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gl AT

File->Properties->Settings->ASCIl setup 0l Ad“Echo typed characters locally” &
2 HZF0| HUZ OIRHB =X &lot)| 6t AT 2t st AEHIIE

ProBee-ZS10 AlE X JH0IE Rev.1.2.1

COMZ Properties

| Part 5 ettings |

Bits per second: | EETTIN v |

D ata bitz: IE! vi
Farity: iN.:.ne y!

Stop bits: |1 vI
Flow contral: iHardware vi

[ Fesztore Defaults J

I k. -H Cancel ][ Apply ]

-

J& 2-9 HyperTerminal A/2/g ZE &&

LICH OIE <lot:
dEsLICH 28

gLt zs1o0

HES StHU HAIGH)| A= Local Echo 588 &&06t00

oo

;
&

© Mo oo

AT SE0l MUz SHEA2H OK 2t SHHO ZEAIELICH

“& ZBlinz - HyperTerminal

File Edit “ew Call Transfer Help
Dw @3 08
AT
0K
Connected 0:02152 Autn deteck 2400 B-h-1 SEROLL CAPS | pjom. | Gaptorss | Prnk sthio

18 2-10 AT 20/ 29 H2AE
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2.4 ProBee Managerg 0|88t &3
AT @¥E 0|0tk 21 ProBee Manager AZEHE 0856t zS102 &F L& IJts&LICL
0l PC REZ2IEl AZEYHE 0I26tH HOIE Z208 g0l 2& &= 2IRE &9 £48&
2 USLICH S8 S22 Export 8t & 2 =52 Importth Al 882 MAEE = USLICH
228 TEU AZF LEo EANWE YdIolEot= JIsk ME6tl 22 29 EHANE AF &«
€2 SHdte JIsE M3ELICL
241 AN2lg ZE g7
E ProBee Manager

Serial Port

Serial line  Baudrate  Data bits Parity Stop bits  Flow control

[COMT <] 8800 =] [§ =] [Mone =i ~| [Hardwai =]

_1&! 2-11 ProBee Manage A/2/& ZE &7/

22 =59 UART &0l %% ProBee Manager2l ‘Serial PortE &3&88t & ‘Open’ HEZ Z2&6t(
22 Lo HAGIH O 2-1210F 20| ProBee Manager 0@l 3t510] EAIELICH

ProBee Manager

Device Infornation

Product Name : ZE10

MNode Mame : ProBee-ZE F/ Rewv, t PTvl,3

Configuration Firmware Update |

-Remote Configuration

I~ Remode Device Setting

Address FMW Rev. :

Node Information

Sertial Port
Serlal line  Baud rate  Data bits Parity Stop bits  Flow contral
{COMS ~| (5600 ~| [8 x| |Mone =] I | Hardwai = |

EUl address + 0001350000000304

Product Name :
EUI address :

IEEE Address

Close

Reboot
Reload

e |[EEE Address

= Node ID

= Operating Channel
~= Operating PAN ID
= Operating EPID
= ¥ersion

"= Product Name

= Network Settings

= Data Mode Settings
= Power Management Settings
Security Settings

= GPIO Settings

= UART Settings

A SRR
]

Configuration Management

Export Import ‘

Restore to Factory Default ‘

|I]I]I]1 9500000003D4

Get the 64-bit IEEE address.
[EUI address, long address)
The IEEE address is a unique
device address assigned during
manufacturing. This address is
unique to each physical device.

_J&' 2-12 ProBee Manager

ool of o
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‘Reboot’ HES 22i6tH HZE ProBee HHIE MAISELICH ‘Reload’ HES 0/&5t0{ ProBee &
IS 482 COAl et BEAIE = JUSLICH Olel 3| ‘Configuration’ &0t ‘Firmware Upgrade’
BE S<otd 22 &4 oY BANW FO20IE stHSZ 0lsE = ASLICH
242 43F
el 39l ‘Configuration’ 882 MEi5tH A& FHO| HEAIELICH
HFE HZoHH BHEdold=s 848 =22 A0tN =Fs = HEooF LICH. HHI2 882 JIs
822 RN JUsUC £F JtHDCIE Lot St D20l &8 ZHIS £&F0l EAIELICH 3t
B2 WOl A= €8 =2 HE6tHE, d8" 452 MR WE0l 2LEX0 &AIGHI EAIELUL
HAMEtHz2 252 0ISH M AFgu 439 40l ZAIELIO &80 Jisdt &=22 3AR0s,
S 284S BHol ‘Save’ HES 220t MEE == YSLICHL £ 32 g0l HEE Mot
Ct ‘Save’ HES S5t MEGOF 48 =2 0lsoHs HEE 20l MEZON CAl Y 48 &
SOZ HS0tT BHPE g0l ZASLO HEE WHE2 ‘Reboot’ HES 2E0t0d HIUWES A
SELICH 20 88 £ &=29 3%, dFge HEE = 20 HE0l ‘save’ HES HIZH3S &
LICH.
Configuration } Firmware Update |
Remote Configuration
™ Remode Device Setting [P Eme &
EUI address :
Address J Fi¥¥ Rev. :
- IEEE Address
— = Node Information
- |I]I]I]195I]I]I]I]I]I]I]304
= Node ID ,—_|
= Operating Channel 4
= Operating PAN ID Get the 64-bit IEEE address.
= Operating EPID [EUI address, long address]
= Version The IEEE address is a unique
= Product Name device address assigned during
+-= Network Settings ma_nufa::turin%. T|I11is _adl;lrtllass_ g
4= Data Mode Settings unique to each physical device.
+-= Power Management Settings
+-= Jecurity Settings
+-= GPIO Settings
+-= UART Settings
Configuration Management
Export Import |
Restore to Factory Default |
_J&/ 2-13 ProBee Manager && 35
18 2-139 &3 3tHU M= ‘Node Information’ JHEI 02| Jt /.i'E—.” CIRA D, IEEE Address’ && &=0|
SECN A EH0= e 32 oM 220l ZAIZASUICH IEEE Address'= &)1 88 &F
&=01J] H=20 ‘Save’ HE2 HI#Hs T U= é*EH%!LIEL
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S A2lg ZEZ HZE U2 22 UERIN =8 23 =0 838 BHEE =& UsLIt
+ANE E8 RLEZ SWHIe £elll A= CHoIANA 22 AU 835 HAG=e A2 MU=
A=5HK %2 £ USSD 2 mioHor & LICH

A Lo dFHE HEGHH R4 ‘Remote Configuration’” 220 U= .. HES 226t &M
HERKAIN 05t A= HHIS HMst H¥E HESHd= HHlQ S5t ‘Address’ & &0l

I =
AA 43O & HHIE EAIZLCLC 2l4, ‘Remote Device Setting’ M3 A E XM AdH0F &LICH
Ol M ‘Configuration Management’ £Z2| 'Export’, 'Import’ HHE Otei0l U= ‘Restore to Factory
Default’ HHES ‘Reboot’ 22 BHELICH Ol S A3 JtH2I &3 &= &AM sdHi= 8
= FA LB ZEI HAIELICH O AEHUAM &AM 3B HdF =2 BHAGHL] ‘Save’ HES
2215i0f B WHES MESI] ‘Restore to Factory Default’ O|ACIIl ‘Reboot’'2@Z BIAE HES 2

= o
2ol 22 =52 MAISoH B3 48 WES JESLILL

S 832 Exportol0d MZEoled ™ ‘Configuration Management £22| ‘Export’ HES 226t XN
Zg AR MLHs 2EE F M HES 26tH ELICH OIZH MEBE 22 ‘Import’ 5HH
AEE USLICE ‘Remote Configuration’” 222/ ‘Remote Device Setting’ M3 &ASE HEiE &

Export £= ImportE oAl T &3 =9 HFES ExportotHLE A =E2 Import &€ = UsL

04
=
i
02
o
=
il
o
S
I
gy
10
Hu
e
0
e
1
30
i}
c
a

‘Restore to Factory Defaul’ HHES 22/5t™

243 IO HOoE

Configuration Firrnware Update

Message

Firmware File

File location:

Choose file in local PC Download from web server |

Local Device Update

Update
Remote Device Update
|Type | IEEE Address VYersion | ModelType | NodeN |ngress
£ >

Search [~ Clone local firmware Update

_1&/ 2-14 ProBee Manager & 9/0/ 2LI0/E StH
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Hiel 332 ‘Firmware Update’ B8 &EiotH EA SOOIE SHO0| EAIELICH ‘Message’ FE22
OIOIE Xyt 23E AE HAlote UHAIXIDIE EAIELICH

4N

HAWE F0IE otdS ‘Firmware File' 220 A 2d0EE HANW MLS LS = ‘Local
Device Update’ =2 ‘Update’ HEZ2 2&otH & LICH FIHO0IEE IIYES ‘Choose file in local
[0

=

PC' BIES =86t Z2 30| Ads

server’ HEZ 28010 &AM PCZ U2 E0tH A8
2UOIEE T&otH ‘Local Device Update’ 220 X &O0|

Sl HZE FHI2 22 UWERAIN Hat 2 =9 HAWE ol
=8 22 =0Jt= scllll A= bt

ZSotA #E = UALS8Z HIoHoF & LICH

A Lo HANWE OO ted

8 |E ©
Update’ 220 A ‘Search’ HHEZS 2&ot UHER AU
e

evice Update

)

OIEJL &g LIt

_=
SEHs 25 917 ‘Download from web
5 JASLICH ‘Update’ HES 2&0t0d

i A

AME 1D ‘Message’ 220 XIgi AEl

E
OlAOIA 22 E8l2 BAKWE YHOIE ot A2 MU=Z

H 24 HUHOIEE HANW WS LS LICH. ‘Remote Device
Z0otld U=

T E20 A= ‘Update’ BIES S=otEH HO

‘Remote Device Update’ £ &2 ‘ Clone local firmware’ X3 &tAE HEist £ ‘Update’ HES 226t
HEN Alelg ZEZ HEeE 22 29 HAKWHE ‘Remote Device Update’ 20 HEENH U=

B Ltz SHELICH
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3 XNIHl UER3 £4

AHl WERI= 2OUI0IH, t2H ¥ AESCIH0lAZ 2AELICH D& 2+EE XI0Hl HWERZ
= otLtel ROIUIOIE et olo &E H&E AECHOIASZ FLE LG &8 Xl WERIS
dR0le U A4REHS0 &= ZZ2E MSotH UH+UEKAIE *dotH ELICH

e XlHl RACIWIOIE (ZigBee Coordinator): RCIWIO0IE = XIOHl WERKZAS 22422 T2 X
4l WESAS HZEI| 28t S222M ASTHAHXIIIE LICH ZCIUIOIEH= AISAl Y
X2H WEKZIE FLs6t2=2 229 XOHl UWEKAN= 2 &tLtel RCIUIoIEetol &
MELICH 2CUIOIHE £8 EHAE HE(Trust Center)2 SXGHLE 20919 MALA A

&
22 ol S e UERD NRe d2=5S M&cte Igs =A;HELILCHL
£

e XlH| 2t2H (ZigBee Router): etRH= X1H L=E=2t9 HOIHE SHote dgs =
gLICH ZOUIOIHE 2<H 92 201 =dot22X 04l HERIA FEAl €52 etH

ot dedE &= AsLICH

e Xl1H| AE C|HIOIA (ZigBee End-Device): 9= ClHI0IAE XIOHl UWERIAS 2ol <
Xot ol HHE ==0 ACIHIOIH F&= SHREAS SAELICH TetA Ciole A o
&2 85Kl 2&LICH

e X1H| &2lUl A= CIHI0IA (ZigBee Sleepy End-Device): =¢lIl A& CIHHO| 2Bt ol

o
S HASLUL Metsd 88 ABE0l SR8 3% aH2Z A

Zs102 ZCIUIOIE, c2t<H, AE=CIH0lA = =2l e CHiolAZ SHotEE 230 Jise
LICH S8t 2 REE d8g Z2 0/0l cigots =It £8g S0l HESHH ZFT00F U, =
oAM= zs102 =EEHY 43 & Olet &= =It &30 e &892 UsSUC

H 31 XH £ g

= S A8 SHO OE S 6 AT
S HERISE HS A5 fI5t0] He
22 NHl WESTOH ZM5tD 012 &HFHI S5t ABLOE. A2EHSE AR

B Z2 A5t A

A= ClutolA A4 UWESKII S2& HHE L2228 2 2COUIOIE)E XD Us

22 HE QoA M8, dE ClH0lA= M AR20F B2 HE0| UAS.
scllll A= OBt | A2 Cole &&0] e X2 0IF0HANs B2 M. XA 2uAll oiE
O ES ot= dEARE ASH0AU s8 JI2t 5 OO0IH &40l JS+ US.

3.1 ZsS102 RCIUIOIEZ #F35I
ACOUOIHE CIOIEIE SHotD HE E24 SRELICL € X8 UWERAI= RCUIHE

N SHets =S AIRGIBIN HEZ S0l AZSLCL BOU0IEE YBNOZ 28RS0 =
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SfLICH zs102 ZCOUIOIEHZ &35 fIoHAM= Ofel

m e
= E
Qe
0n
=
oo
0
B
[0
o
i
=t
o
)
(=
=

N
= rr
]
-
o

==

ZS10 == EHE 20 UHI0IeZ &&FELIC.
dEXoz, Y tA3E NEELULC. MHE0tA30t NEEXN 228 zs102 JI2 ME ot
AQ AS 0|20

o MEXOZ PAN ID Y/E= EE PAN

DE XN&E&LICH XIHEO| ete™H zsi02 158t PAN

M X St L| |:|.

=2o-g

X8 UWERIN ] = UAs W=

i

(Permit joining).

3.1.1 ZZOUOoIH =& EH d=
g 4F

ZS10 (EEHE ACIUI0IH otJl ?Iot0d Ote AT BES == LICH

4

AT+NODETYPE=n or AT+NT=n
O/ ne gt2 0=none, 1 = coordinator, 2 = router, 3 = end-device, 4 = sleepy end-device

o
-

L EHOF B ATZ HES =8ot0 clAlS ot S ot BHd UWE0 HEHES

Ct.

il Al

AT+NODETYPE=1<CR> # Set node type as the coordinator
OK<CR> # Response

ATZ<CR> # Apply the change

OK<CR> # Response

3.1.2 ZCUIOIE & 0tA3 €3
X Hl R2CIUIOIE I AISES® ZCIHIOIEE XNAEE =04 HES MG 2 24 ZHISD It
Z 2HE0l B2 MES HE6tH oY XOH WERKIAZ MHEZ MESLIOH MEXt= ZCIUI0IE Dt

x| 42 AR
HMs =M HES2 0l AT HO0IE 012510 NFE & ABL

AT+CHMASK=n or AT+CM=n
Ol n= AMEE HE O0tAF, J]E22 = 0xO3FFF000

He OtAT= 32 HIE 16822 JINMH 2 HIE=E olEY ME2A AAE R E UEELICH HE S
A THE 12~155 AIE35H)| fIiM= HE0tAR S 12~15 HIEZ2 122 dF T M0F 3t LIHX
HESE 022 &5 00F &ULICH Jl=8t2 0x3FFF0000IH Ol= ME 12~255 AIE&th= 201
LICt. zS102 ME 12~250t2 XIRAGIEZ 0~11HIE ¥ 26~31HIE= &4 022 HFE00F SLICH

H 32 2 ME0 oigot=s HIENIATIE 20SLICL
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H 32 Mg HE OI£3

Channel 12 13 14 15 16 17 18
Bit mask | 00001000 | 00002000 | 00004000 | 00008000 | 00010000 | 00020000 | 00040000
Channel 19 20 21 22 23 24 25
Bit mask | 00080000 | 00100000 | 00200000 | 00400000 | 00800000 | 01000000 | 02000000
3.1.3 ZCUOIHEY PANID &3

€ X1l HEf/I= UWERIAE AEot)| |IotH DR E PAN IDIJF €& & 0{0F &LICH PAN IDJt
000022 &H&¥El= 22 ZS10 2 229 16-HIE H=+E ZMGIH PAN IDZ2 AISELICH ALEXIt
PANIDE & & &FotXk & ZR0= oteHel ATEHENHE At=otH ELICH
AT+PANID=xxxx or AT+PI=xxxx
O/ xxxx= AtEE PANID. /€ £0/A 12AB. J/E&¢ = 0000
AMEZXIL PAN IDE XIEAINl= 22 PAN IDE JtXl= XIHl WESRI AL EMMotX E=Xs =ololf
OF SLICt. Z2 PAN IDE JtXl= UWESRII EMEMHUH = PAN IDJt S S0HA EAZH MEXNE
M PAN IDE XI&EGHOF &LICH [2tA PAN ID S=EWRIt &4alct ZSM0l= PAN IDE UHs2=2
MHTIH AtEcts 22 HEELICHL

AMNEX= S8t Ot AT HEUHE 0|3t 64-HIE &% PAN IDE XNEE == JUSLICH NS =&
PAN IDJ} 0000000000000000 & [MH0l= ZS102 XHAlQ| IEEE F=AE & PAN IDEZE A AFEZEHLICH
StE PANID €Al THE XIOHl HERKRZIDL S=CX 2= st gt2 JFH0F &LICH
ATHEPID=xxX ---xxX or AT+EI= XXX - XXX
Ol xxx---xxx= AIEE EPID. /Z =0{A 0123456789ABCDEF. J/Zg&! = 000---000.
3.14 &0 ol (Permit Joining)
ctREH E£= AE=CIHI0IADIN XD WEK AN &OHotAA & dR20= 012 dssdts 2O UlolH
T= 0101 UEKANH EBOS 2tREIF otLE 0lA =MaioF &LICH ZS102 UIERKZ H#WE Ot et
22 MIHK ggez 3E& LIt

o HFON st & HFHOH =

o AT HHO 28t dAIAQ EHH HE

o (CIXNE U= &S0 28t LAIEQ &N oS
stab 2D SI2HEE A8 H20 = E FHlet: AMEX UWERKRI0 &0sEts ASLICH @
ctA BE0otatel 2HIJI 2ME £~ O8Z 0] REE AIEdte ER0= SEs8 FoIF E2ELICH
SN B SIEHESE 2F0HM Ol 22 ATEHESE oIsELIT
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AT+PERMIT=255 or AT+PJ=255

HERZD B0E LAMHE2Z oEct)| fIHM= Oteiel ATEENE 0IEELICH

un

AT+PERMIT=n or AT+PJ=n
Ol n= &0IZ 5185l= A2t (F). 6189 =1-254

LSt function HES AIS6IH UERZ EOHE IEE £ USLICH 0] B function HEOl =X
I} 2 = o

= ANBRH S-clXAAH 22 (S22)0 €= AlE 2t S UERZ 010t 52 LICH S22 S
HPotAH Ot AT SE0E OISELICH

Ol n= BHE 5/&0t= Al2t (). ol EEF =1~254. J/&Eg =255

S22gt2 UIERD o€ XH AZdES ZEHIZ NELICH S227tF 2552 Z&EHEH OE =52 UE
3 FHE 4 ASELICH £8 ZOUIOIH £= UREIE MAISE MU E 0l S22 Al2b 2+
3 UE o UERI H0E SIESELILL

F9. WIEFHIN 0/0/ E0jet == WAISE ZHol=s oE R0l 4280 WS HWERT0 &
0o JtSEHLICE otXIEH 0 ==0F OHE UIEZI0 EHE otACHIF LAl s LIEFHF0] & 0o}
d g Woje ZOHO0IE £& OIE CIREERES &K 5801 ZR28&/LICH

3.2 ZS10= ctREHZ &FoLI|
ctREE HAIXNE SHote =E2A4 O
2 g A0 SOAUNOF otH %.:!é*EH(HI S0iZ = 8lsLIth

r|ﬂJ
|I‘|
10
gT_:I
w
Im
-
In
tu
x
Ofn
i
e
2
$0
>
C
a
o
0
o
H
In

uin

0

ZS102 ctREZ ZEHoH)| PoiA= Otciel HHE = LIC
e 75109 L& @EH% ctH=Z XI&EELICHL
o HEA¥OZ XE OAZIE XNFEYLICH MHE AIE XNFGHA E28 zsio2 Jl= MHE
OtA3 gts 018 .
o HENMOZ ZOGtLA St= XIHl WERZAS PAN ID 2/E£=
A ¥2d zs102 0/01 &Mot= XdH UWERKAIE HMot0 A= PANID &
I£= 2% PANIDE 0IZ20ot0 UWERAIN FHELICH

o [E LES9 UHERZ W SYHES ZFELICH

321 c2RH & &’ X&E
ZS10= 2tRHZ X &oh| oAM= Ot AT &0

m|m
m-
c
o

AT+NODETYPE=n or AT+NT=n
Oy n 2 gt2 0=none, 1 = coordinator, 2 = router, 3 = end-device, 4 = sleepy end-device



L& "Eior XEE

0

Ofl A1)
AT+NODETYPE=2<CR>
OK<CR>

ATZ<CR>

OK<CR>

3.2.2

o
>
N

02
0
o

ProBee-ZS10 AlE X JH0IE Rev.1.2.1

4
02
_O'j
L
g
0
&
Ol
o
JA
Ol
0
in
i
i
-
o

# Select router mode
# Response

# Apply the change
# Response

ctRE MHE 0tA3 €3

ZS10 cHREHUL AECIHIOIAIL WERKIAN HFHOHGtLA 222 &FE WE0A3A0 ot 2
eSS Met = 22 X8l UWEKAI a*m%*u Ch. Mets g OtA=3 23 A 0ot X
ots UERIZAS iEIHIOIEDP ArEot] U= HE0l Z&TNOF ELICH HE ot

SO0AM F0ot1At
[ES

= UERII e 12018 SES0IEH UWERAIN F0iotXt ot= ctRH L= HNECIHIOIAS] XY
20tA3d 1280 HIEE 12 SEEI(HOIE srLICh

323 ctRH PANID €%

X Hl et*H E£= ASCIHI0IAS] PAN ID &/E£E =& PAN IDE HOWotIA ot UWERIZS 2
CIUIOIE 2] PAN ID/EtE PAN ID2F S2ot0{0F &LICEH RCIUIOIEIE Mts22 MAE PAN IDE 0l
EY 32 OtcH ATEE0E ZCIUIOIHMA &eot 2S¢ PANIDE 2=+ USLICH
AT+OPPANID or AT+OI

eS8 E£= AELCIHIOIAS PAN IDJF 00002 Z<20l= PAN ID= SAIELICH PAN IDJF 2 XIGHHLE
SFANEARSH ZzS102 =F PAN IDE HIWELICH =& PAN IDJt ZCIUIOIE2l =& PAN ID2H Y X
g 2 UERAIN HFHWE AMZotd ZXotK &= B20= GE XIHl UEKIE ML
S 2852 ZCOUIOIE2 & PAN ID= OfcH AT EE0HE ZCIUIOIE A A36HH e+ U
SLICH

AT+OPEPID or AT+OE

ctELE AE=CIBL0

| A9

Jk’l'

f{ PAN IDJ10000000000000000 2R 0l= =&

3.24 &0 o8& (Permitjoining)

X8|
g2 ZOUIoIHS
gLICh

ct2E= 2[WOUIOIEHS OI&IIXNZ 08 SES2 HESR3A B#WE
S UL 4 3

XAt 0O
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3.3 ZS102 Yt ClHOlIAZ &ZEF5HD|

UE CIHoIA= UWIEHAS JHE LH0l PIXIGHH HEE =Eoteh SAlcts &I 'uu et ol
E CBIOIAE HAIX SHES otXl &SLICH ZS10S S CIBI0IAZ HF6tH Ot SHE T2
o gLICh

e ZS102 AHCCIHIOIA &S HEHEIZ XFELICH

o HENMOZ WY OIAIE XNEHELICH MHEOAIE KFOHA Z2H JI=2 e OtA3E
AEELICH

o HSENOZ PAN ID Z/S= & PAN IDE XNZELICH BADX LS ZES ZS10

XOH WERKIE HMGIH IsHoZ H#OWE AMTZELICH

Z AlZtHIst(poll timeout) 3t 2 Z=JI(poll period)E & & &fLICtH

Feio)

ro

n

EH, XHE OtA3 2 PAN ID/EE PAN ID 88 AES2 URHY R €2

UM HaeE =
2 PEHZ £Fo1J] E FXAOHAID| BHELICH

SFLICH E2CH XAl

ro
w0
0
0z
1%
ro
w
N}
N
wn
g
o
Mo

AE CIBHOIADE LWIEKAN EOGHH, AE CB0lA= HEE =ES(2CUIOIEHL 2t<H)0 =5t

CH HHE == e A= CBtolAS 328 XALE HO0IS0/et) Ecl2= HOISH MEGHH
BIAIKIE SAH6! 2 E2 dUE CHOIADE & AIZOICH et E

gt SH2Z AZE LU 0 HIOl
LEE E (pol)dte st HEH SXAIF DXL DX 22 22 HEHE SS= g A Ol
AE HOIEZRH AfMGID HOl& HAIXIE SHGHA %SLICH O 2FAIZE = AIZHHIE (poll
timeout)Ol2t) =2/ MH HHE “E0AM ZFE00F &LICH E£8 HMECIHIOIANAM HHE LES
Z FJ| (poll period)ctl 2cIRMH HE CIHIOIANA EFELICH £ ==

I
ol
|
=
U
U
i
0

CE—

E ADHSEO 2L BH SO0 QTSR UH WE CIHIOIADL THUE EIOIZHA AKIS
= ¥es YN & YsUC

75109 = 2tZ2 Otciet 20l S-clXAHS s dFEe

]

ANEga+ UsLICh

ATS51=n, O/ n= = A/ZtHZt (poll timeout) & (X). J/E&¢ = 60.

Ol 2 MHE L ColM d8Ees YULH Sh12A XEE AlZHE)UO A=CIB0IAIN IHHE
SEWAH 2 RF (poll request) HAIXIE EUX £2H IHHE LE= AHE CIHIOIADIN HIES O
E %t 2+=F0t0 XY E HIOI=(child table)Oil A A HISHLICH

ATS56=n, 0/ n= Z =7/ (poll period) & (s). J/E& =5.
AlE ClHI0lA= Sh62z2 XEE 2 FIIE 0|6t

5
of ZW UERD &2 OE =22 HOoIH sS4a= 8 ASLICH

ATS55=n,0/lf n= &0 AlIZFHIEF (rejoin timeout) & (X), J/&&¢ = 10.
IMBE =219 HAQ| S552 XIAE AIIECH @8 AI2tSoH ZBOHXH XYe == 8 UESR
30 CAl E#HE A== LICH
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AE ClH0lA= IHEE LEE 2F =DI0ICH = St 0F GHAICH £2lll AE ClHoIA = Eel &
g 252 SOHIIKE *SLICH Metsd S0 s CutolAtsE gel HAIKIE Bun g=xH1e
At JtsELt

3.4 ZS102 =c|I AME ClHtOlA(Sleepy End-Device)2 &&BH|

=2l AE CuiolAsE L8 AMSCIHI0IAL S25tLE =8 2S5 (sleep mode)lild P46 SR
SHE NAH &8 A28 22+ U= L& LT ZzZS108 =2l A= ClHtolAZ 836D

fIHAM= oreHel A

un

M2 AlJ1 BHELICH

o 7S102 2|l AE CIBIOIA =S HEHZ XFSLICH
. Mmooz, Mg 0tAIS NFSBLICL WE0AIS XNHGK 228 JI2 M2 0A3S
}R%FLH:}

X dl #Hl2

oot Ol=0iEL

£ Mg AN A3e == HEH, HE 0lA3 L PAN ID/EE PAN ID &3 YHE

Lot SLELICH. BC XMe 85 22 3.2 ZS108 2IREHE &F6/7] € &#Xot

SAS oL IR ¥2 3™ A= SUH0l &8 (sleep) L 013 L (wake-up)Oll

b X3 2CUI0IH & 2tRE= HAIXE SHGHHO 8PE§ =80l &S X

2= B XIOHl AE CHolA= HRES AlZtg &8 &2 RSO & & Al2b 2HA0HH
ASLICH zS108| &8 2&E= Ot &

IHOILEA GIOIEHE &

Ol S-eINAHS g2 &8

ATS51=n, O/ n= = A/ZFHZt (poll timeout) & (X). J/E&¢ = 60.

Ol gt HE S“ColM d38dEsE YULLCH Ss12A4 XEE AZHE)UO Selil A=CIHolA DL
HEHE S“S0H £ 2E (poll request) HIAIXIE EUX £oH IHBE &&= £2l0 A= ClUtol
AJF HERIINE MSCD 265t XIS HIOI=(child table)l A AHHIEHLICE

ATS53=n, 0/} n= EE/ Al2t (sleep duration) ¢ (1/4 =), J/E&t =8.
ZS102 S532 = AFE AM2Se RHSAR(radio)E 110 sER2E

ClatolAa et gel salll dE CHiolA= Shests 2 =
=8 NS AMA2Z AEot=l, S& 42 2 A R
o

UASLICH

ATS52=n, O/ n= Z =7/ (poll period) ¢ (ms), J/&z¢ = 100.
el AE CHolAE= SB322 XNEE =8 Al2H0l ZUEHU, function HEOl =HKXIHLE, Al
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2 OIOIEHIE ZM5tH =8 2E0M HOLEAM S522 XIEE = B2 £ FIIE 0I8206t0 HHE &«
CE 2 gL =cdo A OH0lA= HEE =22 OoIe W&ol 28 Mg 0IF0 X
82 s52= J1=280l 100msZAM HIWE #H2 2 FIIE JHAA ELICH

ATS54=n, 0/ n= CHI|AIZ2F AIZ2HAIE (standy timeout) & (£), /& =5

=8 2S0A WO &2lhl e ClHolAE S542 XEE A4S0 X8l WERKA F&= Alelg
ZEZLH OB $=ATX $29H Al S2HZ2E2Z SOZLICH 2t HI0IEIJE O] AlIZESOH0 %=
H EFOIODF 2IME 1D CHAl S54gtez XIFE Al2tsS0oF HIOIEE JICHELICH

I

H

cC
]

=

ATS55=n,0/0f n= IHE G AlZtH 3 (rejoin timeout) & (=), J/&g¢ = 10.
IHSE L E2t9 HA0| S552 XFE A2 @8 AltSo Z2UHXIY HLE == &M UES
30l CHAl E0HE A& LICH

HeE L=
7 o HFFFFF7
1 | | | | | | | I 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1 | | | | | | | I 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1 | | | | | | | I 1 1
L h 4 y .V 1 1 L L L
S53 S52 S54
— =g ple Ao|F-f ———ple— = —p

2|0 A= ClHtolA
—————— > = QF

Poll Request)

(
<« 0ol u#

18 31 =8 ¥ Fo/Z-g AlE

Cet =2l A= CBolA= =8 X5 AI2ZH0l BototAl EO0tE function HHES QHEE L= Al
clg OI0IEot S0HE =8 XE AIZ0l JUYSHY OIEINZ =8 250 JHOLIA HHE
LEQ 22 S52 2tALZ 3Gt OIOIEIE S54 Al2ts0oh Se® OAl 8 BEx2 SHZLICHL

F9 22/l 9= C/HI0IAT Al2lE HIOIEZ Q16t0 =& ZE0A WOl R XEM AlclEZ O
OlEIF &4+ QsUIL [MfetA Al2Ig HI0IHE 2 I g FR0E function HHES ALE0IH
sclil 9= L/H0IAZ BN WRIILE GIOIE S8ES 200t Flofl O =2 EHS Al2Ig [/0]

H ZZ2EZE MEotAE IS FHELICL
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3.5 XlIJH| 29t (ZigBee Security)
=3 F

XNOH Z2E22 2ot2 D6t dHZASLICH X Oble JI8H2Z IEEE 802.15.4 (AES 25
3t L CCM B9t @ZE)E AIEoHXI 2 ZzS102 Ot HE S 0|80t HS =2 2o &2 RANE
LICH

e 128HIE AES 233 &1el&

o S NIST 592 2ot

e 23 Y HERIAE J| EHEH HY

° 9' /\-!X-I DI _Tl_|»a| =13 E g/\l

e CCM 02 (RUIIOIE E£= HestEe S5 25)

o EHAE HIE (Trust Centers)
351 B £F
2ot KRGt AMEBX= B =& AIE R E Ot AT ZHAHE 0120t XNIESHHOF & LICH
2ot =F A2 HFI H8B 215 L 2S5 WERKD &M 2HM ALEELICH £8 AAEX
= 2o =FE2 ME 2 SIEF HdEE 25 JUXLH 0 R XIAH HEEL=Z 2AF=Z AKX 2SL
Ct. SLs HIEKIN =8 2= LSS 22 E4xZFE HIESE 3D 00E gLt 2ot
2 Ot AT 932 0I86t0 8 &L

AT+SECURITY=n or AT+SE=n, 0/l n= &=3t === (=23} AMEE, 1=F 235 AIEE

3.5.2 &3 I (Link Key)
EYAE HH (S&4E2=Z
Gt X+ ot= ZdIJt SHEE
ctA UERIZN &6t
AL O0F SLICH &3 I

qE|L1|0|E1)E DO WERIT0 FH0i2 I 23 312 2FSUC. O
23 I8 SEoHN 22 Y UG WEHT o= AHREUC O
LESS WEHAN B0El ol 02 22 23S NS &

OtcH AT &= 018otH 28 = USLICH

0|0
O|I

=
[—

rr tg

LU

AT+LINKKEY=xxX --"XxX or AT+LK= xxx--xxX, O/} xxx--xxx = 128-H/E 16& =+ EZHAE HEH &3
Jl. JlEat = FFF--FF,

3.5.3 UIE®3A 3| (Network Key)

HER3A Jle WEHT e Z2™HAM AIEEes 253 IILCH HWERAINAM M= 2E OO0l
H= WESZA I1S 01836t LSstELICH UWIESRKA Il= ZCIUIOIHNAE &35S Ut UWE
3 Jl= Ot AT ZHEE 0I25t0d 4&8E &= USLICH

AT+NWKKEY=xxX - XXX or AT+NK= xxx---xxX, O/ xxx---xxx = 128-H/E 16Xz~ HER T J|. J|=E¢
= FFF--FF.

354 3J| YHOIE

ECAE diH=E UERZD It =8 o1 25t WERAZA I

0
rr
>
1o
]
I
fon
ol
ru|m
E
Im

Qﬂ
1

)



ProBee-ZS10 AlE X JH0IE Rev.1.2.1

MZ2 UWERHZT JIE Y33t &F UHERA
Ol E2=HAE LG M22 UERZD JIE dE2=2 2 =& otk @1 g8
MEELIC EHAE HEBEHE MZ2 UWERZA 210t

AT+UPDATEKEY<CR> or AT+UK<CR>
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4 OOH &=4

ZS102 S LUIHAE(unicast), ZEIMAE(multicast), B2 =9I A E(broadcast)2 Al JHX /\-IE s &

SO UI0IE &s4als XFELICH SUMAE= & JHel EF XI1Hl ZHINA CIOIEHE M&stl=eHS

QI0ISLICH. ZEPHAE= S& X1Hl &4l OS0HH HOIHE 2Bl=s H2 20IELICh ‘='§E9H£

E= UESD &0 EMdte 2= X2Hl ZUINH CIOIEE d&dct= X2 20I&LICH

75102 HUE 25, H0IH 2E2 SOt & ZEI ASLUICH OFeH2t 201 SIHX HlA d

OIHE &8s = UsLICH

e JHE Z2E (Command mode): ZS10°8| £&F 1 =&= fet AT HHUHE 2d&6t= BE0IE
Z,AT 380 E 0|80t dlEX= OIOIH &S stet BYLIC
e 0OIOIH ZE (Data mode): XIZHl ZHHIZ2 H2 29 HOHE Z2UWI| 918t LELLICH ®=2

2o HOIHE EM HOIH 2EZ HEGIH HOIHE H5Re=z BYLICL OOoIH 2E
E WHLUAH “+++"S LSELICH

41 HUME Z2E (Command Mode)

411 SLIHAE (Unicast)

FLMNAEE= otLe E8 &®E HUl(source device)ZRE CHE otLIel E8 =X &H| (destination

device)2 Bt HIOIEDt M&EE 42 2OIgLIC |SE &Hdle XN1H WEKIAN EMdote o™ X

JHl EHIE €= JASLICH SE HZHIE XNFSH| |did=s e SHE U9 X1Hl =4 (ZigBee

address)Jt 2 & LIC

2t X3dl &dle 64-leE 2 16-HIEQ SIIA X2Hl FAE JIXLD USLICH 64-HIE Fa= M

MUFAMN 20HEE BH DR FALLILH 16-HE FaA= XM WEKHIAN 2HED 20HE=

F=AQLICH ZS102 SHE HUIE 16-HIE L& 64-HIE F=AF SIINE 085610 NEES AUSL

Ch. SLIGHAE HY2 |s ATEHES Ot 25Ut

AT+UNICAST=<node_id>,<MSG><CR> or AT+UC=<node_id><MSG><CR>
O/} <node_id>=16-H/E L& 64-HE F4, <MSG>= AE& H0/E

HIOIE2 =0 Z0l= 90 HIOIE (&
&lotd 2% OIAIXIOF HEAIE LU

_+_

o

AT+MAXPAYLOAD?<CR> or AT+MP?<CR>

412 HE|
ZEIHAE
b 8EE
SLICH

HAE (Multicast)

otLtel E& HHIZRH & & OtO0ICI(group ID)E
. 2 ZHlel 1§ 0t0ICl= AT+GROUPID
OteHet &=LICH

10
=)

o
-
o

S3tAl 72 HHOIE)YLICH
Ct. Jtsst

49l

Gl ol
ZIOH G0l 3

ZHIE=Z HOIH

ot XNEE = U
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AT+MULTICAST=<group_id>,<MSG><CR> or AT+MC=<group_id>,<MSG><CR>
O0/§ <group_id>= & 0f0/C/,<MSG>= HZ& L0/

5t OOIH &% HA= Ot ATEE S 0I8otH XNEELICH oHEY SAAIXNAEO CHe THME WE
2 7S-clXAE 225 FXGHAIDl BHELICH

ATS36=n, O/l n= & BIZ.
ATS37=n, O/} n= HIYHE &t X} Z(hop) &+

=o Xl BEZ0WA HWERZ BFotE Lot Flof EEEHNAE HOIH A5 8F0] FLOH 9
Wze=z Hatord ASLICE 0] Hets =dtole EEEHAE HIOIH &2 8% 0lc/E 222/L
=0 1IH2!

Ct 0] Mate 1=5 he 1 2 ZFZ0/X8 otMst BEEIHAE HO/H HEE Rl 2
ZFE0F HE010/E FHELILH BZEINAE S0/ &g FR0E &HE Al2 K&K Transmission
timeout, S33)4f &% IA/Z F £~(Transmission retries, S32)° & & 0| Qo HEZ0/ 0/F0/&LICH
BiEist JWHREE BEZEIHAE Hat2 =dfole #210] H/EBF AL Al2F H/2HTransmission timeout,
S33)2 1000 0/&t9 gteZ AT otd M= JAIZ Z ~(Transmission retries, S32) = J}5&+ XL =2

g&ols A= FHELIL

413 BEZSINAE (Broadcast)
BEZONAE=E S8 &5 FAHIZRH WY UWEKFAINH EMdte 2= X8l ZHINHA HIOIHE &

&ots NS 2A0IFULC EZEHAE HH2 Ot 2&LICH

AT+BROADCAST=<MSG><CR> or AT+BC=<MSG><CR>
O/} <MSG>= HZ& [/0/E

ro

AMNEX= E£&F S35 HANAHE 0|86t 85 HRAE XNEE = USUCH oY SHXAHO O
AHst WEe 7S-dAAH 222 EX0HAID] L

ATS35=n, 0/} n= BEZCEJJAE 3

ATS36=n, O/l n= &% Bt&

= Xbl EE0A HWERT JEoHE Lol ol BEE2EIHAE O NS 80| O 9
mzies metoll QAUsLICE 0] Hets =diolE BEEHAE HIOH A2 8L 0lc/E 2o/l
Ct. O] Mt 125 He 1 W2 ZZ0/X B otAet BEEIHAE HI0/H HES o 201 1IN
FE0F HE010/E FHELIL BZEINAE S0/ &g FR0E &HE Al2 X &KTransmission
timeout, S33) 2} &% IAIZ F £(Transmission retries, S32)9 & &0 2of WEZ0/ 0/F0/&LICK
BiEist JWHREE BEZEIHAE Hat2 =dfole #210] H/EBF AL Al2F H/2HTransmission timeout,
S33)2 1000 0/&e =2 & otd %L MAIZ = =(Transmission retries, S32)= IS5t A gtS

&85l A= FHELILL
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4.1.4 HiolH2l dIole &3 (Sending Binary Data)

HUME RSO EX HHEW E=20| A= JHIEl 2IE0ILE WAHOIA
olFdE MOE2Xe #wEdH(v)= JUE OoleH &2 g4 .

0x20(Space) Ol Al OX7E(‘~) KISl &1 o] 2Ats AT YA ZEAIE 4= ISLICH 0l2 22 S
> ZNES HUME REUM MSE6H| fdiMs E 410 20| o129 S oM CIOIEHZAN JLoH0
OF &tLICH.

H 4-1 Examples of Special Characters Encoding

HEX | Abbreviation | Glyph | Encoded | Description
00 NULL - \00 = JH=E (Null character)
oD CR - \OD el Xl 2l (Carriage return)
0A LF - \OA ctel IS (Line feed)
08 BS - \08 84 AMHOlA (Backspace)
09 HT - \09 S2t0IEE ® (Horizontal Tab)
7F DEL - \7F AR (Delete)
gHtoldel e2ZE& HMO=2X  (Control
5C - \ \5C ) .
character for binary encoding)

e

E0 A abc<CR> Olct= CIOIHE EZEMNAE ot
otol ATZE = OIS ELICH

d0l= Ofeet &0l CIoIEE ¢

N =
00 Ul

AT+BROADCAST=abc\OD<CR>

415 &2 HAIX EA

S11 dIXAHE HUME ZE0AM =48 HIOIHE BEAMEX HEE ZHELICL HOIH 2E0AME
=AIE OO &4 HAIELUICH S11 gt BESH| fIiA= Ottt 22 AT 83 0IE&LICH

ATS11=<value><CR>,
O/l <value>9/ &2 0= B2 HAIX HAl oFa 1= 22 HAIX HAlE

S110] 12 SFEH AE HAIXIOL AHME 2EUMH EAEO ELLCH =4S HAIXIS HEAl SEH
£ +<IEEE address>|<MSG><CR> £ JtXIAH &ELICH

HUE BEUM =4&E HAXE BEAY 22 F 4-10 BH%SPE E= 2N e3Y A0 =&
0 #EELICH OIE =01410001950000000001 %‘—ig IJIXle = =22 EHabc<CR> 0l2t= HIOIEHE
#=olst AL HIAIXIE Ottt 201 HAIEO0 &EUCH

+0001950000000001| abc\OD<CR>
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Fo WA PTVI2 Z= 1 0|8 WIS H 4100 LIEHH 2TS0 Q/ﬂgauu PTV1.3 b?ﬂ
LE T 0/59 HEOME HZHMO)LY 16X <2 0x20(Space) Al OXTE(~) NS 29 8o

E SN0/ 1L L0 EAIELICL

4.2 Ol0IEH 2% (Data Mode)

MESIOA ot= OB HME BEE AIS 6?04 dESIIU U 2 dR0= HolH 258 M
2 = USLICH AT HH2 0|20t HOIHE MBI LA ot SHE &H = EUI=

HIOIH 2S00 S0ItH, ZS102 “+++"'E OIO6PO# CIOIE 2ES WAHLI2DI =
HIOIHE oY =E ZHl L= HHISHAH HSELICH OOoIE2E Al2E 28301 L& Al2k(inter
character timeout)2 Z=t& MK S0 OOIEHS0l 322 UHEN
HUME 2E=Z WHLIE = CAl HI0IEH 25 ME&EW CtAl =GR 6HH Oteh AT HEE2 A8
2 ASLICH

0

>
1
0k
o J
C
a
(=
o
i
+
+,
Hu

ATO<CR>

421 $SLMAE OOIH 2Z (Unicast Data Mode)

SLIHAE HOIH 2= 3 i‘:(ﬂljﬂ ANEXo2 HOoIEE WX 2%? A2 ELICH LK

AE HOIEHZE= ATD H2E82 0 ojﬂ, AT+TRANSMITMODE=1 (£2 4) ¥¥g 01830 &0

24 UASLICH ATD= TrLDHﬁE OO 252 =0HIt= HELLICH AT+TRANSMITMODE=12 0|

Ol &8 BEE ‘|SLMNAE'Z &80l ¥E0/12 AT+TRANSMITMODE=4= 0I0IH && REE
o]

=2 o
AMALEZ RLIHAE'ZR HFGte FEYLICL

ATD 230 2T FHl= |LMNAE OOHZEZ SA SHIM “+++" 2UE2 Z2EE WA
Lt2Lt ZHIOF el E MK |KLIHAE HIOIHZ2ESE |ASLICH ATD HE2=2 KLIFHAE OO
B 22 S02 22, ZHIJF 2ALE CAl |LIGHAE HIOIE 252 SOOI #10 HYHE 2

2 SO

‘F'JE'OH AT+TRANSMITMODE=1 (&2 4)E &&ot=s 0= FHIJt /A0l Y &d |FLIHKHAE
IoIE 220 SHZLICH |LMNAE OO0IH 252 HACHHY “+++" EXNHEZ RLIMNAE OOIH
2EE A2 WHMLI2 =, ATHTRANSMITMODE=0 & A dctH 8&EE2EE HE = HHIE clAg

SLIHAE OIOIE 2E2 28 AT SE=2 Oteiet Z&LICH

AT+DESTLA=<value> or AT+DL=<value>
=X &H|o 832 ATD ¥&EO|LF AT+TRANSMITMODE=1 ZEUHMH AIE&Z= SHE &H|2 64-HE
IEEE =42 XI&&LICH
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ATD<CR>

Olel XNI8E IEEE 64-HE =AE JiXle &HI22 SLUIIHAE OOIH 2=0 SOHZLICH 0 32
cIAIGHA 21 YO s As2e2 S&EELICH

ATD<value><CR>

<value>Z XI&E= 16-HE LEO0t0ICI £= 64-HIE IEEE =AE JiA= U229 |KRLIHAE O
OlHZ2E01 SO 2LIC

AT+TRANSMITMODE=1<CR> or AT+TM=1<CR>
Ol2l XIZ8E IEEE 64-8BlE F4AE Jikl= EUI22 SULIHAE OOIH 220 SH2LICH 25 BE

£ HgotJ| ?5t0 c2lAlol EeLICH

>

0 g0 W
E

LE2 FLIMAE HOIH Z2&'(Unicast to Sink Node)= & 3(Sink) =S WA CIOIHE M&6t
HAE OIOIH 2EULCH 43-E= iy =59 S61 dXNAHE S&HE2ZN XY
612 &0 et 432=E= UHESKAY U4 OS50 =8 HEISHH ZEPHAEES 0
LEYdsS YelB(advertise) WAL OE HHIS2 43 &9 FAE MEELUILH

SLIHAE OOl 220 A= HHIS2 MEE 43 LE=2 UOIHE dSELICH
OlAM BtLESl &HIDF T2 HHIEZ22H HO0IHE #&dle 22, HOIEHE BUO0 ot &
gMoz ZRI FAE JI&dte U A3 &2 %LI?H&E Hole 220 M= =R
Ut AAZE OE HHISHAH Lel== gLICH HOoIHE =&dt= U HEE Mo 2
S Al A9 S S0t E‘?é%*gi}#d 2= &HIS0l HOIHE =2LHOF

o> 00 2 (I g
ol

-

H O

n 0z -~

W % [~

o0

o o
10
1]

= —
0

un - fm
o
u

Paal

i
v
njo
0
5
0
=
o
C

‘A3 EEZ FLISHAE OI0IH 222 2tEst AT HES2 Ot 25LICH

ATS61=<value><CR>
O/l <value> = 02 &L 43 £ 0}, <value> > 02 &FHL <value>= FJ/Z2 & I&
(AT+DESTGROUPID) (f %5+ &H|Z2 A3 ZIE 6l 43 =2 &5,

AT+DESTGROUPID=<value> > or AT+DG=<value>
A2 HEIHAE & A 16-HIE I8 Ol0ICIE 8 A& LI

AT+SINKINFO?<CR> or AT+SI?<CR>
A3 LSO 16HIE F4 U 64HIE F

< “FFFFFFFFFFFFFFFF" 9t “FFFF”

b
]
i
=
]
-
a

L HESRIAN A3 S50t EMoHA 22 &

AT+TRANSMITMODE=4<CR> or AT+TM=4<CR>
‘A3 LE2 RUIMAE dOIH 220l SHZLIOH 43 2&E HES 82
grLICh

Il 215t clAlol 22

OII
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il Al

AT+DESTLA=00019500002FDC40<CR> # Set the destination IEEE address
OK<CR> # Response

ATD<CR> # Enter the unicast mode using destination IEEE address
OK<CR> # Response

Send unicast msg # Put the unicast message

+++ # Leave data mode

OK<CR> # Response

ATDOOOO<CR> # Enter the unicast mode using 16-bit node ID
OK<CR> # Response

Send unicast msg # Put the unicast message

+++ # Leave data mode

OK<CR> # Response

ATD00019500002FDC40<CR> # Enter the unicast mode using 64-bit IEEE address
OK<CR> # Response

Send unicast msg # Put the unicast message
+++ # Leave data mode
OK<CR> # Response

AT+DESTLA=00019500002FDC40<CR> # Set the destination IEEE address

OK<CR> # Response

AT+TRANSMITMODE=1<CR> # Set transmission mode to destination IEEE address
OK<CR> # Response

ATZ<CR> # Apply to change

OK<CR> # Response

Send unicast msg # Put the unicast message

+++ # Leave data mode

OK<CR> # Response

AT+TRANSMITMODE=4<CR> # Set transmission mode to sink node in the network
OK<CR> # Response

ATZ<CR> # Apply to change

OK<CR> # Response



Send unicast msg
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# Put the unicast message

+++ # Leave data mode

OK<CR> # Response

422 HYEIPHAE OO0IH 2% (Multicast Data Mode)

HEINAE HIOIE1 = S 80 Sote U2 SSUHH XNSZE2=Z HOoIHE 2WAX &34
? MEEULC. 2 zs102 UK ANH E#HA S8 8 Ot0ICIE Y Z0M S8 180 s&=
USLIC.

HEINAE OHOIEHZE= ATM HEZ2 0/E5tHLE ATHTRANSMITMODE=2 @d82 0|80t SH&
= USLICH ATM HHE0| AETH MU= ZEIHAE HOIHREZ SAl SHIM “+++7 EXE=E
PEE WAL LE &8I0t EI@J%[[HDPXI HEIHNAE HOIHZEEE SAELILC ATM 2822 HE|
HAE HIOIH 252 S0H2H 2, ZHIJt elAEH CAl HEIPHAE OO0IH &2 SRl &1
HUME DEZ =2 LICH

gtHN AT+TRANSMITMODE=2 £ & &dl= d0 = &HIJt 240l T &4 HESHAE H0IH
2N SHZLICH ZEHAE HOIE REE FHASHHEH “+++7 SXE2 HEHAE HO0IH 2=
£ 2AZ WU =, AT+TRANSMITMODE=0 2 & &5t dER2EE &2 = HHIE 2IAELICH
HEIHAE OOl RE 2SS AT HE=2 0t 2&LICH

AT+GROUPID=<value> or AT+Gl=<value>

Y L =01 #/6l= 16-HIE & OOICIE XIEELIC

AT+DESTGROUPID=<value> or AT+DG=<value>

HEINAE & U4 16-HIE OF OI0ICIE EXHELIC

ATM<CR>

02l XN O82=22 LEIHAE OO 2=0 S ZLICH 0 &2 240l EsLICH
ATM<value><CR>

<value>Z A X&Z = 16-HE OF OIOICIE JIXe LES2 OS82 z9 ZEMAE ZEN =0
2 LICH 2lAl0] 2 eisLICH

AT+TRANSMITMODE=2<CR> or AT+TM=2<CR>

HEINAE 2S00 SHZLUCH HE WHES EE5H)| ot 2IA0] & LICH

ATS36=n, O/l n= &F Bt&
ATS37=n, 0/l n= HIEHEZE

&t

Z0 ZE(hop) &=~
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LEIDHAE OI0IH &8s HRE KNESULH ofle SaAlXAEO e KAE WE2 7 S-clALEH 2

=
22 EXAGHAIDI BHELICH

= XHl EE0A HWERT JEoHE Lol ol BEE2EIHAE O/ NS 80| O 9
jz'ez Hatetd UASLICK 0] HEtE Z=dtole BEEHAE HIOIH &2 8E 02HE 222/l
Ct. O Mt 1=8 He 1 W2 ZZ0/XBH otMet B2EIWAE HIOIH HE2 Fof 200 LI
bt MEoHIE =L BEEIHAE HE0/ g IR E ML Al2H X EHTransmission
timeout, S33) 4} &% A= & =~(Transmission retries, S32)9 & &0 2/of MWEZ0/ 0/F0/&LICK
BiHa W& BEEIHAE Fets =0fote &010] S182 A% Al2t H&H(Transmission timeout,
S33)2 1000 0/&t9 gteZ AT otd M= JAIZ Z +~(Transmission retries, S32) = J}5&+ XL g2

&&ole = FHELICL

il Al

AT+DESTGROUP 1D=0001<CR> # Set the destination group ID

OK<CR> # Response

ATM<CR> # Enter the multicast mode using destination group ID
OK<CR> # Response

Send multicast msg # Put the multicast message

+++ # Leave data mode

OK<CR> # Response

ATMOOO1<CR> # Enter the multicast mode using 16-bit group ID
OK<CR> # Response

OK<CR> # Response

Send multicast msg # Put the multicast message

+++ # Leave data mode

OK<CR> # Response

AT+DESTGROUP 1D=0001<CR> # Set the destination group ID

OK<CR> # Response

AT+TRANSMITMODE=2<CR> # Set transmission mode to destination group ID
OK<CR> # Response

ATZ<CR> # Apply to change

OK<CR> # Response

Send multicast msg # Put the multicast message

+++ # Leave data mode

OK<CR> # Response
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423 EZCSHAE HOIEH 2Z (Broadcast Data Mode)

HE/AIN Us L= “ESOA OOIEHE XNEZo=z MY6H)| RIoiM EREMAE OOIH 2
E MEE £ JUSLICHL HI0IH &8 HRle S-dXAH 355 0/2dt0 48E = ASLICH
SZEIHAE HOIHEE= ATB 82 0/|&0tHU AT+TRANSMITMODE=3 ¥¥& 0/&3t0d &S0
24 USLICH ATB HE0| AT H HHI=EZEMAE HOIEHR2EZ SA SHIA “+++7 SXE
2 BEE WHULRHLE EHIDOF SIS UMK EZEHAE HOIHZEEE |RAELICH ATB 8oz
SBZCEIHAE HOIH ZEZ 02 B2, U1t AT H CHAl EZEMNAE HO0IH 252 St
X &0 HHME ZEZ SO 2LICH

B0l AT+TRANSMITMODE=3 £ &l&dot= <R 0l= IOt 2l4l0l TH SA4EZEHAE MI0IH
D0 SHZLICH EE2SMAE HOIEH 2EE HAoHY “+++7 BXUEE BZEIHAE HOIH
DCE QA2 WHUE £, ATH+TRANSMITMODE=0S &850 @S2 U2 & FUIE 2AE
LICH.

BZOHAE HOIH RE2 23S AT PSS Ot 2&LICh

ATB<CR>

BZEIHWAE HOIH 201 SH2LICH

AT+TRANSMITMODE=3<CR> or AT+TM=3<CR>

ME REE B2CHAE HOIH 252 SFESLICHL 0 B2 2AE ot HE es HE500t

grLICh

ATS35=n, O/ n=
ATS36=n, O/ n=
BZEIMWAE OIOIH

BEZLAE 9
HE etd

d4E HAE X

S22 FXotAIJl HHE UL

=9 XdH HZF0WA WERIZ ZHFotE Lot Flof EZ2EIHAE LIO0IEH

HELICH

ofe SclXIAE0 et XtAE WE2 7 S-clAIAE

NE=2 801 ZH 9

Wze=z Hatord ASLICE 0] Hets =dtole EEEHAE HIOIH &2 8% 0lc/E 222/l
Ct Ol HEte 1=8 e 1 WX ZZO0/XE ot&et ESEIAE LO/EH M 2of 2201 LI

b MZo1J1E FHELIOL EZEHALE

timeout, S33)4f &% IHA/Z ='=~(Transmission

gt WHESE BZ2EIHAE JatE =dtots

HE0| dIg IR0E HZ Al2H X & (Transmission
retries, S32)2/ L& 0 Slof MZZ0! O/ F20/&LICH
2010l g8 ML AlZF H/E(Transmission timeout,

S33)2 1000 0/&te gtl=Z & ot HZ MAIZ = =+(Transmission retries, S32) = JtS3at &L gt=

gFote = FHELICL
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5 AT EE0 diigl

51 Z3EOH g4

o Ol 2role TRlEA, U0 EOIU0IER TS T2HARS AT ASSLC. ¥
o= CIgre 2Xg2 THE0X0, HOIUOIE S <CR> & <NL>OZ P&ELUCL B0 0f
BHZE BIOHN EAIZ JHXI gL

. - YD

AT<Command>?<CR>

. Y 4

AT<Command><CR>

o HEFG M

AT<Command>=<Parameter 1>,<Parameter 2>,<Parameter 3>,...<CR>

WeNER ZASs TS

Mo
o

& AT HE0E 2

Tt S-UXNAED NEEUL SEWHUA S+ 280 =82 XN2EA EsLth

52 HZ= AT 280

521 AT
Description | SAE2 ProBee &H|2t2 & &0l
Execute AT<CR>

Response OK<CR>

5.2.2 ATB

SZEHAE OHOIH 2E0 S0, OOIE RS0 S0i2 & 238&= HolHE
Description | H&/E{ 2t EF2O0F2 (inter character timeout, S12)0l 2|5t0f 2t2t9| T3
o &8, 85 Hle B2 AE B 2(broadcast range, S35)2 ZA.

Execute ATB<CR>

Response OK<CR>

5.23 ATD

FLIHAE OOIEH 250 S0 =4AE XIEGHA 210 ATDE YD & H
Ol2l XIEE IEEE F48 JIXle A LS (AT+DESTLA)Q &, HI0IE 2=
o2t & L35 = HOolHE HEH2E EFYL0HR (inter character timeout, S12)0]]

otod 2ol Halez S0 dE5E.

1o n Ho

Description

oorr

Execute ATD<CR> ATD<nodelD><CR> | ATD<IEEE><CR>
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Response | OK<CR> or ERROR<CR> |

5.2.4 ATE

Description Echo(1) £= No Echo(0).

Execute ATE<number><CR>

Response OK<CR>

525 ATM
HEDHAE HOIH 20 SUHZ. A2 XNFOHA 20 ATME D g 32

Description Olel XIZ& & OtOICI(AT+DESTGROUPID)0l =6t 3L A&, OO0l
BH R0 S22t = 35 E= OO0IH=E HEH2E EFYO02  (inter character
timeout, S12)01 2ot 22e MHAle=2 =2l d&5F.

Execute ATM<CR> | ATM<groupID><CR>

Response OK<CR>

5.2.6 ATO

Description | OFXI2 HIOIH 222 CAl S0

Execute ATO<CR>

Response

5.2.7 ATR

Description SE 05 Z 3. Response(l) E£= No Response(0).

Execute ATR<number><CR>

Response OK<CR>

5.2.8 ATS

Description | S-&IXIAES S AL B1A,

Execute ATS<CR> ATS<number>?<CR> ATS<number>=<value><CR>
S-dlXIAH 2IAE 2 4 | <value><CR>

Response _ OK<CR>K = ERROR<CR>
Y HAl OK<CR>

529 ATZ

Description | ==& ZIAlE.

Execute ATZ<CR>

Response OK<CR>

5.2.10 AT&F

Description | &&gtE WEZ JIE2U22 el

Execute

AT&F<CR>
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Response OK<CR>
5.2.11 +++
Description | QIOIEHHZ2E0 A HAHLIS. “+++"= 500ms OlLH0I 25 LS EHO0F &
Execute +++
Response OK<CR>
53 Lt &d 3L
5.3.1 AT+LONGADDR or AT+LA
o 64-HlE IEEE Z4 (EUI address, long address) £ 21S. IEEE A= A& BHE
Description
A 2 =200 R0t 2EE.
Execute AT+LONGADDR?<CR>
<IEEE address><CR>
Response
OK<CR>
5.3.2 AT+SHORTADDR or AT+SA
16-HlE == OIOIC| (WERZQ =4, short address)E A&. =S OtOIC| “0000"2
L gat DCIHIOIE Ml A °“:*. EP% LEE2 HEHIAN FHA ZOUOIH £= et
Description
PHZRH oz &Y 22 L5 Ot0ICE AtE. = =O0I0ICIot 85U UE
30 WEHAINE ==0I0ICIOF HEE 4 UAS.
Execute AT+SHORTADDR?<CR>
<node ID><CR>
Response
OK<CR>

5.3.3 AT+ADDRDISCOVERY or AT+AD

Description

16-HlE L E OIOICIE JtXl= =E9 64-HIE

=25 HAHU 64-HIE =25 JtX

= L£59 16-HE S=S00ICIE 3.
Execute AT+ADDRDISCOVERY=<IEEE><CR> AT+ADDRDISCOVERY=<nodelD><CR>
<node ID><CR> <IEEE address><CR>
Response
OK<CR> OK<CR>
5.3.4 AT+OPCH or AT+0OC
L S SHEIGHH ALEG6t U= 802.15.4 ME BHSE HAL UWERKIAN FOHA &
Description _
AUANL IHE =2 20K 2= &< 02 24,
Execute AT+OPCH?<CR>
<value><CR>
Response

OK<CR>




5.3.5 AT+OPPANID or AT+OI
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SN MESIH AFEotD /U= 16-HIE PAN IDE HAl. PAN IDE E&&t gz 4
Description det & UERKIAE FA4otH £FE PAN IDJt €2&E. #0E UERIAI Sl=
d2 “FFFF" 2l&.
Execute AT+OPPANID?<CR>
<value><CR>
Response

OK<CR>

5.3.6 AT+OPEPID or AT+OE

o| =
AN

S &G AFEotL

64-HIE =X

! PAN IDE HAl. & UEHAII &

Description |
= &% FFFFFFFFFFFFFFFF 2| E.
Execute AT+OPEPID?<CR>
<value><CR>
Response
OK<CR>
5.3.7 AT+VERSION or AT+VR
Description | Z9I01 H&E HAlL AN HEE “PTuxx" EAl22 HAIE.
Execute AT+VERSION?<CR>
<value><CR>
Response

OK<CR>

5.3.8 AT+PRODUCTNAME or AT+PN

Description | &% HAl
Execute AT+PRODUCTNAME?<CR>
<value><CR>
Response
OK<CR>
54 UER3 & 4F
5.4.1 AT+CHMASK or AT+CM
Me OtAIE ZFAISHALE &, 2 HEQ oY BIED 12 B2 Y THE AIS
o Jtsg=2 20l g =0 ME 0kA3JF 0x00000001 21 AR IHE 0B AIEES
Description e C o
2|0, ANZ dEH=E MHES2 12~-252] 242 AIZ Jts. 12-25THES 25 At
ZotA® MY OtA3 JI=28tel 0x03FFF000 AtZotH &.
Execute AT+CHMASK?<CR> AT+CHMASK=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 03FFFO000

Range

00001000 - 03FFF000
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5.4.2 AT+PANID or AT+PI
16-HlE PAN IDE EAlotAHU &AE. ZCIUIOIEHW A PAN IDE 022 X AGHH
5 - DCIUHIOIEHE «2l2 16-HIE 16&+E MHYGI0H PAN IDE AIE. ctRH ¥ dE
escription _ -
P CIHIOIAOIA PAN IDE 022 X&E3HH UER3A2 PAN D30l A2310] E2HE
A E &
Execute AT+PANID?<CR> AT+PANID=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 0000
Range 0000 — FFFF

5.4.3 AT+EPID or AT+EI

64-HIE =&
N ACIH0IE S

PAN IDE EAlIGtHU &F&. 2

PSS
o o
EEEFAE

A

PAN IDE 022

CIUIOIEHOA =&
& PAN IDE /\H/\-I

Ol=2ot0 ¥2lof &

Description = -
RH & AECIHIOIANM =& PAN IDE 022 XIEHOHH UWESRKZS =& PAN
|DDI-0.“ /\I‘E}O-IO| xI-O;IE A| %E
Execute AT+EPID?<CR> AT+EPID=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 0000000000000000
Range 0000000000000000 - FFFFFFFFFFFFFFFF

5.4.4 AT+GROUPID or AT+GI

o LE9 16-HE & OIOILIE EAGHAHL &8, 1E Ol0ICI= ZEIHAEN At

Description
==

Execute AT+GROUPID?<CR> AT+GROUPID=<value><CR>
<value><CR>

Response OK<CR> or ERROR<CR>
OK<CR>

Default 0000

Range 0000 - FFFF

5.45 AT+POWER or AT+PW

Description | & &3 MHJ| &3 WSS HAGHAHAL £3&.

Execute AT+POWER?<CR> AT+POWER=<value><CR>
<value><CR>

Response OK<CR> or ERROR<CR>
OK<CR>

Default 3

Range -43 -3




5.4.6 AT+STACK or AT+ZS
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e AESel XOHl A8 ZZ2OMAsS HAlGHHLE 888, UEHIAL B LE=2
St &S JXIL2 A0k & (0: Network specific, 1: ZigBee, 2: ZigBee Pro)
Execute AT+STACK?<CR> AT+STACK=<value><CR>
Response <value><CR> OK<CR> or ERROR<CR>
OK<CR>
Default 0
Range 0-2
5.47 AT+NODENAME or AT+NN
- LEOo 0182 HAGHHU HEE. LE9 0182 AEXIL HHIE Aldot)| &t
Description 2c2 AgR29 4 9o
Execute AT+NODENAME?<CR> AT+NODENAME=<value><CR>
Response <value><CR> OK<CR> or ERROR<CR>
OK<CR>
Default ProBee-ZS
Range Up to 16 characters
55 UESI3 74 & &0
5.5.1 AT+ASCAN or AT+AS
HUHA 2232 HERKIE ZMotH HALL =W 5=NK ARE = US. (5
Description 2/: ggs +dols EETF WEL/H0IAS HEHE 2 FR g3 PFE 24
g = U8
Execute AT+ASCAN<CR> | AT+ASCAN=<channel mask><CR>
<channel>|<PAN ID>|<EPID>|<joinable>|<stack profile>
Response List of the existing networks ...
OK<CR>
5.5.2 AT+ESCAN or AT+ES
tE8 S zA3 G| ot 2 JHES2 HUHA AME =, X0 5Z2NA 2RE
Description | &= US. (FO: Y= 8ol I AELIHIOIAS HEHE 222 FR &3
PEE Mg + 2UB)
Execute AT+ESCAN<CR> AT+ESCAN=<channel mask><CR>
<channel>|<RSSI >
Response List of the RSSI for each channel ...
OK<CR>
5.5.3 AT+DSCAN or AT+DS
Description | 8% UWIER DN =oilU=s =2 S0 HEAlL UEE SE2 XD JAse &
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P “CLDn"2 2 ZAlE. A2 Xz AlI2ZHOILF € EEf, L E 0I2ESS NEEHH

MBtEZE JIsE. 22 Lo HE=E 2 EAME. (59 PTvl2 £& 1 0/
HZ& 9 ProBee-Z*10 &'H/&= PTv1.30/L} 1 0/% H &S ProBee-Z*10 &'H/ £
ProBee-Z*20 &'H/Z%E AT+DSCANS EEE =2 =+ S 0/218 R0
PTvli.2 O0/& HH&S &HIE ZHA HECEZ 0= & AE6HTIE HE)

fir fir rx o

AT+DSCAN<CR> or
AT+DSCAN=<scan duration><CR> or

Execute ]

AT+DSCAN=<scan duration>,<node type><CR> or

AT+DSCAN=<scan duration>,<node type>,<node name><CR>

<node type>|<IEEE address>|<node ID>|<version>|<product nhame>|<node name>
Response List of the existing nodes and information...

OK<CR>

Scan duration: 1 — 10
Range

Node type: 0 — 4 (Zero indicates all node types.)

5.5.4 AT+NODETYPE or AT+NT

LE "HE EAIGHHL £F. (0: none, 1: 2CIUHIOIAH, 2: 2t<H, 3: AE CIHIOIA,

Description .
4: =2l AME CIBt0IA)

Execute AT+NODETYPE?<CR> AT+NODETYPE=<value><CR>
<value><CR>

Response OK<CR> or ERROR<CR>
OK<CR>

Default 0

Range 0-4

555 AT+PERMIT or AT+PJ

o Bt S E2 UHESRD H#MHE o8 (0~254=, 255=gt&F 51&). MECIBIO0IAMA=
Description _
S0l =& et
Execute AT+PERMIT<CR> | AT+PERMIT=<value><CR>
Response OK<CR>
Range 0-255

5.5.6 AT+LEAVE or AT+LV

Description | &2 HERAZIE MLE.

Execute AT+LEAVE<CR>

Response OK<CR>

56 AE ClHOIA
5.6.1 AT+SLEEP or AT+SM

i
>
il
w
H
In
HU
uin
=)
03

Description |%ELIEI AISClHIolACl B2
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Execute AT+SLEEP<CR>

Response OK<CR>

5.6.2 AT+PARENTLA or AT+PL

Description | INRFIE - =2| 64-HE IEEE F4AE 2.

Execute AT+PARENTLA?<CR>
<IEEE address><CR>
Response
OK<CR>

5.6.3 AT+PARENTSA or AT+PS

Description | INB1IE ==2| 16-HIE =& OI0ILIE &3.

Execute AT+PARENTSA?<CR>
<node ID><CR>
Response
OK<CR>

5.6.4 AT+CHILDTABLE or AT+CT

njo

%o
0o

Description | A= CIHIOIASEZ PH= ALE HOIE

Execute AT+CHILDTABLE?<CR>

<node type>|<IEEE address>|<node ID>
Response List of the child nodes...
OK<CR>

5.7 OOl &4
5.7.1 AT+DESTLA or AT+DL

FLIHAE S4&9 A0l f= 3 59 64-HIE IEEE A& HAlotAHU &

Description X8

Execute AT+DESTLA?<CR> AT+DESTLA=<value><CR>
<value><CR>

Response OK<CR> or ERROR<CR>
OK<CR>

Default 0000000000000000

Range 0000000000000000 - FFFFFFFFFFFFFFFF

5.7.2 AT+DESTGROUPID or AT+DG

Description ZEIHAE S49 A0l f= 082 16-HIE 1S OI0ICIE HEAGHHLE &F&

Execute AT+DESTGROUPID?<CR> AT+ DESTGROUPID=<value><CR>
<value><CR>

Response OK<CR> or ERROR<CR>
OK<CR>

Default 0000

Range 0000 — FFFF




5.7.3 AT+SINKINFO or AT+SI
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o A3 59 16-HE F4 & 64-HE FAE HZAE. UWERKIANW A3 LEIH &
Description _ - =
MGt 22 B2 “FFFFFFFFFFFFFFFF” 2t “FFFF" E 2IE g
Execute AT+SINKINFO?<CR>
<|EEE address>,<nodelD><CR>
Response
OK<CR>
5.7.4 AT+MAXPAYLOAD or AT+MP

o st Iial BY Az oIH2 = IAIJNE EAl 233 ME 20 OetMd 8t
Description
0l Eecta.
Execute AT+MAXPAYLOAD?<CR>
<value><CR>
Response
OK<CR>

5.7.5 AT+TRASNSMITMODE or AT+TM

O0IH d& 2EE HAloHHLE €88, £3& OOIH 88 2EE= 2REEHWHE
Description 2 XE. (0: none, 1: FLIHAE, 2: HEIHNAE, 3 ERENAE, 4 43 EE2 &
LIGHAE)
Execute AT+TRANSMITMODE?<CR> AT+TRANSMITMODE=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 0
Range 0-4
5.7.6  AT+UNICAST or AT+UC
L HLOHIAEZ EF LE0 OOIH 88, HEY X0 90 HIOIE (233 AFEAl 72
Description
HHOIE)IHAI HIOIH &S Jbs.
Execute AT+UNICAST=<|EEE>,<data><CR> AT+UNICAST=<nodelD>,<data><CR>
Response OK<CR>
5.7.7 AT+MULTICAST or AT+MC
L S& 0SS0l ZEHAEZ dOole &%, ZUIJt Group IDE2 XIE(AT+GROUPID)O|
Description _ N
== 225%™ 1 Group IDE Jt& Grouplz: A=,
Execute AT+MULTICAST=<grouplD>,<data><CR>
Response OK<CR>

5.7.8 AT+BROADCAST or AT+BC

Description

HIEA IO

0t 2=

LSS0 E2EHAER HOIH &8E. &85 s 2
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ZEIHAE <2 (broadcast range, S35)0 2ldi &4.

Execute

AT+BROADCAST=<data><CR>

Response

OK<CR>

5.7.9 AT+REMOTE or AT+RC

A3 LEo HAFIUS HAGHAL HE., A Jisst BEN SIAEE B RlaiMd=
Description _
AT+REMOTE<CR> H& =8,
Execute AT+REMOTE=<addr>,<cmd>?<CR> AT+REMOTE=<addr>,<cmd>=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
5.8 Lot
5.8.1 AT+SECURITY or AT+SE
SOt =& HAISHAL &, (0: 22 88, 1. B0 AIE) UIERA A2 RE &
Description _
=2 €2 2ot =Foz A3
Execute AT+SECURITY?<CR> AT+SECURITY=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 0
Range 0-1
5.8.2 AT+LINKKEY or AT+LK
Description 128-HIE &3 IIE HAIGtHLE &&. 2=gt0] 001H 2o 128-HIE IIE MY,
Execute AT+LINKKEY?<CR> AT+LINKKEY=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

5.8.3 AT+NWKKEY or AT+NK

128-HIE UWIERZA 218 HAlotHLE £&. Y=Hg0l 00IH

2lol9] 128-HIE JIE

Description
Mo,

Execute AT+NWKKEY?<CR> AT+NWKKEY=<value><CR>
<value><CR>

Response OK<CR> or ERROR<CR>
OK<CR>

Default FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

5.8.4 AT+UPDATEKEY or AT+UK

Description

HERZ JIE M2 48 JIZ2 YOO0IE. (RLUIUIOIHMAE A& Jis) =clll
A= CIHOIAS B2 UHERAZD YHO0IE EE828 Z=0 XNE0l AS = ULL=R
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HERZ 7| LOOIE Y = AHMZ MZ HOOIEE UWESRZA IIE At
BIAIRIE 300101 WEAIDN dg &.

=
[=)

otet

Execute AT+UPDATEKEY<CR>

Response OK<CR> or ERROR<CR>

59 UART

5.9.1 AT+BAUDRATE or AT+UB

Description | Al2lg EZEQ2| £&(Baudrate)S HEAGHAHLE &3.

Execute AT+BAUDRATE?<CR> AT+BAUDRATE=<value><CR>

Response <value><CR> OK<CR> or ERROR<CR>
OK<CR>

Default 9600

Range 300 - 230400

5.9.2 AT+DATABIT or AT+UD

Description | Al2lZ EZEQ| HOIEHHIE 882 ZEAIGIHLU B&.

Execute AT+DATABIT?<CR> AT+DATABIT=<value><CR>

Response <value><CR> OK<CR> or ERROR<CR>
OK<CR>

Default 8

Range 7-8

5.9.3 AT+PARITY or AT+UP

Description A2l ZEQ| IH2lEl (parity) &8 2 HEAIGHHLE HE.

Execute AT+PARITY?<CR> AT+PARITY=<value><CR>
<value><CR>

Response OK<CR> or ERROR<CR>
OK<CR>

Default 0

Range 0-2

5.9.4 AT+STOPBIT or AT+US

Description | Al2lZ EZES| A8 HIE (stop bit) &&= HAIGHHLE BHA.

Execute AT+STOPBIT?<CR> AT+STOPBIT=<value><CR>
<value><CR>

Response OK<CR> or ERROR<CR>
OK<CR>

Default 1

Range 1-2
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5.9.5 AT+FLOWCTRL or AT+UF

o ANeld ZES SEMUH AHZBHERE HEAIGHHL HE. (0: none, 1: 2ZEYNH SE

Description _ =
MO, 2: StEAINH S M)

Execute AT+FLOWCTRL?<CR> AT+FLOWCTRL=<value><CR>
<value><CR>

Response OK<CR> or ERROR<CR>
OK<CR>

Default 2

Range 0-2

510 BN HYZ2E & =
5.10.1 AT+BOOTLOAD or AT+BL

HAN 2EE RSt REZHE AHE. (blank: 225, 10 FALLE, 20 22
LEo HAYME FZ LUl =EA) 2Z =clll AE CHIOIAE 0180t |F
LEo HYNME LZEGH=A2 LA %3, 22 =529 UART=115200bps, 8
data bits, no parity, 1 stop bit and none flow control & & &% 0{0F &.

Description

Execute AT+BOOTLOAD<CR> AT+BOOTLOAD=<number>,<|IEEE><CR>

Please start .ebl upload image ...<CR> or
Bootloader menu Start cloning ...<CR>

Response Bootloader menu

Serial upload complete
Bootload Complete!

5.10.2 AT+HELP or AT+HP

Description | 2 FEUHES EAl

Execute AT+HELP<CR>

Available AT Commands
Response
OK<CR>




6 AT &8 Oxl

6.1 UEf3 &3
6.1.1 ACIUIOIE
AT+NODETYPE=1<CR>

OK

ATZ<CR>

OK

6.1.2 ctH
AT+NODETYPE=2<CR>
OK

ATZ<CR>

OK

6.1.3 A= CIHOIA
AT+NODETYPE=3<CR>
OK

ATZ<CR>

OK

6.1.4 Scll A= ClHtolA
AT+NODETYPE=4<CR>

OK

ATZ<CR>

OK

6.1.5 UESR3 X&E
AT+CHMASK=1000<CR>
OK
AT+PANID=0001 <CR>
OK

AT+EPI1D=0000000000000001<CR>

OK

AT+ADDRDISCOVERY=1FEF<CR> # get 64-bit address using 16-bit short address

H OH H OH# H O OH O H O OH

H OH H H

#
#
#
#
#

#
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set node type (coordinator)
Response

Apply the change

Response

set node type (router)

Response

Apply the change

Response

set node type (end-device)
Response

Apply the change

Response

set node type (sleepy end-device)
Response

Apply the change

Response

set 32-bit channel mask (ch: 12)
Response

set 16-bit PAN ID (0001)
Response

set 64-bit extended PAN 1D (0000000000000001)
Response
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00019500002FDC15

OK # Response

AT+REMOTE=1FEF , AT+LONGADDR<CR> # get 64-bit address of remote node (1FEF)

00019500002FDC15

OK # Response

AT+DSCAN<CR> # get the information of other nodes in the network
# (Response from Node with PTvl.2 or earlier)

ZC ]00019500002FDC40]0000|PTVv1.0]ZE10]ZE10_COM3

ZR ]00019500002FDC15]1FEF|PTVv1.0]ZE10]|ZE10_COM4

CLDO]00019500002FDC17

CLD1]00019500002FDC14

ZED*]00019500002FDC17 | 7E34|PTv1.0]ZS10]ZS10_COM5

SED |00019500002FDC14 | F5AC]PTv1.0]ZU10]ZU10_COM6

OK # Response
gl w:
AT+DSCAN<CR> # get the information of other nodes in the network

# (Response from Node with PTv1l.3 or later)

ZC* ]|00019500002FDC40]0000|PTVv1.3]ZE10]|ZE10_COM3

ZR ]00019500002FDC15]1FEF|PTVv1.3]ZE10]ZE10_COM4

CLDO| 7E34

CLD1|F5AC

ZED |00019500002FDC17 | 7E34|PTv1.3]Z2S10]ZS10_COM5

SED |00019500002FDC14 | F5AC|PTv1.3]ZU10]ZU10_COM6

OK # Response

6.2 OOIe &&
621 FHUE RS

# send unicast message(MSGO1l) to specific node using 64-bit long
address(0x00019500002FDC15)

AT+UNICAST=00019500002FDC15 ,MSGO1<CR>
OK # Response

# send unicast message(MSG02) to specific node using 16-bit short
address(Ox1FEF)

AT+UNICAST=1FEF ,MSGO2<CR>

OK # Response

# send multicast message(MSG03) to specific group(0001)
AT+MULTICAST=0001 ,MSGO3<CR>



OK

# Response
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# send broadcast message(MSG04) to current network and the range is

determined by S35.

AT+BROADCAST=MSG04<CR>

OK
6.22 COI0IH 2=
ATD<CR>

OK

MSGO5+++
ATDOOOO<CR>

OK

MSGO6+++

ATD00019500002FDC40<CR>

OK

MSGO7+++

ATM<CR>

OK

MSGO8+++

ATMOOO1<CR>

OK

MSGO9+++

ATB<CR>

OK

MSG10+++
AT+TRANSMITMODE=1<CR>
OK

ATZ<CR>

OK

MSG11+++

ATO<CR>

6.3 ¢t
AT+SECURITY=1<CR>
OK

AT+LINKKEY=5A46---21<CR>

#

# Response

# Response
# send data(MSGO5) and leave data mode

# enter the unicast mode using 16-bit short address

Response

# enter the unicast mode using destination long address

# send data(MSGO6) and leave data mode

# enter the unicast mode using 64-bit long address

HOoH OH OHF OH O OH OH K OH H OH O KR OH OH H

Response

send data(MSGO7) and leave data mode

enter the multicast mode using destination group ID

Response

send data(MSGO8) and leave data mode

enter the multicast mode using 16-bit group ID

Response

send data(MSGO9) and leave data mode

enter the broadcast mode

Response

send data(MSG10) and leave data mode

set transmission mode
Response
Apply the change

Response

send data(MSG11) and leave data mode

return to the current

data mode

# set security level (ON)

# Response

# set the 128-bit trust center link key (5A46:-:21)
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6.4 UART &3&

6.5 HAON =2
6.5.1 =& L&
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6.5.2 &&A kLt

# upload firmware to a remote node using 64-bit long address. Note that UART
of local node should be set to 115200-8-N-1-N.

AT+BOOTLOAD=1,00019500002FDC40<CR>

Please start .ebl upload image ...

ccceeccececceccce # upload ebl file by X-modem
Bootload Complete! # succeed to upload

6.53 ZE (BN A

# clone the firmware of the local node to a remote node using 64-bit long
address. Note that UART of local node should be set to 115200-8-N-1-N.

AT+BOOTLOAD=2,00019500002FDC40<CR>
Start cloning ...
Bootload Complete! # succeed to upload
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7 S-dlAAH

Register number

Descriptions

11
12
13
14
21
22
23
31
32
33
34
35
36
37
38
39
51
52
53
54
55
56
61
62

HUME SEUAM AT HAIX EA

g3d =2 EAl

89" 8 HA

LED AfE{ 22l

=2 A2E AI2F HISt (Inter character timeout)

HESRZ &0 3& Al2t HE (Permit joining timeout)

Hd&E £ 25 (TX power mode)
Application-ACK Al

S HAIE 3
&S A2 WIS

2t ®E AIZE HMst

—

ol

SRCIAE He
HEWAE/BECHAE &
HEIHAE HIUY & 34
HEIHAE/ZZEHAE 22 WAIX 24
XA GIOIE 2 OIAIXI 24

HHE =S8 Z(pol) Al2H AIE

22/T A CIHIOIAZ Z(poll) Al2F HIB

> > n

=

U |n oo oo
=)
>
o
d
ror

=

ClHt0I A Z(poll) =
(Sink) 21 =D
dg Q& =)

0z

[wl
OfH

71 OAZ2d0 5

7.1.1 Si11
Description | HEHE ZEOUAM =418 HAIKS EAl HRE HA € &3,
Execute ATS11?<CR> ATS11=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0

Range 0-1
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7.1.2 S12

Description | 22 02 HHRE HEA & &F

Execute ATS12?<CR> ATS12=<value><CR>
<value><CR>

Response OK<CR>
OK<CR>

Default 1

Range 0-1

7.1.3 S13

Description | 289 88 HEE EA & &4&

Execute ATS13?<CR> ATS13=<value><CR>
<value><CR>

Response OK<CR>
OK<CR>

Default 1

Range 0-1

7.14 Si14
LED EEE HEAl ¥ &3F. 75102 B2 L= ZE109 GPIOL, 28 EF Jlse=z
CZ AEGtEE £F8 22 LEDY &= Z&.

Description _
0:LED &&f HE
1. S0t 58 =0/H LEDHE
2: S8 20X LEDE Y &

Execute ATS14?<CR> ATS14=<value><CR>
<value><CR>

Response OK<CR>
OK<CR>

Default 1

Range 0-2

7.2 UE®I3 &%

721 S21

L ol &d&& 2X2t AIZEHISE (inter character timeout)2 & &2 & = (milliseco

Description _
nds, ms) &2 A ¥ &3

Execute ATS21?<CR> ATS21=<value><CR>
<value><CR>

Response OK<CR>
OK<CR>

Default 100

Range 0 - 10000
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722 S22
HESRZD &0 a8 Al2t eSS =HRI=2 HAl £ 48, UE/KIS Al&st = &
Description otdd o= OE &I HFWE ZHs Al22tS ol&E. 2552 &FEH gtal &
o &, A= ClHolA0l=E EE8LX (2.
Execute ATS22?<CR> ATS22=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 255
Range 0-255
7.2.3 S23
e £ 2AE BCE E/_\I EE—FSH =O| QeI E8TH 23 08I HRIOF A S
o =& 25= 1dB, 82 2dB A E.
Execute ATS23?<CR> ATS23=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 0
Range 0-1
7.3 OOIH &5
731 8S31
Application-ACK 2 AtE HE HAl ¥ &F. 0| BEJ 43515 S8 LE=
Description | =48-S 22H HOIH =402 ACKE X 22oH N &M&E. HOIH S22
gt tES2 2ot €35 JUAN0F &
Execute ATS31?<CR> ATS31=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 1
Range 0-1
7.3.2 S32
S A S HAIE 2= HA 2 3. (52 EZEHNAEIZEIFIAE 0]
Description EH HE0AHE =2/ 01&0] 5%%‘5/5 é oA Mg ZFE g2 dFole 2
xﬁo/-)
Execute ATS32?<CR> ATS32=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 5
Range 0-99
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7.3.3 S33
& LBt 4 2015 Jlbels Al Mets #E29 2=HRZ2 HA & 83
Description (2 EZENAEIZEIFHAE O0IH HSZ0/AHE 1000 0/4LZ2 SFols XH2
=&gl)
Execute ATS33?<CR> ATS33=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 500
Range 0 — 10000
734 S34
L S S AMEIE msEHRIZ HAl € £F. NHYEE S0 OOoIHE 28 &
Description _
Al Ol AIZIEHZEH CIOIEHE 228
Execute ATS34?<CR> ATS34=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 3000
Range 0 — 30000
735 S35
EZEHAE e ZA 2 43, X8 E&0= BEZ2EHAED MED= M Ot
A Mz O L& g0l UAS. BE2CHAEE 28 2ARENAY Y0l F
BHAHO AECIHIOIADXK L0l OIS Z HERKIAW 2E LE2 &g, =
ZONAE MY W =2 NS ClHolAE ZaotH & A20F ZOotK2
Description | E2EIHAEQ A2IEI A2GHH 2AE.
0: 2= 2URHUMAH HE
1: &2l AE CIHI0IAE MGt EEEHAE
2. 2= BN HE
Execute ATS35?<CR> ATS35=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 2
Range 0-2
7.36 S36
ZESHAE 2 B2EHAE HAIXOA HAIXDOL SHE= 2U & 2l+2 HA

t
Description _ - = =
SEEE X & 3302 MESE.

o
x
0
o
10
U

bl
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Execute ATS367<CR> ATS36=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0-10
7.3.7 S37
o JE0 £6HA 2= S50 HAXKE SHE = A= 20 & 3+ HA Z
Description _ _
HFE. 022 &3TUIL 7 0lAte gtez dFEH RME SHE 20l.
Execute ATS37?<CR> ATS37=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0-7
7.3.8 S38
S=AMHAIX REE HA = &3, S380] 12 &8 H Y =E= Aalo] 244
Description _
HEIIHAE = B2EIMNAE HAIKE =4&ELICH
Execute ATS38?<CR> ATS38=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0-1
7.3.9 S39
M =52 OOl =2 s¢st Ol A0 2Ag 2HoXE 28, HE =
5 inti 0 82 w9 S39J} 10/ ATB<CR>LI AT+TM=3<CR> S0 23l broadcast
escription
e mode2 MECO] UCIH, 2 LC2EEH Q= FHOIE = unicast, multicast E+2)
2 AIGHA 238
Execute ATS39?<CR> ATS39 =<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0-1
7.4 HE CJHolA
741 S51
HelE L&Y ZR = AlZtNEE =HRE EAl £ &F. 0| A2t S0t dE [
Description oy e - - -
HiolA L =2lul A& CJHoIAIN & RAEZ oAl W XgeE LEE =
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EHIOISOIA AP

Execute ATS51?<CR> ATS51=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 60
Range 0-4177920
7.4.2 S52
L sclll AE CltoIADE =8HZ2E0A THOHLEA CHAl =861 &DLXISl AlZ2tsS et
Description _ _ _
FIIECZ HHE LEE ZY ot FIIE msHRIZ HA E= £F
Execute ATS52?<CR> ATS52=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 100
Range 0 - 10000
7.4.3 S53
=8 XNH Al2ZE2 vx U2 HA £= &35, &2/ dE CHolA= 58 XS
5 - A20] ZotH &8 ZE0A UL HEELEE Zot LdEAIZSCF HI0IH
escription
P b 8™ Al S8R5z S, =8 Xs AI2H0l HEE SS0M XEs =
AMZHHI S 20 Z2HAH HHE &= NYEE “EE IH2LE HOIZSWHA AHE.
Execute ATS53?<CR> ATS53=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 8
Range 0-16711680
744 S54
SIS ClEOIADE SE2E0M JHOLE 0K Xl E£= Alelg OI0IEHE
Description g2 = Al SE2E0 SOHIPIIENX UIIGte Al2Z4E =HRZ HA £ 4
&,
Execute ATS54?<CR> ATS54=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 5
Range 0 — 10000
7.45 S55
Description MEW AlIZEHIEtE =HRIE HAl L= &F. AECIH0IATL S552 X &EE Alet
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ProBee-ZS10

SO IHHE LEQ HAO0 A XNH AELIHIOIA= TUE HHE =EE ZM6t
O WEKIAW M F0ot=s XS AlEg.
Execute ATS55?<CR> ATS55=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 10
Range 0 — 10000
7.4.6 S56
AS ClHIOIADE OBz HHE LEE EE ot FIE Z=HRAZ HEAl &=
Description
=R
Execute ATS56?<CR> ATS56=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 5
Range 0 - 10000
75 A3 (Sink)
751 S61
A3 LEo &2 FIE = HRAZ ZA E HF. 0] g0l 00| Ot giez &4F
Description T oY LE= A2 HFE D, 0l g =II0CH Ialol &3 SEds HEE
HAES.00|H A3 &5 AIE ot&E2 2/0].
Execute ATS61?<CR> ATS61=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0 — 10000
7.5.2 S62
MTOR (Many-to-one Route, CIHIHY! HZ) @F FIIE ZEAl & 48, MTOR Q&0
22 B &= MTOR RES & L5229 HAZE JHAMGIH JIHE. Y
Description _
SO A3 REY B2 FESAH AMEHHAU A2 S0t OtLl2td) MTOR 2
HdE B US
Execute ATS62?<CR> ATS62=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0 — 10000
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g 9Z&

—_

8.1 Al2Ig XE T HiE

ProBee-ZS102 RS232C #2220 et M= DCE &XILICH AlclZEAl QIEHHOIAE 2ol DB9
Female HYEE ASELICH

O o.o.o.o.o]o

9 8 7 6

_J& 8-1DB-9 & H{&

X 8-1. DB-9 female & &'&

Pin # Signal Direction | &9
1 - - -
2 TxD Output Data &4l
3 RxD Input Data =4l
4 DSR Input Data set ready
5 GND - Signal Ground
6 DTR Output Data terminal ready
7 CTS Input Clear to Send
8 RTS Output Ready to send
9 vVCC Input HR 23 (5V ~12v)




8.2
8.2.1

8.2.2

foh- U

&
AEJL DTE & O

ProBee-ZS10 AFE X J10IE Rev.1.2.1 I

DTE (Host System)

DCE (ProBee-Z5)

1.DCD

2. RXD

3. TXD

4. DTR

— > 4.DSR

5. GND =—— = 5.GND

6. DSR
7.RTS

8.CTs

+— 6.DTR
— 7.CTS

+— B.RTS

9. — 9. VCC

SAEJIDCE € M

DCE (Host System)

DCE (ProBee-75)

1. DCD 1.

2. TXD 2. TXD
3. RXD >< 3. RXD
4. DSR 4. DSR
5. GND 5. GND
6. DTR 6. DTR
7.CTs 7.CTs
8. RT3 >< 8. RTS

9. — 9. VCC




9
9.1

NES

ProBee-ZS10 Xl#= (mm)

ProBee-ZS10 AFE X J10IE Rev.1.2.1 I

:

14.9.

73.9w

99.8 with stub antenna

yithout antenna

A




9.2

HHEI2] B X% (mm)

20.70

1£.00

20.70

14.00

1.00
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52.50

—

2.80) O

4.00

5,00

Standard Battery Pack

1.00

52.50

14.10

4.00

A

[=3N2la}

Extended Battery Pack

5.80

10

18.
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11 ¢s E=

Ol

11.1 FCC
FCC Rule: Part 15 Subpart C Section 15.247
FCCID: STAZBLINXZS10

FCC Compliance Statement

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) This device may not cause harmful interference, and

(2) This device must accept any interference received,

Including interference that may cause undesired operation

Information to User

This equipment has been tested and found to comply with limits for a Class B digital device, Pursuant to

Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful

interference in a residential installation.

This equipment generate, uses and can radiate radio frequency energy and, if not installed and used in

accordance with the instructions, may cause harmful interference to radio communications.

However, there is no guarantee that interference will not occur in a particular installation. If this equipment

does cause harmful interference to radio or television reception, which can be determined by turning the

equipment off and on, the user is encouraged to try to correct the interference by on or more of the

following measures:

e Reorient or relocate the receiving antenna.

¢ Increase the separation between the equipment and receiver-Connect the equipment into an outlet a
circuit different form that to which the receiver is connected.

e Consult the dealer or an experienced radio/TV technician for help.

RF Exposure Statement

The equipment complies with FCC RF radiation exposure limits set forth for an uncontrolled environment.
This device and its antenna must not be co-located or operation in conjunction with any other antenna or
transmitter.

Do not
Any changes or modifications to the equipment not expressly approved by the party responsible for
compliance could void user’s authority to operate the equipment.
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11.2 CE
CE1177(")
We, Sena Technologies, Inc., declare that the product(s):

e ProBee-ZS10 ZigBee Serial Adapter

to which this declaration relates is in conformity with the following standard(s) or other normative
document(s)

e EN60950-1

e ETSIEN 301 489-1
e ETSIEN 301 489-17
e ETSIEN 300 328

Following the provisions of
e EMC DIRECTIVE 1999/5/EC

11.3 TELEC
Technical Regulations for Specified Radio Equipment Article 2, Section 1 (19)
Certification No: 010WWBT31

11.4 KCC

Type Registration

Certification No: SNA-ZBIinx-ZS10
Basic Model Number: ZBIlinx-ZS10

11.5 ZigBee Alliance
Manufacturer Specific
ZIG11002MSP38492-44
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