();
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DrvUSB_IsSelfPowerEnabled

Prototype
int32_t DrvUSB_IsSelfPowerEnabled(void)

Description

Self-power is enable or disable.
Parameter A g

None \
Include
Driver/DrvUSB.h

Return Value
TRUE The device is self-powered.
FALSE The device is bus ed.

Example % @
/* Check if the USB isQlf-p */
i{f(DrvUSB_IsSeIfPo e % A

LN
&

type ) 2
void DrvUS emoteWakeup(void)
Descripti
Enable wakeup attribution of USB device.
Parameter
None
Include

Driver/DrvUSB.h

Return Value

None

Example

/* Set the flag to note the USB device supports remote wakeup */
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DrvUSB_EnableRemoteWakeup();

DrvUSB_DisableRemoteWakeup

Prototype
void DrvUSB_ DisableRemoteWakeup(void)

Description .
Disable remote wakeup attribution.

Parameter \
None

Include
Driver/DrvUSB.h

Return Value ®
None Q
Example \ Q
/* Clear the flag to n§ge tjg B®ice dg pRA™ remote wakeup */
DrvUS IsRe&akeu 5@
toty|

Pro

DrvUSB_Disa

nt32_t DrvUSE |

scription
eturn
Parameter

te®/akeupEnabled (int32_t * pbVoid)

eup is enabling or disable.

None

Include
Driver/DrvUSB.h

Return Value

TRUE Support remote wakeup
FALSE Not support remote wakeup
Example

/* Check if the USB device supports remote wakeup. */
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if(DrvUSB_ IsRemoteWakeupEnabled ())
{

/* Remote wakeup enable flag is set */

}

DrvUSB_SetMaxPower

Prototype ) 2
int32_t DrvUSB_SetMaxPower(uint32_t u32MaxE We\\
ower

Description

Configure max power. The unit is 2mA. Maximum
0x32 (100mA)

Parameter
u32MaxPower Maximum power valu

Include Q
Driver/DrvUSB.h Q

FA (500mA), default is

Return Value A

0: Successfuyl Q
<4 raxi \ I %

i A */
Q 3 int32_t

SB_GetMaxPower(void)

Description

Get current max power. The unit is in 2mA, i.e. 0x32 is 100mA.

Parameter

None

Include
Driver/DrvUSB.h

Return Value

Return the maximum power. (2mA unit)
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Example
/* Get the maximum power */
i32Power = DrvUSB_ GetMaxPower();

DrvUSB_EnableUSB

Prototype s
void DrvUSB_EnableUSB(S_DRVUSB_DEVICEgps \
Description

Enable USB, PHY and remote wakeup.

Parameter

psDevice USB driver device pointer
Include
Driver/DrvUSB.h \ <:

Return Value .
None Q
PH d re@ nction. */

1e@6B(ps

) ]

DisableUSB(S_DRVUSB_DEVICE * psDevice)

Description

Disable USB, PHY but keep remote wakeup function on.

Parameter

psDevice USB driver device pointer

Include
Driver/DrvUSB.h

Return Value

None
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Example
/* Enable USB, PHY and remote wakeup function. */
DrvUSB_DisableUSB(psDevice);

DrvUSB_PreDispatchWakeupEvent

Prototype ) 2

void DrvUSB_PreDispatchWakeupEvent(S_DRVI4SB
Description
d res

Pre-dispatch wakeup event. This function does nothin

es for further usage

Parameter

psDevice USB driver device pointer
Include
Driver/DrvUSB.h \ <:

Q}Qﬁb\:}(z§:

A
rvuUgg PreDispat

rototype
oid D
Q Descriptio

spatchFDTEvent(S_DRVUSB_DEVICE * psDevice)

Pre-dispatch plug-in and plug-out event

Parameter

psDevice USB driver device pointer

Include
Driver/DrvUSB.h

Return Value

None

Example
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[* Pre-dispatch float-detection event. */
DrvUSB_PreDispatchFDTEvent(&gsUshDevice);

DrvUSB_PreDispatchBusEvent

Prototype
void DrvUSB_PreDispatchBusEvent(S_DRVUSB_DEVICE *psDevi
<
Description
Pre-dispatch BUS event \
Parameter

psDevice USB driver device poi

Include
Driver/DrvUSB.h

Return Value

None

Example

[* Pre-dispatc

Parameter

psDevice USB driver device pointer

Include
Driver/DrvUSB.h

Return Value

None

Example
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* Clear USB events individually instead of in total. Otherwise, incoming USB events may be
cleared mistakenly. Pre-dispatch USB event. */

DrvUSB_PreDispatchEPEvent(&gsUsbDevice);

DrvUSB_DispatchWakeupEvent

Prototype
void DrvUSB_DispatchWakeupEvent(S_DRVUSB_DEWXICE f

Description

Dispatch wakeup event. This function does n and resgrves forfurther usage.

Parameter

psDevice

Include
Driver/DrvUSB.h

Return Value

None

Example

N/A &
D USB@

Pyogotype

void DrvUS iscEvent(S_DRVUSB_DEVICE * psDevice)

Deseriptio
Disp event. The event is set by attach/detach/bus reset/bus suspend/bus resume and
setup A isc event's handler is defined at g_sBusOps[].

Parameter

psDevice USB driver device pointer

Include
Driver/DrvUSB.h

Return Value

None

Example

/* Parsing the MISC events and call relative handles */
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DrvUSB_DispatchMiscEvent(&gsUsbDevice);

DrvUSB_DispatchEPEvent

Prototype
void DrvUSB_DispatchEPEvent(S_DRVUSB_DEVICE * psDeyice)
¢
Description
Dispatch EP event, the event is set by DrvUSB_PE#PisigXhE cluding IN ACK/IN
NAK/OUT ACK/ISO end. The EP event's ha i, at g QRJSbOps|].

Parameter

psDevice USB driver device poi Q
Include ‘
Driver/DrvUSB.h
Return Value % < Q

None
¢
Example
[* Parsing t and caire ndlers */
matc nt@- )
vUSB_Ct pSeRddRs

rototype
oid Drv etupSetAddress(void * pVoid)

Setup ACK handler for set address command.

Parameter

pVoid Parameter passed by DrvUSB_ InstallCtrIHandler

Include
Driver/DrvUSB.h

Return Value

None

Example
[*ctrl pipe call back.*/
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/*it will be call by DrvUSB_CtrISetupAck, DrvUSB_CtriDatalnAck and DrvUSB_CtrIDataOutAck*/

/*if in ack handler and out ack handler is 0, default handler will be called */

S DRVUSB_CTRL_CALLBACK_ENTRY g_asCtrICallbackEntry[] =

{ /lrequest type,command,setup ack handler, in ack handler,out ack handler, parameter
{REQ_STANDARD, SET_ADDRESS, DrvUSB_CtrlSetupSetAddress,

DrvUSB_CtrIDatalnSetAddress, 0, &g_HID_sDevice}

%

DrvUSB_CtrISetupClearSetFeature

) 2
Prototype
void DrvUSB_ CtrlSetupClearSetFeature(void * idy\

Description
Setup ACK handler for Clear feature and.
Parameter
pVoid Parameter passed by DrvU ICtrIHandle

Include

Driver/DrvUSB.h 2 , < Q’
<

Return Value %\ Q

None

®_asCtriCallbackEntry[] =
 in ack handler,out ack handler, parameter
RE, DrvUSB_CtrlSetupClearSetFeature, 0, 0,

Exa
RVUSB _| L C BAC
request typgyC and,setufd

Description

Setup ACK handler for Get configuration command.

Parameter

pVoid Parameter passed by DrvUSB_ InstallCtrIHandler

Include
Driver/DrvUSB.h

Return Value

None
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Example
S DRVUSB_CTRL_CALLBACK_ENTRY g_asCtrICallbackEntry[] =
{ /lrequest type,command,setup ack handler, in ack handler,out ack handler, parameter
{REQ_STANDARD, GET_CONFIGURATION, DrvUSB_CtrlSetupGetConfiguration, 0, 0,
&g_HID_sDevice}

%

void DrvUSB_ CtrlSetupGetStatus(void * pVoj

DrvUSB_CtrlSetupGetStatus ¢
Prototype \\

Description
Setup ACK handler for Get status co

Parameter

pVoid Parameter passe

Include

Driver/DrvUSB.h \
Return Value
None

CALLB a g_asCtriCallbackEntry[] =
and,s halfWler, in ack handler,out ack handler, parameter
 STAMDARD, G , DrvUSB_CtrlSetupGetStatus, 0, 0, &g_HID_sDevice}

) ]

_Ctr tinterface

Prototype
void DrvUSB_ CtrlSetupGetinterface(void * pVoid)

Description

Setup ACK handler for Get interface command.

Parameter

pVoid Parameter passed by DrvUSB_ InstallCtrIHandler

Include
Driver/DrvUSB.h

Return Value
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None

Example
S_DRVUSB_CTRL_CALLBACK_ENTRY g_asCtrlCallbackEntry[] =
{ /lrequest type,command,setup ack handler, in ack handler,out ack handler, parameter
{REQ_STANDARD, GET_INTERFACE, DrvUSB_CtrlSetupGetinterface, 0, 0, &g_HID_sDevice}

b

) 2
DrvUSB_CtrlSetupSetinterface %
Prototype \\

void DrvUSB_CtrlSetupSetinterface(void * p¥oi

Description
Setup ACK handler for Set interface

Parameter

pVoid Parameteiqpagse

Include
Driver/DrvUSB.h
Return Value

SB pSetConfiguration

Prototype
void DrvUSB_CtrlSetupSetConfiguration(void * pVoid)

Description

Setup ACK handler for Set configuration command.

Parameter

pVoid Parameter passed by DrvUSB_ InstallCtrIHandler

Include
Driver/DrvUSB.h
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Return Value

None

Example
S_DRVUSB_CTRL_CALLBACK_ENTRY g_asCtrlCallbackEntry[] =
{ /lrequest type,command,setup ack handler, in ack handler,out ack hang{er, parameter
{REQ_STANDARD, SET_CONFIGURATION, DrvUSB_CtrlSetup
&g_HID_sDevice}

}
DrvUSB_CtrIDatalnSetAddress \\

Prototype

void DrvUSB_CtrIDatalnSetAddress, pVoid)
Description

Setup ACK handler for Set ad ommany

Parameter < :
pVoid Paral I dler
4

Include

Driver/Drv, % Q
Value &

Example.d

_DRVUSB_CTRL LB@ _ENTRY g_asCtrlCallbackEntry[] =
{ /lrequest type, tup ack handler, in ack handler,out ack handler, parameter
{REQ_ST __ADDRESS, DrvUSB_CtrlSetupSetAddress,
DrvUSB etAddress, 0, &g_HID_sDevice}

DrvUSB_memcpy

Prototype
void DrvUSB_memcpy(uint8_t *pi8Dest, uint8_t *pi8Src, uint32_t u32Size)

Description

The USB buffer is recommended to be byte access thus this function is implemented by byte
access.

Parameter

pi8Dest: Destination pointer
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pi8Src: Source pointer
u32Size: Data size. The unit is byte.

Include
Driver/DrvUSB.h

Return Value

None S
Example
/* Copy 64 bytes data from USB SRAM to SRAM */

DrvUSB_memcpy(0x20000800, 0x40060100, 64);

N\
R

<

&
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15. PDMA Driver

15.1. PDMA Introduction 4 Q

The NuMicro™ NUC100 series contains a peripheral direct ccess MA) controller that transfers
data to and from memory or transfer data to and from Peripherals A ced Pertpheral Bus (APB). The
PDMA has up to nine channels of DMA (Peripheral- -to-Peripheral or
Memory-to-Memory). For each PDMA channel (PD 0~CH8), there’is one word buffer to do transfer

buffer between the Peripherals APB IP and Memory.
can recognize the
nal PDMA interrupt. The
q. as well.

Q@stant Name Value Description

CHANNEL OFFSET 0x100 PDMA channel register offset

15.4. Type Definition

E_DRVPDMA_CHANNEL_INDEX

Enumeration identifier Value Description
eDRVPDMA_CHANNEL_O 0 PDMA channel 0
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eDRVPDMA_CHANNEL_1
eDRVPDMA_CHANNEL_2
eDRVPDMA_CHANNEL_3
eDRVPDMA_CHANNEL_4
eDRVPDMA_CHANNEL_5
eDRVPDMA_CHANNEL_6
eDRVPDMA_CHANNEL_7 PDMA channel 7

eDRVPDMA_CHANNEL_8 PDMA channel 8 S (O

E_DRVPDMA_DIRECTION_SELECT & @)b

Enumeration identifier Value Deéc/rip\tﬁﬁk

PDMA channel 1
PDMA channel 2
PDMA channel 3
PDMA channel 4
PDMA channel 5
PDMA channel 6

O N[OOI WIN|F

eDRVPDMA_DIRECTION_INCREMENTED |0 f(%m*eﬁé?fesd lon Address Direction Is

eDRVPDMA_DIRECTION_FIXED 2 \\sdrce/Destination Address Direction s fixed.

E_DRVPDMA_TRANSFER_WIDTH @ \) @\%
Enumeration identifier Value Qe\rxé’r/'{p/tiop\ @\))

eDRVPDMA_WIDTH_32BITS |0 @m&%‘ ”i‘fg—fﬁgé’epDMAOpera“on n

yte is tfanisfetred for every PDMA operation in
eDRVPDMA_WIDTH_8BITS (T~ e STy b mode.

EQ@ 'Half wordlis transférred for every PDMA operation in
eDRVPDMA_WIDT) ﬂ— ? \Z\<j> IP—to(ﬁ.&n emory-to-IP mode.

E_DRVPWA_&ENAWX «\@@

Enumeﬁﬁn identifie Valu® Qg&ription

eDRVPﬁI\QWORT <q\\\ arget abort interrupt/flag
/eﬁ/RVPQ\WA\_él‘KD % A\ Transferred done interrupt/flag

D P>>A_APB¥\ \CE

E)z/umeréuo/n identifier ™ |value |Description

©RRVPDMA_SPIO PDMA source/destination APB device is SPIO
eb@VPDMA_SPIl PDMA source/destination APB device is SPI1
eDRVPDMA_SPI2 PDMA source/destination APB device is SPI2
eDRVPDMA_SPI3 PDMA source/destination APB device is SPI3
eDRVPDMA_UARTO PDMA source/destination APB device is UARTO
eDRVPDMA_ UART1 PDMA source/destination APB device is UART1
eDRVPDMA_ADC PDMA source/destination APB device is ADC
eDRVPDMA _I2S PDMA source/destination APB device is 12S

N |WIN|IFL|O
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E_DRVPDMA_APB_RW

Enumeration identifier Value Description
eDRVPDMA_ READ_APB 0 Read data from APB device to memory
eDRVPDMA_ WRITE_APB 1 Write data from memory to APB device

E_DRVPDMA_MODE
Enumeration identifier Value Description

eDRVPDMA_MODE_MEM2MEM |0 PDMA mode is MemorygdNgemf
eDRVPDMA_MODE_APB2MEM |1 PDMA mode is
eDRVPDMA_MODE_MEM2APB |2 PDMA mode

15.5. Functions
DrvPDMA _Init %
Prototype Q
void %
DrvPDMA In QQ)
e function jsNaed to enab& A engine clock.

one L'

clude
river/,
Q Return Va

Des

None

Example
/* Enable AHB PDMA engine clock */
DrvPDMA_Init();

DrvPDMA_Close

Prototype
void DrvPDMA_Close (void);
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Description
The function is used to disable all PDMA channel clock and AHB PDMA clock

Parameter

None

Include
Driver/DrvPDMA.h

) 2
Return Value
None

Example

/* Disable all PDMA channel clock &
DrvPDMA_Close();

B PDMA clocK™/
DrvPDMA_CHEnableTrags QQ
Prototype Q
int32_t L 2

DrvPDMA _C r g)b
X

E D&_C NNEL % annel
Des& Q
The f S used 4Q ena MA specified channel and enable specified channel data

ead or write trans' .
rameter
Chan \
RVPDMA CHANNEL _0~8
Include
Driver/DrvPDMA.h

Return Value
E_SUCCESS: Success.
E_DRVPDMA_ERR_PORT_INVALID: Invalid port number

Example
/* Enable PDMA channel0 and enable channelO data read/write transfer */
DrvPDMA_CHEnableTransfer(eDRVPDMA_CHANNEL_0);
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DrvPDMA _CHSoftwareReset

Prototype
int32_t
DrvPDMA_CHSoftwareReset(
E_DRVPDMA_ CHANNEL_INDEX eChannel

);

¢
Description
The function is used to do software reset specifj han\

Parameter

eChannel [in]
Specify eDRVPDMA_CHANN

Include

Driver/DrvPDMA.h
Return Value

E_SUCCESS: Succe$. )
E DRVPDM ALLR: Wvali t number
Note
e function reset the s% el internal state machine and pointers. The contents
teMwill no =

Example
cMnnel0 and get returned value */
int32_ti32R SoftwareReset;
2Ret oftwareReset =

Drvi 0SoftwareReset(eDRVPDMA_CHANNEL_0);
: DrvPDMA_Open

Prototype

int32_t

DrvPDMA_Open(
E_DRVPDMA_CHANNEL_INDEX sChannel,

STR_PDMA _T *sParam
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Description

The function configures PDMA setting

Parameter
eChannel [in]
Specify eDRVPDMA_CHANNEL_0~8

sParam [in]

The struct parameter to configure PDMA,
It includes
sSrcCtrl.u32Addr : Source Address.(

eDRVPDMA_DIRECTIO
eDRVPDMA DIRECTIONN
sDestCtrl.u32Addr: Destination A

sDestCtrl.eAddrDirect tination Address
eDRVPDMA DIR CREMENTEDL#™
| T \

_FIj

RVPDEAAVND TH_8BITS / eDRVPDMA WIDTH_16BITS/
‘Q DTH_32BITS.

eDRV MA%_ ITS: One byte (8 bits) is transferred for every PDMA operation.

PDNA_ _16BITS: One half-word (16 bits) is transferred for every PDMA

operation.
‘ p

IDTH_32BITS: One word (32 bits) is transferred for every PDMA operation.
N eration Mode
MA_MODE_MEM2MEM: Memory to memory mode.
Q RVPDMA_MODE_APB2MEM: APB to memory mode.

eDRVPDMA_MODE_MEM2APB: memory to APB mode.
i32ByteCnt: PDMA Transfer Byte Count

Include
Driver/DrvPDMA.h

Return Value
E_SUCCESS: Success
E_DRVPDMA_ERR_PORT_INVALID: Invalid port number

Example
* */
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/* Set PDMA channell to UART1 TX */
/* Set PDMA transfer done callback function and trigger PDMA function. */
I* */

/* PDMA Setting */

UARTPort = UART1_BASE;
DrvPDMA_SetCHForAPBDevice(eDRVPDMA_CHANNEL_1,eDRVPDMA_UART1,eDR
VPDMA_WRITE_APB);

/* CH1 TX Setting */

SPDMA.sSrcCtrl.u32Addr = (uint32_t)SrcArray;
sPDMA .sDestCtrl.u32Addr = UARTPort; L Y
SPDMA.u8TransWidth = eDRVPDMA_WIDTH_8BITS;
sPDMA.u8Mode = eDRVPDMA_MODE_MEM B,
sPDMA.sSrcCtrl.eAddrDirection = eDRVPD IR IONY MENTED:;
SPDMA.sDestCtrl.eAddrDirection = eDRVP: IRE N_XED;
SPDMA..i32ByteCnt = UART_TEST_LENGTH,;
DrvPDMA_Open(eDRVPDMA_CH L_1,&sPD ;

[* Enable INT */

DrvPDMA_Enablelnt(eDRVPDMA_C eDRVFE, BLKD );

/* Install Callback function */
PMMA_BLKD,(PFN_DRV

DrvPDMA_InstallCallBack(e AC NEL
PDMA_CALLBACK));
/* Enable UART PDMA T rIeger P Aspecif% */
DrvPDMA_CHEnab, S D MA A p 1);
A
DrvPDMA_Clearl Q)
Prot Q
id
DNRDMA_(mearintFla
DMANHANEL_INDEX eChannel,

E_DRVP ™ AG elntFlag
);
Descripy
The func is used to clear interrupt status for specified channel.
Parameter

eChannel [in]
Specify eDRVPDMA_CHANNEL_0~8

elntFlag [in] Interrupt source:
eDRVPDMA_TABORT: Read/Write Target Abort
eDRVPDMA_BLKD: Block Transfer Done

Include
Driver/DrvPDMA.h
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Return Value

None
Example

[* Clear channelQ block transfer done interrupt flag. */
DrvPDMA_ClearIntFlag(eDRVPDMA_CHANNEL_0, eDRVPD BLKD_FLAG);

[* Clear channell read/write target abort interrupt flag »

DrvPDMA_ClearIntFlag(eDRVPDMA_CHANNEL 1, & ORT);
DrvPDMA_Pollint

Prototype
int32_t

DrvPDMA_Pollint(
E_DRVPDMA_CHANN EX eChannel,
E_DRVPDMA _IN AINtFI <:
);
L 2
Description
The functiggpi 0 chanr% tatus
Pargheter %

eqannel [i %
i I\@ NEL_0~8
IntFlag [in] Intt SOy Ce:

eDRVP T: Read/Write Target Abort
eDR KD: Block Transfer Done
Include
Driver/DrvPDMA.h

Return Value

True: Interrupt status is set.

False: Interrupt status is clear.
Example
/* Get Channel 5 transfer done interrupt status */

int32_t i32Channel5TransferDone;
/* Enable INT */
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DrvPDMA_Enablelnt(eDRVPDMA_CHANNEL_5, eDRVPDMA_BLKD );

/* Check channel5 transfer done interrupt flag */
if(DrvPDMA_Pollint(eDRVPDMA_CHANNEL_5, eDRVPDMA_BLKD_FLAG)==TRUE)
printf(“Channel5 block transfer done interrupt flag is set!!\n”)
else
printf(“Channel5 block transfer done interrupt flag isfot setff\n”

DrvPDMA_SetAPBTransferWidth

Prototype
int32_t
DrvPDMA_SetAPBTransferWidth(
E_DRVPDMA_CHANN EX eChannel,
E_DRVPDMA_TR F IDEH eTrans%
)
)
Description
The functiggyi 0 sgt tranagr VN r specified channel.
Par &
M‘%@ NEL_0-~8
) 2

H_32BITS: One word (32 bits) is transferred for every PDMA operation.
IDTH_8BITS: One byte (8 bits) is transferred for every PDMA operation.
MA_WIDTH_16BITS: One half-word (16 bits) is transferred for every PDMA operation.

Include
Driver/DrvPDMA.h

Return Value
E_SUCCESS: Success
E_DRVPDMA_ERR_PORT_INVALID: invalid port number

Note

This function is meaningful only when PDMA mode select is APB-to-Memory or
Memory-to-APB mode.

Example
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/* Set chaneel 7 peripheral bus width to 8 bits.*/
DrvPDMA_SetAPBTransferWidth(eDRVPDMA_CHANNEL_7, eDRVPDMA_WIDTH_8BITS)

DrvPDMA_SetCHForAPBDevice

Prototype
int32_t
DrvPDMA_SetCHForAPBDevice(

L 2
E_DRVPDMA_CHANNEL_INDEX eChan \\

E_DRVPDMA_APB_DEVICE cafRCe,
E_DRVPDMA_APB_RW eRWA

)

Description

The function is used to select PDMA chan PB devi

Parameter Q
eChannel [in] Q

Specify eDRVP@M

L_0-8 A
eDevice [in] Q
Cha f ice. Iti %
% 3,e % ARTO0~1, eDRVPDMA_ADC,

B
125

e PDMA a direction
M ITE‘_ PB: PDMA transfer data from memory to specified APB.
eDRVPD APB: PDMA transfer data from specified APB to memory.
| de
Driv .h

Return Value
E_SUCCESS: Success
E_DRVPDMA ERR_PORT_INVALID: Invalid port
E DRVPDMA _FALSE_INPUT: Invalid APB device

Example
/*Set PDMA channell to UART1 TX port*/

DrvPDMA_SetCHForAPBDevice(€DRVPDMA_CHANNEL_1,eDRVPDMA_UARTZ,eDR
VPDMA_WRITE_APB);

/*Set PDMA channel0 to SPI0 RX port*/
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DrvPDMA_SetCHForAPBDevice(eDRVPDMA_CHANNEL_0,eDRVPDMA_SP10,eDRVP
DMA_READ_APB);

DrvPDMA_SetSourceAddress

Prototype
int32_t
DrvPDMA_SetSourceAddress(

) 2
E_DRVPDMA _CHANNEL_INDEX eChannel,
uint32_t u32SourceAddr
)

Description

The function is used to set source ad cified channel
Parameter ®
eChannel [in] Q
Specify eDRVPDM RN ELE~8 Q
u32SourceAddress {@in] .
Source ad% < :
_ W_INVALID: Invalid port number
mple
/*Sefc urce address to specified address.*/
DrvPD etSourceAddress (eDRVPDMA_CHANNEL_0, 0x20001000);

DrvPDMA_SetDestAddress

Prototype
int32_t
DrvPDMA_SetDestAddress(
E_DRVPDMA_CHANNEL_INDEX eChannel,
uint32_t u32DestAddr

)

Description
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The function is used to set destination address for specified channel.

Parameter
eChannel [in]
Specify eDRVPDMA_CHANNEL_0~8
u32DestAddress [in]
Destination address

Include

y

Driver/DrvPDMA.h \b
Return Value

E_SUCCESS: Success

E_DRVPDMA ERR_PORT_INVAI port number
Example

/* Set channel 0 destinatjon ad specified addres%

PD A_CHAR%, 20001200);
DrvPDMA_Disable t% Q%‘
Prototype Q
A_RisNlelnt( &
N DEX eChannel,

T BLE elntSource
2

DrvPDMA _ SetDestAdd el

used to disable interrupt for specified channel.

Parameter
eChannel [in]
Specify eDRVPDMA_CHANNEL_0~8
elntSource [in]: Interrupt source
eDRVPDMA_TABORT: Read/Write Target Abort
eDRVPDMA_BLKD: Block Transfer Done

Include
Driver/DrvPDMA.h

Return Value
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E_SUCCESS: Success
E_DRVPDMA_ERR_PORT_INVALID: invalid port number

Example
[*Disable channel3 read/write target abort interrupt*/
DrvPDMA_Disablelnt(eDRVPDMA_CHANNEL_3, eDRVPDMMZWJ ABORT);

DrvPDMA_Enableint

¢
Prototype \
int32_t

DrvPDMA_Enablelnt(
E_DRVPDMA_CHANNEL_I hannel,
E_DRVPDMA_INT_ENABLE e

);

Description Q
The function is used b t r specifiem%el.

Parameter % A
eChannel [j % QQ

t
eDNEEDNIN CH

Interrupt sQur
A TA : rite Target Abort
_ RLKDQlok Transfer Done
cl M
QReturn
: Success

E_DRVPDMA_ERR_PORT_INVALID: invalid port number

Example
[*Enable channel0 block transfer done interrupt.*/
DrvPDMA_Enablelnt(eDRVPDMA_CHANNEL_0, eDRVPDMA_BLKD);

DrvPDMA_GetAPBTransferWidth

Prototype
int32_t
DrvPDMA_GetAPBTransferWidth(
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E_DRVPDMA_CHANNEL_INDEX eChannel);

Description

The function is used to get peripheral transfer width from specified channel.

Include

Parameter
eChannel [in]
Specify eDRVPDMA_CHANNEL._0~8 . %
Driver/DrvPDMA.h

Return Value
0: One word (32 bits) is transferred fg
1: One byte (8 bits) is transferred for €Y operation.
2: One half-word (16 bits) is transferred foR§ DMA ofgrangn.

E_DRVPDMA_ERR_PQRT | : invalid port n%

Note

PDMA opersgon.

This function is mea
APB-to-Memo

Example

\
Q : PGetCHForAPBDevice(

E_DRVPDMA_APB_DEVICE eDevice,
E_DRVPDMA_APB_RW eRWAPB

)i
Description

The function is used to get PDMA channel for specified APB device
Parameter
eDevice [in]

Channel for APB device. It includes of
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eDRVPDMA_SP10~3,eDRVPDMA_UARTO0~1, eDRVPDMA_ADC,
eDRVPDMA_I2S

eRWAPB [in] : Specify APB direction
eDRVPDMA_READ_APB: APB to memory
eDRVPDMA_WRITE_APB: memory to APB

Include

Driver/DrvPDMA h ¢
Return Value \
0: channel 0 \
1: channel 1
2: channel 2
3: channel 3
4: channel 4 Q
5: channel 5 Q
6: channel 6 \ Q
7: channel 7
8: channel 8 % M
E_DRVPD T: meter
REwgve %

If evigiion’t be a9 any channel, the default return value will be 15(0xF).
ple

Not

/* Get UAR A channel*/

t32_t43 afhel4APBDevice;
132G 4APBDevice = DrvPDMA_GetCHForAPBDevice(eDRVPDMA_UARTO,
eDRVP _READ_APB);

DrvPDMA_GetCurrentDestAddr

Prototype
uint32_t
DrvPDMA_GetCurrentDestAddr(
E DRVPDMA CHANNEL_INDEX eChannel

);

Description

The function is used to get current destination address from specified channel.
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Parameter
eChannel [in]
Specify eDRVPDMA_CHANNEL_0~8

Include
Driver/DrvPDMA.h

Return Value ¢
Current destination address
Note
dress

Current destination address indicates the destinatio re the PDMA transfer is just
occurring.

Example

/*Get Channel5 current destination addres

uint32_t u32Channel5CurDes
u3ZChanneI5CurDestAdx GetCurrerQ eDRVPDMA_CHANNEL _5);
DrvPDMA_GetCurrenf§o r %s
Prototype Q)
QO

urrentSourge

A_C}% DEX eChannel

) ]

)

scription

The functj to get current source address from specified channel.
Parame

eChannel

Specify eDRVPDMA_CHANNEL_0~8

Include
Driver/DrvPDMA.h

Return Value
Current source address register indicates the source address where the PDMA transfer is just
occurring.

Example

/*Get channel7 current source address.*/
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uint32_t u32Channel7CurrentSource Address;

u32Channel7CurrentSource Address =
DrvPDMA_GetCurrentSourceAddr(eDRVPDMA_CHANNEL _7);

DrvPDMA_GetRemainTransferCount

Prototype
uint32_t

¢
DrvPDMA_GetRemainTransferCount(
E_DRVPDMA_CHANNEL_INDEX eCh | \

)i
& count of s@annel.
eChannel [in] Q
Specify eDRVPDM&E ~8 Q

Include % A g

Driver/DrvPD% QQ
byte coun@
to&Qytes, the current byte count will be 64bytes in the beginning of

nerred 4 bytes to memory, user can issue this API and will get
ount value which is 60 bytes.

Q Get C urrent remained byte count
uint32_t u32CurrentRemainedByteCount;

Description

The function is used to get current re

Parameter

u32CurrentRemainedByteCount =
DrvPDMA_GetRemainTransferCount(eDRVPDMA CHANNEL_0);

DrvPDMA_GetinternalBufPointer

Prototype
uint32_t
DrvPDMA_GetInternalBufPointer(
E_DRVPDMA_CHANNEL_INDEX eChannel

);
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Description

The function is used to get internal buffer pointer for specified channel

Parameter
eChannel [in]
Specify eDRVPDMA_CHANNEL_0~8

Include ¢
Driver/DrvPDMA.h
Return Value \

E_DRVPDMA_ERR_PORT_INVALID : invalid p

0x01 : internal pointer point to bytel(gggyte remaine
0x03 : internal pointer point to byte2 aaicmained in PDMA buffer)
0x07: internal pointer point to byte3(three

ore in®d in PDMA buffer)

OxOF: internal pointer point to here is
Example g*
/*Get channelO inter cr Wata point to k ow y bytes remained in PDMA shared
buffer and print the iMer el alues. g A
t @Y Pd ternf BufferPgm Q
a at

ui

SharedBuffe

haredBufferData = DrvPDMA_GetSharedBufData(eDRVPDMA_CHANNEL_0) ;
auBEffectiveSharedBufferData [0] = (uint8_t)(u32PdmaSharedBufferData&0x000000FF) ;
printf(’PDMA Shared buffer data is %x\n’’, au8EffectiveSharedBufferData [0]) ;
}

else if(u32PdmalnternalBufferPoint==0x03)

{

printf(‘’Because the Pdma Internal bufer point is 0x03 which indicates that there is two bytes
data remained in PDMA buffer!””)

u32PdmaSharedBufferData = DrvPDMA_GetSharedBufData(eDRVPDMA_CHANNEL_0) ;
auB8EffectiveSharedBufferData [0] = (uint8_t)(u32PdmaSharedBufferData&0x000000FF) ;
auB8EffectiveSharedBufferData [1] = (uint8_t)(u32PdmaSharedBufferData&0x0000FF00) ;
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printf(‘’PDMA Shared buffer data are %x and %x\n’’, au8EffectiveSharedBufferData [0],
auBEffectiveSharedBufferData [1]) ;

}
else if(u32PdmalnternalBufferPoint==0x07)

{

printf("Because the Pdma Internal bufer point is 0x07 which indi(ggs that there is three bytes

data remained in PDMA buffer!”’)
u32PdmaSharedBufferData = DrvPDMA_GetSharedajf aty

printf("PDMA Shared buffer data €
au8EffectiveSharedBufferData [1]

}

else if(u32PdmalnternalBuffer, =

{
printf(‘’Because th aNaer r poigtis 0 hich indicates that there is no data in
PDMA buffer!”’) Q .

uint32_t
A 2
VPDMA_GetSh a(
E_DRV ANNEL_INDEX eChannel,
[ )

Description
The function is used to get shared buffer content from specified channel.

Parameter
eChannel [in]
Specify eDRVPDMA_CHANNEL_0~8

Include
Driver/DrvPDMA.h

Return Value
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Shared buffer data

Example
Please refer to DrvPDMA_GetinternalBufPointer() example.

DrvPDMA_GetTransferLength

Prototype

¢
int32_t
DrvPDMA_GetTransferLength( \

E_DRVPDMA_CHANNEL_INDEX eChannel,

uint32_t* pu32TransferLength

Q
Description %

The function is used to ge n angier length s%
is byte.
2*

Parameter <
eChannel |##]
ciMGDR c A% 8
32Transfer Tggth [in
e datgointer toNQue r length
| de .
Retlrn V
Q E SU _

unit of * pu32TransferLength

Example
[* Get the transfer byte count setting of channel0.*/
uint32_t u32GetTransferByteCountSetting;
DrvPDMA_GetTransferLength(eDRVPDMA_CHANNEL_0,
&Uu32GetTransferByteCountSetting);

DrvPDMA_GetSourceAddress
Prototype

uint32_t
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DrvPDMA_GetSourceAddress (

E_DRVPDMA_CHANNEL_INDEX eChannel,

)

Description

The function is used to get source address for specified channel.

) 2
Parameter
eChannel [in]
Specify eDRVPDMA_CHANNEL_0-~8

Include
Driver/DrvPDMA.h

Return Value

Source address Q
Example Q

/* Get the source adiifsSN e

uint32_t u32G

u32GetSougge b MAéJddress(eDRVPDMA_CHAN NEL_0);
DrvPDNA_GetDNAd res%(b’
Protot Q
e t

2_ .
VPDMA_Get s (
E_ NCHANNEL_INDEX eChannel,
)

Description

The function is used to get destination address for specified channel.

Parameter
eChannel [in]
Specify eDRVPDMA_CHANNEL_0~8

Include
Driver/DrvPDMA.h

Return Value
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Destination address

Example
I* Get the destination address of channel0 */
uint32_t u32GetDestAddress;
u32GetDestAddress = DrvPDMA_GetDestAddress(eDRVPDMAQHANNEL_0);

DrvPDMA_InstallCallBack s
Prototype \
int32_t

DrvPDMA_InstallCallBack(

E_DRVPDMA_CHANNEL_INDE
E_DRVPDMA_INT_ENAB Source’
PFN_DRVPDMA_CA fncqliback <:Q

Description

to igestall callf:%on for specified channel and interrupt source.
&NNEL 0~8

ORT: read/write target abort
LKD: block transfer done

The callback function pointer

Include
Driver/DrvPDMA.h

Return Value
E_SUCCESS: Success

Example

Please refer to DrvPDMA_Open() sample code.
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DrvPDMA _IsCHBusy
Prototype
int32_t
DrvPDMA_IsCHBusy(

E_DRVPDMA_CHANNEL_INDEX eChannel

) 2
);
Description
S

The function is used to Get Channel Enable/Disable Saju

Parameter

eChannel [in]
Specify eDRVPDMA _CHANNEL 0
Include Q
Driver/DrvPDMA.h
Return Value % A
Ph
; i -used.
DRVPDM RR_POR% ®invalid port number
Exam Q
SNLUS. ™

i us = if(DrvPDMA_IsCHBusy(eDRVPDMA_CHANNEL_0);
if(i Status== TRUE)
printf(* nel0 bus is busy!"\n”);

else if(i32Channel0BusStatus== FALSE)

printf(“Channel0 bus is not busy!'\n);

else if(i32Channel0BusStatus== E_DRVPDMA_ERR_PORT_INVALID)
printf(“invalid port!\n”);

DrvPDMA _IsintEnabled
Prototype

int32_t
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DrvPDMA _IsIntEnabled(
E_DRVPDMA_CHANNEL_INDEX eChannel,

E_DRVPDMA_INT_ENABLE elntSource

);

Description N
The function is used to check if the specified interrupt sour i% cified channel.
Parameter \\

eChannel [in]
Specify eDRVPDMA_CHANNE

elntSource [in]

Interrupt source: eDRVPDMA DRVPD D

4
i nnel is enable.

d channel is disable.

i A_IsIntEnabled(eDRVPDMA_CHANNEL_0, eDRVPDMA BLKD)
i 10 Block transfer Done interrupt is enable!\n™);
else if(i32IsIntEnable == FALSE )

Include

Driver/DrvPDMA.h \%

Return Value

printf(“Channel0 Block transfer Done interrupt is disable!\n”);

DrvPDMA_GetVersion
Prototype
int32_t
DrvPDMA_GetVersion (void);

Description

Return the current version number of driver.
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Include
Driver/DrvPDMA.h

Return Value
PDMA driver current version number:

31:24 23:16 15:8 R0
00000000 MAJOR_NUM | MINOR_NUM [ BUILDNUM

<
Example Q
/* Get PDMA driver current version number */ \

int32_t i32PDMAVersionNum;

i32PDMAVersionNum = DrvPDMA /Getv

rsion();
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16. 12S Driver

16.1. 12S Introduction 4 Q

This 12S controller consists of 11S protocol to interface with
for read path and write path respectively and is capable of handling 8:\0it, 16-bit; 24-bit and 32-bit data size.

16.2. 12S Feature

Capable of handling 8,
Support mono and stere
Support 12S and MSBY
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16.3. Constant Definition

Constant Name Value Description

DRVI2S DATABIT 8 0x00 Data size is 8bit m
0x01 e i >

DRVI2S _DATABIT 16 X Data size is 16it.

>
DRVI2S DATABIT 24 0x02 Dat ig@ is%%it N,

DRVI2S DATABIT 32 0x03 Da{a/sEg' 32ﬁt\

DRVI2S_MONO 0x01 Data is mc}&qrmat
DRVI2S_STEREO 0x00 KQ éta\is stereo format
DRVI2S FORMAT MSB 0x01 ivés\m tified da@{%at
DRVI2S_FORMAT [2S 0x00 N |2\a\da1é fornfat
DRVI2S_MODE_SLAVE 0%@12 \\/ 125 oper@\a\sgsve mode
DRVI2S_MODE_MASTER ﬁ"va\ \— 12S eperat master mode

DRVI2S_FIFO LEVEL WORD 0 0}@@ N E@é{h}raﬁ*\fold level is 0 word

DRVIZS_FIFO_LEVEL_WORm (XWT/ @ﬁtﬁoﬁhreshold level is 1 word
DRVI2S_FIFO LE\LE‘L\W@K \2\ %OZ G/\\ E%O threshold level is 2 word
DRVI2S_FIFO LE‘{\{/ EL WOF\QB& 0x03 <®PFIFO threshold level is 3 word

DRVI2S_FIFO LE&LWOR‘&A %PZ*\\\D§> FIFO threshold level is 4 word
DRVIZSéi{O LEVEL 5 0>@\§\ FIFO threshold level is 5 word

DR\ﬂz\\hﬁoﬁVEL WORD&\Q{% FIFO threshold level is 6 word
D/RMEVEL_WQR@Q ox07 FIFO threshold level is 7 word

Q}Q‘Qs:FI\RB_DQVEL @ 0x08 FIFO threshold level is 8 word

12 12M 0 I2S clock source is from external 12MHz
= — crystal clock
6RVIZS_PLL 1 12S clock source is from PLL clock
DE%/IZS_HCLK 2 I2S clock source is from HCLK

I12S clock source is from internal 22MHz
RC clock

DRVI2S_INTERNAL_22M 3
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16.4. Type Definition

E_I2S_CHANNEL

Enumeration identifier Value |Description
I2S LEFT_CHANNEL 0 12S for left channel
I2S_RIGHT_CHANNEL 1 I2S for right channel <

E _12S _CALLBACK_TYPE
Enumeration identifier Value Description

12S_RX_UNDERFLOW 0
12S_RX_OVERFLOW 1
12S_RX_FIFO_THRESHOLD |2
8
9

12S_TX_UNDERFLOW
12S_TX_OVERFLOW
12S_TX_FIFO_THRESHOLD |10
12S_TX_RIGHT_ZERO_CROSS|11
12S_TX_LEFT_ZERO_CROSS

royross interrupt
@ zegp cross interrupt

Description
Write word data to Tx FIFO.

Parameter
u32Data [in]
Word data to Tx FIFO.

Include
Driver/Drvi2S.h
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Return Value

None

Example
/* Write word data 0x12345678 into 12S Tx FIFO */
_DRVI2S WRITE_TX_FIFO (0x12345678);

_DRVI2S READ RX FIFO ) 4
Prototype \
static __inline
uint32_t
_DRVI2S_READ_RX_FIFO (
void
); Q
Description Q
Read out word data fr . Q
Parameter % % M

None
Incl
iver/DrvI28S.

Return

ord data from

ample
int32 ¢
/* Rea ata from 12S Rx FIFO */
u32data = _DRVI2S_READ_RX_FIFO ();
_DRVI2S READ TX FIFO LEVEL

Prototype
static __inline
uint32_t
_DRVI2S_READ_TX_FIFO_LEVEL (

void
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Description
Get word data number in Tx FIFO.

Parameter

None

Include

Driver/DrvI2S.h TS
Return Value
0~8: word data in Tx FIFO
Example
uint32_t u32len;

/* Get word data number in Tx FIFO

u32len=_DRVI2S_READ_TX_FIFO_L Q

_DRVI2S _READ_RX _FIF % < Q
Prototype

static __inline

uint32_t

DS

);

ription T

Get word daign inNRx FIFO.
PaMamete

None
Include

Driver/Drvi2S.h

Return Value
0~8: word data in Rx FIFO

Example
uint32_t u32len;
[* Get word data number in Rx FIFO */
u32len = _DRVI2S_READ RX_FIFO_LEVEL ();
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16.6. Functions

DrvI2S_Open

Prototype

int32_t DrvI2S_Open (S_DRVI2S_DATA_T *sParam) ‘
Description %
This function is used to enable 12S clock and fu con data length/data
au

format/FIFO threshold level/BCLK (Bit Clog ormats are shown in 12S
Operation and FIFO Operation of 12S Section'in T er mode, 12S_BCLK and

12S_LRCLK pins are output mode; for slave mode, I12SQCLK ahd 12S_LRCLK pins are input
mode. Also, the 12S signals (12S_BC shown in 12S Block Diagram of
12S Section in TRM.

Parameter

*sParam [in]

°e

%u € - DRVI2S_DATABIT 8/
/ DRVI2S_DATABIT 24/

. The g/™ng taR®effect when I12S operates as master
a

t
32

or stereo audio data - DRVI2S_MONO /
EREO

12S and MSB justified data format -
12S_FORMAT_I2S / DRVI2S_FORMAT_MSB

as master or slave mode - DRVI2S_MODE_MASTER /
12S_MODE_SLAVE

hreshold: Tx FIFO threshold level - DRVI2S_FIFO_LEVEL _WORD_0/

DRVI2S_FIFO_LEVEL _WORD_1/
DRVI2S FIFO _LEVEL WORD_2/
DRVI2S _FIFO _LEVEL WORD_3/
DRVI2S _FIFO _LEVEL WORD 4/
DRVI2S _FIFO _LEVEL WORD 5/
DRVI2S _FIFO _LEVEL _WORD 6/
DRVI2S_FIFO_LEVEL_WORD_7

UBRXFIFOThreshold: Rx FIFO threshold level - DRVI2S_FIFO_LEVEL WORD _1/
DRVI2S_FIFO_LEVEL_WORD_2/
DRVI2S_FIFO_LEVEL_WORD_3/
DRVI2S_FIFO_LEVEL_WORD 4/
DRVI2S_FIFO_LEVEL_WORD _5/

DRVI2S _FIFO _LEVEL _WORD 6/
DRVI2S _FIFO _LEVEL WORD 7/
DRVI2S_FIFO_LEVEL_WORD_8

u8Mo
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Include
Driver/Drvi2S.h

Return Value

0 Success

Example
S_DRVI2S_DATA_T st; TS
st.u32SampleRate = 16000; /* Sampling rate is ps \
st.u8WordWidth = DRVI2S_DATABIT_16; ength Wl6-biv */
st.uBAudioFormat = DRVI2S_STEREQ./* Stereo forigt */

/* Tx FIFO threshold level is 0
st.u8TxFIFOThreshold O _LEVEL_ %
/* Rx FIFO threshold | doiy */ Q

st.USRXFIFOThreshdl IFO_LEQEQ WQRD_S8;

/* Enable 12S fi tings *‘ I
DrvI2S_ ) Q
DrvI2S §lose Sb’
Prototy Q
oid DrvI2S _CI idg
el"and disable 12S clock.

Driver/Drvi2S.h

scription
lose |
Q Include

Return Value

None
Example
DrvI2S_Close ();  /* Disable 12S */

Drvi2S_Enablelnt

Prototype
int32_t DrvI2S_Enableint (E_12S_CALLBACK_TYPE Type, 12S_CALLBACK callbackfn);
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Description

To enable 12S interrupt function and install relative call back function in 12S interrupt
handler.

Parameter

Type [in]
There are eight types for call back function.

12S_RX_UNDERFLOW: Rx FIFO underflow ¥
12S_RX_OVERFLOW: Rx FIFO overflow.
12S_RX_FIFO_THRESHOLD: Data wor Rx FIMis higgertan Rx threshold level.

12S_TX_UNDERFLOW: Tx FIFO underflow.

I2S_TX_RIGHT ZERO_CROSS: T S
12S_TX_LEFT_ZERO_ - T .
callbackfn [in]
Call back functi ¥ interguot gg’

0 e TSP e
4
Include
Driver/Drv|@S Q
SRV

DrvI2S_Enablelnt (12S_TX_FIFO_THRESHOLD, Tx_thresholdCallbackfn);

{ Drvi2S_Disablelnt

Prototype
int32_t DrvI2S_Disableint (E_I12S_CALLBACK_TYPE Type);

Description

To disable 12S interrupt function and uninstall relative call back function in 12S interrupt
handler.

Parameter
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Type [in]
There are eight types for call back function.
12S_RX_UNDERFLOW: Rx FIFO underflow
12S_RX_OVERFLOW: Rx FIFO overflow
12S_RX_FIFO_THRESHOLD: Data word in Rx FIFO is hifgr than Rx threshold level.
12S_TX_UNDERFLOW: Tx FIFO underflow.

12S_TX_OVERFLOW: Tx FIFO overflow ) 2
12S_TX_FIFO_THRESHOLD: Data word in ITx FI SS @ reshold level.
12S_TX_RIGHT_ZERO_CROSS: Tx rig annel Mo cr

ero cr

12S_TX_LEFT_ZERO_CROSS: Tx left than

Include

Driver/Drvi2S.h

Return Value Q
0: Succeed Q

<0: Failed

Example
/* Disable Rx

ototype

uint3

9,

Description
To get the 12S BCLK (Bit Clock) frequency.
BCLK =12S source clock / (2 x (BCLK divider + 1))

Parameter

None

Include
Driver/Drvi2S.h

Return Value
12S BCLK frequency. The unit is Hz.
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Example
uint32_t u32clock;
u32clock = DrvI2S_GetBCLKFreq (); /* Get 12S BCLK clock frequency */

Drvi2S_SetBCLKFreq

Prototype
¢
void DrvI2S_SetBCLKFreq (uint32_t u32Bclk);
Description \
wor

To configure BCLK (Bit Clock) clock. The |
mode. BCLK = 12S source clock / ( CLK divide

en I2S operates in master

1))

Parameter
u32Bclk [in]

12S BCLK frequency. Th Hz. Q
Include \ Q
Driver/DrvI2S.h % N
Return Value Q
Non Q
Exaliple %
DRRS_SetBRLKFreq % * Set 12S BCLK clock frequency 512 KHz */

) ]

V24P GetMCLKFEr
totype
uint etMCLKFreq (void);
Q Description

To get the 12S MCLK (Master Clock) frequency.
MCLK = 12S source clock / (2 x MCLK divider))

Parameter

None

Include
Driver/Drvi2S.h

Return Value
12S MCLK frequency. The unit is Hz.
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Example
uint32_t u32clock;
u32clock = DrvI2S_GetMCLKFreq (); /* Get 12S MCLK clock frequency */

Drvi2S_SetMCLKFreq

Prototype

¢
void DrvI2S_SetMCLKFreq (uint32_t u32Mclk);
Description \\

To configure MCLK (Master Clock) clock.
MCLK = 12S source clock / (2 x (M divider))

Parameter
u32Mclk [in]
12S MCLK frequency. T i Hz. Q
Include \ Q
Driver/DrvI2S.h % N
Return Value Q
Non Q
Exa@ple %
DS _SetMEL Freq% ®  /*Set 12S MCLK clock frequency 12MHz */

v|24pP SetChannel

wwssDetect

totype

Int32 tChannelZeroCrossDetect (E_12S_CHANNEL channel, int32_t i32flag);

Description

To enable or disable right/left channel zero cross detect function.

Parameter
channel [in]
12S_LEFT_CHANNEL /12S_RIGHT_CHANNEL
i32flag [in]

To enable or disable zero cross detect function. (1: enable 0: disable)

Include
Driver/DrviI2S.h

V1.05.001
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Return Value
0: Succeed
<0: Failed

Example

/* Enable left channel zero cross detect */

DrvI2S_SetChannelZeroCrossDetect (12S_LEFT_CHANNEL,
/* Disable right channel zero cross detect */ ¢
DrvI2S_SetChannelZeroCrossDetect (12S_RIGH \
Drvi2S_EnableTxDMA

Prototype
void  DrvI2S_EnableTXDMA (void)y

Description @
To enable 12S Tx DMA i reguests DM@ ata to Tx FIFO.

Parameter
None Q% g
Include
rvig.h %
RetUNg Value @

Non
mple
/* Enable 12 function */
rvi2 MA ();
Vv
Prototype

I12S_Disabl
void  DrvI2S_DisableTXDMA (void);

Description
To disable 12S Tx DMA function.

Parameter

None

Include

V1.05.001
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Driver/DrviI2S.h

Return Value
None

Example
/* Disable 12S Tx DMA function */

DrvI2S_DisableTXDMA (); TS
DrvI2S_EnableRxDMA \
Prototype

void  DrvI2S_EnableRxDMA (void)e

Description
To enable 12S Rx DMA function. I12S req @ A to tra atdfrom Rx FIFO.

Parameter Q

None \ Q
Include

Driver/DrvI2 Q
Retu u Q

\ N\

Exam

* Enable Rx

DrvI2S_Enabl

S’ Dis

Prototype
void  DrvI2S_DisableRxDMA (void);

Description
To disable 12S Rx DMA function.

Parameter

None

Include
Driver/DrviI2S.h

Return Value

V1.05.001
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None

Example
/* Disable 12S Rx DMA function */
DrvI2S_DisableRXDMA ();

Drvi2S_EnableTx

) 2
Prototype
void  DrvI2S_EnableTx (void); \
Description
To enable 12S Tx function.
Parameter
None Q
Include Q
Driver/DrvI2S.h \ Q
Return Value
None %

%
void
Description

isableTx (void);

To disable 12S Tx function.

Parameter

None

Include
Driver/Drvi2S.h

Return Value

None

Example

V1.05.001
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/* Disable 12S Tx function */
DrvI2S_DisableTx ();

Drvi2S_EnableRx

Prototype
void  DrvI2S_EnableRx (void);

) 2
Description
To enable 12S Rx function. \
Parameter
None
Include
Driver/DrvI2S.h Q
Return Value Q

None

Example
/* Enable 12S

DrvI2S | le ;
Drvi2S RQisable
Prototy| Q
d

oi DrvI2S D Y&void);

scription

o Dis function.

Parameter

None

Include
Driver/Drvi2S.h

Return Value

None

Example
/* Disable 12S Rx function */
DrvI2S_DisableRx ();

V1.05.001
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Drvi2S_EnableTxMute

Prototype
void  DrvI2S_EnableTxMute (void);

Description
To enable 12S Tx Mute function.

Parameter L 2
None \

Include

Driver/Drvi2S.h

Return Value
None
Example
/* Enable 12S Tx Mute fi 0 ‘
DrvI2S_EnableTxM \
<
Drvi2S_DisableT Q)
Prot Q
id Drvl2 isableTxV%
Descri Q
fu@ n.

T o disable 12S Tx

arameter
one
Include
Driver/Drvi2S.h

Return Value

None

Example
/* Disable 12S Tx Mute function */
DrvI2S_DisableTxMute ();

Drvi2S_EnableMCLK

Prototype

V1.05.001
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void  DrvI2S_EnableMCLK (void);

Description
To enable 12S MCLK output from GPIOA Pin15.

Parameter

None

Include ¢
Driver/DrvI2S.h
Return Value
None
Example
/* Enable MCLK output */
DrvI2S_EnableMCLK ();
DrvI2S_DisableMCLK Q)b
Prototype % ) 2
void  DrvI2 e void), Q
Desc il Q
disable 12SQCLK outp% Pin15.

Para
N

one

nclude
river/D
Q Return

) ]

None

Example
/* Disable MCLK output */
DrvI2S_DisableMCLK ();

Drvi2S_ClearTxFIFO

Prototype
void  DrvI2S_ClearTxFIFO (void);

Description

V1.05.001
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To clear Tx FIFO. The internal pointer of Tx FIFO is reset to start point.

Parameter

None

Include
Driver/DrvI2S.h

Return Value L 2
None
Example
[* Clear Tx FIFO */

DrvI2S_ClearTxFIFO ();

DrvI2S_ClearRxFIFO

Prototype
void  DrvI2S_ClearR

Description
To clear RXFIFO. TRp i I p

Parameter
Drvi2 XFIFO ();  /* Clear Rx FIFO */
DrvI2S_SelectClockSource

Prototype
void  DrvI2S_SelectClockSource (uint8_t u8CIkSrcSel);

Description
To select 12S clock source, including external 12M, PLL clock, HCLK and internal 22M.

Parameter
u8ClkSrcSel [in]

To select 12S clock source. There are four sources for 12S:

V1.05.001
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DRVI2S_EXT_12M: external 12MHz crystal clock
DRVI2S_PLL: PLL clock

DRVI2S_HCLK: HCLK.

DRVI2S_INTERNAL_22M: internal 22MHz oscillator clock

Include
Driver/DrvI2S.h

) 2
Return Value
None
Example

DrvI2S_SelClockSource (DRVI2S |
DrvI2S_SelClockSource (DRVI2S_P

M); /* 12S k source from external 12M */

clock source from PLL clock */

DrvI2S_SelClockSource (DRVI2S_HCLK clock sg f HCLK */
Drvi2S_GetSourceCloc Q)Q
Prototype

uint32_t DrvI2S P A

Description

2S Qlrce equenc@

Par ter Q
Non Q
ude .
Q Driver/Drvl

e frequency. The unit is Hz.

Example

uint32_t u32clock;
u32clock = DrvI2S_GetSourceClock ();  /* Get 12S source clock frequency */

DrvI2S_GetVersion

Prototype
uint32_t DrvI2S_GetVersion (void);

Description

Get this module’s version.

V1.05.001
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Parameter

None

Include
Driver/DrvI2S.h

Return Value

Version number: S O
31:24 23:16 15:8 KO (0N
00000000 MAJOR_NUM | MINOR_NUM BUILDNUM_/

Se Q
@%@%@
&
D

<

&
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17. EBI Driver

17.1. EBI Introduction 4 Q

The NuMicro™ 100 series equips an external bus interface ( gvice used.

To save the connections between external device and this chip, EBI S ess bus and data bus
multiplex mode. And, address latch enable (ALE) signa tiate the address and data cycle.
Only NUC1x0xxxBx and NUC1x0xxxCx series sSuppott RD2BN and
NUC140VE3CN. Please refer to NuMicro™ NUC100 Sefi ide of Appendix in

details.

17.2. EBI Feature

0

S :
-‘ enable time (tALE) and address hold time (tAHD)

iple upported to save the address pins.
le supportedfordifferene access condition: Write command finish (W2X),
S

V1.05.001
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®  Relative timing control waveform shown as below,

tASU tALE tLHD tA2D tACC tAHD Idle cycle tASU tALE
< [ JUULUDULUUDUUUUL
nCS
ALE 6 \
T I 1 B AN | A S ——— .
nRD f E
ADI[15:0] Address output[15:0] %f Address output[15:0]
e sk AR S R i "
nWR (\ Q(\(\
/) <\Q
AD[15:0] —— Address output[15€ WnData output[( :0 XX Address output[15:0]
( ([~ @\) ]
M \2
17.3. Type Definitl% Q@
E_DRVEBI D A _WID %?
Enuygratlon\kigntlfler V. @a\\y Description
E_DRV{%(_ DA%_SB}\/ 0xO\\| EBI data bus width is 8 bit
E/ZBWRW@/AJGBIT 1 |EBI data bus width is 16 bit
%&ADDF&@
)) E ration Idermér Value Description
&\DRVEBI_ADDR_8BIT 0x0 | EBI address bus width is 8 bit
EBRVEBI_ADDR_lGBIT 0x1 |EBI address bus width is 16 bit
E_DRVEBI_MCLKDIV
Enumeration Identifier Value Description
E_DRVEBI_MCLKDIV_1 0x0 |EBI output clock is HCLK/1
E_DRVEBI_MCLKDIV_2 0x1 |EBI output clock is HCLK/2
E_DRVEBI_MCLKDIV_4 0x2 |EBI output clock is HCLK/4
V1.05.001
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E_DRVEBI_MCLKDIV_8 0x3 |EBI output clock is HCLK/8
E_DRVEBI_MCLKDIV_16 0x4 | EBI output clock is HCLK/16
E_DRVEBI_MCLKDIV_32 0x5 |EBI output clock is HCLK/32
E_DRVEBI_MCLKDIV_DEFAULT 0x6 |EBI output clock is HCLK/1
17.4. API Functions ‘\
DrvEBI_Open \
Prototype
int32_t DrvEBI_Open (DRVEBI_C BlConfig)
Description

Enable EBI function a

Parameter
SsEBIConfig [in]

u32Size:

G n%erelative EBe isters.
ol Regj

%%s

VEBI_ADDR_16BIT.

If eAddrWidth is 8 bits:  0x0 < u32Size <= 0x10000
If eAddrWidth is 16 bits: 0x0 < u32Size <= 0x20000

Include
Driver/DrvEBI.h

Return Value

E_SUCCESS: Operation successful
E _DRVEBI_ERR_ARGUMENT: Invalid argument

IDTH, it could be E_DRVEBI_DATA_8BIT or

BI_ADDR_WIDTH, it could be E_DRVEBI_ADDR_8BIT or

If eAddrWidth is 8 bits: 0x60000000 <= u32BaseAddress <0x60010000
If eAddrWidth is 16 bits: 0x60000000 <= u32BaseAddress <0x60020000

- 408 -
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Example

/* Open the EBI device with 16bit bus width. The start address of the device is at 0x60000000
and the storage size is 128KB */

DRVEBI_CONFIG_T sEBIConfig;

sEBIConfig.eDataWidth = eDRVEBI_DATA_16BIT;

sEBIConfig.eAddrwidth = eDRVEBI_ADDR_16BIT;

sEBIConfig.u32BaseAddress = 0x60000000;

SsEBIConfig.u32Size = 0x20000;

DrvEBI_Open (sEBIConfig);

DrvEBI_Close \
Prototype
void DrvEBI_Close (void)

Description

Disable EBI function and release the relati r GPI e
Parameter Q
None Q

Include % M
Driver/DrvEB Q
Ret ue %
: \ N\
Example: Q
/*

se the EBI devic .

Bl_Close ();
BY Set
Q Prototype

void DrvEBI_SetBusTiming (DRVEBI_TIMING_T sEBITiming)

Description

Configure the relative EBI bus timing.

Parameter
SEBITiming [in]
DRVEBI_TIMING_T
eMCLKDIV:

E_DRVEBI_MCLKDIV, it could be E_DRVEBI_MCLKDIV_1,
E_DRVEBI_MCLKDIV_2, E_DRVEBI_MCLKDIV_4,

V1.05.001
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E_DRVEBI_MCLKDIV_8, E_DRVEBI_MCLKDIV_16,
E_DRVEBI_MCLKDIV_32 or E_DRVEBI_MCLKDIV_DEFAULT.

UBEXttALE: Expand time of ALE 0~7, tALE = (USEXttALE+1)*MCLK.
UBExtIR2R: Idle cycle between Read-Read 0~15, idle cycle = uBExtIRZR*MCLK
UBExtIW2X: Idle cycle after Write 0~15, idle cycle = xtIW2X*MCLK
u8ExttAHD: EBI address hold time 0~7, tAHD = (u8Extt +1)*MCLK
UBEXttACC: EBI data access time 0~31, tAHI;: (u8 *MCLK

Include

Driver/DrvEBI.h &\\

Return Value

None

Example:
/* Set the relative EBI bus timi
DRVEBI_TIMING_T sERIT

SEBITiming.eMCLKDIV
SEBITiming.u8ExttA
SEBITiming.u8ExtIR
SEBITiming.u8
SEBITiming.u8
SEBITimin

Dr S ST

DrvEB| QetBus hmhg Q
Prototype
void DrvEBI_ inY (DRVEBI_TIMING_T *psEBITiming)
D

riptio
Q Get t bus timing of the EBI.

Parameter
psEBITiming [out]
DRVEBI_TIMING_T, refer to DrvEBI_SetBusTiming for detail information

Include
Driver/DrvEBI.h

Return Value

Data buffer pointer that stored the EBI bus timing settings

Example:

V1.05.001
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/* Get the current EBI bus timing */
DRVEBI_TIMING_T sEBITiming;
DrvEBI_GetBusTiming (&SEBITiming);

DrvEBI_GetVersion

Prototype

uint32_t DrvEBI_GetVersion (void)

Description

Get the version number of EBI driver.

Include

Driver/DrvEBI.h

Return Value

Version number:

Q&\%)

NP

31:24 2316 ) ) 8Aa 7:0
00000000~ \MAJOR-NYM | MINORSNUM | BUILD NUM
D % S
Example Q (§
/* Get the

<

| Dr%
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18. Appendix

&

18.1. NuMicro™ NUC100 Series P&Wuon Guide
NUC100 Advance Line Selection Guide (low dgrsit

Connectivity \)

Part number Flash | SRAM 12S [PWM | Comp. | A i r RTC E 7 PDMA 1/0 Package
UART | SPI | 12C (\

4 @\%12-% -bit
\@ \{ 8x1?\Bit 4x32-bit
NUC100LD2BN | 64 KB | 8 KB 2 1 2 1 /\4\ \ \Bxlz/-bit fe@{bit
AN oz pi oy
NUC100RD1BN | 64 KB | 4 KB 2 2 2{(\} M\\)Z SGQ\\W
NUC100RD2BN | 64 KB | 8 KB ~2 1 ﬂ szzﬁ@\ﬁn\ 4x32-bit
nG
P ;
6

NUC100LC1BN | 32KB | 4 KB 2 1 2 1

\ N 1 upto35 | LQFP48
Q:) v 1 up to 35 LQFP48

up to 35 LQFP48

NUC100LD1BN | 64 KB | 4 KB 2 1 2 1

NUC100RC1BN | 32KB | 4 KB 2 2 1 v v 1 up to 49 LQFP64

v v 1 upto49 | LQFP64

o - <{{<U%\

\Y \Y 1 up to 49 LQFP64

%
NUClOO%vance L\\S\el@ctlo lﬁ@@%& density)
\

Part number F:éi;h M \x&ctmt;& 12 %p. ADC Timer [RTC|EBI :glpj PDMA 1/0 Package
(&) UART | SPI[15C
[ON
NUC100LD3AN W 2 1 2 \}\ 1 8x12-bit | 4x32-bit | v - v 9 up to 35 LQFP48
N
NUC100LE3A /.@ KB WE\@B\ 2 1 \N\l 1 8x12-bit | 4x32-bit | v - \% 9 up to 35 LQFP48
NUClOOﬁ(DSWN\\ﬁzKB lﬁ\f\ﬁ 3 % \Z\\ 1 6 2 8x12-bit | 4x32-hit | v - \ 9 up to 49 LQFP64
NUCl@ESAN} \528\K*§\1/6/5é 3 %& 1 6 2 8x12-bit | 4x32-bit | v - \% 9 up to 49 LQFP64
NUClOO\w 64 KB \{KB 3 4 2 1 8 2 8x12-bit | 4x32-bit | v - \Y 9 upto80 | LQFP100
NUClOOVD3A\N\\6<1 KB | 16 KB 3 4 2 1 8 2 8x12-bit | 4x32-bit | v - \% 9 upto 80 | LQFP100
NUC100VE3AN |128 KB| 16 KB 3 4 2 1 8 2 8x12-bit | 4x32-bit | v - v 9 upto 80 | LQFP100

NUC120 USB Line Selection Guide (low density)

Connectivity ISP
Part number | Flash | SRAM 12S|PWM |Comp.| ADC | Timer [RTC|EBI ICP PDMA 1/0 Package
UART | SPI | 12C | USB
NUC120LC1BN | 32 KB | 4 KB 2 1 2 1 1 4 1 |8x12-Bit| 4x32-bit | v - \ 1 up to 31 LQFP48
NUC120LD1BN | 64 KB | 4 KB 2 1 2 1 1 4 1 |8x12-Bit| 4x32-bit | v - \Y 1 up to 31 LQFP48
NUC120LD2BN | 64 KB | 8 KB 2 1 2 1 1 4 1 |8x12-hit| 4x32-bit | v - v 1 upto3l | LQFP48
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NUC120RC1BN | 32 KB | 4 KB 2 2 | 2 1 | 1| 4 2 [8x12-Bit| 4x32-bit | v | v v 1 upto45 | LQFP64
NUC120RD1BN | 64 KB | 4 KB 2 2 | 2 1 |1 4 2 |8x12-Bit| 4x32-bit| v | v v 1 upto45 | LQFP64
NUC120RD2BN | 64 KB | 8 KB 2 2 | 2 1 | 1| 4 2 |8x12-bit| 4x32-bit | v | v v 1 upto45 | LQFP64
NUC120 USB Line Selection Guide (medium density)
Connectivity 1S
Part number | Flash | SRAM 12S|PWM |Comp.| ADC | Timer |[RTC|EBI PDMA 1/10 Package
UART | SPI | 12C | USB /'QR
/RN
NUC120LD3AN | 64 KB | 16 KB 2 1] 2 1 |1 4 1 |8x12-bit| 4x32-bit | v | /( \>g> upto3l | LQFP48

NUC120LE3AN |128 KB | 16 KB 2 1 2 1 1 4 1 |8x12-bit 4X}2@ Q& - 9 upto31 | LQFP48

NUC120RD3AN | 64 KB | 16 KB 2 2 2 1 1 6 2 |8x12-bit w \Y upto45 | LQFP64

NUC120RE3AN | 128 KB | 16 KB 2 2 2 1 1 6 2 |8x12-bit | 4x32-bit \v\ = g upto45 | LQFP64

NUC120VD2AN | 64 KB | 8 KB 4 2 1 1 8 2 [8x1 -\II\ 4x32-bit | v -

421182wy%bitv-

NUC120VE3AN | 128 KB | 16 KB 3 4 2 @-ﬁit

v [
NUC130 Automotive Line Selec&ui ﬂ @ A
I~/

Connectivity ( N ISP
Part number Flash | SRAM 12 1 RTC | EBI PDMA 1/0 Package
UART [ SPI | 12C LI)N'tAQ N
4
4

9 upto76 | LQFP100

w | w

NUC120VD3AN | 64 KB | 16 KB g upto76 | LQFP100

9 upto76 | LQFP100

ZARNE

-
-
@
N
<)
X
oy
N

)

/2’./

ICP
NUC130LCICN | 32KB | 4 KB 3 1] 2 i\vl) 1

o
(] \\-b&il:)XSZ-bit v -] v 9 upto35 | LQFP48
NUC130LD2CN | 64KB | 8KB | 3 /[ 1] 5\% 3\/1) (g}\%ﬁ)it 4x32-bit| v | - | v 9 upto35 | LQFP48
NUC130LE3CN | 128KB | 16KB 3& 1|2 \2\ 1|1 @
P
2
2
2

g(lz-bit 4x32-bit| v - \Y 9 upto35 | LQFP48

NUC130RCI1CN | 32 KB 4513> & 2 >2\ 1 8x12-bit [4x32-bit| v \Y \Y 9 upto49 | LQFP64

NUC130RD2CN | 64 KB SXKB 3 232 | 1 1 6 8x12-bit |4x32-bit| v Vv Vv 9 up to 49 LQFP64

NUC130RE3CN | 128KB \I‘G\\K% / 2 2 2& \x&\ 6

8x12-bit |4x32-bit| v Y Y 9 upto49 | LQFP64

NUCI30VE3CN/ gﬁ(ﬁ \\KeigB 3 4 | 2 %¥ 1 8 8x12-bit |4x32-bit| v | v v 9 upto 80 | LQFP100
Nhémo Con@e\me Selection Guide
\K/ V Conmwty ISP
Part nu lash |SRAM 12S [PWM [Comp.| ADC | Timer |RTC|EBI IcP PDMA 1/0 Package
UART| SPI | 12C [USB|LIN |CAN
NUC140LC1CN \3?)(8 4 KB 2 1 2 1 2 1 1 4 1 |8x12-bit|4x32-bit| v - v 9 up to 31 LQFP48
NUC140LD2CN | 64 KB | 8 KB 2 1 2 1 2 1 1 4 1 |8x12-bit|4x32-bit| v - \ 9 up to 31 LQFP48
NUC140LE3CN | 128KB | 16KB 2 1 2 1 2 1 1 4 1 |8x12-bit|4x32-bit| v - \ 9 up to 31 LQFP48

NUC140RCICN | 32 KB | 4 KB 2 | 2 1 2 1 1 4 2 |8x12-hit|4x32-bit| v v v 9 up to 45 LQFP64

NUC140RD2CN | 64 KB | 8 KB 2| 2 1 2 1 1 4 2 |8x12-bit|4x32-bit| v v v 9 up to 45 LQFP64

NUC140RE3CN | 128KB | 16KB 2| 2 1 2 1 1 4 2 [8x12-bit|4x32-bit| v v \ 9 upto45 | LQFP64

w | W | W w

NUC140VE3CN | 128KB | 16KB

4 | 2 1 2 1 1 8 2 |8x12-bit|4x32-bit| v v v 9 upto76 | LQFP100

V1.05.001
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Connectivity ) ISP
Part number Flash |SRAM 12S |PWM | Comp. | ADC Timer [RTC ICP 1/0 Package
UART | SPI | 12C |USB|LIN|CAN
NUC101LC1BN | 32KB | 4KB | 1 2 11| - -1]1] 4 1 - |432bit| - | v |upto31 | LQFP48
NUC101LD2BN | 64KB | 8KB | 1 2 12| - -] 1] 4 1 - 4?2%{ - | v |upto3l| LQFP48
NUC101YC1BN | 32KB | 4KB | 1 2 11| - -]1]1 1 - /4/§2>b\\\ v |upto3l| QFP36
NUC101YD2BN | 64KB | 8KB | 1 2 1] 1 1| 1 1 \4&3 - N>V |upto3l| QFP36
18.2. PDID Table
NUC100 Advance Line PDID List (low density’
Part number PDID L
NUC100LC1BN OxlOOlQO/QS\
NUC100LD1BN 0X106.10005” @
NUC100LD2BN 0x$001000K ) ) %
NUC100RC1BN OXT001Q0L 7 ~—
NUC100RD1BN 0x10Q10014 \ S
NUC100RD2BN 0£10019013 (o Q
oSO L i)
NUC100 Advance(@ List (mediu
Part number—/ -PDID (¢
NUC100LD3AN 0x00010003\\ )}~
NUGI00LE3ANT \ 0xPASTRA00N
NUC108RD3AN/ | 0%0Q010Q 2’
NUC10 0x00010009
'NUC100VD2AN Nh0x08910022
NUC100VD3AN \ \0X00010021
NUC100VE3ANNYX\\ [Y9x00010018
B/Elzo US&%LM (low density)
L Baft number "\ "~ PDID
NUC120LC1BK 0x10012008
NUC120LD1BN 0x10012005
NUC120LD2BN 0x10012004
NUC120RC1BN 0x10012017
NUC120RD1BN 0x10012014
NUC120RD2BN 0x10012013
NUC120 USB Line PDID List (medium density)
Part number PDID
NUC120LD3AN 0x00012003
NUC120LE3AN 0x00012000
NUC120RD3AN 0x00012012
NUC120RE3AN 0x00012009
NUC120VD2AN 0x00012022
V1.05.001
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NUC120VD3AN

0x00012021

NUC120VE3AN

0x00012018

NUC130 Automotive Line PDID List

Part number PDID
NUC130LC1CN 0x20013008
NUC130LD2CN 0x20013004
NUC130LE3CN 0x20013000
NUC130RC1CN 0x20013017
NUC130RD2CN 0x20013013
NUC130RE3CN 0x20013009
NUC130VE3CN 0x20013018

NUC140 Connectivity Line PDID List

Part number PDID
NUC140LCICN 0x20014008 /-
NUC140LD2CN 0x20014004 \\ )
NUC140LE3CN 0x20014000
NUC140RC1CN 0x20014017
NUC140RD2CN
NUC140RE3CN
NUC140VESCN 0x200140480 7))

NUC101 PDID List (> O
Part number PDID\ (@(Zj

NUC101LC1BN ( ( D[DOXIB00108 A
NUC101LD26N 0x10070104_\\_
NJG104YCIBNN -0%10010147 >
NUC101YD2BN 0x10010843(( )

@

<

NI
&

<&

<

&

=
=P
0x20014023
0420014009 @
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19. Revision History

Version Date Description 6 /§\/\

V1.00.001 Jan. 8, 2009 e Created & \\))
Fix errors

V1.00.002 July. 30, 2010 Add example of API

Fix errors
Fix clock dlagram

v1.03.001 Jan. 5, 2011 e Update API descripti mg to N Series BSP
v.1.003. 001

e Update CA
V1.04.001 Mar. 19, 2011 e SUppat [I

XXCN and ,J;ﬂ,g X

V1.04.002 | Apr.27,2011 | e Upgw to z}dd\lzé@ tree

V104003 | Apr. 30,2011 %J@f? Walu ahd 22.1184MH?z oscillator
egi na iver

V1.05.001 | June. 2/7%1§ \& e naaner
b ene

N\
e

<

V1.05.001
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Important Notice

equipment or systems intended for surgical implantation, atomic enn{gy coy
aircraft or spacecraft instruments, transportation instruments, traffi

sales.
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