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ZE20S 2E£ 0/2d6t XHl WERIAE F*=ote Sil= Oteet 201 2UELICH
e ZE20S E=s= HE 20 EEELIO
e ZE20S 22 2CIUIOIE(Coordinator)2 & & &tLIC
o ZE20S 2E(S)Z 2B (route)2 SEFELICHL ROIUIOIES 2IRE SHS Zssloz 0
El=s Mk JtsE L
e ZE20S E=E(85)s AELCIHt0lA (end-device)2 & & &HLICH.
e ZE20S ZH|SZH0l OIOIEHE &SELICH
2 H0iM=E ZE20S =2 Y 250 &#=otD HOlE T2 182 0|E5t0 ZE20S 210 SAl
Ot ZE20S £& % OIOIH &4 RS ATEEE Ells - ot AHEUC X134l Ul
EQZE =6t X8l 2O UIOIE/2HRE/AECIEI0IA &3 L HIoIE &5 28l totdde o
g HZ0lAd 20 XtAMlel CHELUICH E£8t AEBH JIEN st &8 2L 43 oHES £8 1 ol=0 &
&0 &L
21 JS=ERI &X
211 HWY EE R4
8 2-12 WEEE9 2HAE 20HSLIGC Y EE= ZE20SS 22 AldlgY ZE K= USBEE
E oZg= Ues HHOA Y OXE d==/0td=20 S0 st L= SHAE MB6HH
ZE20S9| 4& Jlss &€ HAE g= AEE isLICh
EM357
' ZE20 Socket ' Insight Port
[ HW Reset ] { Factory Reset] [Permit Joining]
HOST
Switch
uUsB
\
Loy
Serial DIN
Port Switch
DouT
Power T Switch
Select
] DIO
Power = Switches
P ke Hng 2 Hi g i
P i) i S 283 DIO LEDs
Terminal Block
Variable [Temperature] Light
Registers Sensor Sensor

18 2-1 Hg 22 74
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213 JiY 20 25 &
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18 2-4 Al2IZ Fo/Eg &

PCOl Alcl€ ZEJ 8

QS E2 Y 2L USBEEE 018 #+= USLILHL 0 32 g 29
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o Z&& usB EctolH =N
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gLICH

-
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OHEHE AIE0l)] foiAdE RS_PWR, USB_PWR, BATT_EN EHJI 25 OPEN TI0f U0 0F &Ll
Ct. DC 82 OYHE AME06IA %10 USB LF RS232LEQ 9o Il L= HHEEIS 0I=20t MRS
B3ote2 T Jis&LICh 0 ZRU=RS_PWR, USB_PWR, BATT_EN & HJI AIE5I0X ol &3
HEHOl H EF TIO{0F SLICH 0] HAR20 oHEsols 20 XAS 2H 232 631 % B2
Z0GHAI Dl HEZLICH.

‘\;

NG
J& 2-6DC H& O/HEH HZ

2.1.6 USB E2lol &X
MLEER PC2t SA2 260 USBE ME0t= 2% 0SE& HMES USB =20l I & X T OOt
§HLICH Windows XP &£= 1 0l& H&E S Windows OS= oY USB S2t0IHE 0/0] 21222 JHAl
1 UASLICH Windows)t &XIE USB S2t0IHE =SUHEH O 2-710 20| “As2sg AZERN
HAX"E HEolH Windowse= SHIE S20IHE AsS22 EXIELICH OreF S=2t0IH IO Z40] oyl
HU M2 4XI0F ote B0l 20l T CDOl = =elolHE Aol &XI6tH < ELUICH

Found New Hardware Wizard

Thiz wizard helps you install software for:

FT232R USE UART

§ ') If your hardware came with an installation CD
“=ii? or floppy disk. insert it now.

wihat do you want the wizard to do?

) Install the software automatically (Fecommended)
O Install from a list or spesific location [Advanced)

Click Next to continue,

< Back H Mext > ][ Cancel ]

Found New Hardware Wizard

This wizard helps you install software far.

USB Serial Port

{ -) If your hardware came with an installation CD
=2 o floppy disk. insert it now.

“What do you want the wizard to da?

() Ingtall the software automatically (Recommended)
() Install from a list or specific location [Advanced)

Click. Mest to continue,

< Back H Mewt » ][ Cancel

g 2-7USB E2f0/H &x/
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22 HOE ZEZ23E 0|38 AT 38 2=
SIERIN &EXI0t 2ZEACH PCHUA HOIE ZZ2 )2 SX6I ZE20S0Hl AT SB0HE e
2= USLICE 0 FEL 99 EHiOE IZZH:ES AMEsIHE RESLICH 2 2AM0iME
HyperTerminal& AtE56t= XE JHEGIJSLICH &R Vistall F&S 72 &S HyperTerminal =
SOdE ol ZEDN AKX 2L IHYUA CH22E0t JisgLICH 0l 220 et XHAISt
LHE2 Microsoft & HIOIXIE & 116HAIJ| HHEHLICH
HyperTerminal2l &X|J} S CA[2H HyperTerminal Z2 1S AS#oI1] ZE20S HLEE=Q HA
CIHA=E Alelg ZEE HdEs = Alclg ZE ZdFgts N LICL ZE20S2 Jl&2 &Fg29600
bps, 8 data bit, none parity, 1 stop bit, SI=EI0 SEXOH AFE 2 LICH
COM2 Properties
Puort Settings |
Bitz per second: !E:IZII:I |
Diata bits: i-El V|
Farity: i-r-\june Y_!
Stop bits: :1 v:
Flow contral: iHardware V'
[ Festore Defaults ]
[ . ][ Cancel l[ Spply ]
12 2-8 HyperTerminal A/2/2 ZE &&F
YA = AT HY2 SHHO ZEAISH)| M= Local Echo &2 &&st0{0F &LICH 0IE <6t0]
File->Properties->Settings->ASCIl setup Ol M“Echo typed characters locally” S&8 ME&LICH &
L HZO0| MUZ OIRHJ =X 25| |ot0 AT 2t 5t AEHIIE LS ELICH ZE20S0|
AT 20| MUz LEEU2H OK 2t FHU ZAIEH &LICH
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¢ ProBee - HyperTerminal

File Edit iew Call Transfer Help

AT
0K

Connected 0:02:52 Autodetect | 2400 8-M-1 SCROLL CAFS | ey | Gsptire | Prink sche

g 2-9AT ZE0 29 HAE

2.3 ProBee Managerg 0|88t &3

AT 2382 0|26t &1 ProBee Manager AZEQI0HE 0|E5I0 ZE20S2| H& E£&t JfsELICH
0l PC RE2IEl AZESONE 0I20tH EHOY T2 Q01 2Z F&= 2IZ2E

2 USLICH S EA-S Export 8t & U2 =E2 Importdh Al @3S MWAIEE 4= ASLICH

2Z U EF 2o BAINWE Ed0lEsts JIskt MSE LI
231 Aclg ZE &7

E ProBee Manager

~ Serial Fort

Serial line  Baud rate  Data hits Parity Stap bits  Flow control

|COMT -] {3600 «| |8 =] [More  +| |1 = | [Hardwai =] |}

_]&' 2-10 ProBee Manage A/2/& ZE &7/

9] UART && 0l %#H ProBee Manager2l ‘Serial PortE &&8& = ‘Open’ HES 2260

L C
Lo HZGHH O 2-1110F 20| ProBee Manager 0! 3240| ZEAIELICH
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E: ProBee Manager

Serial Port
Serial line.  Baud rate  Data bits Parity Stop bitg  Flow cantral
[COMT <[ @00 | [ =] [None <] [T <] [Hardwaiv]
Device Infomation

- : Reboot
Product Mame : ZE205 EUIl address : 0001954BCDEFO102

Mode Mame : ProBee-ZE F/A Rey, : PTv13 Reload

Configuration | Firmware Update |

-Remote Configuration

[~ Remode Device Setting tredietblame::

EUI address :
Address ‘ FAW Rev. :
- IEEE Address
== Mode Information
(S IFEE Address |I]I]I]195ABCDEFI]1 02
= Node ID ’ﬁ ;
i Operating Channel Q
= Operating PAN 1D 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
4= Network Settings manufacturing. This address is

5= Data Mode Settings unique to each physical device.

+ = Power Management Settings
[+-= Security Settings

+ = GPIO Settings

+-= UART Settings

Configuration Management

Export Import ‘

Restore to Factory Default ‘

_J&! 2-11 ProBee Manager 02/ 354

‘Reboot’ HES Z2&iotH HAE ProBee ZUIE MAISELICLH ‘Reload HES 01200 ProBee &
H2l 832 CHAl S0 EAME = JUSLICH W 3FH 2 ‘Configuration’ &1 ‘Firmware Upgrade’
g2 220t 22 28 Y BYH F0H0IE SH2Z 0|sE 5 UASLICH

2.3.2 5

el 332l ‘Configuration’ &2 MEiGIH A& 3HHO0I HEAIELUICH

H¥E BHESIHH BHESldE 28 &3S 0N =&st £ HE00F ELICH &HUle 843 Jis
g2 EFL0N USLICHL £F JHD2IE H&a6tH St D210 £8 HUIQ X0l EAIELICHL 3t
HDel ol A= 88 g5s HEs6HH, d8E 832 NS WE0l REZN AAMSHH HEAIELICH
AAMEtHE HF2 080 M AFgu dF9 HH0| ZAIELICH &0 Jtsdt &=29 d=0l=,
S HdFg2 HEotD ‘Save’ HES 28601 MEE 2 USLILH & =59 g0l HAZE Mot
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04

Ct 'Save’ HES SHGIH HEMOI &3 =2 Olsois HIE 0l MEZNH OAl Y &3 &

CF IHSOtE HEE g0l HZAIELUILH BHEE WE2 ‘Reboot HHIES 2% ot0 HIAUWES X
EYLICL &Y 82 48 39 32, 882 g3 == 8J| =0l ‘save’ HHE2 HIZ2H3E &
LIC}.

Configuration | Firmware Update |

Remote Configuration

[~ Remode Device Setting Product Name :

EUIl address :
Address | FIW Rev. -
- IEEE Address
== Node Information
A IEFE Address |l]l]l]1 95ABCDEF0102
= Node ID ’—_|
= Operating Channel
=i Operating PAN 1D Get the 64-bit IEEE address.
= Operating EPID [EUI address, long address]
= VYersion The IEEE address is a unique
= Product Name device address assigned during
= Network Settings manufacturing. This address is

< Data Mode Settings unique to each physical device.

= Power Management Settings
= Security Settings

= GPIO Settings

= UART Settings

O O 3 B R

Configuration Management

Export Import ‘

Restore to Factory Default ‘

_J&/ 2-12 ProBee Manager &€& 35

gl 2-129] &F slHOA= ‘Node Information’ I D 2|0 S E YD, IEEE Address’ &8 &=
SERTI MM StHUE Y =2 AN Y0l EAZASLICE ‘IEEE Address’'= 94)| 88 &
S20|J| W20l ‘Save’ HHES HIZASH T A= AEHQILICE

ST Alelg ZEZ HZE U2 22 HE/KIN =& 23 LEo 438 BHEE =& USLIt

A2 £8 252 S0It= £l AE CHI0IANAM 23 ZUIQ 432 BPole A2 MU=

MNSotA %2 & Y222 UlofoF SLICH

A LCo 82 HYolHdH & ‘Remote Configuration’ 220 U= ‘...0 HES 2ot &M
X

HERKIAN 0ot A= HHIE dMst = 4HS HAGHA= HUIS HE450 ‘Address’ & & &0l

A 4FO & HHIE HAIELICH J2l4d, ‘Remote Device Setting’ M3 %A E X ZAdH0F &LICH

0l M ‘Configuration Management’ £=2| 'Export’, 'Import’ HHE Ot U= ‘Restore to Factory

Default HHEE ‘Reboot’ 22 BI&LICH Ol T A3 StH 2% 48 &3 &N SHles A
TAIELICE O AEHUIM &AM oo HdF =g BAGHL] ‘Save’ HE

é@. ot H&E W8S M&EotL] ‘Restore to Factory Default’ Ol *UCHIt ‘Reboot’'@ 2

§| 3_| % XH/\ %80:] tt|3=lE| /\—ix-l LHR‘:’ I-i_.c_?_él-Llu.'

= oy

€ A LSO HEI}

0 —
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S ™2 Exportol0d MZ&Eoted ™ ‘Configuration Management £22| ‘Export’ HES 226t XN
8 X mdygs s F N HES SEo6tHE L. oA H&EE I ‘Import’ oF0d
MEE = USLICH ‘Remote Configuration’ 22| ‘Remote Device Setting' M3 &HAE HEHEH =
Export £= ImportE Gt & &3 =E° HAFE ExportotHLE A S E2 Import & = USLI
C

‘Restore to Factory Default’ HES 2ot Ul 482 BEL JIEU2x HAE = JUSLIT

233 HAO Yool

Canfiguratian Firmware 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 Yersion | ModelType | ModeName | Progress

< ?

Search r Update

_1&/ 2-13 ProBee Manager & %/0/ 2LI0/E otH

Hiel 332l ‘Firmware Update’ 8= &EiotH EA SOOIE StHO0| HEAIELICH ‘Message’ FE22

<] EH
GOO0IE &) 2= AEHE Z Aok HAIXIOH ZEAIZLICH

BANWE Z10I= otAS ‘Firmware File’ & 0l Al O*ZIEHOIEéF BN megs HE8s F ‘Local
Device Update’ F29 ‘Update’ HES Z&otd ELICH YOH0EY IHYE ‘Choose file in local
PC HHES 226t Z=_]&0| A#Z02l pCol IUA /SE”%E* =& QU1, ‘Download from web
server’ %% Zciotd &E0lA PC2 EP% Col deis =5 JUSLICH ‘Update’ HES 2&lol:
HOOIEE &&otH ‘Local Device Update’ 220 &X:E0l HEAIEILD ‘Message’ =0l & AHEH
HIAIXIOF EAIELICH
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SN dZE MUY 22 UWERKIAN &8 f2 =0 HYNHE HHOIEE == USLICHL A2
£8 2EZ S0t sl AE CHIOIANAM 23 HHl2 HAWE SMOIE ot R HU=Z2
NSOt A2 £ U222 TIoHoF SLIC

22 Lo HANWE LUOIE ot 246 HUOIEE AN WS HAsLICt. ‘Remote Device
Update’ =20 M ‘Search’ HES 2ol UWER AN EFOotD U= A LEE HMs = A0
OIEE 33 =2 MEELICt ‘Remote Device Update’ 220 U= ‘Update’ HES 22I6tH 4l
OIEDt AHELIC.
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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
JHl HERKZA dFEI| /s E2T2M METUXIIE ELIC 2CUIOIHE AISAl g
X8 WEKIE #4622 222 XHl UWERIN= 2= 6tLtel ZCIUIOIE 2ol &
MELICt ZCUI0IEHE £8 EHAE HE(Trust Center)2 S&ETHHLE 2ot3|2] MEA A

&
22 ol S e UERD NRe d2=5S M&cte Igs =A;HELILCHL
=2
=2

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

ZE20S= ZOUIOIH, ct=E, AECIHOIA = sl e CutolAZ SHotEE 230! Jisg
LICH S8t 2 REE d8g Z2 0/0l cigots =It £8g S0l HESHH ZFT00F U, =
JOlME ZE20SS =CEHY 243 & 0l H2tE I 250 et 28 USLIt

H 31 XH £ g

LS EH AE SHN HE =& Ed 2
2CIUI0IE HERAZIE XS AHoHI| 2ot dE
ct<H XJHl UWEKAAIL EMotl OIS &&ot)| FctH AIZEDHE. SHREE ME

2 P2 A5t MMUE HI0IE FE0| sE,
2 il

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 ZE20SE ZCUI0OIHZ &&alJ|

ZCIUIOIEl= GIOIEHE SHotl HHE E2N SHEUCL 2= X1l UWERI= R2OUIOIEHZ
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N SXots LS ARGISA HE2 20l AXELUC ICOUOIEE LBHo2 SYBEN S
OIJbAIS OHEIDi BHat M0l SO0/2 00F BLICH ZE20SE ROIUIOIEIZ AR5 AMME O

e ZE20S LE EEHE ZLCIUIOIEZ &&F&LIC

o HEAOZ IHE tAISE XNFELIC ME0tA230H NEEX 2B ZE20S= JI=2 MHE
OtA3 gt= OISELIH

o KWENMOZ PAN ID Z/£= =& PAN IDE XIEELICH X&EO0l CHEH ZEEZ2 %S PAN ID

Y/E= =& PANIDE UHs22Z MASLICH

o [IE ctRHU HE COHIOIADL XOH WERIN SFRY = U=s HEE SFSUCt
(Permit joining).
3.1.1 ZOUOIH & SEH &=
ZE20S 2= ZUUIOIEHZ &ZFol)| fote Ofch AT 2d=S =& LICH

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

LE SEO 9L ATZ HEE s3olH el E +AHoIES ol BHE UWE0 HEIESE L
Ct.

il Al

AT+NODETYPE=1<CR> # Set node type as the coordi nator

OK<CR> # Response

ATZ<CR> # Apply the change

OK<CR> # Response

3.1.2 ZCUIOIE & 0tA3 €3
Xdl 2CIUI0IE O AISES 2CIUIOIE=E NEE == HES Mot OE R FHISH It
Z 2HE0l B2 MES HE6tH oY XOH WERKIAZ MHEZ MESLIOH MEXt= ZCIUI0IE Dt

(55]
MEt ET HESS OF2) AT BHO0IZ 0180 NFE 4 USL

oY o
z
o

AT+CHMASK=n or AT+CM=n
Ol n= AEE HE O0tAF, J]E22 = 0xOTFFF800

He OtAT= 32 HIE 16822 JINMH 2 HIE=E olEY ME2A AAE R E UEELICH HE S
M THE 12~155 AtEot)| Ploid=E ME0tATQ 12~15 HIEQ=2 122 SFZEH0F ot LG X
HESE 022 £&5I00F ELICH J=28t2 O0x7FFF8000IH Ol= IHE 11~265 AtE&tCh= 201
LICH. ZE20S= ME 11~268t= KIRAGIEZ 0~10HIE & 27-31HIE= &4 022 EFI 0O &L

FL
Ch. H 3-2= 2 MHE0 oHLot= HIEQIAISE SHSLILCH

o
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H 32 M5 HE 0IA3
Channel 11 12 13 14 15 16 17 18
Bit mask | 00000800 | 00001000 | 00002000 | 00004000 | 00008000 | 00010000 | 00020000 | 00040000
Channel 19 20 21 22 23 24 25 26
Bit mask | 00080000 | 00100000 | 00200000 | 00400000 | 00800000 | 01000000 | 02000000 | 04000000
3.1.3 ZZACIUIOIES PANID &3
2= XNIH HER/KI= WERKIAE AESHI| fot 1SS PAN IDJF &3S 0{0F &LICH PAN IDJt
000022 &E8GHe= B ZE20S= 22|29 16-HIE UH+E LMGI0 PAN IDE AFZELICH AFZ Xt
PAN IDE A& &3dot0A & E20= oteliel ATHEHE AMSotH &ELUICH
AT+PANID=xxxx or AT+PI=xxxx
Ol xxxx= AtEEZ PANID. /£ =0{A 12AB. J/Eg¢ = 0000
ArZ X0 PAN IDE XI&AWE 22 PANIDE JiXl= XNIHl WERKIAJF EMotA =12 oIl
OF SLICH. &2 PAN IDE DFIIE HIE—AED} ZMeMol= PAN IDJI SE0tA LHEH AMSXH=E
M PAN IDE XI&oH0f &LICt. O2tA PAN ID S=0RII 46t ZZ2M0l= PAN IDE Ms2Z2
MAHBIH AFEot=E 242 AEELICL
ANEXE et Otel AT HEHE 0120t 64-H E & PAN IDE XIEE &= JASLICH NFs &H
PAN IDJ} 0000000000000000 & ([MH0l= ZE20S= AHAlIQ| IEEE =AE E X PANIDE M AFSELIC
StZE PANID EAl CHE X0l HERKZIAL S=SAX 2= 2Lst gt2 JFHOF &LIC
ATHEPID=xxX ---xxX or AT+EI= XXX - XXX
Ol xxx--xxx = AIEE EPID. /£ =0{A/ 0123456789ABCDEF. J/&Zg¢ = 000---000.
3.14 &0 38 (Permit Joining)
ctREH £= AHE=CIHI0IADIE XM WEK AN EOotDA & HR20 = 02 dsscte 2O Ulold
Tz 0l0] WEKIM WS 2tREI otLt 04 =MoioF &LICH ZE20S= UERZ H#GE Oftel
et 22 NHIK gy¥e=z 5E& L
o AXHN 2 A HOH FHE
o AT AN 2t AIHQ &N HE
o (CIXNE U= &S0 28t LAIEQ &N oS
stab 2D SI2HEE A8 H20 = E FHlet: AMEX UWERKRI0 &0sEts ASLICH @
ChtAl EotAO] 2RIDE gais &~ QoBbZ O] ZEE AIE26te 0= E88 =) 28Ut
stal FOIF JISHEE A0 H Ot 22 ATEHES 0lE&HLICH
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AT+PERMIT=255 or AT+PJ=255

HERZ &0

un

2AFC=Z o{E0H)| AHA=E OtcHel ATEEOE OIESELICH

AT+PERMIT=n or AT+PJ=n
Ol n= &0IZ 5185l= A2t (F). /8L =1-254

Tot CIXNE L=t GPIO0 &t Metd UWERD HFWE dlEotJl fIciM= Otef AT HEUWE 08

AT+GPIO0=5 or AT+IO0=5

o

0l 22 GPIO02| gt0l OnlilA Off2 HALZ= AMERH S-clXIAHE 22 (S22)0 &&= Al2t 2+
SO UWERZD F0WIt IEELICH S22 gtS HZoted® Ot AT SE0HE OIESELICH

Ol n= B0/ 5125t A2t (). 6182F = 1~254. I =2t =255
S22zt UIEYD 518 K& AIZ'2 X092 XIFELICH S220t 2552 AFGQ (b2 LS9 YE

A3 FEHE 4 JEELCH £ [CUIOIEH = REIF MAISEMUHSE 0 S22 Al2t 2+30t
LCo {E®3a EHE 32 L|C.

[UIO

r&"

=9 UWEZIF0 0/0/ 0at == WAISE ZHoE ol&8 R0 4280 oHs UWEZII0 &
O JF Jts&eLilt otXlet 0 ==0F OHE HIEFF0 HEWE ofACHF CHAl S HWIERZ 0 &0 of
A g Mols ZCUHO0IEH = UOE CIREZFES &0 51801 EL28/LICH

3.2 ZE20SE tRHZ £&E6)]
StREE HAIXNIE SAH6ts SE2H U2 52 HRHE LE2M SXEgS ASUCL 2REH &
S gt M0l SOIAAO0IO Gt SEAEHN S01Z & StBLICHL

ZE20SE ctREZ £ZFoH)| RohAM= Oteel SHE =S LICH

e ZE20S° =L "HEHE 2RHZ XEELICL

o dEAOZ IHE O0AIE XNFEYULCL MHE tAAAE X E6t
OtA3 gts OIEELICH

o HE™OZ FHOGtLA ot= XIHl UWERIS PAN ID &/E= =& PAN IDE XIEELICH
Ol X &EotAl #2W™ ZE20S= 0/01 Mot XHl UWERIE BMotH €H= PAN ID

A #edH ZE20S= JIZ2 ME

IEC

-

\

2% PANIDE 0|E06t0f UWEHIAN HFHELICH

e =352 UERD 0 slsYE=s £5ELITL

.
[
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3.21 ¢2t2H & 8d X3
ZE20SE ctRHZ X&) RoiA=s OtcH AT HEUHE AZSHLICH

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

LE "EOt NEE = ATZ 2dS 386t BHE WEO0 EEEEE ELICH
Gl Al

AT+NCDETYPE=2<CR> # Sel ect router node

OK<CR> # Response

ATZ<CR> # Apply the change

OK<CR> # Response

3.22 cRH ME Ot23 2#F

ZE20S tREU AMECIBIOIADE UWIERAIN 0otk €32 d3& ME0AA0 oot 2

Hess Mt = 23 N8 UIERAZN SOELICH Tetd e otA3 Z3A ZF0otdX

ot= UERIZAS jIZIHIOIEDP ArZotl A= ME0l ZSE00F FLICH HE SHA HOOHIX
UWERIL HE 1200 2230/ UWERAIDN HOotDX ot tRE = AECIHH0IA

-_-— Y

[e]]]

= I
20tA3 1280 HIEE=E 12 /é“é*EIOMF efLICh.

3.23 Cci®H PANID 2%

A 3d| t2H E= AHECIBI0IACS] PAN ID 2/E£= =& PAN ID= E0otLA ot= WERIAS 2
CIWIOIE Sl PAN ID/2tE PAN IDt S20t00F &LICH 2COIUI0IEIt UHs2Z M4E PAN IDE 0l
EY 32 OtcH ATEE0E ZCIUIOIHMA &ect 252 PANIDE 2=+ USLICH

AT+OPPANID or AT+OI

f Sg

eS8 E£= AELCIHIOIAS PAN IDJF 00002 Z<20l= PAN ID= SAIELICH PAN IDJt 2 XIGHHLE
SAZUSH ZE20S= =& PAN IDE HIWeLICH =& PAN IDJt j[:|H|0|E19 =& PAN ID2t &
g F2 UEKAIDN HUHE Aot 2XIotK S0l GE XNddl UWEKAIE HMELICH
S 2852 ZOUloleHe =& PAN ID= Ot AT HE0E 2O UIOIHMA %‘%”6}04 s U
SLICH

_{
o

r

0l

AT+OPEPID or AT+OE

ctEU AECIBHOIAC f PAN IDJ100000000000000002 H<R0l= =& PANID= R AIELICH

Jk’l'
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3.24 &0 38 (Permitjoining)

Xl et2B= 2O0UI0IE 2F P_‘UFIIE UE =52 UERZ FHE Mg AW, €8 ¢
g2 ZCIUOIEHe S2eLt. A 30 oS0 et €82 3.1.4 Z¢ 6/& E FXotAIJl bt
gLICH

3.3 ZE20SE AEC|HIOIAZ HEBH|

A CIBtOlA= UIERKZAS Jtd 220l AAXIGH HHE ==2A2 Salot=s FHIYLICH TetA o
E OHOlA= OIAIXI SHE otXl EsLICH ZE20SE AE CIHIOIAZ SFoted® Otef SAHE M

=29 gLIth

e ZE20SE HE=CIHIO

[E =l
o dEFOZ X2 OAIE XNIEYLICH MHEMAIE XFotA Hed Ji2 WE tAIE

. /d‘i.”’—‘*.QE, PANID 2/£= =Z PANIDE XIEELICH FAEX FSE BS ZE20S= FH 2

FAUAH Az == SHEH, ML 0tA3 Y PAN ID/EHZE PAN ID 832 HE2 ctRH2 3%t s
gt

& = =
SILICH S2CH XtAlst 88 Y2 3.2ZE20SE ZfREHE 4F061J| € FXotAID| HHELICH

A= ClHIOIADE WIERZ0N Z0iotH, GPIOLSI)H S8 &2 HFEH0 US W =IIH2SZ power
LEDDF Zr®ILICH AE ClHIOlA= THEE 4_(:’EIHIOIE1L ctRENU =otH DI IHEE L&
ISES

S Bl S CIHIOIAS HEE XS HOIE mam 2212= HOIZ0 MEE0 HAIXZ SH5
Jl 9t 2Mo2 AMRELICHL 0 BHlOIZ22 A= CIHI0IA D} %g ANZHOICH THRIE =52 Z (poll)
Sle Sor2 Mz SXJF DX YK Y AL ME LC= e S CIHI0|AS a|0|E§T
B AHSHD CIOIA DIAIKIZ ZEHGHK 2SLICH 0l LEAIZS = AIZHHISH (poll timeout)0l2tD =
2190 MRE “COoA HFC00F BLICH 3 NSCIHIOIANA HHRHE “S2 E sl Al2 2
A2 2 =J| (poll period)2tD 22120 NS CIHIOIANA SFELICH B =)= Z AZKBED
2L B SFIO0F QIS5HK UH NS CIHIOIADL LS EIOIZHA AREE 222 SXe
2 LT

ZE20S2| 2 2tH2 Otciet 20l S-dIXNAES S €382z NFgegs ASLILH

ATS51=n, 0/ n= Z A/2tA/EF (poll timeout) ¢ (F). J/E&¢ = 60.
0l 22 HEE SEUM &8%= gtYLICH S51Z A XI&E Al2K
SCE0A 2 RE (poll request) HIAIXIE SWHAI $2H IHHE L&

E %t 2+=F0t0 XY E HIOI=(child table)Oil A A HISHLICH

Z)LHOI AECIHIOIADE HEE
= AE CIH0IADE WEI A0

ATS56=n, 0/ n= Z =7/ (poll period) & (s). J/E& =5.
AE CIHOlAE=E S5622 KIEE 2 IS 0I80tH MEHE LEE 2 ELILL Ol HEE ES
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of E W UERZD &2 e =22 HOoIH S&= fet AYLICH

ATS55=n,0/If n= IH&E 01 AIZFHIEF (rejoin timeout) ¢ (F), J/&E& = 10.
IHHE S=EA9 HZ0| S55& X HE AIZHE0 2 Al2tSoF Z2HAIH X2LE &= 8N UE=R
30 CAl E#HE A== LICH

HE ClHOlA=E THHE “E5 2E FII0tC = St 0F otXIRH sellll AE ClHiolA%=E €2l =
g 2tz SOHIN= &L Metsd =2l e CHiolAacts el MAIXE 2l =2
AHcte JtsELICH

o]

3.4 ZE20SE =2l AE ClHI0|A(Sleepy End-Device)& & & BHI|
=2l AE CuiolAsE L8 AMSCIHI0IALL S25tLE =8 2S5 (sleep mode)lild 46 SR
sHE NAH d8 ABE =2+ U= =& SEHYLICH ZE20SE =clil AE CeolA=2 £ &0t

Jl fIHAE= Otehel SHE = AID] HHELICH

e ZE20SE sclll HE CHolA =& SHEHZ X EELICH

o MHE8IHO=Z E MAIE XNEBYUCLL MHEOAIE XNEHGH $2H JlZ HE OtA3E
/\l.E_SI-L“:l.

o HEHNOZ PANID /L= =Z PANIDE XNZELICH BADX ES B ZE20S= FHQ
Adl WERKZIE HMoIH AsH2Z H#WHE AT UCH

o =g (sleep) 2t&=2 &HELICH

S 243 242 MAE A0AM e == e, HE O0tA3 2 PAN ID/EE PAN ID £ EES
2 ctRH2 Rt SLELICL 20 TAE €8 Y82 3.2 ZE20SE 2fRPEHZE £Fo1J € BX
StAIJl BRELICH

X2dl &Hlel SE= otuel iR ¥ 88 A2= SUEQ =E(sleep) ¥ HI0] 2 & (wake-up) il
°|5t0d OI=0{ZLICE. X8l RCIUI0IH & 2t*HE WAIXIE SHGHHOF 6t22 =80l SIEEX
e Bt XIHl AE CHiolA= HHRES AMAS s8 ZE2 |RXAGHCIH €8& Al 2HA30HH
MWOULAM OIOIEHE &4 8% UAl 8252 S0Zs JUSLICH ZE20S2 =8 Z2E= Ofei et
20| S-dIXIAHS gt €88z Ndegsr AsuUbtt

ATS51=n, O/ n= = A/2tHIEt (poll timeout) & (=F). J/E& = 60.
Ol 2 MHE L ColM d35es YULH Sh12A XEE AlZHE)UO £l A=ClgrolA DL
HEHE S“S0H £ 2E (poll request) HIAIXIE EUX £oH IHBE &&= &0 A= ClUtol
AJF HERIDNE MSCHD 2635t M2 E HIOI=(child table)Hl M AHHIEHLIC

_,_

-sclll A CHolA2E el sl HE CIHI0lA=E S56-tE & =
o
TT

£8 XN AACZ ABSHEH, SX YAS B FIY
o
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ATS53=n, 0/ n= £& Al/2} (sleep duration) &¢ (1/4 X), J/=gt =8.

) BA BA
ZE20SE S532=% AFE AMUS RUSHLR(radio)S 1110 s82EE |ASLICH

ATS52=n, O/ n= Z =7/ (poll period) ¢ (ms), J/&z¢ = 100.

sl AE ClHolA = SE322 XEE =8 Al2H0l ZUEIAHL, GPIO02 CIEHEEIL LMGHIALE
Aelg CIOIEJt 245t =8 ZEUM WHUAM S522 XEE=E #E 2 FIIE 0185
LEE E LG &2l AdE CHolAE HEE =29 oIy natol Egs g
K22 sS52& D230l 100msZ A HIwE &S Z Z=J|E JtXIAH €LICh

ATS54=n, 0/ n= CHIIAI2F AIZ2HAI & (standy timeout) & (£), J/&& =5

8 2S0A WO &2lhl dE ClHolAE S542 XEE A4S0 X8l WERK3A F&= Alelg
LEZLH OO AKX ZOH LAl S82=2 SO ZLICH 22 CI0IEDE 0] Al2ESotHl ==
AL EFOIOOF 2IAEl D CHAl S548t22 XA E Al2Z+S0F HI0IEE JICHELICH

(s

ATS55=n,0/f n= IHE0 AIZEHEF (rejoin timeout) ¢ (F), J/Eg¢ = 10.
IHHE LCEQt2 HAHO0| S552 XHE AIZIECE @2 AI2ES0o XY e == 8l UES
30 THAl E#HE A ELICH

HeE L=
L T N S N
1 1 1 1 I I I I I 1 1
I I | | | | | | I 1 1
1 1 1 1 I I I I I | |
1 1 1 1 I I I I I 1 1
1 1 1 1 1 1 1 1 | 1 1
1 1 1 1 I I I I I 1 1
I I | | | | | | I 1 1
1 1 1 1 I I I I I | |
1 1 1 1 I I I I I 1 1
1 1 1 1 1 1 1 1 | 1 1
1 1 1 1 I I I I I 1 1
L A 4 A\ A L L 1 L L
S53 S52 S54
— 2% = 0132 —dle— 8 —»

scll AE CjHolA

—————— » = 23F

Poll Request)

(
«— diole wmst

ot sclll e CHolA=E s8 X5 A0l Z6HAl 20t GPIO0 2IHEE £= Alelg ol
ot S0E =8 K= A0l ZUASHe OHEIINZE =8 Z20AM HOUAM HSeHE =59
== S52 2AH2Z Mot OO0IEIH S54 Al2tSe A2 OAl 28 252 SOOI UL
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=O: s2ldl A= CIBH0IATE Al2lZ GIOIEHZ 21610 =& ZE0A HWols 3R XM AlclE O
O/t 248+ ASLICH MI2tH AICIZ HIOIHE ZUHIX & FR0/= GPIOOE ALEoHY =2/
o gl= Lol BIXH WRILE GIO/EH S8E= 2015617 Fof O =2 EH2 AlelZ G0/E
ZZ2EZ2 MEOINE XE FHELIL

3.5 XIHl 22t (ZigBee Security)

NH E2E22 2ot NdH0tH A ASUCLH XN dHle JI282Z IEEE 802.15.4 (AES &35
3t & CCM B9t ZE)E AMEGHXICH ZE20SE= Ot S 0180l =S =2 Bo =2 |1
LICH.

e 128HIE AES 233 21e2l&

o UESH NIST &0 2ot

o 23 % UHERKIAE I EHH S

o I £F % Zte| YY FAl

e CCM 02 (RUIIOIE E£= HestEe S5 25)

o EHAE HIE (Trust Centers)
351 BEo £&F
2otE RXNoHAE ASXHesE 2 == AME HREE Ot AT EEUWHE 0I80t0 XIEHHO0F & LICH
2ot =F AME I dHZMH o1E & 2530t HERKZ IUHIOH ZHA MEZAHELICH £8F A
Bz 2o =FS A2 o ot S dE8g =& JUKXE, 0 22 XNl FELE 2FEHAHXKX &
SUC S8 WEHAIN &8 2= =52 &2 2BeteES JINEE ZdE500F LI, et
=&2 Otch AT ZEH= 0180t &3 LIC

AT+SECURITY=n or AT+SE=n, 0/l n= & 23} +=F (=23} AEOE, 1=&=3l AEE)

3.5.2 &3 Il (Link Key)

ECAE HH (S4&H2=2 ACIUIOIE)= EBIJL WEKIN F0ig M &3 JIE QEEYLICL E(
otk ot= EHIJF SHIE €3 JIE SEOHA @28 g &bl UWERI s AREUn T
ctA UIERDN Sote 2= ==S2 UERAIZN F0okJl &0l Ol &2 E3IIE HAIEE 2
HE0I0F SfLICH €3 Jl= Ot AT HEE 0186t €38 = USUILCL

AT+LINKKEY=xxX XXX or AT+LK= xxx--xxX, O/ xxx---xxx = 128-H/E 16& s+ EHAE HE &3
Jl. JlE=gt = FFF--FF.

3.5.3 UIE®A 3I| (Network Key)
UWESA 3= HERT &Metol Z2HAM AIZ2EH0 Xe 253 IIYULCH WERIWM L0 Xle
DE HOIHE UWES3A 318 0lgdt0d 2SstELICh WERKA Il= ZCUIOIEHHAML 885 H &

LICH. WERZ Jl= Ot AT ZE = 0I8ot €8E = UAsLICH

[[|>
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AT+NWKKEY=xxX --"XXX or AT+NK= xxx---xxX, O/l xxx---xxx = 128-H/E 16X+ HER T 7. J|=Eg¢
= FFF--FF,

354 3J| YHOIE
EYAE HdiHH= UERZ 0t SEH=2AE zAs oI 25t UWESKA IIE LO0IE &+ U
SULO. EHAE dHE 8l UWERZA J12 0180t ME2 UERZD JIE ==

Ol E2EHAE SLICH MZ22 UWERZ 1€ dEE2 2 =E=S2 012 tt

MEELICH EYAE HEH=E MZ22 UWESRZA 10t &1

Eotdt= HAIXE CAl LERHIN E2EHAE SULCH 21 OO0l

Ol

AT+UPDATEKEY<CR> or AT+UK<CR>
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4 OIOIE B2l

ZE20SE= R LM A E(unicast), HEINAE (multicast), E 2 = A E(broadcast)2 ALK /\-IE s s
SO UI0IE &s4als XFELICH SUMAE= & JHel EF XI1Hl ZHINA CIOIEHE M&stl=eHS
O|0IELICH HEPHAEE= & X4l &Hl OSWA HIOIEHE 2EUW 2 2|08l Ch. ‘='§E9H£

= H=
E= UERKZA &0l &EMol=s 2= Xdl HHI0H HIOIEE &&6t= 2s 20/ LICh

ZE20S= HUME ZE, OO0 =9 SIHX S& Z2E0t JUSLICH Orefet 201 FIHA 2=01A
CIOIEHE &85 += UsLICHL
o HUE RCE ot= 220!

(Command mode): ZE20S2| &1 =&= st AT HHUHE &4

D2, AT ZE0UE 0185t 31E& = HOIE S stedt SHL

e 0OIOIH REZ (Data mode): XlOH| &HIZ &2 29 O Jl fgt 2= LICH
29| HIOIHE 2L CIOoIEH 2=2 HEtsl HI0IEE Hsxo=2 ZYLICH OO0l
E WALLATE “+++"E L LICH

N o

H &2

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

2 XIJddl #dl= 64-leE % 16-HIE2 SIHX X1Hl F=4AE P |1 JASLICH 64-HIE A= M
AMBUNMN 2FUHE= U D22 F=AYLILH 16-HIE A= XM WERIAN EHEH FHE=
F=AQLICH ZE20S= =H HHIE 16-HE L= 64-HE F=aS § tXIE 0l2otH K&+ UAsU

b RLHAE HES At ATEE2 Ot Z5LICH

[l

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

? &2 0186t 2+ A= OI0IE2 =0 Z20l= 90 HIOIE (¥=3HAl 72 HIOIE)ILICH GIOI
EIOF Ol =1tot® OIoIe &&0 Aoty 2F MAIXIIE ZAIEULH A5 Jtsg =0 CloIE 3
=5

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

4.1.2 ZEINAE (Multicast)

HEIHAEE GHLIS EX FHIZE2EH E& 1ZE O0L0ICI(group ID)E JHXlE CH£=29| HIEZ CIO0IH
b BEHeEAs = . 2 el 18§ 0i0ICl= AT+GROUPID Z¥E 0|180t0d XNI&E +=
SLICH ZEPHAE HHEE Oteiet 2 &L

o

10
10
=)

o
-
o
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AT+MULTICAST=<group_id>,<MSG><CR> or AT+MC=<group_id>,<MSG><CR>
0/} <group_id>= & 0f0/C/, <MSG>= M &g L0/

st HOIH &5 gel= Ol ATEEZ 0180t0d NEEUCLCH oY Sl XIAEN st XMst L
2 9.S-AXAH RES EFXEGHAIDI BHLICH

ATS36=n, 0/ n= &&= BtZ.

ATS37=n, 0/l n= HIEHE &5t £ Z(hop) 2=+

= XHl EE0A HWERT JEoHE Lol ol BEE2EIHAE O/ NS 80| O 9
mzoz Hatorl QUSLICE. 0] Hete =idlols BZEIYAE HIO/H HEE L 0cE 2o/l
Ct 0] Mate 1=5 he 1 2 JFZ0/X8 otMst BE2EIHAE H0/H HES Fof 2=0] 1IN

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

AEXHE 8t S35 clAABHE 0186t d5 EHRE NI &= UsLICHL oS SAIXNAEHON e
AAEt WEES 9.S-dIAAEH FE2= FX6HAID| BHELICEH

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 RES EH FHASW =0 U= HalEl 2l=H0oILt HAHOIAS
DY E HMOHZAL =4V A2 OoIH ds82 g€ o
0x20(Space)ll Al OXTE(‘~) XISl Hel el 2= AT ZHUAM EAE
= 2NHES AHAUE BEUAM dE6t)| flaid=s B 410t 20| ¢12E S ol CIOIHZA ME06tH
OF &LICH

# 4-1 Examples of Special Characters Encoding

HEX | Abbreviation | Glyph | Encoded | Description
00 NULL - \00 = JH=E (Null character)
oD CR - \OD el Xl 2lE (Carriage return)
0A LF - \OA ctel Ol E (Line feed)
08 BS - \08 84 AMHOlA (Backspace)
09 HT - \09 S2lEE # (Horizontal Tab)
7F DEL - \7F AtHl (Delete)
gHtoldel e2ZE& HO=2X  (Control
5C - \ \5C . .
character for binary encoding)

E0AM abc<CR> Ol2t= HIOIHE EZSHAE ot0X & ZR20= OoteHet 20l HIoIeE 2
otol ATEZE = OIS ELICH

00

N =

AT+BROADCAST=abc\OD<CR>

415 &2 HAIX EA

S11 dINABEE HUE ZEOAM =418 CIOIEHE BEAEX HEE ZHELICH OOIH ZE0AME
+AIE OO DI &4 HAIELUICH S11 gt BHESH| fIiA= Ottt 22 AT 832 0IE&LICH

ATS11=<value><CR>,
Ol <value>2 g2 0= 22 HAIX HAl otgl, 1= &2 HAIX] HAIE

S110] 12 SFEH A& HAIXIOE HHE RENA ZASHILICH =4S HAIXS ZA SEA
£ +<IEEE address>|<MSG><CR> £ JiXIHl &LICH

HUE ZE0A =4 HAIXE ZAE 22 H 4100 oiote S+ 242 34 JAX0| =&
Of B2&ELICH 0lE =0{40001950000000001 F=AE Jthl= =EZRHabc<CR> Ol2t= CIOIEHE

205 AL HIAIK= Ofeliet 201 EAISEHELICH

+0001950000000001| abc\OD<CR>
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o H& PTv12 £& 1 018 HEAE & 4-101 LIEHE 258 9/ ZEEL/CHL PTvl3 H &
2 0/Ze HEWAHE Ml (V)2 1648 =2 0x20(Space) A OXTE(~)JHXICl &9 %9 =
SAS0 lFEE 0 EAIELICH

m KR M
rr

4.2 OIOlE 2& (Data Mode)

M&ot A ot OI0IEIE HUE RES MEol &G0 U 2 Z2R0= 0ol 252 A
2 £ USLICHL AT EEE 0IZ0t HIOIHE d&oHUA ot %E dHl E£= ZHl&= XN&E6t
HIOIE 2501 SHItH, ZE20SE “+++"E 0|00 HIO0IEH Z2EE WALILI &K 8= 2

= OOIHE oY =2 ZHl L= HHISHHA ASELICH OOl Al 26201 Y& Al2i(inter
character timeout)S =W MK SH2 GIOIHS0 A2 SA=SHMH MESELICH L8 “+++"2
HUME ZBEZ WAL= = ChAl OI0IH 2 MEN CtAl SAotD X Gt Ofe AT EHE AIEE
= USLICH

ATO<CR>

421 $SLMAE OOIH ZZ (Unicast Data Mode)

SLIHAE HOIH 25 S8 SC0H NSHC2 HOIHE BEUWDX S$#HE2 AEELICH |LIH
AE HOIE 2&E&= ATD EEE 0|20t HLE ATHTRANSMITMODE=1 (B2 4) ¥¥E 0|25t0 S
23 UASLICH ATD=E FLUHAE HOIEH 2&E2 S0t EHLYLICH ATHTRANSMITMODE=12
Ol &8 ZEE ‘RLIHAE'Z 4Gl &0/ AT+TRANSMITMODE=4= 0I0IH && ZEE

- =

ANIALEZ RLHAE'Z HF5te FEALICL

0%

ATD 230| AddLH = KRLIHAE HOIEH 252 Al SOUHIA “+++" 2 XE

LHALE IO e/AEINK KRLHAE OO0IH REE |AELICH ATD ZE2=2 KRLIM

Olel 252 S0t 32, 10t eI E CAl RLIGHAE OI0IE 252 SOHIHA @210 HH
2 SHZLICH

EtHOl AT+TRANSMITMODE=1 (B2 4)E &dol= S

HOIE 220 SHZLICH RLINAE HOIH 2EE HASHHHE “+++" 2NEZE RLINAE HOIH
2EE YAZ HHUZ =, ATHTRANSMITMODE=0 = c IS el
LICH.

FLIMNAE OO 22 2HSH AT HEE2 0Ot 2 SLICH
AT+DESTLA=<value> or AT+DL=<value>
SH AH|o 82 ATD ¥EHO|LF ATHTRANSMITMODE=1 ZH0UA AISZ= SE U2 64-HIE

IEEE =25 XI&&LICH

ATD<CR>
Ol2l XIEE IEEE 64-HIE FA4E JtX= U242 |KRLIHAE GIOIH 220 SOHZLICH 0f B2
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He XEez2 sAELLL

ol

2IMBH D PO ol

ATD<value><CR>
<value>Z XA&T = 16-HE LE0I0|C] = 64-HE IEEE F=AE JIXl= &HI242 KLIHAE O

OlHZ2Z=01 SOZLICH

AT+TRANSMITMODE=1<CR> or AT+TM=1<CR>
Olcl XIEE IEEE64-HE FAE JiN= HHI2H2 |LUMNAE OOIH 220 SHZLIC RE ©E

= XEolJ| <loted 2lAlol 2 E LIt

‘AT LEZ2 FUIMAE HOIH Z2E’(Unicast to Sink Node)= Al 3(Sink) = =0 HIOIEHE &S0t
= 2LHAE O0IH REYLILH A3aLE= Y =59 S61 AXNAHE HFE2EM XEFE
UASLICH s612 HH0 et A= UWERIAS Ua OS0 =8 HISHH HEHNAEE 0]
25t A3 LEdS 2e|H(advertise) WAL U2 HHISS A3 =9 =AZ NHEESLICH
AT EEZ SLIHAE OIOIH 220 e HHIES MAEE A3 =2 HO0IEHE A&SESHLICH
HEKAIUHUA StLtel ZHIDF GE ZHIS2FH CI0IHE =&ote 22, HOIHE 2U0F dt= &
HISO0l HgHoZ SHI =45 Jlacte Ul ‘A3 &2 RFLULIMAE HOIH 2EUHNHE SH
A ZHIIF AAZE UE HHISWHA 2elsS &LICH HOoIHE $+&8dte U HEE MHE 2
E HUlQ SHEX FAE #Hole U A3 L0 HHASOZN XE HUIS0| HOIHE 2Lt
g g 22 U U

ATS61=<value><CR>
Ol <value> = 08 &L 43

Y & 0tY, <value> > 02 &R <value>x FJ/E£ & IF
(AT+DESTGROUPID) 0l =&t &Hl = &

)
&3 I8 ol 43 =2 £F.

AT+DESTGROUPID=<value> > or AT+DG=<value>
ATZNIF DEIHAE & U4 16-HIE & OloICIE & A ELILH

AT+SINKINFO?<CR> or AT+SI?<CR>
A3 LE0 16-HE A % 64-HE FAE ZAELLC WERKIN 43 =50t EMoHX 22 &
2 “FFFFFFFFFFFFFFFF" 2t “FFFF’ £

AT+TRANSMITMODE=4<CR> or AT+TM=4<CR>
‘A3 =22 FLUHAE OOIH 220 S0ZLICH 43 2 HFS HEob)| fotH clH0l 2
LI
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il Al

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

ATD<CR> # Enter the unicast node using destination | EEE address
OK<CR> # Response

Send uni cast nsg # Put the unicast nessage

+++ # Leave data node

OK<CR> # Response

ATDO000<CR> # Enter the unicast node using 16-bit node ID
OK<CR> # Response

Send uni cast nsg # Put the unicast nessage

+++ # Leave data node

OK<CR> # Response

ATD00019500002FDCA0<CR> # Enter the unicast npde using 64-bit | EEE address
OK<CR> # Response

Send uni cast nsg # Put the unicast nessage
+++ # Leave data node
K<CR> # Response

AT+DESTLA=00019500002FDCA0<CR> # Set the destination | EEE address

OK<CR> # Response

AT+TRANSM TMODE=1<CR> # Set transm ssion node to destination | EEE address
OK<CR> # Response

ATZ<CR> # Apply to change

OK<CR> # Response

Send uni cast nsg # Put the unicast nessage

+++ # Leave data node

OK<CR> # Response

AT+TRANSM TMODE=4<CR> # Set transm ssion node to sink node in the network
OK<CR> # Response

ATZ<CR> # Apply to change

OK<CR> # Response
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Send uni cast nsg # Put the uni cast nessage
+++ # Leave data node
OK<CR> # Response

422 HYEIPHAE OO0IH 2% (Multicast Data Mode)
HEIPHAE OI0IH 2E&= S& A80 #Hote U2 SS0HH IS
42 AIZELUt. 2 zZE20SE UIIHRIAN E0A EE A8 otoICIE &

=]
= AsUICL

Z HOIHE 2WHIX
20t S IS0l

I o

e

EIOHAE HOIH 2E= ATM HE S 0IE6tHLE AT+TRANSMITMODE=2 Z&= O0|E0lH S0
USLICH ATM ZH0| A U= SEHAE OHOIH REZ SAl SHIHAM “+++" 22X
CE WAUHLE ZHIOt IS N ZEOHAE HOIH BEEE RAELIO. ATM 2ER=2
[DHAE OIOIH 252 S0t 32, It cIAEH ChAl ZEPDHAE GI0IE 252 S0IHX
D HUME BEZ SHZLICH

HU oy

0 e
&2 N2

Fﬂ

/i

EIDHAE CIOIH
E Ooligd 2=

2ot 8ER2EE B2 = HHIE A gL

Bt 0l AT+TRANSMITMODE=2 £ &#dl= J<R0l= &HIot clA0l =H &a
SO0l SOZLICH ZEGHAE OOIH 252 H 2
2AZ WHLIE =, AT+TRANSMITMODE=0

Mo s
ol
i
r_l.l.
+
+
+
MO
]
g
o T
ne oo
»
|>

UEIHAE CIOIE] RS9 28 AT YYSE Ol2HS ZSLICH

AT+GROUPID=<value> or AT+Gl=<value>
Y L =01 #/6l= 16-HIE & OOICIE XIEELIC

AT+DESTGROUPID=<value> > or AT+DG=<value>
HEIHAE & & 16-HIE OF 0t0ICIE EAELICH.

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

ZILICH 240l 2etsLIth

AT+TRANSMITMODE=2<CR> or AT+TM=2<CR>
2EPDHAE 220 SOHZLICH 88 WEsS HEotJ| floted 2lA0l 2 2ELIC

ATS36=n, O/l n= &F Bt&
ATS37=n, 0/l n= HIZHE S35t ZL Z(hop) 3=
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ZEIDHAE OIOIH &% HASE NEBEUCH ole SAIXNAHN et XNHAS WEEZ2 9. S-AAALE 7

=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

gdore = FHELICL

il Al

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

OK<CR> # Response

ATM<CR> # Enter the nulticast node using destination group |ID
OK<CR> # Response

Send nul ticast nsg # Put the nulticast nessage

AeaEE # Leave data node

OK<CR> # Response

ATMDO01<CR> # Enter the nulticast node using 16-bit group ID
OK<CR> # Response

Send nul ticast nsg # Put the multicast nmessage

AeaEE # Leave data node

OK<CR> # Response

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

OK<CR> # Response

AT+TRANSM TMODE=2<CR> # Set transm ssion node to destination group ID
OK<CR> # Response

ATZ<CR> # Apply to change

OK<CR> # Response

Send nul ticast nsg # Put the multicast nessage

AeaEE # Leave data node

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

UWERIN A= 2= =0 OOIHE XNSEH22 M6t fIlA EZ2EHAE GIOIEH 25
E MEE = USLICL OI0IE &85 #e= S-dIANAH 358 0160 23 = AsUT
BZENAE HOIHZ2E= ATB EH= 0/80tHL AT+TRANSMITMODE=3 H¥&Z 0|20tH =
2 ASLICH ATB 20| AEH HH=E2EWAE HOIEHZEEZ SA S0HIHAM “+++" 24
£ BEE WAULHL ZUIot eIAENK EZ2EHNAE HOIHEEE RAELIO ATB Z2E2=Z
BZEMNAE HOIH REZ S0t 2R, ZHIJF elADH CAl EZ2ENAE HO0IH 2E2 S0t
A 20 HUE ZEZ SOHZLICH

0l AT+TRANSMITMODE=3 £ & dol= Z<0=
O SHLICH. EZEMHAE HOIH 25E FHASHE

A2 L2 =, AT+TRANSMITMODE=0 = &

EHAE OOIH
EOHAE OO0l

s BUIE 2ME

SZCHAE HOIE 222 23s AT HES2 OfcH2t 25U

ATB<CR>
S2EHAE OO0IH 2201 SOZLICH

AT+TRANSMITMODE=3<CR> or AT+TM=3<CR>
85 REE E2E0HAE OOIEH 252 ZAFELICH 0 B2 4l

LIt

njo
ol
2
g
0%
=
00
njo
1
0
fell
2
2

ATS35=n, 0/} n= BEZEJJAE Z 3
ATS36=n, O/l n= &% Bt&
HBZCIHAE MO0 s 8RS XHELICH HY SHXIAEO

22 FXotAIJI BHEULCH

o

b ALAIEE LtHEE2 9. S-cl A2 E

FO X H=0A HERF B26lE LOlot)| ol ESEIHAE HI0IEH HE2 8F0] 0 9
2oz matetd ASLICK 0 HEts =hols EZEIHAE HOH ME2 ML HE 2oL
Ch O Mt 128 HeF 1 2 ZZ0/X8BH ot&sH BEEIYAE HI0/H HMES Fof 2F0] LIHZ!
FE0F HE010/E FHELILH BZEINAE S0/ &g FR0E &HE Al2H X &KTransmission
timeout, S33)4f &% IA/Z F £~(Transmission retries, S32)° & & 0| Qo WM& =0/ 0/F0/&LICK
BiHa W& BEZEIHAE Hets =0fote &010] S22 A% Al2t H&H(Transmission timeout,
S33)2 1000 0/&e =2 & otd %L MAIZ = =(Transmission retries, S32)= IS5t A gtS

gFote = FHELICL
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5 CIXNE % o2 &
5.1 GPIO (General Purpose Inputs and Outputs) &3
ZE20S 2=2 & 1819 == Tz JtALD JYSLUCH 0= 2HE2 BER M 8822 £
OXI0, LHHX 17002 2= 82 ARSI L0l =SS A0tH AIEE = UsLICH =4
B gEHUHEE H 515 ZEXIGHAID] HHELICH B 510 2= JAX0l Foje ssz2 d8UHIu o
et EAINUAM EE SH2Z AZ2E0 ELUO. 2 52 2 HOl £33 252 MEIEE £3E
220 oiEols S8 &5 £HELICH
H 51 =4 ¥ 29 Y
Pin Number GPIO Number Special Functions Al Enable
2 - Factory reset / Bootloader (SW_0) X
3 0 Permit joining / Wake-up (SW_1) X
4 1 UART_DTR X
5 2 UART_DSR X
6 3 UART_CTS X
7 4 UART_RTS X
8 5 X
9 6 X
10 7 X
11 8 X
32 9 O (Al_0)
31 10 O (Al_1)
30 11 O (Al_2)
29 12 O (AI_3)
28 13 O (Al_4)
27 14 O (Al_5)
24 15 Power LED (LED_0) X
23 16 Status LED (LED_1) X

GPIO #32

OtcH AT HE S

olgstod ¢H3dE = U

(s
[
fm

AT+GPIO=<values><CR> or AT+GPlO<number>=<value><CR>
O/l <values>S2 =2 0~59 gt= JIXIH gtoll [FEtA OFei et &0/ S&&k

0 A& otg

1 Oxg g2

2 [CJXE =g, J/&8 =low

3 [LXNE =g, J/&a¢ =high

4 OE2T 9E A2 CE (GPIO9-140F Hg JIS)
5 T 25&E S8 Js8LF A& (H 5-2 FX)
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H 52 5% 29 GPIO &

Function GPIO# | Type Description
0] dddele BEZ ci HE dE8 =SHCZ I AL
ZE20So| TEZ| 2IAE #="GtI| fIohAd= 0 LSEO0l 2014
Factory_reset - = =
- DI ON(Low)2 2 RAIZ & = OFF(High)Z M2tT 0 H0F &LICH &

/ Bootloader - N '
St ZE20SOt AlS Al 0] 2 E0|l ON(Low)2 2 S EHH R2E=ZH

P2 MK BAW HUOIEI JtsELICH

GPIO0Jt 52 H&FEH, Y LEJt ZOUIOIHU ct*HY &=
e UWERT FHE di8cte BH2Z AZSHAXIAHU, =2/
EE2C0A THOILEDL et QIEeEE

Lo MNSZN ASHAELICH 2 HIOIEiLP cHRENA WERID FX
Permit_joining

| Wak 0 DI £ ol8ct=s &% 0l 20l ON(Low)Ul A OFF(High)2 &&=
ake-u
P = S22 dXNAHONA 28 A2 212S UWERS H0HE §E
SLICH sclll HE CIHolA E20l= 0 &= &0l ON(Low)0ill Al
OFF(High)2 &d&t:ld =g2=0lA JHOLIA OIoIH =4&= JIC
g LI
UART_DTR 1 DO | GPIO10] 52 & X UART DTRZ AFSEHELICH
UATR_DSR 2 DI GPIO2Jt 52 && &M UART DSRZ AFZE & LICH
GPIO30| 52 H&EH UART CTSZ AMEEAHALICE CTS 22X
UART_CTS 3 DI
ZEE ASAl0I= 0l 7150l Bt=Al AHE X0 ELICH
GPIO4Jt 52 HFE ™A UART RTSE MEBEOUELICH RTS 22X
UART_RTS 4 DO

ZEE AZEANE 0 JIs0l BtEAl AFZ2E O ELICH

GPIO150| 52 XN, M0 2SHE= B ON(High)2 2 KX
Power LED 15 DO SLICH 2teF =501 AE OHI0IAZ dF3 0 JUCHH XEHe=Z
20 SLICH X012 91420 SMANAHE FEHLIC

GPIO160| 52 &&&H™, CIgolAJt UWE<|AW =Qls5tH
ON(High), &0ME 2% &0l = ON/OFFJt BI=&l0H, WERKA
MLt OFF(Low) ELICH =Jt2 9.1.4E9| S14HKAEE &

ZHtELICH

Status LED 16 DO

= AT ZES 01836t ZAIGHD MUY &= JASLICH E£& A L9 2=
3 MHT A AT HHS 0126t SLotH ZA/MOIIL JFsELICH 8 2™ A2 2H2H0ICH §
A S0 MM YEE MEHE FIEOZ MUYGIEE £X™E 4 USLICH
52.1 H2E MEZ (Queried Sampling)
ZE20S2| L& AEHEAT HHS 0/80t0 2 Aot D MO E 4 UASLICH SHel TXE L& &
EIS 20| fIoiA= AT+DIO EHEE 0l=otH ELUICH CXE 298 T= £20=2 43& TS89 S
E2t2 0 (Low) It 1 (High)2l Z£&o=2Z HAIZON X0 o2 oz HFEN As =l o
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e SE2 *2 M EAZHELICH

rr

Ol

AT+DIO?<CR> or AT+DIO<number>?<CR>
O/ <number>=0~ 16 Af0/9 GPIO H=

AT+DIO ZE2 L&t CIXNE E5gts HEoJIRA MELHNHE S UsLICH

AT+DIO=<value><CR> or AT+DIO<number>=<value><CR>
O/ <number>=0~16 A}0/S GPIO H/5, <values>=0 £= 1, £= 04 12 0/F0H& 2XL.0=
Low, 1 = High

OFL 27 2igte AT+AI HS 01850 US4 UASLICL SHAS 16HIE 16842 HAIED
0~2EE0(0~1200mV) &&= D120-FFFF(-1200~-1mV) AtO12] g2t2 JiXI0 ©RIgt2 0.1mVal =
Ch 16X = AN EFE MUUOR HAGHAM Ol BAS ==

ed

=5 =
- =
CIXE g8z €8 ER0e 2 A ZAIZHNELCH

AT+AI?<CR> or AT+Al<number>?<CR>

O/§ <number>=0~5 Af0/2 GPIO H=z

2/ggt0/ 0~2EEO0 2/ &<, Voltage (mV) = Value * 0.1

o/&2¢t0/ D120 ~ FFFF 2/ Z2 Voltage (mV) = (Value — 65536) * 0.1

Gl Al
AT+Dl O?<CR>

10001000111**0000 < DOO, 4, 8 9, 10 are ON. GPIOl11, 12 are configured
as anal og i nputs

K

AT+DI Q0=0<CR>
K

AT+DI O?<CR>

00001000111**0000 < DO4, 8 9, 10 are ON. GPIO11, 12 are configured as
anal og i nputs

K
AT+AI O?<CR>

*rkk kkxkk 192A, 13E8, *Frxk kkxx < Al 2, 3 are used. (GPIOLl, 12) The others
are configured as DI O

HLE MIOiot)| fIoiA= Oteiet 201 &2 ATEE S S8 AT+DIO £=

5o
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AT+REMOTE=<address>,<AT command><CR>
O/} <address>= &Z& =59 16-H/E L& 64-HE F24

Oll A1)
AT+REMOTE=00019500000F3BA1, AT+Dl O?<CR>
10001000111**0000

OtcH AT ZE= 0ISot(d ZE20SOt &€& A2t 2HAC 2 YES HMEHE EF =20 dEotEE &
dg = UAsLICL

AT+DESTLA=<IEEE address><CR> or AT+DL=<IEEE address><CR>
O/§ <IEEE address>= G/0/EHE MEE &HZF =59 64-HE =4

ATS42=<value><CR>
Ol <value>=GPIO &Z& =7/ (£),0 & ZR GPIO #=& AtE otg

ATS43=<value><CR>
O0/[f <value> = GPIO &= &£E &8 &

£otd, 10/8 43 “EZ GPIO & &%

o

Y. 00/87 AT+DESTLA £ &&& =E5Z GPIO &= &

0

d3:E= oileg =2 s6l dAAHE 22N NEE
e UERKIS Oy OS50 =8 ZHIS0H ZEIHA

(advertise) WA A2 CIE HHIS

ATZ<CR>

clAlor #HFeE £8 UWE HE

Eet S11 dXNAHE E¥otH UE EZFH &2 HOIHE HAGEESE &

0
e
2
$Q
i}
c
[l

ATS11=<value><CR>,
O/l <value>C g2 0= 22 HAIX HAl ot3l, 1= &2 UAIX] HAlIE.

0l 3% UE LEZ2RH &2 HOIHE Oteliet 22 82 ZAEA &L
++<|EEE address>|<GPIO value><CR>.
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523 Hig ZXl MEZ (Change Detection Sampling)
(=) CIXIE /O Hol AEIDF HE I SAl &S /O HE2 283 &2 d&g =

N Y2 SAU AESItsot=s €3 = USUO. Ot AT E8= 0IE06H0
P

AT+DESTLA=<IEEE address><CR>
O/§ <IEEE address>= G/0/EHE HEE &ZF =59 64-HE =4

ATS43=<value><CR>
O/l <value> = GPIO gZ A£E EE2 £F. 00/% AT+DESTLA £ & & = E5Z GPIO @2 &
=06t1,10/5 A3 =52 GPIO &= &%

ATS44=<value><CR>

GPIO H3} 2IX] 458 ZE &£&. <value>Jf 02 &R GPIO &=& ALE0tE.

-~

ATZ<CR>
2INGI0 B ST 48 FE

F9. 0l JI&s2 CIXE NOUA et AtEE + [SLICL

524 GPIO &Z MO (GPIO Remote Control)

ZE20S 232 & E0AM OXE g5 HE d&ote 22 =52 UXNE £ 4HE HFos

NS NEEUC ol I 283 == 23 29 GPIO ZAIJL Jts8 &H(EZE E9 GPIO ZAl

Z=J1,842>0)011+ & =52 GPIO B3t 2 X 820l Jtsst &H(EZE =E2 GPIO B3t &
Al

(
A 828 25,S44=1)00F &LICt. Otch AT EEE 0IE0ot0 & J1 gtELth

0
ol

AT+SOURCELA=<IEEE address><CR> or AT+SL=<|EEE address><CR>
Ol§ <IEEE address> = [/X/E =g &) HIE HES SF 44 £ 59 64-HE =4, 0 T4/
“FFFFFFFFFFFFFFFFE L& L Qs £Z &= 0/ =5 GPIO &EIE HOoE =+ Q

== 5/&&.

frn

ATS45=<value><CR>

GPIO && M0l 25 &&. <value>J} 02 &R GPIO & & X/0f AtE2tE!

Qon

F9. 0l JI&s2 CIXE 0K et AtEE + Qs



ProBee-ZE20S AFE2XF J10IE Rev.1.0.2 I

6 JHE J|IE AtE0olJ]

gt PCB 252 AE Lot 2AAM ZE20SE =14

ZE20S e IIE of
b 2 M3Z0 HLICH ZE20SE 0/E8& PCBHZ M &AM

HoZ HAEE

St 02 HAGIH AI2E = A= WY BEZ 0IFHELICH HY 2E
= RS232 & USB QIEHIOIAE 0I80ot0 BRE L= JlEt HHl2t SA0I JtsgUCh E£8 i
2= OXNE £ & 02 Y= 28 HOlE =252 MSotH, 24He Y& AlSdold
£ FIotH ARAX % LEDIF EEEI0 JUSLICL =02 25 dA2 25 dAJF EE0 20 2
X0 OH=elA0lE HAE L& JisELICh W JIES WEs F42 Otdiet 2sLit

e ProBee ZE20S XI_1H| OEM Z2& (ProBee-ZE20SDC, & CtHILE) 10K

e ProBee ZE20S X|1H| OEM 2 & (ProBee-ZE20SDU, U.FL H4YE) 14

e ProBee ZE20S XI1H| OEM 2 & (ProBee-ZE20SDS, RPSMA HH) 14
e 3dBi [t0IZ CHHILL, RP-SMA =211, QLELIAF 24

e 12cm U.FL - RPSMA 3012, 2ELIAF 14

o i B2E 3

e DC &3 O{"IH 3M

e RS232 Al2lg AHOI= 3M

e USB AHOIE 3H

o HiEHZI AA 1.5V 1204

6.2 g 2t JIs
e 2= ZE20S2| Z£E JlsSsS €1 SWHCE MHAAS e JEE SAHLIASLICH HE
20t MBots 2R LESE2 Ot €20 HiXls I8 6-10 Z&LICH

e RS232 CIHHIOIA

e USB QIE{HOIA

e 3 [XIE & =: Hardware Reset, Factory Default Reset, Permit Joining
o 8 AEBI HEJIs UXNE s HE

e 8 MEXN £F Jis CUXIE £ %L LED (Active High)

o 4 0tz ™

o 2T HIA

o X& HIA
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EM357
' ZE20 Socket ' Insight Port
[ HW Reset ] (Factory Reset] (Permit Joining)
HOST
Switch
UsSB
v
= : 'lj‘ I
Serial s 1l DIN
Port ¥ P ' Switch
l - olle L
L =5 o = DOuUT
Power " i (o - Switch
Select il
s e =7 2 # DIO
omer Switches
Power s =] Bl eo) 0@l BI7m) o ooy ong ong Eig vy ousg e DIO LEDs
Switch = = ¥E~ BF LI = =L i

Terminal Block

Variable Temperature Light
Registers Sensor Sensor

18 6-1 HE 2= WX/

6.3 JHY 2E =0

6.31 &A

WY B0 M2 3ot LES 4IHK10F JASLICH
e 5V 0{EH HM&A
e USB ZE
o HHEI2I (AAL15V X 4)
e RS232 EE (QHIE(| 5V 22)

0

HdEES B5ots LEO MatA BFEA PWR_SEL(IP1) EIJF SHI2H £&T00F LT 83
S= JEi e 21 €82 H 6-1 ot 2sLIth
261 &2 &l £F
5v OidiEe &3 BHEl 2l UsB ZE RS232 ZE

DB9
= 00 00 00
%I usB o0 00 00
g | ot o 50 00
a | pcsv

6.3.2 RS232 ZE
WY EE= UART S4IS2 RI6t0 RS232 LEE M3 LICH Y EEQ RS22EE= UWREZ
ZE20S°| UART_TXD, UART_RXD, UART_DTR(GPIO_1), UART_DSR(GPIO_2), UART_CTS(GPIO_3),
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UART_RTS(GPIO_4)S 1} HZ&|0f UASLICH RS232EEZ AIZ5ID| SIohASHOST (SW2) A2IXIJt
UARTZ &AL HOF &LICH

OO0IE sS4 €52 RS232EEC| oBElz HMAESSE
S

b &
0 M2 SHE H 6-110 20| €38 = 98 &0 5v M= Sg0otd U

6.3.3 USB ZE
g 2= L8 usB QIHHIOIAE MBELILH USB EZEE AIZ0ot HHOST (SW2) ARIXIJt
USBZ HZZTIO0F ot AZE S0l S AE HFEO ZXIT00F SLIC

6.3.4 ZE20S GPIO 2IEHHIO0IA
W 222 GPIO QIEHOIA ¥ HEL eSS AR/XNS2 WEH2ZE ZE20S2| GPIO2H HAL
O JAsLICH 2 6-201 Y 2=9 AIHMOIAR OI0 ol Eot= ZE20SCSl GPIOESES LIEHHASL
Ch.

H 6-2 g 2E GPIOYHHO/IA S

2E20S os 8o
s
2 Factory Reset Factory Default Reset A</ X| (SW8)
3 GPIO_O Permit Joining A< Xl (SW9)
4 GPIO_1 UART DTR &%
5 GPIO_2 UART DSR ¥
6 GPIO_3 UART CTS 2
7 GPIO_4 UART RTS &%
22 H/W Reset Hardware Reset A | Xl.
23 GPIO_16 LED =& [IXg =2 (CR19, Active High)
A X ’é’_%El CIXIE 2= (SW17, Active Low or Active High)
24 GPIO_15 LED XEE [|Xg =2 (CR18, Active High)
A2 il = CXE 28 (SW16, Active Low or Active High)
25 UART_RXD UART Data &
26 UART_TXD UART Data £&
27 GPIO_14 LED XEE [|X€ =2 (CR17, Active High)
AKX HEE CXE €= (SWI15, Active Low or Active High)
28 GPIO 13 LED XEE [|X€ =2 (CR16, Active High)
ALX HEE CXE €= (SW14, Active Low or Active High)
29 GPIO_12 LED =& CXIE &= (CR15, Active High)
AQIX HHE COXNEY 23 (SW13, Active Low or Active High)
T AN FHEE OIEE 9= (U7)
30 GPIO 11 LED =l EI Xg =2 (CR14, Active High)
ALX HEE CXE €= (SW12, Active Low or Active High)
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31 GPIO_10 LED &&=
|

£ (CR13, Active High)
g 23 (SW11, Active Low or Active High)
2427 22 (VR2)

32 GPIO_9 LED E== C

& (CR12, Active High)

é‘ﬂ
27 2 (VR1)

(SW10, Active Low or Active High)

6.3.5 LED (CR12-19)

e 2= 82l CIXNE ZH0l digol=s LEDE

&5
GPIO_OUT (SW20)0| LED_ONSZ &g {0t &LICt. O

& LEDJH HXIAH ELIC

USLICH. LEDE A6l fIiM=

D OUS
22 ZE20S°l GPIOEO| HighatS JiXl

%9 ADC_0~3 AR/ (SW4~7)E EXT_0-322 &I 50/0t ELICL

6.3.6 HE ALK (SW10-17)

Hg 2E= 8l OXE Y=ol digols HE

GPIO_IN (SW19) A2IXl #F0 etA Active High £&= Active LowZ2

Ct.

A9IXIE XD AUsUCL 0 AfIxSeS
SHETE MY & USL

=2/ ADC_0~3 AP X (SW4~T)E EXT_0~32=Z LTI/ 0F ELILCH
=2/: LED ON/OFF A/ X/(SW20)= LED_OFFOI 2 0/0F EFLILH.

=9l GPIO_IN (SW19) A%X &F0/ Active HighY ZR0/= GPIO ZZECIE 8F0l ZC}
(ATS41=0)2 & FL/0/0F 5/, GPIO_IN (SW19) AL X &F0/ Active LowS Z 0= GPIO Zg

[H2 8F0| 2 (ATS41=1)E & &5/ 0/0F BILICH

6.3.7 JHH X8 (VR1, VR2)

MY BE= OlE R UBigs BstAlZS USZE GPIO 9 ¥ GPIO_10 2& T
S JIXI2D USLICH 0 $IHOl Jiet MBS ALZ5t2i® ADC 0 £ ADC 1 A
o2 X500k SLICH

Wy Mo

=2/: LED ON/OFF A/ X/(SW20)= LED_OFFOI 2 0/0F EFLILH.

6.3.8 2% dA
g BE9 25 dlM gt2 ZE20S2 GPIO_11E
o 2= OteHet Z&LIC

Temperature(C) ={ Volt(mV) -600(mV)} * 0.1(*C/mV)

o

Z9/: LED ON/OFF A -$/%/(SW20)~= LED_OFF 0/ /00 E'LILH.
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6.3.9 ZX& HdA
N BSo Zo HA 2t ZE20SO GPIO_12E 5101 2124 USLICH X9 olgz 2zt
o BI= ofeNet ZBLICK

lllumination(Lux) = Volt(mV) * 0.25(Lux/mV)
Z9/: LED ON/OFF A ®/X/(SW20)= LED_OFF0| Q!0{0F &'LILCH
6.3.10 HOIY 28

e Mg, 25 dH & 25 dA Ao 2% otgz P5es 0180t & FR0s 18 6-

201 HEAIS Y 2E9

| El0lY 222 0/85% =LUCL 0l 29 ADC_0 (SW4), ADC_1 (SW5),
ADC_2 (SW6), ADC_3 (SW7) ASIXIZ 2+2t EXT 0, EXT_1, EXT 2, EXT 322 AX 500t 8LICH
Reseved | ADCO . ADC_1 . ADC_2 = ADC_3

CEcooce00G
T

A0 GND:: All GND : Al2 GND:: AI3 GND:

J8 6-2 27 Otd=2] Y& HOIE EF
=2/: LED ON/OFF A/ X/(SW20)= LED_OFFOI 2 0/0F EFLILH.

6.4 &3 0K #1. ZCIUIOIH 14, ct*H 101 & A= CIBHOIA 104
ZE20S ¥ WY 2E ZF0| 48 OIHE SI1 9I6t01 RCIUIOIE 10HeF 2tREH 104, J2ln AHE
ClH0IA 102 TAGEE UERAD 74 % STl e GRS oriol MIELICL Ol GRS S
S ot AlLteI 0l oHYols GHERI0 74 % AT S™O0IE S8 &3 ¢Hs N3ot=H US
o ZE20S 2E (WY 2S) ot 2FE0 USB A0SR 22T D, ICIU0IHR SHELIC
2 BE)2 ARHEAN SHOH, 1 =00 25 HiMg, & o
2

@ =
et= ZOUIOIEIA dSELth

)

P

e [IE olLtel ZE20S =2

M2t oxe o
o & BHLt9 ZE20S RE(OHY _)o S2l0 AS CH0IAZA SHGHH Al 1 X0
T MM 2L EE MM 2 Y OXNE Y2ats IOU0IENN JLELC
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Router

N Analog and

~--.Digital Inputs
Analog and

Digital Inputs

Coordinator End device

18 6-3 OfA #1: ZLILI0IE 174, ct=E 1 & A= L/HH0/A 1K

6.41 ZZCIUIOIH &3
SIERAN &322 Oteet 201 4Lt
¢ HOST A?IXIE USBZ &&ELICH
¢ USB_PWR ZIHE Closect) RS_PWR % BATT_PWR &IH= Open &LILCH
e USB HOIE2 SAE FAEHA HZELICL

ZCIUIOIE 2482 I8 ATEE O E=2 Ofehet 2sUICH
AT+NCDETYPE=1

K

AT+PANI D=7772

XK

ATS11=1

K

AT+LONGADDR
0001950000000001
K

ATZ

K

6.42 ci*H &£3F
ctREHE @8 ot=RI0 €32 Oteh2 &sLICh
e ADC_2%2 ADC_3E 22t TEMP_SENS 2 LIGHT_SENSZ &&&LICH

ctREH HFS 8 AT BE0i= OfcHet 2sUICH
AT+NCDETYPE=2

K
AT+PANI D=7772
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6.4.3

e CleolA 23

A= CIHIOIAE <8 St=R/I &8 2 OfcHet 25U
2

e Cistola &3

ADC_29} ADC_3Z 22t TEMP_SENS % LIGHT_SENSZ &X&LIC}.

AT 332 Ofeiet 2&LICH

]

?
=

1o

6.4.4
230l

2ot

[

AN
SH0 AIAZE0l SHS AXotE RCOUIOIEN H&2= BFHEHUHA BHOIE Z208sE S
SH & HECIBIOIAZRE O =0CH 8EE= MAIXIOH A= ZEAIELUCH
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6.5 &3 oM #2: ZCIUIOIH 10 ¥ A= CidrolA 204
CIE AlAE M2 JtESHN & StLtel &3 WHE OfeHol M= &HLIC
2 P42 Jt8otASLIC
e ZE20S 2E (Y BZ) StLIF ZCOIUIOIEHZ S&EotH sAE FEHAO
AZELICH
o SIHQl ZE20S BE=(HY EE)= AE CHIOIAZMN SEELIC
e Z[LJUIOIH= A= ClHIOIACS] Z(LED)2] ON/OFFE &2Z2=& XL &eL L
Host Computer
Serial Cable ...
%ﬂ Turn on/off
the LEDs
Coordinator End device
& 6-4 OIA #2: ZLCIHIO0IE 1J) & = Cl/HOIA 200 24 of
6.5.1 ZRCIUIOIH &3
DCIUIOIE S StE/N &2 Ot 2&LIC.
e HOST A®IXIE UARTZ & &EHLICH.
e SAE HEH Y BEE RS232H0I==2 0Isot0d HAZESLIC

DCIUIOIEOIA Otch AT HE0ES 2&ELIDH
AT+NODETYPE=1

oK

AT+PANI D=7772

oK

ATZ

oK

6.5.2 o= CloiolA &3

e CIBtOlAS] o= £&2 Ottt 2sUIth

GPIO_OUT ARIXIE LED_ONLZ &%

AECIHIOIAOGIA Otel AT HH

=2 A
= T

Jt0IE Rev.1.0.2

0l €8 GiM= Otehet &

RS232 JH0IS2
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6.5.3 LED &% XA
DCIUIOIEHMA Ot AT HEE =35t LED

=zad=2

8= MOELU

6.6

AF OA #2: X dANY 2= dIA
ZE HAS 25 MO OlZ2] HOIHE 425
42 IHEBASLIC

b= GIMILICH Of &% GIRIS ofeHet 22 7
ZE20S 28 (WY HC) slls

C+2 5HLtol ZE20S 2E(HY 2
o Oi2I0X

24
=]
. c

FHOl UsB AHOIE2 HE5 L, ZCOUIOIHZ SHELICH
)2 cREHZA S&EELICHL

[=>Tha |

HHoz X MA2 2% dIMe HIOIHE MEEELICHL

Analog Inputs. i,

Coordinator

Router

g 65 OfA #3: £ LAY 25 LA
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6.6.1 ZCIUIOIEH &3

SIERIN 82 OfcHet 201 - & LICH
e HOST A®IXIE USBZ &&ELICH
e USB PWR &EIHE Closedtl RS_PWR Z BATT_PWR Z&I{= Open & LICH
e USB IOI=EZ SAE ZFHESL HZELICL

DOUOIE 282 I8 ATEE0HES=2 Ot Z&LICh

AT+NODETYPE=1 # ILC|HO|HZE MH

K # Response

AT+PANI D=7772 # 16-bit PAN I D MX(7772)
K # Response

6.6.2 ct*H &3
CtREE fI8 ot 282 Otefier ZsLIth
e ADC_22 ADC_3E 22t TEMP_SENS % LIGHT_SENSZ & &g LICH

EM357

| ZE20 Socket ' Insight Port
( HW Reset ] (Factory Reset] (Permit Joining]
HOST
Switch
usB :
v
o el
Serial 0 DIN
Port = : Ny P - Switch
== S PE DouT
Power v (o - Switch
Select el A -
iy il & s 8 A B DIO
Power = pad - B ] i A8 1) Switches
Power | [ =N S EC A ADE 12 AD G e e e e R T S
Switch o dis i T )
Terminal Block
Variable Temperature Light
Registers Sensor Sensor
g 6-6 ot=F0l £
ctREH €32 s AT =80 = Ot 25U
AT+NODETYPE=2 # 2IREHE A3
K # Response
AT+PANI D=7772 # 16-bit PAN ID MX (ZC|U0|E e} 52)

K # Response
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6.6.3 &HE
6.6.3.1 Z=ZCIUIOIH &

ZCUIoIH HE € = AT Z280i= Oteiet Z&LIC

6.6.3.2 Cci*H HE A &0l
e OtchHet 2&LICH

ctRH HE & =
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7772 # HE<3 PAN I D

K # Response

AT+SHORTADDR? # UE<S 3 Short Addreess =¢l AT Command
9AD6 # WE<S3 Short Address

K # Response

6.6.4 FclE MEZ (Queried Sampling)
6.6.4.1 ctHOIA =l
cHREHUA OtE21 HI0IHE

JW'

oI5t)| #st AT EE 0= OteHet ZsLICH
AT+AI ? # ZE ofgE1 HlolE =el AT Command
****’****’2179, OD:E,****,**** # Of'é"i]_ E”OIE-I

# NA NA 25, T, NA NAS| =AM ZE FEA| (7HHANE 0, 12 A8 ¢ st AWz 47F)

# =X, EE Hatsts 92 6.6.7 Olo|E HE &=

oK # Response

AT+Al 2? # =T =l AT Command

2182 # 2 ol (2= HE 9H2 6.6.7 O Ha &xX)
oK # Response

AT+AI 3? # =T &l AT Command

0BF9 # =T OOl (=X Het W2 6.6.7 HOH Bzt F=X)
K # Response

6.6.4.2 ZCIUICIEHOIA &2l
DCOUIOIEHMA OFZZ CIOIHE =lotd] A8 AT HE 0= OFcHet 25 LICH

AT+REMOTE=0001950000000212, AT+Al ?
# oM 2IRES ZE otfZd21 Holg =el AT Command
‘k***’ ****’ 2194, 0“:3’ ‘k*‘k‘k’ * k k%

# 2}2E9 o2 Ho|H

_o'k
rir
N
|0
Hu
nz
0%

# NA NA 25, =5, NA NAS| &A1 2 FEA| (ZIHEHANE 0, 12 Al oF

# 2%, =5 Hetsls 22 6.6.7 Olol Het H=x
K # Response
AT+REMOTE=9AD6, AT+Al 2 # #Z{ollA 2}?E{e] =& ot21 olol&f el AT Command
xxxx xxxk DIQF ODOA, **** Kk

# 2t9H2| o221 HolH
oK # Response
AT+REMOTE=0001950000000212, AT+Al 2?
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# dAolM 2tRE2 2 &2l AT Comand
218F # 2t9He 2 HolH(2% He ¢H2 6.6. 7 Ho|E HEh &x)
oK # Response
AT+REMOTE=9AD6, AT+Al 3? # oM 2lEel =F =2l AT Conmand
0D8D # 2tRE2 = Oo[H(x=X HHet 2HH2 6.6.7 ClolH HE &xX)
oK # Response
6.6.5 FII& MEZ (Periodic Sampling) — Destination Node
6.6.5.1 RCIUIOIE &3
ZLOUIOIEH &F2 flst AT Y30 = Oteiet 25LIC
ATS11=1 # RouterollAd EUi2 HlojEE s = ALE HF
oK # Response
ATZ # MY HE
oK # Response
6.6.5.2 ¢tH &3
RH EF= 8t AT HE0He= Ot &=LICH
AT+DESTLA=0001950000001481
# 2%, =X HolHE d&g SAX| ZH| 4F
(014
ATS42=1 # 2%, ZE OOIHE SHX 2 MEste 7| 4% (9l %)
K # Response
ATS43=0 # SMX|E AT+DESTLAZ %X, 1Y Z2?= 43=E=2 Hole M&
ATZ # Y HE
oK # Response

6.6.5.3 ZCIUIOIEHA EATE % / =% OIOIH
DCIUIOIHNM 2% 1 =& HIO0IHE ME=85t)| {8 AT @& He= OreHt 25LICH
++0001950000000212| 11000000000**0000| **** **** '21DG, QC72, **** *x**
++0001950000000212| 11000000000**0000| **** **** '21D0, OB87, **** *x*x*
++0001950000000212| 11000000000**0000| ****  **** '21CB, 0324, **** *x*x*
# 25, = MME 2202 2 % 0o|g H35
++0001950000000212| 11000000000**0000| **** **** ' 2929B (0084, **** ***x*
++0001950000000212| 11000000000**0000| **** **** ‘29A7 Q09F, **** *x*x*
++0001950000000212| 11100000000* *0000Q| ****  **** '29 A9 Q02D, **** ***x*
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e RouterOl M ATS42=12 & &8t 21t Coordinator0il A 1=0tCt GIOIE 2 X
e ++<|EEE address>|<GPIO value>|<Analog Input Data> & 4!

e 2L, XL E HEols Y2 6.6.7 HOIE Ha HFx

6.6.6 FII& MEZ (Periodic Sampling) — Sink Node
6.6.6.1 RCIUIOIH &F
DCIUIOIH &3S st AT S0 = Ottt 25U

ATS11=1 # 2[REOA EUY2 HO[HE B2 = JALF AY

K # Response

ATS61=10 # ICIHOIEE AIEZE MY, A== 10=0}ct
# AT+DESTGROUPI Dofl =&h ZH|of|#| F2E Y8

oK # Response

ATZ # MY HE

K # Response

6.6.6.2 ctH £33
ctPH £3= st AT 280 = Oteliet 2sLIth
AT+DESTLA=0000000000000000

# 2%, =k HolHE &g SHX| 24 (43=E2 dlole &2 29 Destination?

# A2 Q2 o|X|X] ZSL| Destination NodeZ H|O|EE EL= ZHo| ozt HES
# Eol5t7| 9l 2|4l)

K # Response

ATS42=1 # 2%, =% HO|HE A3= NMEstes F7| HF (B2 %)

oK # Response

ATSA43=1 # SMX|E AIREZ X|H, 02 ZFc AT+DESTLAZ OH|o|H ©&

ATZ # Y HE

K # Response

6.6.6.3 RCIUIOIENA HEAlZE 2% / =% HO0IH
ZCIUIOIENA 2= 1 == CIOIEE &8Eg0ot)| |gt AT EE0= Ottt &L
++0001950000000212| 11100000000* * 0000| **** ***x 217F, OCD8, **** ****
++0001950000000212| 11100000000* * 0000| **** ***x 217E QA2D, **** ****
++0001950000000212| 11100000000* * 0000| **** **** 217F, OD19, **** ****

# 22, 2 ME £22 FE F dlo|H Hal

++0001950000000212| 11100000000* * 0000| **** **** 2240, 007A, **** ****
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++0001950000000212| 11100000000* * 0000| **** ***x 22FE8, 0078, **** ****
++0001950000000212| 11100000000* * 0000| **** **** 2301, 00AG, **** ****

. 25, X5E B

- -, - T )

rr

ZdH2 6.6.7 OOIH BH&t HX

6.6.7 Ololg @&

6.6.7.1 OFZ1 HIOIE &&

ec MM EE MAONA QRG= otLE HO0IEE 16HIE 16X22 T AT D0~2EE0
(0~1200mV) E£= D120-FFFF(-1200~-1mV) AtOIS] 2t2 JIXI0 ©$Igt2 0.1mVOil o &8 LICH

=
o =YUS AN SHE MAYOCZ viE
©/212t0l 0~2EE0 2 Z<, Voltage (mV) = Value * 0.1
21213t0l D120 ~ FFFF ¢I 22 Voltage (mV) = (Value — 65536) * 0.1
o RTUMNUMN MK ST MyAS 22 wis

Temperature(C) ={ Volt(mV) -600(mV)} * 0.1('C/mV)
o IZHANUAM AN SHE MYUs === B

Numination(Lux) = Volt(mV) * 0.25(Lux/mV)

6.6.7.3 CGilAl

++0001950000000212| 11100000000* * 0000| **** **** 217F QCD8, **** ****
++0001950000000212| 11100000000* * 0000| **** **** ‘217E QA2D, **** ****

++0001950000000212| 11100000000* * 0000| ****, **** 217F QD19, **** **** # {3} ]

# 25, =E MME £22 £ 2 % Olo|E B3

rion

++0001950000000212| 11100000000* * 0000| ****, **** 2240, Q07A, **** **** # {3} 2
++0001950000000212| 11100000000* * 0000| **** **** 29FE8, 0078, **** ****

++0001950000000212| 11100000000* * 0000| **** **** 2301, 00AG, ****  ****

rion

6.6.6.3 ZLIUIOIHOA HEAlIZ= 25 / &5 OOIE OA ZAIE COIEHE 252 £2&E2 H©

ro

H+
[
ton

[

b1

—~

++0001950000000212|11100000000**Q000|**** **+* 277 F QD19,**** *rr+)

0
H
roe

U

x
x

b 217F (16814
- 8575 (10& &
b2 Volt(mV) = 8575 * 0.1 = 857.5(mV)
: Temperature(C) = (857.5 — 600) * 0.1 = 25.75(C)

Jooe
5 ¢

r
0

o > o o
Il

[z
x
oo e

B
i
roe
= M
& 0x
J

x
x

[z
x
M

t 1 0D19 (16& %
- 3353 (10&12)

mmEmzmnmnfE

e
§

P4 HA
£



#BiE 2 (
[2 s8]
SCHN B
SCHUN B
AR ERE MY
2cR wa
E=NEE
ZTHA B
ZCHN EH
AR ERE MY
2cR wa

oeh

Volt(mV) = 3353 * 0.1 = 335.3(mV)
&t : lllumination(Lux) = 335.3 * 0.25 = 85.83(Lux)

£ 2240 (167 =)

- 8768(10%! %)

Volt(mV) = 8768 * 0.1 = 876.8 (mV)

: Temperature(C) = (876.8 — 600) * 0.1 = 27.68(C)

- 007A (16X %)

£ 122 (10%12)

Volt(mV) = 122 * 0.1 = 12.2(mV)

: llumination(Lux) = 12.2 * 0.25 = 3.05(Lux)

= .
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++0001950000000212|11100000000**Q000|**** **+* 2240,007A,**** *rr*)
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HE0 dgA

7.1 Y380 g4

2 HHEO 2ol Z2EA HHEAHQ HOIUWOIHZ REELICH ZejHAZE ‘AT AFEELICH Y
d0e tgst 24gs 245 A0, HOIUIOIEHE <CR> &= <NL>2=z ZAELICH @38 0H= OF
iz SRl gAalg JtXIAH € LUCh

o HFZ 2D

AT<Command>?<CR>

o FHN ¥

AT<Command><CR>

o HEFG M

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

7.2 IZE AT 230
721 AT
Description | SAE2 ProBee &H|2t2 & &0l
Execute AT<CR>
Response OK<CR>
722 ATB
EZCEHAE HOIEH S0 S0, I0IH 220 S02t & YEE= HO0IHE
Description | JHEE 2t EF O (inter character timeout, S12)0l 2lot0 229 M2lez 22|
o &8, 85 Hle B2 AE B 2(broadcast range, S35)2 ZA.
Execute ATB<CR>
Response OK<CR>
7.2.3 ATD
FLHAE O0IEH 250 S0 =45 XEGHK 210 ATDHH e AL
L Olel XIZE IEEE A8 JXe FHL-S(AT+DESTLA)Y A&, HI0IH 220 £
Description | o

o2t & L35 = HOolHE HEH2E EFYL0HR (inter character timeout, S12)0]]

otod 2ol Halez S0 dE5E.

oorr

Execute

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

7.2.4 ATE

Description Echo(1) £= No Echo(0).

Execute ATE<number><CR>

Response OK<CR>

7.25 ATM
HEDHAE OIOIH Z2E0 S0, =248 XNFEoHA 210 ATMEHL dist 32

Description Olel XIdE 1E OtOICI(AT+DESTGROUPID)0l =56t AZLES0 o4&, OOl
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>

726 ATO

Description | OFXI2 HIOIH 222 CAl S0

Execute ATO<CR>

Response

7.2.7 ATR

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

Execute ATR<number><CR>

Response OK<CR>

7.2.8 ATS

Description | S-&IXIAES S AL B1A,

Execute ATS<CR> ATS<number>?<CR> ATS<number>=<value><CR>
S-dlAAH 21A2E 2 & | <value><CR>

Response _ OK<CR>X &= ERROR<CR>
o HEA OK<CR>

729 ATZ

Description | ==& ZIAlE.

Execute ATZ<CR>

Response OK<CR>

7.2.10 AT&F

Description | &&gtE WEZ JIE2U22 el

Execute

AT&F<CR>
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Response OK<CR>
7.2.11 +++
Description | QIOIEHHZ2E0 A HAHLIS. “+++"= 500ms OlLH0I 25 LS EHO0F &
Execute +++
Response OK<CR>
73 Lt &d 3FE
7.3.1 AT+LONGADDR or AT+LA
o 64-HlE IEEE Z=4 (EUI address, long address) € $S. IEEE FaA &= M&F DHE
Description
/\_I %F iEDI,[:l, Oolol,}” oI-CI-EI
Execute AT+LONGADDR?<CR>
<IEEE address><CR>
Response
OK<CR>
7.3.2 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
K30 HEAAON= =SO0t0ICIOF HEE =+ US.
Execute AT+SHORTADDR?<CR>
<node ID><CR>
Response
OK<CR>

7.3.3 AT+ADDRDISCOVERY or AT+AD

16-HIE &£ Ot0ICIE Jthl= =59 64-HIE =25 SHHL 64-HE =4AE JHA

Description
2 = Lo 16HE LooolClE oie.
Execute AT+ADDRDISCOVERY=<IEEE><CR> AT+ADDRDISCOVERY=<nodelD><CR>
<node ID><CR> <|EEE address><CR>
Response

OK<CR> OK<CR>

7.3.4 AT+OPCH or AT+OC

o S HEIGIH AtEot] U= 802.15.4 ME BHSE HAL UWERKIANW HFHOoXl o
Description e oo- -
AUAHU IMHE= 2otk 2= 2% 0= cldH
Execute AT+OPCH?<CR>
<value><CR>
Response

OK<CR>

JI0IE Rev.1.0.2 N
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7.3.5 AT+OPPANID or AT+OI

S HE6HH AlE6t] A= 16-BIE PAN IDE EAl. PAN IDE E&F¢& gteg &
Description et &= HER®RIAIAE FHGIH E&&FE PAN IDJ} &EE. 20s WERKII =
a2 “FFFF 2l E.
Execute AT+OPPANID?<CR>
<value><CR>
Response
OK<CR>

7.3.6 AT+OPEPID or AT+OE

o S HEGIH AtEotD U= 64-HE =E PAN IDE HAl. HE0OEH WERIAIL &
Description o
= &% FFFFFFFFFFFFFFFF 2| E.
Execute AT+OPEPID?<CR>
<value><CR>
Response
OK<CR>

7.3.7 AT+VERSION or AT+VR

Description | ZRI0H H& HAlL HANH HEZ2 “PTvxx” A2 HAE.

Execute AT+VERSION?<CR>

<value><CR>

Response
OK<CR>

7.3.8 AT+PRODUCTNAME or AT+PN

Description | &% HAl

Execute AT+PRODUCTNAME?<CR>
<value><CR>

Response
OK<CR>

74  UESIZ &8 &3
7.41 AT+CHMASK or AT+CM

e OrATIE EASHHU &, 2 THEQ oY HIED 12 22 Y HE A2
o Jtsg=2 20l g =0 ME 0kA3JF 0x00000001 21 AR IHE 0B AIEES
Description Lo e C o
°|0l. MMz 8= MES2 11~262 16742 AIE JIs. 11~26MEE 2F Al
ZotA® MY OtA3 JI=28tel 0x07FFF800 AtZotH &.
Execute AT+CHMASK?<CR> AT+CHMASK=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 07FFF800
Range 00000800 - 07FFF800
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7.4.2 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 CIHIOIAOA 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

7.4.3 AT+EPID or AT+EI

64-HE =&
XN&E3HH Z2CUIOIHE

PAN IDE EAlIGtHU &F&. 2

PSS
o o
EEEFAE

A

PAN IDE 022

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

Ol2stod g2lo =

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

7.4.4 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

7.45 AT+POWER or AT+PW

Description fH £ HII &3 WES2 ZAGtAHL 838,

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

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

Default 8

Range -43 -8
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7.4.6 AT+STACK or AT+ZS
L ABSel XOHl A8 ZZ2OMAsS HACHHLE 888, UEHIAL B LE=2
Description _ - . .
St g2 JHX12 JU00F & (0: Network specific, 1: ZigBee, 2: ZigBee Pro)
Execute AT+STACK?<CR> AT+STACK=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 0
Range 0-2
7.4.7 AT+NODENAME or AT+NN
_ LEOo 0182 HAGHHU HEHE. LE9 0182 AEXIL HHIE Aldot)| &t
Description
22 MEE = US.
Execute AT+NODENAME?<CR> AT+NODENAME=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default ProBee-ZE
Range Up to 16 characters
75 UESI3 74 &€ &0
7.5.1 AT+ASCAN or AT+AS
FHHN 232 UERIE MG HALL =0 5FENKX 4E = A2, (5
Description | o). F&E &ol= =50 UELIHOIAS IHEIE S R 23 QFE 24
g+ 2UB)
Execute AT+ASCAN<CR> | AT+ASCAN=<channel mask><CR>
<channel>|<PAN ID>|<EPID>|<joinable>|<stack profile>
Response List of the existing networks ...
OK<CR>
7.5.2 AT+ESCAN or AT+ES
tE8 S A3 oI ot 2 JHES2 OUHA AME =, [0 5Z2NA 2RE
Description | = UZ. RSSI &2 <& -100dBmUIA +127dBm Rl (9. FFE &5l =&
Jb IECIBIOIAS] IHEE £ FR 23 @QEE Mg + US)
Execute AT+ESCAN<CR> AT+ESCAN=<channel mask><CR>
<channel>|<RSSI >
Response List of the RSSI for each channel ...

OK<CR>
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7.5.3 AT+DSCAN or AT+DS

Sl UEKIIN SoiUs =2 dMGHH ZAlL J2EE LEE I U= B
? “‘CLDn"'22 HAIE. A K= Al2ZH0ILt £ EEf, =& 01§82 HMEGtH &
Mol=RE Jlsg. 28 Lo HEE= g HAE. (59 PTvl2 &= J 0/~
Description . = C
H& 9] ProBee-Z*10 &'H/= PTv1.30/L} ] 0/F H/& 2 ProBee-Z*10 &4/ Y&
ProBee-Z*20 Z'H/ZFE AT+DSCANS EE£ 2= =+ 8. 0/d/e ZIR0E
PTvli2 0/& HAC ZHIE & HELE 40/ T AE0HIIE HE)
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 name>|<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.)

7.5.4 AT+RSSI or AT+RS

CIOIE 222 OtX2 S(Hop)UlA ME= W00l CHE RSSI gttt LQI gtS HAIL
LQI gt= OO0l A 2557tAI2l B QIO 2552 g0l =4Sl Link QualityS 2/0]. RSSI

Description L . e~
ol HlsE 2 -100dBmOIA +127dBm. =2 IH2!'2 & &8t Sender?t &H|Q
Parent© &M HEAIE.
Execute AT+RSSI?<CR>
Sender: <node ID>, Parent: FFFF, RSSI: <RSSI value>, LQI: <LQI value><CR>
Response

OK<CR>

7.5.5 AT+NODETYPE or AT+NT

LE EEHE HEAGHHLE 3. (0: none, 1: ZCIUIOIH, 2: cetRH, 3: AE ClHOI A,

Description .
4: =2l AME CIEt0IA)

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

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

Default 0

Range 0-4
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7.5.6 AT+PERMIT or AT+PJ

Et ==9 UERZD B0HE 61E&E (0~254x, 255=g4f

Description oi2i0| s obsl
Execute AT+PERMIT<CR> | AT+PERMIT=<value><CR>
Response OK<CR>
Range 0-255
7.5.7 AT+LEAVE or AT+LV
Description | &2 HERAZIE MLE.
Execute AT+LEAVE<CR>
Response OK<CR>
7.6 A= ClHO0lA
7.6.1 AT+SLEEP or AT+SM
Description | =2l AME=CIHIOIACI B SAl £8 252 S0
Execute AT+SLEEP<CR>
Response OK<CR>
7.6.2 AT+PARENTLA or AT+PL
Description | INB1E 52| 64-H E IEEE =AE 2
Execute AT+PARENTLA?<CR>
<IEEE address><CR>
Response
OK<CR>

7.6.3 AT+PARENTSA or AT+PS

Description | INB1IE ==2| 16-HIE =& OI0ILIE &3.
Execute AT+PARENTSA?<CR>

<node ID><CR>
Response

OK<CR>

7.6.4 AT+CHILDTABLE or AT+CT

Description | AE CIHIOIASZ 2&E XA HOIEZES 8.
Execute AT+CHILDTABLE?<CR>

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

OK<CR>

512). ASCIHHOIANIAS
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Glole

ProBee-ZE20S AtE At

A=A A

oOT =
7.7.1 AT+DESTLA or AT+DL
L FLINWAE S4AIo a0l &= 3&H =22 64-H E IEEE =42 HAIGHAHU &
Description _
&g
Execute AT+DESTLA?<CR> AT+DESTLA=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 0000000000000000
Range 0000000000000000 - FFFFFFFFFFFFFFFF
7.7.2 AT+DESTGROUPID or AT+DG
Description HEPDHAE S&o a0l Tl= 82 16-HIE OE Ot0ICIE EAlotHU H&E
Execute AT+DESTGROUPID?<CR> AT+ DESTGROUPID=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 0000
Range 0000 — FFFF
7.7.3 AT+SINKINFO or AT+SI
L A3 LE9 16-HE =& % 64-HE F=AE HAE. UWERIANW &3 EEI &
Description _ - =
Mot 22 B2 “FFFFFFFFFFFFFFFF” 2t “FFFF" E 2IE g
Execute AT+SINKINFO?<CR>
<|EEE address>,<nodelD><CR>
Response
OK<CR>
7.7.4 AT+MAXPAYLOAD or AT+MP
L St IH2I0 2 A= OI0IHS = AIIE EAlL 253 A2 W20 T2t 8t
Description
0l Eecta.
Execute AT+MAXPAYLOAD?<CR>
<value><CR>
Response
OK<CR>
7.7.5 AT+TRASNSMITMODE or AT+TM
O0IH d& 2EE HAloHHLE €88, €3& OOIH &8 2EE= 2REEHHE
Description | RXI&. (0: none, 1: FLINAE, 2: HEIFHAE, 3. BEREIHAE 4 A7 LE2 &
LIGHAE)
Execute AT+TRANSMITMODE?<CR> AT+TRANSMITMODE=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>

Jt0IE Rev.1.0.2
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Default
Range 0-4
7.7.6  AT+UNICAST or AT+UC
L HLOHAEZ EF LB OOIH M8, HEY =0 90 HIOIE (233 AFEAl 72
Description
HHOIE)IHAI HIOIH &S Jbs.
Execute AT+UNICAST=<IEEE>,<data><CR> AT+UNICAST=<nodelD>,<data><CR>
Response OK<CR>
7.7.7 AT+MULTICAST or AT+MC
L S& 0SS0l ZEHAEZ dOoleH &%, ZUIJt Group IDE2 XIE(AT+GROUPID)O|
Description I N
== 2|2&5 ™ 1 Group IDE Jt& GrouplL 2 A=,
Execute AT+MULTICAST=<grouplD>,<data><CR>
Response OK<CR>
7.7.8 AT+BROADCAST or AT+BC
L HERIN &0s PE SES0H BE2EMHAEZ HOIH 85, 885 8 B
Description B}
ZEIHAE <2 (broadcast range, S35)0 2loi &4.
Execute AT+BROADCAST=<data><CR>
Response OK<CR>
7.7.9 AT+REMOTE or AT+RC
A Lo HdAHgs HAloHALL BHE., &4d Jisst HEE0 2lAEE 2I] fIoiA
Description _ _
= AT+REMOTE<CR> & 38,
Execute AT+REMOTE=<addr>,<cmd>?<CR> AT+REMOTE=<addr>,<cmd>=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
7.8 2ot
7.8.1 AT+SECURITY or AT+SE
2ot =F HAISHHLE BHE, (0: 22 A3, 1 22 AIE) HERA &2 ZE &
Description _
S8 22 2o &2 HdFHIN0F &
Execute AT+SECURITY?<CR> AT+SECURITY=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 0
Range 0-1
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7.8.2 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

7.8.3 AT+NWKKEY or AT+NK

o 128-HIE UHIERKA IIE HAIGHHLE &, 2=g0l 00/H 2ol 128-HIE IIE

Description
Mo,

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

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

Default FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

7.8.4 AT+UPDATEKEY or AT+UK

HERZA JIE MZ M4= I SJHOIE. (ZCIUIOIEHW AL A Jts) =21l
. A ClHOIALS 22 HIERD YOH0E FES =0 XA ASx= JULER,

Description — =
HERZA I SHO0E FH = AHNZ M2 HOO0IE & UERIAIIE AtEdtet=
HAIXI= 30=01=01 WERAIN 8L =.

Execute AT+UPDATEKEY<CR>

Response OK<CR> or ERROR<CR>

7.9 UART

7.9.1 AT+BAUDRATE or AT+UB

Description Aele ZEQ £ (Baudrate)ES HEAIGIHHL &F.

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

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

Default 9600

Range 300 - 230400

7.9.2 AT+DATABIT or AT+UD

Description | Al2l€ EZEQ| HOIEHHIE 82 ZEAIGIHLU BHA.

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

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

Default 8

Range 7-8
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7.9.3 AT+PARITY or AT+UP

Description | Al2lZ ZEQ| IH2IEl (parity) @82 ZEAIGHHL 814,

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

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

Default 0

Range 0-2

7.9.4 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

7.9.5 AT+FLOWCTRL or AT+UF

o ANelgd ZEQ| SEMU MEHEE ZAIGHHLE HE. (0: none, 1: AZEY N S
Description _ =
MO, 2: StEHN SEMN)
Execute AT+FLOWCTRL?<CR> AT+FLOWCTRL=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 2
Range 0-2
7.10 GPIO
7.10.1 AT+GPIO or AT+IO
o GPIO 22t = &M S& 25 &3 MEE EAIGHALE BE. GPI09-14= 0~-5
Description
o g2 JI& % U2l UMHAXA GPIO= 0-3 & 59 g2 JIdx US.
E . AT+GPIO?<CR> or AT+GPIO=<values><CR> or
xecute
AT+GPlIO<number>?<CR> AT+GPlO<number>=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 55555000000000055
GPI09-14: 0-5, the others: 0-3 and 5
0: AIE otgt
Range
1. CIXIE &
2: OXg &=, JI28 =low
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= EN
4: OtE2 248, A2 A0E (GPI09~148t M Z2)ts)
£3 D

IS222 AI® (E 52 &X)

a1
rEl
2
]
0
m o

7.10.2 AT+DIO
CIXE U&= gt=2 EASHAHLE HEE, ZE GPIOE 2 LXE USEHESZ AIE
Description | JtsotH 82 0 = 12 Ji&. Ol 2oz AFE GPIOHIS g2 g
HAIE.
E ‘ AT+DIO?<CR> or AT+DIO=<values><CR> or
xecute
AT+DIO<number>?<CR> AT+DIO<number>=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default 00000000000000000
Range 00000000000000000 — 11111111111211111
7.10.3 AT+AI
o Otz gt= H Al GPIO9-148F HZ2Jts. GPIOJE CIXNE dE2Ecz &F3E
Description —
R0 = w2 HAL
Execute AT+AI?<CR> AT+Al<number>?<CR>
<value>,<value>,<value>,<value><CR> <value><CR>
Response
OK<CR> OK<CR>

7.10.4 AT+SOURCELA or AT+SL

GPIO &2& HOHE @8t 24 52 64-HE IEEE =AE HEAIGIHL #FE. S
. d FAE SHECZEM NSt & = ULD JI2:2t9 “FFFFFFFFFFFFFFFF” 2
DeSCPION | o ymgiof UCiet ol LCSX 22 LCo GRIO AHIE HOE 4 A=
GlE¢g.
Execute AT+SOURCELA?<CR> AT+SOURCELA=<value><CR>
<value><CR>
Response OK<CR> or ERROR<CR>
OK<CR>
Default FFFFFFFFFFFFFFFF
Range 0000000000000000 - FFFFFFFFFFFFFFFF

711 BN HYZ2E R T
7.11.1 AT+BOOTLOAD or AT+BL

A0 H2EE FotH RFEZHE g, (blank: 225, 1 FHE) 22
il AE CIHIOIAE 0125t 223 L& HANE YZEoteHe dE2LX
2. 22 L £ 29 UART=115200bps, 8 data bits, no parity, 1 stop bit and none flow
control £ & EZ({0F &

we N>

Description
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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!

7.11.2 AT+HELP or AT+HP

Description | 2 FEUHES HEAl
Execute AT+HELP<CR>

Available AT Commands
Response

OK<CR>
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8 AT & Ol

81 UER3 &F
8.1.1 RACIUIOIE

8.1.2 ciRH

8.1.3

2
In

Cletol &

8.1.4 =clI A= CiHolA

8.15 UER3A X&E
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00019500002FDC15

oK # Response

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

00019500002FDC15

oK # Response

AT+DSCAN<CR> # get the information of other nodes in the network
# (Response from ZE10 Node with PTvl.2 or earlier)

ZC* | 00019500002FDC40| 0000| PTv1. 0| ZE10| ZE10_COMB

ZR | 00019500002FDC15| 1FEF| PTv1. 0| ZE10| ZE10_COwW

CLDO| 00019500002FDC17

CLD1| 00019500002FDC14

ZED| 00019500002FDC17| 7E34| PTv1. 0| ZS10| ZS10_COVb

SED| 00019500002FDC14| F5AC| PTv1. 0] ZU10| ZU10_COvb

K # Response
Hlw:
AT+DSCAN<CR> # get the informati on of other nodes in the network

# (Response from ZE10 Node with PTv1l.3 or |ater
# or ZE20 Node)

ZC* | 00019500002FDC40| 0000| PTv1. 3| ZE20S| ZE20S_COMVB

ZR | 00019500002FDC15| 1FEF| PTv1. 3| ZE20S| ZE20S_COW

CLDO| 7E34

CLD1| F5AC

ZED| 00019500002FDC17| 7E34| PTv1. 3| ZS10| ZS10_COVb

SED| 00019500002FDC14| F5AC| PTv1. 3| ZU10| ZU10_COvb

oK # Response

8.2 OHOIe &&
821 JHUE L&

# send uni cast nessage(Ms@1) to specific node using 64-bit |ong
addr ess(0x00019500002FDC15)

AT+UNI CAST=00019500002FDC15, MSA1<CR>

oK # Response

# send uni cast nessage(MS®2) to specific node using 16-bit short
addr ess( Ox1FEF)

AT+UNI CAST=1FEF, M5SQ02<CR>

oK # Response

# send mul ti cast nmessage(MSG03) to specific group(0001)
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AT+MJILTI CAST=0001, MSQA3<CR>

K

# Response

# send broadcast nmessage(MS@04) to current network and the range is

det erm ned by S35.

AT+BROADCAST=M5C04<CR>

XK

8.22 U0OOH 2=
ATD<CR>

XK

MSQD5+++
ATDO000<CR>

XK

MSQ06+++

ATD00019500002FDC40<CR>

XK

MSQD7+++
ATM<CR>

XK

MS@R08+++
ATMD001<CR>
XK

MSG09+++
ATB<CR>

(04

MSGLO+++
AT+TRANSM TMODE=1<CR>
(04

ATZ<CR>

XK

MSGL1+++
ATO<CR>

8.3
AT+SECURI TY=1<CR>
K

ot

#
#
#

H O HF OH OHF O OB OHF O OH O OH OHF OH OB OH OH®

# Response

# enter the unicast node using destination | ong address
# Response
# send dat a( MS@)5) and | eave data node

enter the unicast npde using 16-bit short address

Response

send dat a( MS&06) and | eave data node
# enter the unicast npde using 64-bit | ong address

Response

send dat a(MS®X7) and | eave data node

enter the nulticast node using destination group |ID

Response

send dat a(MS@08) and | eave data node

enter the nulticast node using 16-bit group ID

Response

send dat a( MS&09) and | eave data node

enter the broadcast node

Response

send dat a( MSGLO) and | eave data node

set transni ssi on node

Response

Apply the change

Response

send dat a(MSGl1l) and | eave data node

return to the current data node

# set security |evel

(ON)
# Response
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84 UART &3&

8.5 GPIO
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8.6 HAN H=2L
86.1 2¥ k&

[ee]
(o2}
N
£
1y
H
In
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9 S-dlAAH

Register number

Descriptions

11
12
13
14
21
22
23
31
32
33
34
35
36
37
38
39
41
42
43
44
45
51
52
53
54
55
56
61
62

HUME REUAM ==& BIAIXI ZEAl

g3d =2 EAl

"¥E 2 HEAM

LED AME{ 22

=2 A2E AI2F HISt (Inter character timeout)

HESRZ &0 3& Al2t HE (Permit joining timeout)
d& £ 25 (TX power mode)

Application-ACK Al
S HAIE 3
&S A2 WIS

2t ®E AIZE HMst
HZCOHPAE He
HEIMNAEIBZEMNA
YUEIIHAE HIHH =
HEIHAEIBZCIHAE 22 HAIK =4
KAl CIOIE 2= BIAIXT =4l

(Hop) =

=

=
A
==

M g M

GPIO ¢ (pull-up)

GPIO ZHAl =D

GPIO ZAl & &

GPIO E13} 2Kl =<

GPIO &2& WA

HHE LEE Z(poll) Al2t HIEt
scldl AE CIEtolA Z(poll) =71
=8 XNH Al

AGHHEOl AlZ2F HISt

et Al2t HIgt

AS CIELOIA ZE(poll) =]

213 (Sink) &1 =J|

Oz 82 28 F)|

91 COAaZdol s&

9.11 Ssi1

Description | HEE ZEOUAM =418 HAIXS EAl HRE HA € &3,

Execute ATS11?7<CR> ATS11=<value><CR>

Response <value><CR> OK<CR>
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OK<CR>
Default 0
Range 0-1
9.1.2 $S12
Description | &2 02 HHRE HEA & &F
Execute ATS12?<CR> ATS12=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 1
Range 0-1
9.1.3 $S13
Description | 289 82 HEE EA & &&
Execute ATS13?<CR> ATS13=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 1
Range 0-1
9.1.4 $Si14
LED 258 HAl ¥ 4F.ZE20S2 2 GPIO15, 162 &8 JIS2222 AI&E06t
CE 488 22 LEDS &= & &.
Description 0: LED A" M=
1. S0t 58 =0/H LEDHE
2: S8 20X LEDE A =&
Execute ATS14?<CR> ATS14=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 1
Range 0-2
9.2 UESf3 &3
9.21 8S21
. HOIH &&& Z2X2F AI2HHISE (inter character timeout)2 &Z2| 2 ZE(milliseco
Description _
nds, ms) &2 TAl ¥ AH,
Execute ATS21?<CR> ATS21=<value><CR>

Response

<value><CR> OK<CR>
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OK<CR>
Default 100
Range 0 - 10000
9.2.2 S22
HESRZD &0 a8 Al2t HeS =42 HAl £ 48, UE/KIS Al&st = &
Description | Oiotd ] Gte CHE &HI2 SFHE HEHE AZUHRHS o1&, 2552 AFCH o &
o &, A= ClHolA0l=E EE8LX (2.
Execute ATS22?<CR> ATS22=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 255
Range 0-255
9.2.3 S23
. E£Y RAE BEE A 2 £F. 01 20t &35 &3 08I SO A S
DeSCTPion | o x4 2zt &0l BarE,
Execute ATS23?<CR> ATS23=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 0
Range 0-1
9.3 OIOIH
9.31 S31
Application-ACK 25 AtE HHE HAl ¥ &F. 0| BEJ 435153 S8 LE=
Description | =40 S22H HOIH =402 ACKE &X 22H I M&E. HolH s&2 #
8t LEES2 sZotH £FE0 JUA0F &
Execute ATS31?<CR> ATS31=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 1
Range 0-1
9.3.2 S32
& AAl 85 HAIE 8= BN ¥ 3. (59 ESEHAEIZEIIHAE [H/0]
Description EH AZ0AHE OHECIAHO0IL0] &lgots etz0lA HE HE s 8ot X2
=&gl
Execute ATS327<CR> | ATS32=<value><CR>
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<value><CR>

Response OK<CR>
OK<CR>
Default 5
Range 0-99
9.3.3 S33
S LEOt 4 =018 JUels A HEtES A2 X2 HAl & 23
Description (2 EZENAEIZEIFHAE OO0IH HSZ0/AHE 1000 0/4LZ2 SFols H2
F=&a)
Execute ATS33?<CR> ATS33=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 500
Range 0 — 10000
9.34 S34
8 S AIZHEIE 22 2XxH/AZ HEAl € AF. LS S0 COIEHE
Descriplion | 5z seial 01 AIZIOISDH HIOIEIE D28
Execute ATS34?<CR> ATS34=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 3000
Range 0 — 30000
9.35 S35
SZEHAE He ZA & 3. X8l E&0l=s EE2SMAEI L= A It
A Mz O L& g0l UAS. BE2CHAEE 28 2ARENAY Y0l F
BITHOL AECIHIOIANK ME0l] Mt Z UWERIAW B= 2 &g =
ZONAE MY o =2b NS ClHolAE ZaotH & A20F ZOorK2
Description | E2EIHAES AT A25HH 2AE
0: 2= 2URHUMAH HE
1: el AE CHIoIAE MRSt B2EMAE
2. B= SE0AH &g
Execute ATS35?<CR> ATS35=<value><CR>
Response <value><CR> OK<CR>
OK<CR>
Default 2
Range 0-2
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ProBee-ZE20S AtE At

9.3.6 S36
_ ZEPHAE & BREHAE HAIXOA HWAIXIOH SHE = 20 & 2+E HA
Descripion | o) wx goz wmge xY & 4GS ARE.
Execute ATS367?<CR> ATS36=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0-10
9.3.7 S37
L 80 =0tK 2= S50 HAKNE SHE = Use = & A=E EA ¥
Description -
dFe. 02z HFLUI 7 0|AQ gtez &F8STH 2Hs SHE 20l
Execute ATS37?<CR> ATS37=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0-7
9.3.8 S38
L ZAHAIR 2EE EAl E= &3, S380] 12 AEEH Iy === XAl EH
Description
HEIIHAE = B2EIMNAE HAIKE =4&ELICH
Execute ATS38?<CR> ATS38=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0-1
9.3.9 S39
S =29 HOIH 22 S8 O A0 A8 HOIXE Z2E. OE =
5 inti 0 22 =29 S39JF 10/1] ATB<CR>LI AT+TM=3<CR> S0 <2|dll broadcast
escription
. modeZ AT UCIH, O “EZ22H 2= OO0IEl = unicast, multicast EF&!
= FAIGHA &£ 3.
Execute ATS39?<CR> ATS39 =<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0-1
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9.4 GPIO
9.4.1 S41
o GPIO2l EY/Z0I2 &&. GPIOJt DI(Digital Input)2 A& EH 0| L2 /=
Description _
Ct20l Jts. 202 =0, 2 =1
Execute ATS41?<CR> ATS41=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0-1
9.4.2 S42
GPIO ZAl FJIE =HRAZ BEAl & €&, 0 0 Ot &= JtXYE Olol sHE o=
=JI0CH NI EE IEEE =48 JiXle 23 S0 &M GPIO gt dE0tH &3
Description | =E0lM GPIO &EHE 2ZAlct= R0l JIs. GPIO & A3g L E(GPIO
monitoring node, S43)21 X0l et A3 L& A S0 & 2= US. 0] =t
0l 022 HFEM™ GPIO ZAl JlsS AE0HAl %2.
Execute ATS42?<CR> ATS42=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0 — 10000
9.4.3 S43
o GPIO g2 &ds8g =5 &F. 00/H AT+DESTLA or AT+DLZ &&E EZ
Description _
GPIO gt= M3&06t1,101H A3 LEZ GPIO gt M.
Execute ATS43?<CR> ATS43=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0 — 10000
9.44 S44
GPIO Hlat 21X d8=5d BEE HAl £ &4, 0 2E0t 8850 ULH &=
. GPIO &EiJt HALAS M SAl XNEE IEEE =28 JHN= @83 =E2 GPIO
Description - o o= L
#S ML GPIO 22 8&E - 5(GPIO monitoring node, S43)2 && 0l ek A
3 LEE 3 LEJ E = USB.00/H GPIO HetAX HEHS AIEoHA E3.
Execute ATS44?<CR> ATS44=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
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ProBee-ZE20S AlE Xl

Default
Range -1
9.45 S45
GPIO && MO 2E HAl € 4F. GPIO 0| CIXNE 8oz 48350 YALSH
CIRE =802 438 3 L& /O gt2 B8 JIs. GPIO Z2AIJF Jisgt &
Description _ O
EH(GPIO Z Al =D, S42 > O)Oljﬂ. GPIO H&gt 2X MZZ0| Jtsst &Ei(GPIO
B3l 2K MEY 2E,S44=1)0{0F AIEItS
Execute ATS45?<CR> ATS45=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 0
Range 0-1
9.5 dE ClHO0lA
9.51 S51
HHE L&Y F2 Z AIZHHEES =HAZ HAl £ HF. 0] Al2t S dE [
Description BHOIALE &e2ll AE CBioIAJN 2 RAES Ot 22 XYE &8 gs
HOIZ0U A 2HA.
Execute ATS51?<CR> ATS51=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 60
Range 0-—4177920
9.5.2 S52
. selll AE ClHolAdt SsE2E0M HAHLEA CHAI £&836H21 &KLl Al2tS et
Description _ _ - —
HIHCZ IHHE L EE 28 ot FIIE 22 xRz HA E= &3
Execute ATS52?<CR> ATS52=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 100
Range 0 - 10000
9.5.3 S53
S8 NS AAE B=HRAZ2 EAl £= 3. £20 s Ouolas s8 XS
o A20] ZotH &8 ZE0A UL HEELEE Zot LdEAIZSCE 0l H
Description _ _
b 9l2® OAl S8R5z S0, =8 XS AlI2Z0l HEE S“E0M XES =
AMZERIBIEC ZHXH HHE &= XU2EE L2 LS HOSHAM AHIE.
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Execute ATS53?<CR> ATS53=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 8
Range 0-16711680
9.5.4 S54
=c|OldE CIE0IAD =82S0 A ML OFXIEY X208l £= Alelg OIOIeHE
Description B2 = Al SE2E0 SHIPIEDNX toldts A2 =Yg HA = &
3
Execute ATS54?<CR> ATS54=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 5
Range 0 — 10000
955 S55
MEN AIZEHIStE =HRZ EA T= &F. AECIH0IA I S552 K& E A2t
Description SO MSE L& HZ0l BHAIH ANECIHIOIA= THE MHEHE EE ZME
O WEKIZN N #E0ote X2 ANEE.
Execute ATS55?<CR> ATS55=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 10
Range 0 — 10000
9.5.6 S56
AE CIHOIADN HJIHCeZ HEE LEE =28 ol FIIE xHAZ EAN E=
Description
83
Execute ATS56?<CR> ATS56=<value><CR>
<value><CR>
Response OK<CR>
OK<CR>
Default 5
Range 0 - 10000
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Z,
Q

Pin Assignment

GND

PC_S/FACTORY_RST

PC_6/GPIO0

PC_7/DTR/GPIO1

PA_7/DSR/GPIO2
PB_3/CTS/GPIO3

PB_4/RTS/GPIO4

O oo <9 o vs (W=

PA_O/MOSI/GPIOS
PA_1/MISO/GPIO6

ju—
=1

PA_2/SCLK/GPIO7

Bl

PA_3/nSSEL/GPIOS
vce

ek
w

GND

. Pin Assignment

| NO

GND

33

_ PB_S/ADCU/GPIO9

PB_6/ADCVGFPION0

E2

31

PB_7/ADC2/GPIOI11

| PC_VADCY/GPIO12

PA_4/ADC4/GPIO13

29

| 28

PA_5/ADCS/GPIO14

27

| PB_UTXD

PB_2/RXD

| 25

PB_0/GPIO1S

24

| PA_6/GPIOI6

/RESET

23

22

GND

21

REES
EEEd
85 IR |§
> ERERERS
e 52 ]
& 10-1 & g
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H 10-1 & g& g
Pin NAME Default Function Direction Description
1 GND - - Ground
2 Factory Reset Factory Reset IN Digital 1/0, Factory reset input, Active low
3 GPIO_O DIO_0 IN/OUT Digital 1/0, Permit joining input
4 GPIO_1 DIO 1 IN/OUT Digital I/0, UART_DTR
5 GPIO_2 DIO_2 IN/OUT Digital I/0, UART_DSR
6 GPIO_3 DIO_3 IN/OUT Digital I/0, UART_CTS
7 GPIO_4 DIO 4 IN/OUT Digital I/0, UART_RTS
8 GPIO_5 DIO_5 IN/OUT Digital I/O
9 GPIO_6 DIO_6 IN/OUT Digital I/0
10 GPIO_7 DIO_7 IN/OUT Digital I/0
11 GPIO_8 DIO_8 IN/OUT Digital I/0
12 VCC - IN Power supply, 3.3V
13 GND - - Ground
14 VCC - - Power supply, 3.3V
15 JTCK - IN JTAG clock input from debugger
16 JTDO - ouT JTAG data output to debugger
17 JTDI - IN JTAG data input from debugger
18 JTMS - IN JTAG mode select from debugger
19 JRST - IN JTAG reset input from debugger
20 GND - - Ground
21 GND - - Ground
22 /IRESET - IN H/W_/Reset, Active low
23 GPIO_16 DIO_16 IN/OUT Digital I/O, Status LED
24 GPIO_15 DIO_15 IN/OUT Digital I/O, Power LED
25 UART_RXD UART_RXD IN UART Data Input
26 UART_TXD UART_TXD ouT UART Data Output
27 GPIO_14 DIO_14 IN/OUT Digital /O / ADC_5
28 GPIO_13 DIO_13 IN/OUT Digital /O / ADC_4
29 GPIO_12 DIO_12 IN/OUT Digital /O / ADC_3
30 GPIO_11 DIO_11 IN/OUT Digital /O / ADC_2
31 GPIO_10 DIO_10 IN/OUT Digital I/O/ADC_1
32 GPIO_9 DIO_9 IN/OUT Digital I/O/ADC_0
33 GND - - Ground
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11 &
111 A2l ZE ¥ g

ProBee-ZE20S= RS232C =20 2t MZ&E DCE &EXIQLICH Alclgdsal 2lEHHBIOIAE 2ol
DB9 Female HYEHE ASELICH

J& 11-1DB-9 & H &

I 11-1. DB-9 female Z &'&

Pin # Signal Direction P
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 vCC Input el o2 (5V ~12V)




ProBee-ZE20S A& X JI0IE Rev.1.0.2

11.2 248
11.21 SAED} DTE 2 O

DTE (Host System) DCE (ProBee-ZE)
1.DCD 1.
2. RXD 2. TXD

3. TXD
4. DTR 4. DSR
5. GND 5. GND
7.RTS 7.CTS

8.CTs 8. RTS

-
——
—_—

6.DSR «——————— 6.DTR
e —
-
R

9.vCcC

11.22 SAEJI DCE &€ M

DCE (Host System) DCE (ProBee-ZE)

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.RTS >< 8. RTS
9. —_— 8. VCC
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14 o5 EE

Ol

14.1 FCC
FCC Rule: Part 15 Subpart C Section 15.247
FCCID: STAIWO01

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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14.2 CE
CE1177(")
We, Sena Technologies, Inc., declare that the product(s):

e ProBee-ZE20 ZigBee OEM Module

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

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

e ProBee-ZE20SDU : 010WWBT0090
e ProBee-ZE20SDS : 010WWBT0091
e ProBee-ZE20SDC : 010WWBT0092

144 KCC

g4l 50l

Certification No: KCC-CRM-SNA-IWO01

Basic Model Number: ProBee-ZE20SDU

Series Model Number: ProBee-ZE20SDS, ProBee-ZE20SDC, ProBee-ZE20SSU, ProBee-ZE20SSC
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15 RF 3E2

Fo+ WY

2.405~2.480GHz

4 Mg

16 channels

AL
d5 24

DSSS (Direct Sequence Spread Spectrum)

BHx 2
0-QPSK (Offset Quadrate Phase Shift Keying)
24 &£

+8dBm

ST
-102dBm

23 =

DC3.3V



