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Telink Zigbeefi

Fi: 3 (bin.yang@telink-semi.com )
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v Telink

An
Telink Zigbeeits Fr &
» TLSR8 » TLSR9
" 8258 - Multimode ULP: Zigbee 3.0 + Bluetooth 5.0 " 9518 — Multimode ULP, RISC-V loT: Zigbee 3.0 + Bluetooth 5.2
a 64K SRAM(32K with retention); 512K/1M FLASH g 32-bit RISC-V MCU
a TX:upto 10dBm; RX: -99.5dBm@802.15.4 250kbps a 256K SRAM(64K with retention)
a RX:5.3mA; TX: 4.8mA@0dBm a 1M/2M Flash
u 8278 - Multimode ULP: Zigbee 3.0 + Bluetooth 5.1 a TX: up to 10dBm; RX: -99.5dBm@802.15.4 250kbps
a 64K SRAM(32K with retention); 1M FLASH o Max. 96M operating frequency
a TX:up to 10dBm; RX: -99.5dBm@802.15.4 250kbps @ DSP instruction set, floating-point unit
a HW accelerator for ECC a 1.8-5.5v
@ RX: 4.6mA(DCDC), 9.1mA(LDO) @ RX: 5.2mA(DCDC); TX: 5.3mA(DCDC)@0dBm

TX: 4.9mA(DCDC), 9.5mA(LDO) @0dBm
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Telink ZigheefE H 5 RSSIFYX %
> EEERSSIIER oo
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« NRFEMIR
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s
> FF&RIR

u EVK Board w USB Dongle

FUASH_RESET
TLSR9S18ADKEOD
C1T213A20 V1.3,
2020-0

>
3
2 3
»

p 5
b <

’

’
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7

Y

y;

¥ A NNNNNNNNNN

8258 Development Board B91 Development Board 8258 Dongle B91 Dongle
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FEfF

> J7% R 28 (Burning EVK)
w USBEIZPC, LEDITKIGEZMIN
o RIXE)
v HFBLRIEIZDUT
@ 3V3 ->3V3(DUT)

a SWM -> SWS(DUT)

a GND ->GND(DUT)

Telink

RST

SW1 Sw2
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Telink

B
> FEMtE (wiki.telink-semi.cn) %% Telink
« ERFLIFIE (IDE)
a |DE for TLSR8 Chips

Chip Series

a IDE for TLSR9 Chips IDE and Tools

Manufacturing and Testing

. ZF’A-'#F;:FE@ (SDK) Solution

Modules

a V3.6.x
« ENEARXTE (BDT)

a Burning and Debugging Tool

This information page contains technical information on Telink 10T SoC products, including development tools, datasheets,
application notes, user guides, and application examples. This Wiki is currently only maintained and updated by Telink
Semincondutor employees but open to all community members for reading and downloading. It serves as a base for easy
information access for Telink products.

For detailed technical discussions, please make use of the companion Telink Technical Forum where questions can be raised
on all technical aspects and getting answers from either fellow developers or Telink employees.

For generic information on Telink Semiconductor, please visit Telink Homepage.

Bluetooth® LE Bluetooth® Mesh  Bluetooth®Classic

TLSRS Series TLSRO Series Please contact Telink Salas Team
TLSR825x Series TLSRB25x Series

TLSR827x Series TLSRB27x Series

TLSRE232

Zigbee HomeKit Thread

TLSR9 Series TLSR9 Series TLSRS Series
TLSRE278
TLSR8258/8656
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Telink Zigbee SDK

> TIES
« ITFFIDE

w 328 B EFile->Import->Existing Projects into Workspace

w %&FEtl zigbee sdk/build
o TLSR8IZLFtlsr_tc32

o TLSR9IZEFEEtlsr_riscv

> B REM

w Japps. WAREFEFE

u /platform: FEBR

w /proj. THEEZ

w /zigbee: MNIXEF

w /zbhci: heifp L RIEER

T .
{4 Project Explorer &7

4[5 tl_zighee_sdk
f 1:;_" Binaries
b [njl Includes
I [ apps
by platform
b (% praj
= sampleGW_9518
I [= samplelight_ 9518
b = sampleSwitch_9518
i+ (g zbhci
I [k zigbee
| bootlink

Import l =l P
Import Projects E f _
Select a directory to search for existing Eclipse projects. "
@ Select root directory: -
) Select archive file: Browse...
Projects: .
R [
Select root directory of the projects to import
4 . tl_zigbee sdk v3.6.4 -
L apps
4 . build
[ search ) T 0 e |
[C] Copy prd) » L platform =
[[]Hide praly 4 T | b
Working el ST (F): worlspace
[[ladd prd|) —
| e | | w= || mE |
Working s ECt...

Telink Proprietary
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i Telink

Telink Zigbee SDK

| > L . L : =
r_ 1 bootloader 9518 (boot loader for 9518) | H G;b =
" SampleGW_XX 2 sampleContactSensor_9318 (EndDevice-9318) I a5 tIEZinEE—Sdk it
. il ¥ 3 sampleGW_ 9518 (Coordinator-9518) s Binaries
" sampleLight_xx ] 4 samplelight_9518 {Router-9518) e = |
. 5 sampleSwitch_9518 (EndDevice-9518) b & apps 1
® sampleSwitch xx - b platform
b [ Proj i
® sampleContactSensor_xx 4 (= sampleGW_9518
é NSZ RO Y b= apps
> /)ﬁl:FEHUHjXV:F 4 (= output
objdump.txt
. i%iy{q: (XX.bin) readelf bt
. sampleGW_9318.bin
XX. u IX | symbol.txt =
" mappingX# (xx.Ist/ objdump.txt) y

Telink Proprietary 11
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Telink Zigbee SDK

> BlIfFIRR
-
&3 BDT connect to : No availble Device Elﬂlg

u Single Wireﬁ*ﬁ Device File Wiew Tool Help

%|_| £ 8258 EVE - B Setting 0 Erase -} Download + Activate I Run Il Pause MW step Q PC #& Singlestep - ' Reset @ manual mode ~ & Clear
i -
» FABDTLAREEH w0 w0 5 . E B
N2 &} Download Sﬁ Tdebug = Log windows
N . —++ ):II_ S FF *
o a. BN IR
N
>
o b.EEE
a C d

o c.¥EFRFLASH .

a d. NEEHF

1B

b

ushb device: not found File Path: .. src\zigbee_sdk_refactor\build\tlsr_riscv\sampleContactSensor_9518\output\sampleContactSensor_9518.bin Version : 5.4.3
A
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=. SDKF X%
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T Telink

AR - 082
> hiE2s (Coordinator)
v QEEFINLS (Central network)
w (SEAHL (Trust Center)
w B EIEHC (Network Manager)
" IREHTNRE
> BT R (Router)
w QDA INLE (Distribute network)
" IRFEATHRE
> ZiHTm (End Device)
" {[LIO#E

Telink Proprietary
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T Telink

BB - g LT
> NEFRFN
" MeshN£g

" R FWATIESHEL IR TR
> LAY

« PR

o PIEES I ERAYIES
" SIS

o PRER T R EUEAYES

a TouchLink/5 =\ B! 2 BY U £

Coordinator/Router

Router

End Device
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i Telink

=S - ThNFLSE

PAN ID: MEMITFIR, —1 ZigbeeM45E ERE—PAN ID,

Channel: ZigheeFY T{EEEBNA11~26, TENmS5EENRXAN:
2405+(N-11)*5 MHzo

Node: —iigd, BRIk —RIIEEEMIE, ANM/ETEZPAN IDR4
B ME—RYREHL,

Endpoint: A, —1Noder] LB % Endpoint,
0 : ZDOiwM,
1~240 . APPim[,
240~254: EBMIwO, APPARAAH, 012428 F Green Power,
255 3 o S

Cluster: —MNEARNAREHEZ N AREclusterdr, MMEMARINIT .
ZCLEX T —Z&%clusterEEEERITIE,

Attribute: ZCLERTEX T RBMEMIE, BEX T BEERZRIFENIR,

Telink Proprietary
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BB - ThiNAEZE
> TN AHEZR

Application Framework
u AF
Application Application Application g ZigBee Device Object
a APS Object 254 Object 242 i Object 1 : (zDOo)
u ZDO
Endpoint 254 int 242 . :
o~ et ) e
|
N W K Inter-PAN APS | Application Support Sublayer (APS) T §
| APS Securty i APS Message Refiector g $ | =
Managemen| Broker Managoment
. M AC Security §
Service H
Provider BAOE NLME-SAP e
u PHY Qe P s A Network (NWK) Layer : g
Secy (=]
- M-naoennzm m ™, Ro‘,mg M Ne:mk t % b
MLDE-SAP MLME-SAP
\ ) Medium Access Control (MAC) Layer
PD-SAP PLME-SAP
| Physical (PHY) Layer
| 24GHzRadio | |868/915MHz BPSK Radio | | 868/815MHz FSK EU Rado |
|EEE 802.15.4 ZigBee Alliance End manufacturer Layer Layer
defined defined defined function interface

Telink Proprietary 17



Tl Telink

L5
> WAERBER

" /apps o apps
a /common B KENEHR z cormploSuitch
. » [y bootlLoader
‘ main.c EE@?& -y sampleContactSensor
- sampleGW
¢ comm_cfg.h IiRASTE X FETIRIVECE HF (G sampleLight

a /sampleGW W=k i FB 1|72

a /sampleLight XT3 f5IFE

a /sampleSwitch 7+ %57 FB{7IFE

a /sampleContactSensor | )R A 552

o /bootLoader 5| Z1EF

Telink Proprietary 18



Tl Telink

REM
> o n | E’,IX"EJJ E % 4 7 platform

b Y boot
I [ chip_b9l
u /platform e
@ fboot REIXHT R

a /chip_xxxx 07 SR G SCH
a /services FRITRME S (F
a platform.h K34

a firmware_encrypt.h 2T FLASH UIDRBYINZE 2

> TIEEH=
" /proj
a /common B RECH

NFRTEBR. a5
a /drivers T HRZEIXGH {4
a Jos (TEBIENHF

a tl_common.h kX4

4 g proj
[+ [= common
b (= drivers
[ (= Os

i [h tl_common.h

Telink Proprietary
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i Telink

REM
> ZigbeeMNZB R
u /zigbee
o /af N FHEZRE X

a /aps WA SZFFEXMG
a /bdb BEAIGEIT AN
a /common Y ECE S
a /gp ZKEBEIRX M

o /mac ENMITHIE G
a /nwk WEEE S

a /ota =HRFALRIIES M

a /ss T ARE

a /zbapi B AN H
o /zcl ZCLEN &
o /zdo IRENREXHF

4 [p zigbee

B = af

[ = aps
b = bdb
[+ [~ common
b= gp

[ [= mac
B nwk
[ = ota

[+ = 58

b = zbapi
Pzl

b = zdo

Telink Proprietary
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Telink

A 18H - BRI\

> IBITIRTUE R

o« TIEFRMIZITIRT
o ZHINHETIET, (0x0. 0x40000)

& L. BoiiR, OTARINEAEERizimage

0@%5 &1 H BB TE 0x03X 04000001, & Ak flash
DBV RIELE M

o BootlLoader/BoIiR T\
¢ i BB UMERIEE, R”aMm

& T JH#EbootloaderfUie=(8]; BnNIE, OTARL
N EZEMizimage

" B4 7E (comm_cfg.h)

o #define BOOT_LOADER_MODE 0//1

0x40000

0x0000

ZHbit BHER

0x8000

0x0000

bootLoader

BootLoader 2EE T

Telink Proprietary
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i Telink
H & 1er - Bt
> o T SRR
“ {EE8757% (version_cfg.h)
o #define CHIP_TYPE TLSR_9518
> BRRERE
w A% (app_cfg.h)

o #define BOARD BOARD 9518 DONGLE// BOARD 9518 EVK

Telink Proprietary 22



T Telink

k357 - Flash9

> ZHINE BRI Flash o o

0x80000

0x7A000

0x78000

0x77000

0x76000

0x40000

0x34000

0x00000

NV_2

U_Cfg_Info

F_Cfg_Info

MAC_Addr

OTA_Image

NV_1

Firmware

512k Flash

0x100000

OxFFO00

OxFEOOO

OxFC000

0x96000

0x80000

0x40000

0x00000

MAC_Addr

F_Cfg_Info

U_Cfg_Info

Reserved

NV

OTA_Image

Firmware

1M Flash

Telink Proprietary
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T Telink

0x80000

0x7A000

0x78000

0x77000

0x76000

0x6A000

0x39000

0x08000

0x00000

k357 - Flash9

> bootLoaderEB iRz Flash %

NV_2

U_Cfg_Info

F_Cfg_Info

MAC_Addr

NV_1

OTA_Image

Firmware

BootLoader

512k Flash

0x100000

OxFFO00

OxFEOOO

0xFC000

0xE6000

0x77000

0x08000

0x00000

MAC_Addr

F_Cfg_Info

U_Cfg Info

NV

OTA_Image

Firmware

BootLoader

1M Flash

Telink Proprietary
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v Telink

o
-

F &38R - Flasho %
> Flash73 %5t BH
« MAC_Addr: ZXIHHCIarI8 M BytesEAEMACHIE, TR Y NEME, HEIEIZERR.
ARt EMACHNER, WRALI T BytesEEOXFF, F=MEHER—TMACHIIEIEEZ K,
" F_Cfg_Info: W] BEESHUEE.
SAREH WHEMAEA—ERESHERS, mERIE. ADCRAESE, FIZIRER.
w U Cfg Info: FAPECESEZE. Hinstall codeFfactory resetinis = 1FETEIZ X I,
« NV(NV_1,NV_2): MBEEEFEX, EBE, MZXIEEEFHITRENKZSE,
® FirmwareHMOTA Image: E&ZHRXIEH,
 Bootloader: f#FbootLoaderBEMEINAY, FME|IFIEFHE,

Telink Proprietary 25



T Telink

RIEE - FIEN4ai
> FTENEIR

1/__FC§=I§I|(:)|1‘ETM$DTXEJI§I:, fE A printf()RELSEINITENR . AP A LMER BB SERI/00, LA

w {TENMERE (app_cfg.h)

o #define UART_PRINTF_MODE 1

w TENOECE (board_xx.h)

o #define DEBUG_INFO_TX_PIN GPIO_PC4

o #define BAUDRATE 1000000//1M

Telink Proprietary 26



T Telink

\ b ’IL-‘[-_‘—l
RIEE - lRAEEE
> APPhR A EIE —

1/§/|\demo E i?%gﬂjmﬁ—ﬁ\version_cfg,hjz'fq:}fﬁ S %EE '2680 9130 0110 5d02 4bde 4c54 2001 8800

ce80 4111 0102 ¢ 22.£4.h 0200 0000 0000

AppRZFIRVRRZS, TEOTABY R LAE MBS LEREE G55 A & cous ca06 <006 co0e cao06 <006 <006 cooe

N N \— g cHY6 cPP6 cPO6 cPB6 Ocbc 7007 6700 8000
@Eﬂuuj%ﬁjzﬂ-éﬁgﬁgﬁ’\]ﬂﬂﬁo 5108 5209 520a 9102 02ca 0850 @4bl fa87
3108 c@6b 3208 8506 3008 c@6b 3108 8506

A N 00a0 3409 340a 9102 02ca 0850 04bl fa87

o ﬁ%umﬁ1tﬁ—% 209 3208 00fa 0840 01bO 4840 3208 3b09
0150 09fe 0141 4141 3208 00al 4140 abal

a #define MANUFACTURER_CODE_TELINK 0x1141 6140 00a2 06a3 01b2 902 fccd Olal 4140

2108 3009 ©2ec 0ad0 40a2 8ad0 B8ad8 d2f7

w [E]{HEHY
o #define IMAGE_TYPE ((CHIP_TYPE << 8) | IMAGE_TYPE_SWITCH)

" XHFRRE
o #define FILE_VERSION ((APP_RELEASE << 24) | (APP_BUILD << 16) | (STACK_RELEASE << 8) | STACK_BUILD)

Telink Proprietary 27



Tl Telink

HF&iam - FEEL
> ISAEFEEE
. HEERi
a ev_buf_allocate()
. T
a ev_buf_free()
. ERRASIINATEER, BARASR1F T KENAESE,
BRI BT EBATERIIEREE (ev_bufferh) .

Tl

Telink Proprietary 28
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H &35 - FEEE
> NVEIE
a NV_MODULE

o B MRIREAE2 DT (2*n) “sectors (1 sector = 4k flash)

a XKAEBEMEANNAZE, BiEl1 P sector5imfa, FBEYAIEBMEIF —sectorf5, B2 BN sectoriRfF

Tl

. NV IIEM J,-":-r#####x####x#####x##:-r:-r:-r########:-r:-r:-r#######x#####x####x#####x#############:-r:-r:-r#######x##########x#####x######

* Store zighee information in flash.

o §PEBEE— T EIEFMETT ¢ Medwie dD | sieE masn
o —MRIRAE]LABAREZ P FBEAHK

. f&TL
a sector info + itemZ 5| + itemAA

w APIEO

A

NV _MODULE ZB_INFO
NV_MODULE ADDRESS TABLE
NV_MODULE APS
NV_MODULE_ZCL
NV_MODULE_NWK_FRAME COUNT
NV_MODULE OTA
NV_MODULE APP

NV _MODULE_KEYPAIR

|

|

0x34000 - 0Ox36000 | 0x80000 - OxB2000

0x36000 - Ox38B00O0 | 0x82000 - OxB4000

0x3B8000 - Ox3a000 | O0x84000 - OxB&0O00
0x3a000 - O0x3c000 | 0x86000 - OxBEOOOD
0x3c000 - 0x3e000 | 0x88000 - 0OxBalOOD
0x3e000 - 0Ox40000 | 0x8a2000 - OxBcOOOD
0xT7a000 - OxTc0O00 | 0x8c000 - OxBeQOOD
0xTcO000 - OxBOO0OO | 0xBe000 - 0x96000

*16K - can store 127 nodes | *32K - can store 302 nodes

* ®* X* ®* ¥ * X X X *

NV_MAX MODULS

*
e

a nv_flashWriteNew()
a nv_flashReadNew()

Telink Proprietary 29



Tl Telink

H&A1EmM - ESFEIE
> BRES
w APIIE]

o ¥ TL_SCHEDULE_TASK(tl_zb_callback_t func, void *arg)
« ERFE
o JIT—R, "BMLETE
o WR—RMEEANI ZESSEUESAIES
> RIS
« APIIEO
a ¥t ev_on_poll(ev_poll_e e, ev_poll_callback_t cb)

o /25 ev_enable_poll(ev_poll_ee, ev_poll_callback_t cb)
a H1Z ev_disable_poll(ev_poll_e e, ev_poll_callback_t cb)

" EabfE, EEBRMAR—ERT

Telink Proprietary

30



“ u Telink

HAtemE - 1E5EE
> B ERES

w APIFEO
a >FAf TL_ZB_TIMER_SCHEDULE(ev_timer_callback_t func, void *arg, u32 t_ms)

a HUE TL_ZB_TIMER_CANCEL(ev_timer_event_t **evt)
« FEREE

o TEARTEREN R R ATL_ZB_TIMER_CANCEL()

o T [ClE R E
& A LAERITL_ZB_TIMER_CANCEL()EUH B B 89S
¢ X[olE/NF0, RzASRIIT—R, WIT/RBhHTH
& R[EMEFTO0, RAzESNITE, HAEREMIEEIZECREERN TS
¢ R[EHEXRT0, ZRzESHITRE, RAZREEFENFRINEZHREERNES

Telink Proprietary 31



i Telink
H&am - ¥R RtE
> user_init() N B VIR ITIE
® stack_init()
a zb_init() MMXEATIEHE
a zb_zdoCbRegister() JF AN A% ] XI£K

w user_app_init()
o af_endpointRegister() EAfim IR E BEFEE A IEO]AE

a zcl_init() #JA1LZCLAEM B <
a zcl_register() JEAA FI/E 5 EHcluster A IR K 25

w ev on_poll() JEMBEFRIEE MY
« bdb_init() ¥148 L FH /S EHIBDBIRTE

1 Begin ]

user_app_init()

F

ev_on

_poll{)

r

bdb_

init()

End

Telink Proprietary
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T Telink

A1am - ARtz

> void zb_zdoCbRegister(zdo _appIndCb_t *cb)
SE AN A% [C] R K 2R

const zdo appIndCbhb t appCbLst = {

. @i}a@@;& bdb zdoStartDev(Cnf,
NULL,
a zdpStartDevCnfCb el B e H e N
sampleGN leavelndHandler,
d deReSEtcnbe sampleGIlI:leavEEanandler,
sampleGW nwkUpdatelIndicateHandler,
a zdpDevAnnouncelndCh NULL,
NULL,

zdpLeavelndCb sampleGW_tcdoinIndHandler,
zdpLeaveCnfCb
zdpNwkUpdatelndChb
zdpPermitJoinindCb
zdoNImeSyncCnfCb

zdoTcJoinlndCb

Telink Proprietary
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Tl Telink

H%Em - iRtz
» af_endpointRegister() A im D H#EARTE 2 E B L IE (]
w u8ep, NWFIRHH
w af simple_descriptor_t *simple_desc, ImAfEARRTE R
w af_endpoint_cb_t rx_cb, ZWCEERIEIAKEL, BEEMEIZzc_rx_handler()
w af dataCnf _cb_tcnf _cb, &I1XBEBHIIHIALIEKEL

typedef struoct{

ulé app profile id; S /OPP profile ID specifies the profile which supported on this EP.

ulé app dewv id; S/OPP DEV ID specifies the device description supported on this EP.

ué endpoint; S fend-point mum of the simple descriptor 1 ~ 240

ug app dev wver:d; S/OPP DEV wersion specifies the wversion of the device description supported
ug reserved:4; S fReserved

ug app in cluster count; S/ The number of input clusters supported on this EP

ug app out cluster count; ffThe number of output clusters supported on this EP
ulé *app in cluster 1st; S Input cluster list address

ulé *app out cluster lst; S fOutput cluster list address
taf simple descriptor t;

Telink Proprietary 34



Tl Telink

Hxtam - ¥laeiiz

> zcl_register() JEM B EEE R clusterSh IR PR 2R
w u8 endpoint, M HimC

w u8 clusterNum, X#FHclusterfi=

w zcl_specClusterinfo_t *info, clustersFattributes;EAftzR

a

ulé clusterld, clusterID

ul6 manuCode, | LAY

ul6 attrNum, ZclusterPTSZ i FRYE ML=
TR

cluster_registerFunc_t func, cluster;=AfRZFE5t

const zclAttrinfo *attrTbl, &'

cluster_forAppCb_t appCb, cluster;H & [C]1F X%k

typedef =truct {
ule clusterld:;
ule manuCode;
ule actrNum;
const zclaAttriInfo €
cluster registerFunc ¢
cluster forAppChb €

} zcl specClusterInfo t;

*attrThl;
clusterRegisterFunc;
clusterAppCh;

Telink Proprietary
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T Telink

A1am - ARtz

> zcl_specClusterinfo_t *info, clustersflattributes; A=

¥ @brief Definition for =simple GW ZCL specific cluster
zcl specClusterInfo € g sampleGwClusterlList[] =
{

{ZCL_CLUSTER GEN_BASIC, ZCL _BASIC ATTR NUM, basic attrTbl, zcl basic register, sampleGW _basicCb},
{ZCL_CLUSTER GEN_IDENTIFY, ZCL TIDEWNTIFY ATTR NUM, identify attrTbl, zcl identify register, sampleGW_identifyCb},
{ICL CLUSTER GEN GROUPS, 0, NULL, zcl group register, sampleGW groupChbl,
{ZCL CLUSTER GEN SCENES, 0, NULL, zcl scene register, sampleGW =sceneChb},
#ifdef ZCL DOOR LOCK
{ZCL CLUSTER CLOSURES DOOR LOCE, o, NULL, zcl doorLock register, &sampleGW doorLockChl,
fendif
#ifdef ZCL TEMPERATURE MEASUREMENT
{ZCL_CLUSTER M5 TEMPERATURE MEASUREMENT, 0, NULL, Zcl temperature measurement register, NULL},
fendif
#ifdef ZICL IAS ZONE
{ZCL CLUSTEER 55 IAS ZONE, 0, NULL, zcl iasione register, LzampleGW iasioneCbl,
#endif
#ifdef ZCL POLL CTRL
{ZCL_CLUSTER GEN POLL CONTROL, o, NULL, zcl pollCtrl register, &zampleGW pollCtrlChi,
fendif

L
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Tl Telink

F % +5F - BDB/iiiz
> BDBI/RAE
w bdb_init() ¥t BT ELMNT WL
a JNRE, BAMEME, A/GEIJEE]bdbinitCh()
a JNRAZE, KEEE bdbinitCh(), HAFRE N—FBIsfF

" bdblnitCh() A A @ %K LR AT LUREREIbdb#T 8 LRI R

HRET—TBTA, BIANEIZEMSETINRILS,

a bdb_networkFormationStart() G#ZE—

a bdb_networkSteerStart() 2R FHINN—" L&

« bdbCommissioningCb() A @i iZ R EEREX E
commissioningM4E R,

bdb,_init{)

nodelsOna
MNetwork?

Recover NWK

N -

h

bdbinitCh()

loined
Metwork?

Formation/
Steer a NWK

bdbCommissio-
ningCh()

Telink Proprietary
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I Telink

HAEmME - NEEZE
> ML S

w Default TCLK BXEBTE X BYGlobal Trust Center Link Key
o {5a6967426565416c6c69616e€63653039}

® Install Code fEFAMMO-Hash& AL THE HUnique Trust Center Link Key

a zb_pre_install_code_load(), T3/ MFLASHIZEXinstall code
a zb_pre_install_code_store(), WXIBERAZZEORET RBIMACHIIERinstall codeE AW %

w Pre-configured NWK Key Fili& W48 25 £A
a zb_preConfigNwkKey()
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T Telink

u \RRIZE

AIERE - Nz

sampleSwitch
(EndDev)

sampleGW samplelight
(Coordinator) (Router)
Join Req (Assoc Req)
Join Rsp (Assoc Rsp) N
APS Transport Key (NWK Key) ~
Device Announce (Broadcast)
Node Descriptor Req
Node Descriptor Rsp -
Request Key
.‘ -----------------------------------------------
____________ APS Transport Key (TC LinkKey)
Verify Key
‘ ...............................................
Confirm Key
_______________________________________________ ’.

Join Req (Assoc Req)

sampleGW sampleLight
(Coordinator) (Router)

Join Rsp (Assoc Rsp)

APS Update Device

F 3

APS Tunnel Command

APS Transport Key (NWK Key)

\ 4

Device Announce (Broadcast)

Device Announce (Broadcast)

F 3
F

Node Descriptor Req

r 9

Node Descriptor Req

Node Descriptor Rsp

Node Descriptor Rsp

Request Key Request Key
et LR R CEEELELE TP EEE
APS Transport Key (TC Link Kev} APS Transport Key (TC Link Key)

Verify Key Verify Key
e = = e e e e e

Confirm Key Confirm Key
------------------------------- L TR
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Hatam - 2R

> BHE AR > BHEE I

« FHAZCLEGSEO v fEfaf_endpointRegister();EfH B ZE UK AR ERI2L
a read/write/report=F &l dip< a zcl_rx_handler(void *pData)
a clusterﬁ_ﬁ/é\ typedef struct apsdeDatalnd s{
i aps data ind t indInfo;
w {FHAF Datak iz ulé asdulen;

ug asdul]:

a af dataSend()
rapsdeDatalnd t;

& u8srcEp, JRim[

® epinfo_t *pDstEpinfo, BirimEE
@ ulb6 clusterld, clusterID

@ ul6 payloadlen, #HIEKE

® u8 *payload, ;HEHHE

& u8 *apsCnt, = AiIHEMaps counter
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Hatem - RINFEEE

> RIFEEE
"« ORERIEO « MREES
a drv_pm_lowPowerEnter() a Timerlfifg
" FHRIRER & foa A ERN TS EER
o suspend/deep with retentionf®2T, (BEESS) a IREEIETEE
a deepiRzl (FEREBIIESS) & drv_pm_wakeupPinConfig()
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A1am - RINFEEE

> 8258 dongle, deep sleep with 32k ram retention

poll rate(s) 1 3 5 10

sampling time(s) 6 15 20

wakeup time(ms) 6.9 6.6 6.6 7
48.45 17.22 12.04 7.64

avg current(uA)

020y 00

ing -|:| ane

mi m2 Delta A hax.
208308 202508 0005808 -27.473ud 1722108 22.0382mA 2822308 23385308 BAAE1VuA ZV4V3uAs Bd8dimAa Z21.E235mA
16.382= 21.284= E.O02= 19.287= E.002= 16.283= 13.36E= 13.372= EEms 13.372= EEms=s 19.3E3s
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A1am - RINFEEE

poll rate(s) 1 3
sampling time(s) 6 12
wakeup time(ms) 4.2 4.5
avg current(uA) 64.8 25.1

» B91 dongle, deep sleep with 64k ram retention

10

20
4.5
10.1

2

ers & Measurements ()

Marker 1 Measurements Between Markers
2.424123 s A =12.01173s Freq = 83 mHz

Max

RMS

Ranges.. AUTOSCALE igh =&

Marker 2
14.435854 s

Peak to Peak Charge / Energy

28.692310 28.694141 28.695972
)

£

Measurements Between Markers
A=4.497 ms Freq = 222.37 Hz
Max RMS Peak to Peak

15.163475 mA 51.104464 mA
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A4 em - WESHECE
> MESUEE

w APS BINDING_TABLE_NUM, #FEZRIEK

® APS GROUP TABLE_NUM, ZHERDE

w TL_ZB NWK_ADDR_MAP_NUM, HhilFRfstZRNEx

w TL_ZB NEIGHBOR_TABLE_NUM, 4FEZREK

w ROUTING_TABLE_NUM, IREIFRTEX

« NWK_ROUTE_RECORD_TABLE_NUM, BEHIZRERTE

« NWK_BRC_TRANSTBL_NUM, | &R

« NWK_ENDDEV_TIMEOUT_DEFAULT, Aimi&E{REEBTH|aE]

w ZB_MAC_RX_ON_WHEN_IDLE, ZiFIKTE ST NN RAZWNAVIRE

w ZB_NWK_LINK_STATUS_PEROID_DEFAULT, link status®p <> A9 /& AR |&]
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AFEr -OTA

> OTAF+2k%

OTAFI%E 1L

o OTAIZZEH IR Server/Client
a ota_init()

Client/BEH0TARE BY 218

a ota_queryStart(ul6 seconds)

Server & COTAIEAN

a zcl _ota_imageNotifyCmdSend()
OTAZ T

a Manufacturer Code

o |mage Type

a File Version

OTA Server

imageNotify

OTA Client

_ queryNextlmageReq

queryNextlmageRsp

(NO_IMAGE_AVAILABLE)

queryNextImageReq

queryNextlmageRsp

(SUCCESS)

imageBlockReq

imageBlockRsp

upgradeEndReq

A 4

upgradeEndRsp

\ 4
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H%+5m - OTA

u OTA Image
a BJEZ0TA Header, fFHZCLOTAIIE, AR I&HLINTFFH LN zigbee X 1
o B AES-128/I1%

« EREE

a F”sampleLight_9518.bin"#& Il El|”zigbee_ota_tool_v2.2.exe” FTTE X3

o ZRhaELin

& U E"zigbee_ota_tool v2.2.exe”, IZIRIRIE

& TR 1T”./zigbee ota_tool v2.2.exe [argl] [arg2]”

[argl]: 1%, Y0”sampleLight_9518.bin”

[arg2]: NHANSERTTNE, MAZSHARGEHZSENE, BMAKILL700112233445566778899AABBCCDDEEFF”
« S

o 1141-0201-10013001-sampleLight 9518.zigbee
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9. ARG E
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7 Telink
IEREWaDY

. & 3 E ¢ BODT connect to Lushb#vid_24BaBpid_8266%58&6e41eca BOAI#{28d78fad-5212-11d1-2e5b-00001803a8c2} ool
} % p rI ntf() I—I y l D Device File View Tool Help

5 591 » e EK - | @ Setting 0 Erzse  § Downlbad + Activate | I* Run 1§ Pauss W Step Q pc #¥ singestep ~ | ¢ Reset @ manual mode * & Clear
H o“ . 0 d 0, ” I I - Stal Sta
u r-l ntf test. A) A)X r- n Va 1 Va 2 b0 10 b0 10 2 sws 602 06 B stal 502 88 P Start
’ I —— —
1 Download | s;’a Tdebug ‘ = Log windows

w 2 “Tdebug” e
o BRI LIRS St T TIE S — 5
o AN ER=ZF EARAH#E->"Refresh”

. BDTIEJ%%¢ETEmappIngY#F (XX ISt/ Variable Name Addr Len Value -
objdump.txt) BTHEEITFIENERTE, HEBZT  rcommems os 18 . @

E%*D1ENJL/__]__§UHL7J_$:EP 9.gpCtx 0231c 23

g_zbDemoBdbCh 02334 16
g_zcl_basicAttrs 02344 54

o _ : /I =B E,J E é, 1}21%7_17'( EE H—_I- ) IE?E: /£ 37(Hy g;Ep;st 0237c 12
RAM EF' &EI:E E’J myUartDriver 02388 9

sampleGW _otalnfo 02394 12

zclGpAttr_gplinkKey 023a0 16

g_zllTouchLink 023b0 73

ndt.lto_priv.185 023fc 13

pmed 0240c 41
dGpStubHandle 02435 1 00000000
flash_ent 02436 1 00000000
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F. Demolliz
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Demo;lliz,
> HTHRE

X B LATLSR9518 9141,
EFEREMBSHNSR, FIBE{TIECHIP_TYPEFIBOARDE X , IR BHEN AIE 5,
« &R

a USB Dongle, fEJGateway (Coordinator)

a EVK Board 1, fFALight (Router)

o EVK Board 2, fE/uSwitch (End Device)

w [EF
a sampleGW_9518 dongle.bin

a sampleLight 9518 evk.bin

a sampleSwitch_9518 evk.bin
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Demo:lix
> JRRIERE
u USB Dongle u EVK Board
a J56 o J51
@ 3V3 © VBAT (BRI ERIVTEER, IER/SHEh0)
¢ SWS a J56
4 GND ¢ SWS

€ GND

Telink Proprietary 51



Tl Telink

Demo;lliz,
> Ol 2

w FFEGatewayT ;2 (USBDongle) , ZIBLEDITE =o
o YNRIMGE, BOIEMWE, HFFSpermitjoinon (180s) AIFIGTHEAN, FELEDIT =T,

o NRZBESLEELINERNILEE, BMENS, 7]LUBTIZHESW7HE Ik Hpermit joinBVIRES (GREBLEDJI =R IR,
SZBLEDIT KRN KMI]) o

> IIANMEE  (7£GatewayBIpermit join¥ ] FFBIZMH T, BN EGatewayBVR B LEDLT =AY)

w FHALightThs (EVKBoard 1) , ZIfaLEDIT =i,
o NRZBINLE, BeIBRIAN, AMEINEFELEDIT B =i,

o RBANIMBNILE, KFIMEML,

w FHSwitch (EVK Board 2) o
o YNRZFIEE, BoIEIAN, ANMWAIIESEELEDIT AR,

o WRZBNIMBVILE, KMEML,
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Demo;lliz
> R IRIEINREE
u Gateway

o SW2: FREKHA] Hitogglern<, ARALTD
(AR Light T RESENWELY, HLIBLEDITH
fEz=X)

a SW7. FABEIXHADIFILE NN,
(permit join, FEBLEDIT=ZFR TR, LREELED
JTRZRINKHA)
u Light
a SW2: %9i%, )T (£ZIELED) E/jﬂ:aé’lj(/u\)
K3zs5%), B, BNINELLELEDAINR =X

a SW3. HBEIXHADIFIZRE AN,

(permit join, ZRBBLEDIT =R, LREELED

KT KRR K A)

u Switch

o SW2: 153¥#%, | #toggledn<.
(WNRLight T R ELNWALY), HABLEDITR
fEZ = K)
KA25H, BN, BMENELIELEDIANE =R

o SW3: | #move to levelfii s,
(WNRLight T RESLANMATL, HAGLED) =
Elz 24T 1)
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N E
> IR RLF

w Zigbee + BLE (concurrenti®=()
o DENERSIMER, LI 2M RSB TR

a ¥ $FZigbee Coordinator. RouterFlEnd Device ({RINFEILE)

o Y FFBLE Masterf{ISlave

u Zigbee + SIG Mesh (switchi& )
a RAMILE, FohoNHBIEMMNE (ZigbeeTSIG Mesh) 5 ETHIENMLE
a EAWIEE, FRERTMEZIRSEEIfactory new reset
> OS2 H¥

u freeRTOS
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