Titania (AMB3626)

teddddddddd

a4 (1110 Wirth Titania 2607011111100x (AMB3626)
TIITIIT Manual-um-titania-260701111100x (rev4.5) - [ 2 [11]
oo 700
(L1111 EN 300 220[T1IIITIT]

P P00000707070707

P P000700707?7

1. VCC ? /IRESET ?

(11T
I I
vce 1 o
GND 2[00 0

0 vCC I 2.0-3.6 VI 3.3V
[0 /RESET [IIT1111 RC [TIII111

[0 TRX_DISABLE [ GND[III]

[0 UART TX/RX[II] STM32

[0 /CONFIG 11T STM32 GPIO[IIIIIIIT
] /RTS [T STM32GPIO [ITIIIII1]

[ 0mm UART [TITITITT]

O I CMD_RESET_REQ

il
+3.3 VIIJ
V[
oV

2.0-3.6

(T

am

3

MCU 1]



m o o m

/RESET M 11 (1111 RC M

[LITITTITIT]

oo
T=0 msQVCC Q00O

T=0~2 ms[OVCC O0000/RESET 0000 LowOOOOOO
T=2 ms[VCC OOQd 3.3 V

T=2~10 ms[/RESET 00 RC 0000000
T=10~50 ms[Titania O0000000

T=50 ms+[0000000VART + /CONFIG Q00

A0 00 /RESET [J VCC OO0000ODO0COO0OO0COO

[LI1T]

e (I RC I

VCC —[10kQ]——/RESET
F—[100nF]—L—GND

—00000 GNbOoOo

0000000/RESET [0 166enF (000 ~16~560 ms (000000
0000 veC 000000 /RESETO

o [IIIT] MCU 111

void Titania PowerUp(void)

{
// 0000 /RESET [O0000000CO000CO0000O
HAL GPIO WritePin(RESET PORT, RESET PIN, GPIO PIN RESET); // 00O
HAL_Delay(10); // [0 VCC (IO
HAL GPIO WritePin(RESET PORT, RESET PIN, GPIO PIN SET); // 00
HAL_Delay(100); // 0000000

}
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HAL _GPIO WritePin(TRX DIS PORT, TRX DIS PIN, GPIO PIN RESET); // [0 TX
HAL _GPIO WritePin(TRX DIS PORT, TRX DIS PIN, GPIO PIN SET);  // [0 TX
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void Titania EnterCommandMode (GPIO TypeDef *cfg port, uintlée t cfg pin,
GPIO TypeDef *rts port, uintl6 t rts pin)

// 1. [0 /RTS = LowJOOOOOOtimeout 100 ms
uint32 t timeout = 100;
while (HAL GPIO ReadPin(rts port, rts pin) == GPIO PIN SET && timeout--)

{
HAL Delay(1);

// 2. 00 /CONFIG OO0 HIGHOOO Transparent Mode[]
HAL GPIO WritePin(cfg port, cfg pin, GPIO PIN SET);
HAL Delay(10);

// 3. 0000
HAL GPIO WritePin(cfg _port, cfg pin, GPIO PIN RESET);

HAL Delay(5);

// 4. 00 LOW 0000000000 Command Mode][
// 00000000 HIGHO

HAL_Delay(50); // 00000000COO

void Titania ExitCommandMode(GPIO TypeDef *cfg port, uintl6 t cfg pin)
{

// 1. /CONFIG [JJ LOW Q000000 Command Mode [0

// 2. 0000000000 Command Mode

HAL GPIO WritePin(cfg port, cfg pin, GPIO PIN SET); // [J HIGH

HAL Delay(10);

HAL GPIO WritePin(cfg port, cfg pin, GPIO PIN RESET); // O LOWOOOOO
HAL Delay(5);

// 3. [0 HIGH J Transparent Mode
HAL GPIO WritePin(cfg port, cfg pin, GPIO PIN SET);
HAL Delay(50);
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#define UART_RX PIN GPIO PIN 10 // STM32 PA1OQUSART1 RX[]
#define UART_TX PIN GPIO PIN 9 // STM32 PA9[JUSART1 TX[]
#define RTS_PIN GPIO PIN 11 // STM32 PALL00000 Titania /RTS[H
#define CTS_ PIN GPIO PIN 12 // STM32 PAl2[000000000 GND{

void Titania UART Init(void)

{
// UART1 [OO00 9600 8N1
huartl.Instance = USARTI1;
huartl.Init.BaudRate = 9600;
huartl.Init.WordLength = UART WORDLENGTH 8B;
huartl.Init.StopBits = UART STOPBITS 1;
huartl.Init.Parity = UART PARITY NONE;
huartl.Init.Mode = UART MODE_ TX RX;
HAL UART Init(&huartl);

// GPIO JOO/RTS [O00000COCO



GPIO InitTypeDef GPIO InitStruct = {0};
GPIO InitStruct.Pin = RTS_PIN;

GPIO InitStruct.Mode = GPIO MODE INPUT;
GPIO InitStruct.Pull = GPIO NOPULL;

HAL GPIO Init(GPIOA, &GPIO InitStruct);

// /CTS 0000000000 €Ts flowdOO LOWQ

GPIO InitStruct.Pin = CTS_PIN;

GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;

GPIO InitStruct.Speed = GPIO SPEED FREQ LOW;

HAL GPIO Init(GPIOA, &GPIO InitStruct);

HAL GPIO WritePin(GPIOA, CTS_PIN, GPIO PIN RESET);

HAL StatusTypeDef Titania SendUARTSafe(const uint8 t *data, uintl6_t len)

// 00 /RTS = LOWOOOOOOOtimeout 100 ms
uint32 t timeout = 100;
while (HAL GPIO ReadPin(GPIOA, RTS PIN) == GPIO PIN SET && timeout--)
{
HAL Delay(1);

}
if (timeout == 0) return HAL TIMEOUT;

// 0
return HAL UART Transmit(&huartl, (uint8 t *)data, len, 100);
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#include "stm32flxx hal.h"

// 0000

#define RESET PORT GPIOA
#define RESET PIN GPIO PIN 0
#define TRX_DIS PORT  GPIOA
#define TRX_DIS PIN GPIO PIN 1
#define CONFIG_PORT GPIOA
#define CONFIG_PIN GPIO PIN 2
#define RTS_PORT GPIOA
#define RTS PIN GPIO PIN 3

extern UART HandleTypeDef huartl;

// 00 Checksum
static uint8 t CalcChecksum(uint8 t *buf, uint8 t len)
{
uint8 t cs = 0;
for (uint8 t 1 = 0; i < len; i++)
cs "= buf[i];

return cs;

// [0 UART 0000 Checksum[]
static HAL StatusTypeDef Titania SendCommand(uint8 t cmd,
const uint8 t *data,

uint8 t data len)

uint8 t frame[64];
uint8 t idx = 0;

frame[idx++] = 0x02; // Start
frame[idx++] = cmd;
frame[idx++] = data len;

for (uint8 t 1 = 0; i < data_len; i++)

frame[idx++] = datal[i];

uint8 t cs = CalcChecksum(frame, idx);

frame[idx++] = cs;



return HAL UART Transmit(&huartl, frame, idx, 100);

// 00 /RTS = LowOOoooo
static HAL StatusTypeDef Titania WaitReady(uint32 t timeout ms)
{
while (HAL _GPIO ReadPin(RTS PORT, RTS PIN) == GPIO PIN SET && timeout ms--)
{
HAL Delay(1);
}
return (timeout ms == 0) ? HAL TIMEOUT : HAL OK;

// 0 Command Mode

static void Titania EnterCmdMode(void)

{
Titania WaitReady(100);
HAL GPIO WritePin(CONFIG_PORT, CONFIG PIN, GPIO PIN SET); // HIGH
HAL Delay(10);
HAL GPIO WritePin(CONFIG PORT, CONFIG PIN, GPIO PIN RESET); // (00O
HAL Delay(50);

}

// 00 Command Mode

static void Titania ExitCmdMode(void)

{
Titania WaitReady(100);
HAL GPIO WritePin(CONFIG PORT, CONFIG PIN, GPIO PIN SET); // HIGH
HAL Delay(10);
HAL GPIO WritePin(CONFIG PORT, CONFIG PIN, GPIO PIN RESET); // 000
HAL Delay(5);
HAL GPIO WritePin(CONFIG PORT, CONFIG PIN, GPIO PIN SET); // [J HIGH
HAL Delay(50);

}

// 000000

void Titania PowerUp(void)

{

// 1. GPIO OO0
GPIO InitTypeDef GPIO InitStruct = {0};



GPIO InitStruct.Pin = RESET PIN | TRX DIS PIN | CONFIG_ PIN;
GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;

GPIO InitStruct.Speed = GPIO SPEED FREQ LOW;

HAL_GPIO Init(GPIOA, &GPIO InitStruct);

GPIO InitStruct.Pin = RTS_PIN;

GPIO InitStruct.Mode
GPIO InitStruct.Pull
HAL GPIO Init(GPIOA, &GPIO InitStruct);

GPIO MODE_INPUT;
GPIO NOPULL;

// 2. [0 /RESET [JJTRX DISABLE [J[J/CONFIG []

HAL GPIO WritePin(RESET PORT, RESET PIN, GPIO PIN RESET);

HAL GPIO WritePin(TRX DIS PORT, TRX DIS PIN, GPIO PIN RESET);
HAL GPIO WritePin(CONFIG PORT, CONFIG PIN, GPIO PIN SET);

HAL Delay(10);

// 3. 00 /RESET
HAL GPIO WritePin(RESET PORT, RESET PIN, GPIO PIN SET);
HAL Delay(100); // 00000

// 000000
typedef struct

{
uint32 t baudrate; // 1200~115200
uint8 t channel; // 0~4
uintlé t netid; // NetID
uintlé t addr; // Addr LSB

} TitaniaSettings;

HAL StatusTypeDef Titania Configure(const TitaniaSettings *settings)
{

uint8 t payload[10];

uint8 t resp[10];

HAL StatusTypeDef st;

// 1. [J Command Mode
Titania EnterCmdMode();
HAL Delay(100);



//

2. [0 UART Baudrate[Oooo

payload[0] = 0x50; // UART Baudrate mem pos
payload[1l] = 0x04; // 4 bytes

payload[2] = (uint8 t)(settings->baudrate & OXFF);

payload[3] = (uint8 t)((settings->baudrate >> 8) & OxFF);

payload[4] = (uint8 t)((settings->baudrate >> 16) & OxFF);

payload[5] = (uint8 t)((settings->baudrate >> 24) & OxFF);

Titania SendCommand(0x09, payload, 6);

HAL Delay(100);

HAL UART Receive(&huartl, resp, 5, 200);

if

(resp[3] !'= 0x00) return HAL ERROR; // Status check

// 3. 00000000

payload[0] = Ox2A; // PHY DefaultChannel mem pos
payload[1l] = 0x01; // 1 byte

payload[2] = settings->channel;

Titania SendCommand(0x09, payload, 3);
HAL Delay(100);
HAL UART Receive(&huartl, resp, 5, 200);

if

//
//
//
//
//
//
//

//

(resp[3] !'= 0x00) return HAL ERROR;

4. [0 NetIDOOOOOOOO mem pos[]
OxXX; // MAC DefaultDestNetID mem pos (TODO)
0x02; // 2 bytes

payload[0]

payload[1]

payload[2] (uint8 t) (settings->netid & OxFF);

payload[3] (uint8 t) (settings->netid >> 8);

Titania SendCommand(0x09, payload, 4);
HAL UART Receive(&huartl, resp, 5, 200);

5. (0000000

Titania SendCommand(0x05, NULL, 0);
HAL Delay(100);
HAL UART Receive(&huartl, resp, 5, 500);

//

6. [0 STM32 UART (000



huartl.Init.BaudRate = settings->baudrate;
HAL UART Init(&huartl);
HAL Delay(100);

// 7. 00 Command Mode
Titania ExitCmdMode();

return HAL OK;

}
// 0000
int main(void)
{
HAL Init();
SystemClock Config();
MX GPIO Init();
MX_USART1 UART Init(); // [ 9600
// 00
Titania PowerUp();
HAL Delay(200);
// 0000
TitaniaSettings cfg = {
.baudrate = 57600,
.channel = 2,
.netid = 0x0001,
.addr = 0x0005
b
Titania Configure(&cfg);
while (1)
{
// 00000 -
}
}
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