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Introduction

* N9H20 expand two group of UART via Mini58 built-in UART

* UART can be configured and controlled via SPI
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Feature List

* SPIx1

- Default clock rate set by firmware

* UART x 2
- Default 115200 bps, 8-bit, non-parity, 1-stop

* Performance

- UARTO baud rate can be up to 115200 bps
- UART1 baud rate can be up to 57600 bps
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Multi Function Pin Setting

N9H20

MF_GPD15 SPIO_DO MF_GPD14 SPIO_DiI

MF_GPD12 SPIO_CLK MF_GPA5 SPIO_CS1

MF_GPA4 GPIOA[4]

¢ Interrupt

Mini58

SYS MFP_P12 UARTO_RXD SYS MFP_P13 UARTO_TXD

SYS MFP_P24 UART1 RXD SYS MFP_P25 UART1 _TXD

SYS MFP_P0O4 SPIO_SS SYS MFP_PO5 SPIO_MOSI

SYS MFP_PO6 SPIO_MISO SYS MFP_PO7 SPIO_CLK

SYS MFP P14 GPIO ¢
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SW Protocol Layer nuvetoen
UART 5
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APl Flow Chart nuvoTon

[Start]
l

vu OpenUART

vu ResetUART
1

vu SetBaudRate

vu_GetSizeOfRxData vu_UARTWrite |-/ vu_ResetUART

/ l / vu_SetB;aud Rate

vu_UAR%Read( )
|

schematic diagram @vu: virtual UART
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APl Command List AGvoTon

* vu_OpenUART * vu_GetTXFreelen
°* vu_ResetUART °* vu_GetNotification
°* vu_SetBaudRate * vu_ClearBuf

°* vu_UARTWrite °* vu_CloseUART

°* vu UARTRead °* vu GetStatus

°* vu GetRXAvaillLen
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vu_OpenUART AGVSTon

°* vu OpenUART(UINTS8 UART port)

- UART port
=« UART PORTO  OxO
=« UART PORT1 0x1

= UART_ALL OXff
* Example : vu OpenUART(UART PORTO)
°* Include:

- Enable GPIO_INT, SPI, UART
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vU_ ResetUART ALVOTON

°* void vu ResetUART(UINTS8 UART port)

- Parameter (UART port)
= UART PORTO  OxO
= UART PORT1 Oxl

« UART_ALL Oxff
=« RST_SPI Oxfe //for N9H20 SPI RST
°* Example ° Include
- vu_ResetUART(UART_PORTO) - Clear RXTXBuf, RXTXFIFO

- Reset UART IP
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vu SetBaudRate ALVoToN

* void vu SetBaudRate(UINT8 UART port, UINT32 baudrate)

- Parameter (UART port)
= UART PORTO  OxO
= UART PORT1 Oxl

- Example
= vu ResetUART(UART PORTO0,115200)
- Set two group of UART:

= Baud rate need to be separated to set

= UART1 baud rate can be up to 57600 bps when UARTO 115200 bps
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VU_UARTWFite AuvoTon

* void vu UARTWrite(UINT8 UART port, unsigned char *pSrc,
INT32 len)
- Parameter (UART port)

= UART PORTO  OxO
= UART PORT1  Ox1

°* Example
- vu UARTWrite(UART PORTO, pSrc,1)
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vu UARTRead AuvoTon

°* intvu UARTRead
(UINT8 UART port,INT32 Max,UINT8 *pDst)
- Parameter (UART port)

= UART PORTO  OxO
= UART PORT1  Ox1

- Example

= #=vu UARTRead (UART PORTO,1, pDst) // return amount of data user
read
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VU_G etRXAvalilLen nUVOTon

* int vu GetRXAvailLen (UINT8 UART port)

- Parameter (UART port)
= UART PORTO  OxO0
= UART PORTI1 Ox1

= UART ALL Oxff
- Example

= #=vu GetRXAvailLen(UART PORTO)//return amount of data in RX buffer
- UART ALL

s #=vu GetRXAvailLen(UART ALL)
= [0:3]# : UARTO
s [4:7]#: UART1
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VU_G et XFreelLen AuvoTon

°* intvu GetTXFreeLen(UINT8 UART port)

- Parameter (UART port)
= UART PORTO  OxO0
= UART PORTI1 Ox1

= UART ALL Oxff
- Example

s #= vu GetTXFreeLen (UART PORTO)//return length of TX buffer could be put
- UART ALL

s #=vu GetTXFreeLen(UART ALL)
= [0:3]# : UARTO
= [4:7]#: UART1
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vu GetNotification

* char vu GetNotification(void)

- Example - be defined
s Status = vu GetNotification() » #idefine VUART TX EMPTY(port)
- status » H#define VUART _RX_INT(port)

= Ox1 = has data in UARTO RX buf //rx interrupt

= Ox2 = UARTO TX buf is empty
= O0x4 = has data in UART1 RX buf
= Ox8 = UART1 TX buf is empty
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vu ClearBuf

* void vu ClearBuf(UINT8 UART port)

- Parameter (UART port)
= UART PORTO  OxO0
= UART PORT1  Ox1
= UART ALL Oxff

- Example

= vu ClearBuf(UART PORTO)

- Include

» Clear RXTXBuf, RXTXFIFO




J'_yf

vU CloseUART AUvoTon

* void vu CloseUART(UINTS8 UART port)

- Parameter (UART port)
= UART PORTO  OxO
= UART PORT1  Ox1
= UART ALL Oxff
= CLOSE SPI  Oxfe

- Example

= vu_CloseUARTPort(UART_PORTO)
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vu GetStatus nuvoTon

°* int vu GetStatus(void)

- Example

s Status = vu GetStatus()

= status

= 1=UART s busy to do last CMD

= 0 =UART s free and can execute new CMD
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Sample Code

//wait mini58 response package
while(vu_GetStatus()==1);
//wait rx interrupt //SPI_UART=UART PORTO
while(VUART RX INT(SPI UART))
{
//ask how much data is in rx buffer
tmp4=vu_ GetRXAvailLen(SPlI _UART);
//read data and return practical amount of data user read
tmp2=vu UARTRead(SPI UART, tmp4,pDst)
//write # bytes data to TX buffer // pDst: source address
vu UARTWrite(SPI UART,pDst,tmp2);
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SPI-to-UART Protocol nuvoTon

@ Mini58 will generate GPIO Interrupt to N9H20 after Mini58 receives data from UART RX

» (@ If N9H20 UART buffer (maximum size : 10) is not full, N9H20 will do ‘Receive’ command through
SPI SO O

» (3 When Mini58 has finished task, it will generate GPIO Interrupt to informs N9H20 that it has
finished command and asks N9H20 to receive response package from SPI S| |

» (@) NIH20 receives response package from SPI_SI |
> 2> B > @ for other commands

@ SPI_SO_0 > - 15t UART
NOH20 MeREEN Mini58
Master Slave

® € GPIO_INT(RX) 5nd UART

® < GPIO_INT(Response)
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Packet Format

Command packet

n—n—“

Checksum Length Command Parameters (or Data)

* Status packet

Content Checksum Length Command Status(or Data)

* Checksum : Checksum of length, status, and data.
(Unsigned 8-bit calculation)

* Length : Length of status and data.

* Status : Status depend on previous command.(0:0k)




J’yf

SPlI Command List AuVGTon

°* OpenUARTPort °* QueryUARTRXBuffer

* ResetUARTPort * ReceiveDatafromUARTRXB
* ConfigureUARTPort uffer_Max

* UARTNOotification * CloseUARTPort

* QueryUARTTXBuffer * ClearBuf

* SendDatatoUARTTXBuffer
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Instruction Set Table

Byte
CMD Package 0 1 5 3 4 c 5 y
CMD Ox43 | CKSM | 0OxZ2 OxA Port N/A
OpenUARTPOrt g s | 0x52 | CKSM | 0x2 | OxA 0 N/A
CMD Ox43 | CKSM Ox?2 Ox0 Port/ A N/A
ResetUARTPOrt 1 cotus | 0x52 | CKSM | 0x2 | 0x0 0 N/A
0 1 2 3 4 5 6 /
Ox43 | CKSM | 0x9 Ox1 | PortO/1 | baud | baud | baud
ConfigureUARTPort | CMD 8 9 10 11 12 13 14 15
X Data .
baud Width Parity | Stop N/A
Status Ox52 | CKSM Ox?2 Ox1 0 N/A
. CMD Ox43 | CKSM | 0Ox2 0x3 Port N/A
UARTNotification o T 0x52 | CKSM | 0x2 | 0x3 0 N/A

Port: UART PORTO/UART PORT1/UART ALL
A : RST SPI
X: Data width, parity, stop haven’t be implemented
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Instruction Set Table
Byte
CMD Package
0 1 2 3 4 5 6 7
CMD 0x43 CKSM Ox2 Ox4 Port N/A
QueryUARTTXBuffer
Status 0x52 CKSM 0x3 Ox4 PortO Portl N/A
0 1 2 3 4 5...
0x43 CKSM n-2 0x5 Port0/1 Data
CMD
..Nn 15
Data N/A
Status 0Ox52 CKSM Ox2 Ox5 0 N/A
SendDatatoUARTTXBuffer
0 1 2 3 4 5...
0Ox43 CKSM © Ox5 ALL PORTO Data
CMD
..Nn 10...m 15
PORTO Data PORT1 Data N/A
Status 0x52 CKSM 0x2 0x5 0 N/A

n : transmit n bytes data to UART PORTO
m: transmit m bytes data to UART PORT1
®: ((m<<4)|n)
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Instruction Set Table
Byte
CMD Package y
0 1 2 3 4 5 6 7
QueryUARTRX CMD Ox43 CKSM Ox2 Ox6 Port N/A
Buffer Status 0x52 CKSM 0x3 Ox6 PortO Portl N/A
CMD 0x43 CKSM 0x3 Ox7 Port0/1 N N/A
0 1 2 3 4...
Ox43 CKSM n-1 Ox/ Data
Status
..N 14 15
ReceiveDatafromUARTRX Data N/A
Buffer Max CMD Ox52 CKSM 0x3 Ox7 ALL n m N/A
0 1 2 3 4...
Ox43 CKSM © Ox/ PortO Data
Status ..N 9..m 14 15
Port0 Portl Data N/A
Data

n: receive n bytes data from UART PortO
m: receive m bytes data from UART Portl
® : ((m<<4)|n)
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Instruction Set Table
Byte
CMD Package
0 1 2 3 4 6 7
CMD 0x43 CKSM 0x2 0x9 Port/ A N/A
CloseUARTPort
Status 0x52 CKSM 0x3 0x9 0 N/A
CMD 0x43 CKSM Ox2 OxA Port N/A
ClearBuf
Status Ox52 CKSM Ox2 OxA 0 N/A

A: CLOSE SPI



