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 TLSR8

8258 - Multimode ULP: Zigbee 3.0 + Bluetooth 5.0

64K SRAM(32K with retention); 512K/1M FLASH

TX: up to 10dBm; RX: -99.5dBm@802.15.4 250kbps

RX: 5.3mA; TX: 4.8mA@0dBm

8278 - Multimode ULP: Zigbee 3.0 + Bluetooth 5.1

64K SRAM(32K with retention); 1M FLASH

TX: up to 10dBm; RX: -99.5dBm@802.15.4 250kbps

HW accelerator for ECC

RX: 4.6mA(DCDC), 9.1mA(LDO)

TX: 4.9mA(DCDC), 9.5mA(LDO) @0dBm

 TLSR9

9518 – Multimode ULP, RISC-V IoT: Zigbee 3.0 + Bluetooth 5.2

32-bit RISC-V MCU

256K SRAM(64K with retention)

1M/2M Flash

TX: up to 10dBm; RX: -99.5dBm@802.15.4 250kbps

Max. 96M operating frequency

DSP instruction set, floating-point unit

1.8 - 5.5v

RX: 5.2mA(DCDC); TX: 5.3mA(DCDC)@0dBm
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

11 channel

dBm

m
B91 dongle(10 dBm TX power)
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

EVK Board USB Dongle

8258 Development Board B91 Development Board 8258 Dongle B91 Dongle
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 Burning EVK

USB PC LED

DUT

3V3    -> 3V3(DUT)

SWM -> SWS(DUT)

GND  -> GND(DUT)
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 wiki.telink-semi.cn

IDE

IDE for TLSR8 Chips

IDE  for TLSR9 Chips

SDK

V3.6.x

BDT

Burning and Debugging Tool

http://wiki.telink-semi.cn/
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

IDE

File->Import->Existing Projects into Workspace

tl_zigbee_sdk/build

TLSR8 tlsr_tc32

TLSR9 tlsr_riscv



/apps

/platform

/proj

/zigbee

/zbhci hci
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

sampleGW_xx

sampleLight_xx

sampleSwitch_xx

sampleContactSensor_xx


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

Single wire

BDT

a.

b.

c. FLASH

d.
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

Central network

Trust Center

Network Manager



Distribute network


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



TouchLink

Coordinator/Router

Router

End Device
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

AF

APS

ZDO

NWK

MAC

PHY
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

/apps

/common 

 main.c 

 comm_cfg.h 

/sampleGW 

/sampleLight 

/sampleSwitch 

/sampleContactSensor 

/bootLoader 
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

/platform

/boot 

/chip_xxxx

/services 

platform.h 

firmware_encrypt.h FLASH UID



/proj

/common 

/drivers 

/os 

tl_common.h 
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

/zigbee

/af 

/aps 

/bdb 

/common 

/gp 

/mac 

/nwk 

/ota 

/ss 

/zbapi 

/zcl ZCL

/zdo 
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

0x0 0x40000

 OTA image

 0x0 0x40000 flash

BootLoader



 bootloader OTA
image

comm_cfg.h

#define BOOT_LOADER_MODE    0//1

0x0000 0x0000

0x8000
bootLoader

BootLoader启动模式多地址启动模式

0x40000
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

version_cfg.h

#define CHIP_TYPE    TLSR_9518



app_cfg.h

#define BOARD    BOARD_9518_DONGLE// BOARD_9518_EVK
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

NV_2

NV_1

0x00000

0x34000

0x40000

0x76000

0x7A000

0x80000

Firmware

OTA_Image

U_Cfg_Info

F_Cfg_Info

MAC_Addr
0x77000

0x78000

MAC_Addr

OTA_Image

0x00000

0x40000

0x80000

0x96000

0xFF000

0x100000

Firmware

NV

F_Cfg_Info

U_Cfg_Info

Reserved
0xFC000

0xFE000

512k Flash 1M Flash
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

NV_2

0x00000

0x39000

0x6A000

0x76000

0x7A000

0x80000

Firmware

OTA_Image

U_Cfg_Info

F_Cfg_Info

MAC_Addr
0x77000

0x78000

BootLoader
0x08000

NV_1

512k Flash

MAC_Addr

0x00000

0x77000

0xE6000

0xFF000

0x100000

Firmware

OTA_Image

F_Cfg_Info

U_Cfg_Info
0xFC000

0xFE000

BootLoader
0x08000

NV

1M Flash
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

MAC_Addr 8 Bytes MAC

MAC 8 Bytes 0xFF MAC

F_Cfg_Info

ADC

U_Cfg_Info install code factory reset

NV(NV_1,NV_2)

Firmware OTA_Image

BootLoader bootLoader
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

GPIO TX printf() I/O

app_cfg.h

#define UART_PRINTF_MODE    1

board_xx.h

#define DEBUG_INFO_TX_PIN    GPIO_PC4

#define BAUDRATE    1000000//1M
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

demo version_cfg.h

App OTA

#define MANUFACTURER_CODE_TELINK    0x1141

#define IMAGE_TYPE    ((CHIP_TYPE << 8) | IMAGE_TYPE_SWITCH)

#define FILE_VERSION    ((APP_RELEASE << 24) | (APP_BUILD << 16) | (STACK_RELEASE << 8) | STACK_BUILD)
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

ev_buf_allocate()

ev_buf_free()

ev_buffer.h
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NV

NV_MODULE

2 2*n sectors 1 sector = 4k flash

1 sector sector sector

NV_ITEM

sector info + item + item

API

nv_flashWriteNew()

nv_flashReadNew()
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

API

TL_SCHEDULE_TASK(tl_zb_callback_t func, void *arg)



API

ev_on_poll(ev_poll_e e, ev_poll_callback_t cb)

ev_enable_poll(ev_poll_e e, ev_poll_callback_t cb)

ev_disable_poll(ev_poll_e e, ev_poll_callback_t cb)
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

API

TL_ZB_TIMER_SCHEDULE(ev_timer_callback_t func, void *arg, u32 t_ms)

TL_ZB_TIMER_CANCEL(ev_timer_event_t **evt)

TL_ZB_TIMER_CANCEL()



 0

 0

 0
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 user_init() 

stack_init()

zb_init() 

zb_zdoCbRegister() 

user_app_init()

af_endpointRegister() 

zcl_init() ZCL

zcl_register() cluster

ev_on_poll() 

bdb_init() BDB
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 void zb_zdoCbRegister(zdo_appIndCb_t *cb) 

zdpStartDevCnfCb

zdpResetCnfCb

zdpDevAnnounceIndCb

zdpLeaveIndCb

zdpLeaveCnfCb

zdpNwkUpdateIndCb

zdpPermitJoinIndCb

zdoNlmeSyncCnfCb

zdoTcJoinIndCb
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 af_endpointRegister() 

u8 ep

af_simple_descriptor_t *simple_desc

af_endpoint_cb_t rx_cb zcl_rx_handler()

af_dataCnf_cb_t cnf_cb
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 zcl_register() cluster

u8 endpoint

u8 clusterNum cluster

zcl_specClusterInfo_t *info clusters attributes

u16 clusterId cluster ID

u16 manuCode

u16 attrNum cluster

const zclAttrInfo *attrTbl

cluster_registerFunc_t func cluster

cluster_forAppCb_t appCb cluster
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 zcl_specClusterInfo_t *info clusters attributes
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 BDB

bdbInitCb()

bdbInitCb()

bdb_networkFormationStart() 

bdb_networkSteerStart() 
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

Default TCLK Global Trust Center Link Key

{5a6967426565416c6c69616e63653039}

Install Code MMO-Hash Unique Trust Center Link Key

zb_pre_install_code_load() FLASH install code

Pre-configured NWK Key 

zb_preConfigNwkKey()
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

read/write/report

cluster

af_dataSend()

 u8 srcEp

 epInfo_t *pDstEpInfo

 u16 clusterId cluster ID

 u16 payloadLen

 u8 *payload

 u8 *apsCnt aps counter



zcl_rx_handler(void *pData)
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

drv_pm_lowPowerEnter()

suspend/deep with retention

deep

Timer







Telink Proprietary       42

poll rate(s) 1 3 5 10

sampling time(s) 6 6 15 20

wakeup time(ms) 6.9 6.6 6.6 7

avg current(uA) 48.45 17.22 12.04 7.64

 8258 dongle deep sleep with 32k ram retention
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poll rate(s) 1 3 10

sampling time(s) 6 12 20

wakeup time(ms) 4.2 4.5 4.5

avg current(uA) 64.8 25.1 10.1

 B91 dongle deep sleep with 64k ram retention
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

APS_BINDING_TABLE_NUM

APS_GROUP_TABLE_NUM

TL_ZB_NWK_ADDR_MAP_NUM

TL_ZB_NEIGHBOR_TABLE_NUM

ROUTING_TABLE_NUM

NWK_ROUTE_RECORD_TABLE_NUM

NWK_BRC_TRANSTBL_NUM

NWK_ENDDEV_TIMEOUT_DEFAULT

ZB_MAC_RX_ON_WHEN_IDLE RF

ZB_NWK_LINK_STATUS_PEROID_DEFAULT link status
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OTA

OTA

OTA Server/Client

ota_init()

Client OTA

ota_queryStart(u16 seconds)

Server OTA

zcl_ota_imageNotifyCmdSend()

OTA

Manufacturer Code

Image Type

File Version

OTA Server OTA Client

queryNextImageReq

queryNextImageRsp

(NO_IMAGE_AVAILABLE)

queryNextImageReq

queryNextImageRsp

(SUCCESS)

imageBlockReq

imageBlockRsp
…

upgradeEndReq

upgradeEndRsp

imageNotify
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OTA Image

OTA Header ZCL OTA zigbee

AES-128

” ” ”zigbee_ota_tool_v2.2.exe”

 ”zigbee_ota_tool_v2.2.exe”

 ”./zigbee_ota_tool_v2.2.exe [arg1] [arg2]”

[arg1] ”sampleLight_9518.bin”

[arg2] ”00112233445566778899AABBCCDDEEFF”

1141-0201-10013001-sampleLight_9518.zigbee
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 printf()

printf(“test: %d, %x\r\n”, val_1, val_2)

 BDT RAM

Tdebug

file

->”Refresh”

BDT mapping xx.lst / 
objdump.txt

RAM
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

TLSR9518

CHIP_TYPE BOARD

USB Dongle Gateway

EVK Board 1 Light

EVK Board 2 Switch

sampleGW_9518_dongle.bin

sampleLight_9518_evk.bin

sampleSwitch_9518_evk.bin
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

USB Dongle

J56

 3V3

 SWS

 GND

EVK Board

J51

 VBAT

J56

 SWS

 GND
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

Gateway USB Dongle LED

permit join on 180s LED

SW7 permit join LED
LED

 Gateway permit join Gateway LED

Light EVK Board 1 LED

LED

Switch EVK Board 2

LED
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

Gateway

SW2 toggle 1

Light LED

SW7

permit join LED LED  

Light

SW2 LED

5 LED

SW3

permit join LED LED

Switch

SW2 toggle

Light LED

5 LED

SW3 move to level

Light LED
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

Zigbee + BLE concurrent

2

Zigbee Coordinator Router End Device

BLE Master Slave

Zigbee + SIG Mesh switch

Zigbee SIG Mesh

OS

freeRTOS


