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Feature List

] . 4.Wireless Characteristics
1. Operation Condition

- Operating frequency: KOR USN 940.1 ~ 944.3MHz

- Suppl ltage: 1.8 ~ 3.8V
upply voitage - Operating RF channel: 19

- Operating current (Tx): 87mA @ +20dBm

- Maximum Tx power: +20dBm
- Operating current (Rx): 8.2mA

- LBT(CSMA/CA)
- Deep-Sleep current: < TpA _ 5 PHY mode
- Operating temperature: -40°C to +85°C ;
High Data rate (HDR) mode
Modulation MSK
2. Interface .
RF Bit rate 80kbps
- 2x UART Channel coding | N/A
- 8x GPIO Rx sensitivity -105dBm
- 2x Button Dedicated Pin Long Range (LR) mode
- 2x Status LED Dedicated Pin Modulation 2FSK
- 1x 12C RF Bit rate 20kbps
- 1x 12 bit ADC, 1x 12bit DAC Channel coding | Convolutional coding(K=7)
Rx sensitivity -110dBm
3. General Specification
- Form factor: Through-hole(1.27mm), surface-mount 5. Certification
- Size: 20x27x3(mm) KC (R-R-ELQ-ELICIT-R1)

- Antenna Connector: U.FL
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1 Technical Specification

1.1 General Operating Conditions

Parameter Min Typ Max Unit
Operating temperature -40 - 85 °C
Supply voltage (VCC) 1.8 33 38 \%
Operating current (Tx), +20dBm*1:2 85 87 90 mA
Operating current (Tx), +14dBm*1:2 40 45 50 mA
Operating current (Tx), +10dBm*1:2 33 35 40 mA
Operating current (Rx), Listen*12 7.1 8.2 9.1 mA
Stand-by current (Sleep) #12 5 - 6 pA
Stand-by current (Deep-Sleep) #12 0.5 - 1 MA
Voltage on IO(GPIO, AUX, 12C,UART) -0.3 VCC VCC+0.3 \
Input Low voltage of GPIO - - 0.3*VCC \Y
Input High voltage of GPIO 0.7*vVCC - - \
Input voltage of ADC -0.3 VCC \

#1  VCC = 3.3V

#2  PHY mode = High data rate mode (MSK 80kbps)

1.2 Absolute Maximum Ratings
Parameter Min Typ Max Unit
Storage temperature -50 - +150 °C
Voltage on supply pin (VCC) -0.3 - 38 \
Voltage on GPIO pin -0.3 - VCC+0.3 \Y%
Voltage on RESETnh pin -0.3 - 38 \Y
Absolute voltage on RF connector -0.3 - 1.2 \Y
Current per GPIO pin (Sink) - - 50 mA
Current per GPIO pin (Source) - - 50 mA
Current for all GPIO pins (Sink) - - 200 mA
Current for all GPIO pins (Source) - - 200 mA

1.3 RF Characteristics
Parameter Min Typ Max Unit
RF Frequency”’ 940.1 - 944.3 MHz
Maximum Tx Power 17.7 20 21.4 dBm
Minimum Tx Power -0.8 0 0.2 dBm
Adjustable RF Power Step - 0.1 - dBm
Spurious emissions1 (718~915MHz)* -78 dBm
Spurious emissions2 (949.3~962MHz)*? -85 dBm
Spurious emissions3 (over 1GHz)*? -41 dBm

#1

#2 RF CH 2 ~ 20, TX Power 10dBm

©2022 ELIOT SYSTEM Inc.
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1.4 PHY Mode 0 - Long range mode

Parameter Unit
Modulation 2FSK -
Deviation 10 kHz
RF bit rate 20 kbps
Symbol (Data) rate 10 kbps
Channel spacing 200 kHz
Forward error correction (FEC) Convolutional Code (Constraint k = 7) -
DSSS (Direct sequence spread spectrum) NA -
Rx sensitivity -110 dBm

1.5 PHY Mode 1 - High data rate mode

Parameter Unit
Modulation MSK -
Deviation 20 kHz
RF bit rate 80 kbps
Symbol (Data) rate 80 kbps
Channel spacing 200 kHz
Channel coding N/A -
DSSS (Direct sequence spread spectrum) N/A -
Rx sensitivity -105 dBm

e
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1.6 HW Pin Description

o, ELICI

ST

GND 1 15 RST
DAC 2 16 GPIO1
ADC 3 17 GPIO2
AUX/VREF 4 18 GPIO3
SWCLK 5 19 GPIO4
SWDIO 6 20 GPIO5
RXD1 7 21 GPIO6
TXD1 8 22 GPIO7
BUTTON1 9 23 GPIO8
BUTTON2 10 24 SDA
RXD2 11 25 SCL
TXD2 12 26 LED1
GND 13 27 LED2
VCC 14 28 GND
PIN NO. Name Description
1 GND Ground
2 DAC Digital Analog Converter Output
3 ADC Analog Digital Converter Input
4 AUX/VREF Auxiliary Input, could wake up from normal sleep
5 SWCLK SWD CLOCK
6 SWDIO SWD DATA
7 RXD1 UART1 RX, for host interface (AT command)
8 TXD1 UART1 TX, for host interface (AT command)
9 BUTTON1 External Button Input1, wakes up from Deep/normal sleep
10 BUTTONZ2 External Button Input2, wakes up from normal sleep
11 RXD2 UART2 RX, for user device
12 TXD2 UART2 TX, for user device
13 GND Ground
14 VCC Power supply (1.8 ~ 3.8V). default 3.3V
15 RST Reset input, active low, internal pulled up.
16 GPIO1 GPIO (DI/DO, wakes up from Deep-sleep)
17 GPIO2 GPIO (DI/DO)
18 GPIO3 GPIO (DI/DO, wakes up from Deep-sleep)
19 GPIO4 GPIO (DI/DO, DI linked event)
20 GPIO5 GPIO (DI/DO, DI linked event)
21 GPIO6 GPIO (DI/DO, DI linked event)
22 GPIO7 GPIO (DI/DOQ, DI linked event, wakes up from normal sleep)

|
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23 GPIO8 GPIO (DI/DQ, DI linked event, wakes up from normal sleep)
24 SDA [2C DATA

25 SCL [2C CLOCK

26 LED1 Status LED1(Push-pull/Open drain output)

27 LED2 Status LED2(Push-pull/Open drain output)

28 GND Ground

|
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1.7 ELICIT R1 Dimension

1 20.0 N 10
; 9.5 ] : <
.
® M~
« [l@_[l ELICIT |5
Y .
A Nominal 3.0 R
RST <
Maximum 3.2 N
Includes label
|l Q
= I~
[aV] (o]

2.0
N 4)‘
""\

PCB =: Tmm
Shield can #=0]: 2mm

Through hall diameter: 0.6mm

1
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2 Elicit

Elicit 2 2| AA|AE FAIS|AHELIOT SYSTEM Inc)OlA REA| ZHE

protocol O|X}, &M 2 & X|ZHO|C Elicit protocol 2 NHHoZ FASIH, Eotut OHH M, 40| 2 &M
=]

x|
HEHIE 2o M=l 74 HEIN oiet MEHY K4S SSOHK ot AT AX|LOS0
s

rot

b loT € 9%t Proprietary wireless network

1

W= 24 HEYIE #5510 28 = UA=E AFEXA AHEO[AE HSSHL.

Elicit EM loT HERIE {8t Proprietary Protocol Stack
ELICIT-R1 Elicit protocol O] EfZ{El 940MHz CHS o F44 ZH

2.1 10T 2} ELICIT-R1

ELICIT-RT 2 M8 AHE QIE Y (Industrial internet of things, lloT) M HERIE s HA|, W= ACk Crst
ArQlg do|, FH[QF A SZE = JA=F 8 79| GPIO, 2 7§29 UART(MODBUS X|&l), 12C, 12bit ADC/DAC £
ZRI e, Input &EHQ} Timer O[HIE St ASSI AFEXIZL Yolof S&E & = UAEE HF 71531
AEXE7L &Sk loT MH[AE HEo| m2e2fd 90| WEXH M3 = UACL AHESH= Fht Y2 =L

M2 TEE 940.1 ~ 944.3MHz CHYO|LC},

A DSHX| OfL|Btn AT 4 U ST PMMH|O| 7|27|F
@ 917~923.5M; FLt+CHo| MIULE ALESHE USNE fMMH|9| 7|&7|&E2 CHS 2 =9F ZCh
g | =3t Bl 2
1,3.4,6, 17,9,
10, 12, 13, 15, 16, 3aW 0| &t
— 8'8” - CIOH, MTEA O]
gt il 10aW 0| 5} NONOI D FT%
, 19, A (sweep)
26~32 25aW 0| 5t WAIS AIRSIs
o212 ARE
200sW 0| 5t IaW 0|3t A
20~32 ¥ A2l DAY FUCHE(Point-to-Multipoint) 4
o110 &g

Figure 1 917 ~ 923.5MHz 2| 7|&7|E(E7|sHEEHS)

LoRa, Wi-SUN S2| 7|& LPWA Sub-Giga 7|&&1 RF ID 7t & AM&3t= 917MHz CHE2 AtAeF BIzt
SANAM 1oT =27} XZHLZ SO{LUHM It X229 £F1 ClHO|29] &3 X' 25mw) &2 THAZ
Ol HEO|AME 940.1 ~ 9443MHz CHYO|A Z[CH 200mW 7HX| E8 Jtseh 21 7 X2 USN =2 A

XYt RACHFigure 2 940MHz CHEQ| 7| 7|&E - EHI|EAE7|eEESHE)).
ELICIT-RT 2| Z|C§ =22 100mW((0dBm)2Z, 7|& 917MHz L0 A C|HOo|A Q| =2 X|stQl 25mw CHH| 4 bY
=2 EHOR Hrt H2 4 HPIE 7HXICh 12|21 GIOJE Hopping 7lss Sof &4 SFX|Y glo] &M

=
loTHERIZE 78 = ULk

' 917MHz L0 A 3] &3t= 200mwW £ 2 He| nFH HOUCHE 7|7|2, 7IX= FHISO0| o[o] siEsin, Yt 2

ClHO| A= X[ 25mw 2 HISHEICEH

©2022 ELIOT SYSTEM Inc. 13 cL1O]



ELICIT-R1 User Guide V.1.00
ADBK| oSt JHEE £ Qs FMIB FHMH|Q J|EIIE
® M3 E£= 2B E7|=2 9401 ~944.3M: Faf=Ci ol MIHE AF8SH= USNE FHAH|2| 7|&7|&E
2 Ohs 2 =oF 2}
4. QHE|LIECHO|S S Z 8T S A E 2 200my 0|5t A

=
Figure 2 940MHz CHE2| 7|& 7|& - EHI|E@E7|=HEENR)

sl 2 7tX|Q| Sleep mode E |%5._H:f Deep sleep ZEOAME=
loT MH|AE Fost=0 X

ELICIT-R1T & XMF2 MM HEI 34
AHME7} 1pA O|3HE HOIX HYE 2|2
. I

MUE 1oT HESIE SIS ELICIT-R1

=
o=
=3t

B USNELEZ M XIEE 940MHz TS ALE, =/SHA| &2 21702 &4 xHE 29
X = 100mW(20dBm 2ot H2 s #Hel Hs
B EX HES 0T 2 SIS FM HEYA AHEicHS ME
B CHYSE O Interface A3, °.=IE—1 O|HIE, Timer O|HIEQL HESI0 ALEX X[ B HH 75
B = XX (Deep sleep mode: < 1pA)
\ J
2.2 Elicit Protocol Stack
Elicit protocol ©| Radio frame X+ Otz 3t ZCh
Elicit Radio Frame Format
Preamble Sync Word PAYLOAD(Elicit Packet) CRC
(40bit) (2B) HEADER (18) (8~147) (2B)
Packet Control Header Packet Header ElicitPayload

(2B)

(MAX 16B)

(0 ~ 129B)

Msg. Type
(0/1B)

Element Payload
(0~128)

Figure 3 Elicit Radio frame format

£ O 2 (packet)2 40bit 2| preamble 1 2byte 2| Sync word & XISt X[CH 150byte 2 A EICH
10, PAYLOAD & CHA| Packet Control Header, Packet Header, Elicit Payload 2

Elicit Of| A{
HEADER, PAYLOAD, CRC 2 3AH F &g

TYEICE O2|0 PAYLOAD £ EOHZ2 28 =Xt Ji2st Elicit Cipher £ AHE30] Of DHZIONCH MZ CHEA
A5t AMEXH(User)| HIO|E{& Element Payload Of A2|H, o HO| HEE = J&s FMY IA7|&=

128byte O|LCt.

e
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— = T

Elicit Packet & &4 I CSMA/CA2E AHE3H0] CH2| CIHIO|AS0| 24 KHES A S/ AHEE =+
L=

FM HE M| ZdE2 28 Elicit OMe OS] FAE FAGIY &Y Uis &4 ACKPE 2H5H0
&S ottt &4 =, 40ms O|LHO ACK 7F 2| Qo™ ZOf 2 3| MH&EME S, 2T 3 2| $4 20
ACK & FAIoHA| ZotH ofid A2 &4 HIjE N2[stCh Ch=2| C|HFO|A0AH SA|0f & (broadcasting)dt=
420 ACKE 283X ¢&rt
4 )
MEld =2 HEQIE {T Elicit ZEEE
m M o2 L=3SH= Elicit Cipher= &€ HIO|HE M&Si= Of T{ZI0CH CHEAH BX
B AREXIE oF O MEY £+ UAe ZOH HIOE A7|= 128byte
B CSMA/CA HAIZ ALBSIY MESt, ACKE Sdff =41 =¢l
- y,

2.2.1 Tree Topology

Elicit protocol 2 AP(Access point)E S 2E Node 0| LIR7IX| dAlez HAE Tree TX(Tree topology)E
71202 JNLEQCt ASNHoz M4z HZAE ZH CIHIO|AAP 2 Node)E2 HIERA WM M2 FEE

Ue FA(short address, SHORT ADDR)E &% gt 0|2 Ed HEE st

—

AP(O 0.0.0)
©) AP
O Node Node(1.0.0.0) AOPK‘ \ 15t HOP Level

— LINK ~>(") Node(2.0.0.0)
Node(1.1.0.0) A
( / \ 2nd HOP= \
\_‘} 2 HOP Level
Node[1 20000 .00 77 Node@1.00)  ss
\“’ 3'd HOP Level

Node(2.1.1.0)

Figure 4 Elicit Tree Topology

— I_

XE FHXMNA BEE HEot=
HEQZ WOl ZE Node 2 E4I
Node(1.0.0.0), Node(2.0.0.0)2t Sl

d2= HZE JHXE S8M O|F0 FCh AP & ZEE 7HX|Q FHLZE
| 7tsSICE ¢l [Figure 4 Elicit Tree Topology]dlAl AP = ZT HZAE
=

0
O] 7hs3%td, Node(1.0.0.0)2 AP Node(1.1.0.0), Node(1.2.0.0)1t

2 CSMA(Carrier Sense Multiple Access)/CA(Collison avoidance): Bt&nt Z4X| CtE M&/F= 2O 7=, S4517]
™o ErSIHEFIE M E)E F7t AHE SQX| Q= AL FO|H 2olo AlZt &¢t 7|CHEl F(Back-off)of

ChAl =HQI5t, AHE S0| otz [f Silot= EE.

3 ACK(Acknowledgement, 2tRISE): =4 FOM 02 GlO] J&H2z2 +4Ms If S 522 SEHS= A

©2022 ELIOT SYSTEM Inc. 15 ELIOT
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719 Node(2.0.0.0)2 ZS3l0f 0|20f ZIC,

7tSStet. A FZEX| 2 AP 2 Node(2.1.0.0) At0|2] &42 &
oA ZYEE AT TEYSHA| 1 CHE Node & E/0t= HHIE Hop Ol2t:l BhLf

AP &= Hop level 0 O[T, AP 2 X HHWj Hop 22
level Ol AZAE F W Hop 22 HZE Node
level 77tX| K| 2tCt,

HAZE Node E= 1° Hop level O[2t1 &}11, CHA] 15t Hop
£2 2" Hop level 0|2t Tt Elicit O A& X|CH 4t Hop

Tree UIEQT Ao 2|0 Node & 7|22 AP Z0 = HZE

r
Z
@]
o
(0]
mjn

>
(¢
=z
@]
o
D
o
k1
el

ol
>
v
=2

x
I

(@]
©

o
CHAIE O BO| HX|= Node £ oI% =2t 3L 2 E Node =2 %42 Node = AP O|Ct Tree T-Z0A|

AP 2t Node = A2 B2 HYE 7HX2l BE 59| Node 52t S42 & + A2M, Node = A9 49

(=] S IA—
7kX|0f A= Node H AP S4lgt == QUL

‘ )
Elicit ZEEZ AEO| HEQI =
m A0 4 EAC] Hop & AIHDBHE Tree T+22| Z2EZF
AP £ EE Node o BEE 3T £+ US.
B Node = AtIO| &3t 7HX|Q] 2 & Node &t HE 7ts
B CHE 7HX|0| U= Node 22| HE2 &2 2E7X| Hopping ot = &
- m AP 2} Node 2| 3tE90] X0|&= Qlol, AHBA 482 ZH )
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2.3 Elicit Network

AP & FAMoZ FPMEl T LEQITE PAN(Personal area network)O|2t $HCH 7HE AP = Z+ZF 7i¥ PAN S
Tg5t1, PAN 2 AP £ SRE 7 GICh AP = At 1R3 ID(64bit, LONG ADDR, LADDR)E 0|&310] PAN
ID(16bit)E d-dtCt CHE HE QIEho H&Y &= Us CHE FHILE HFHE Host 2 AP 2F AZESHY
Elicit Network 2| Z[O|EQ|0|2 AL 32 = QUCH

A3

Node 7} PAN Of 7}38t= Z4€ Join O|2t1 FO|8}1, PAN Off £31X| %S AMEHE Alone, PAN O|A HO|LI= Z4E
Exit 2k20 ™O|TIC} Alone &E{YM{C| PAN ID = FFFF O|C}.

Join 2 42| level A 32| level & &&= HAloZ J1MBICEH Node & Join 3FHA| PAN 2| M= (PAN ID, RF
CH, Data rate, Addressing mode )2 2fOtA| A7 S, SHORT ADDR 2 & 2OLA PAN 2 7+ dR0| EICt
PAN #1

AP#1(0.0.0.0)
PAN ID(AABB)

<\JOI“ Alone state
/ \ Node(F.F.F.F)
Node(1.000) Node(Z.0.0.0) PAN ID(FFFF)
/ \O Exit
\ Join state
Node(1.1.0.0) O Node(2.2.0.0)

Node(1.2.0.0) O PAN ID(AABB)
Node(2.1.0.0)

Figure 5 Elicit PAN

16bit Z0|2] SHORT ADDR £ PAN WEOIA MEE FE2Z = A& FA0|1 CHE PAN O =3t Device 2=
SHORT ADDR 2 At83t0 &4 5= QICt Alone &EfY 2| SHORT ADDR 2 FFFF O|LC,

M

LONG ADDR 2 &= &1 Q&= C|HO|ASE JOIN Ol 22f Hagio] M2 EE S410| 7HS3ICY Elicit Network &

d42 SL0| Jts% ZE CHO|AES| 2 E HEXHIE 2lo|strt

- A
Elicit Network
- BE ClHO|AE XpAIOl 1R ID(64bit LONG ADDR, LADDR)E 7HX|1 S
- Elicit PAN: StLtC] AP E B2 % HEYA

- AP = LADDR 2 O|&3}0] 16bit 2| PAN ID & “d-g3tCt.

- PAN W50 = 16bit SHORT ADDR(SADDR)2 AHESICH AP 2| SADDR 2 &4 000022 17
- PAN Off 7}3st= Z4E Join, PAN Ol A L7t Z4E Exit 2t J9

- PAN Off £51X| 2 HEf= Alone(Alone state)

- Alone AEHS| PAN ID & OxFFFF, SHORT ADDR 2 FFFF O|C}.

- PAN ID, SHORT ADDR, 7 ID(Serial Numben= 25 16 Zl#=(Hexadecimal)2 E7|

- C|HIO]AZF LONG ADDR & 21 U2 Mz XF 54l JH5(AT+SEND)

- Elicit Network: Elicit protocol 2 &8l A2 S84 &= Y= 2 E C|HO|A HERKA

\ Y,

©2022 ELIOT SYSTEM Inc. 17 ELIOT
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AT Command

CMD(Ref.) Description Set/Get Parameters/Usage Default/Initial
AT+ROLE ROLE Set/Get 0: Nothing, 1: Node, 2: AP 0

AT+PANID PAN ID Set/Get 16bit PAN ID FFFF
AT+ADDR SHORT ADDR Set/Get 16bit SHORT ADDR FFFF
AT+JOINSTS Join status Get (0) Alone, (1) Join 0

2.4 Elicit Routing

Elicit 2 n7F= F& ZO[(16bit)E Hopping mode OiCH 2ES = A= FA HRIE T2 Z[CH 4 Hop 7HX|
X| &&= 4 7kX[Q] Hopping mode & MS%tCt O|F &dH CHYst loT AH|A 2HA0| FAUSHA HE8Y £+ U,

A
ZHEtst X8 JHX|D U FA XHH|Zt Tree network Ol Al Routing table o] Y&hS Lt

SHORT ADDR & EZ|& [ Hop level OICH H(dot)& &0 level & FESCt B2 Hop level 2t A= Hopping
model 2 FO| 810 (0001)2H #0| ®#7[5t1, 2Hop & X &dt=

= Hopping mode2 2| &< (01.00), Hopping
mode3 2 (01.0.0), Hopping mode4 & (1.0.0.0)2t €2 dAIC=E H7|BHC

mjo

M2 st oA

SHORT ADDR € #&g If A2 level A2 X7 FAE QX|ot1, 619 Fa0H
| Z A meto] 7hssict.

MZof =200 23 iy FA7F Tree FZOA O[O XIS 22

al

Elicit protocol OlM= STt Level 2 Node E2 AME 410 7hs% H o AX|THCH 7HEsD HA|X|E
SAlstct CHE 74X of 91% Node O|H HEZE MY M= %%‘ Hop level & Zd201& =X HEsiL,
level XtO|7} Lt™ XpAlO| ZEX|O|A X X| Node O level 1t STt level 7HX| 4R (hopping)st =0 HEstrt,

2rof MCHE level O AplO] £l A= 7HX2| Z[5H?| Node 2Lt H2 level O|FH HA|X|= Hopping & &3l
dEY & Qo otX|T S0 Jtset AHZ|o| PIXISCHE XY HEFHO| 7hsdICt

X

AP(0.0.0.0)

©
/ \ 15t HOP Level

Node(1.000) /" N Q Node(2.0.0.0)

Q-
Node(1.1 .O.O)O,/ \ \
\
O Node(2.1.0.0)

Node(1.2.00) () <

-
Node(1.2.1 .O)O 4(\) Node(2.1.1.0)
\‘ I‘\ !

“3¢» () Node(2.1.1.1)

2" HOP Level

3 HOP Level

4th HOP Level

Figure 6 Packet Hopping

[Figure 6 Packet Hopping]OllA 21ZF 7tX|2| Node(1.0.0.0)01A St level 21 RLEZ JHX|0| U= Node(2.0.0.0)
OF HAIX|IS] ME2 AP E FRSHK| &1 AFE MYCh=M ot HE) REZR 7HX|2Q| %|5HR| Node(2.1.1.1)01A
21Z 7tX[Q 2 HW level O ¥X|3t Node(1.2.0.0022 HA|X|E EE Of, 24 XtdQ| ZHX|OfM HiE Node 2
]
©2022 ELIOT SYSTEM Inc. 18 ELIOT

SYSTEM



ELICIT-R1 User Guide V.1.00

level 7}X| hopping ot =0 ™ (utztA SHAE)SICEH SEX|2H 1% 7HX|2| 3 BT level Off A+ Node(1.2.1.0)01 A
REZ JIX|9l 4 HHX level 2] Node(.1.1.MNE HAIXIE EY s, 2F 7IX0= SHX|Q SLst 4 HAY

level 2| 2| Node 7} S10{Al Hopping 22 MEE & QICHE2M S H).
2.4.1 Broadcast

7HE Device Of R0E FAE o S ©Y Device 2t 845t= AE Unicast 2t StCL SA|O| Ch=2|

Device Ol Al ™&dh= A2 Multicast2tl ot1, 2= S HHE MESH= A2 Broadcast 2k BHCL. Elicit Of| A

ret
il
0

o o
StefEl SHORT ADDR 2 T&SHH Unicast 2 S&StL, XpAQ| St level 2 =& HRE F 2 MW oY
level Of A= ZE Node HAH Broadcast(0|3t BC)SHCE. Node(01.00)0M (01.FF)2 T&3H Node(01.00)81 2|

2 E Node Of| A H&= &L}

Broadcast HIA|X|= Ct=2| Device 7t SA|0| =252 2, BC HA|X|E ATt Device = ACKE MK ULt
. . (0320)"
AP(00.0.0), " \.
[o3oo/f x
rroo+ae (O) —=0O O 0 A
f.r, -‘."s\\ \" III O :

(02.1.F)=MH

Figure 7 Broadcast % H%|

2.4.2 Hopping Mode 1

e N
-APE SYHY2Z ZEE Node 7t HZE Star 7=, THop 2t X &
- AP Ol 2E Node 2| SHORT ADDR & &%
- Z[CH 65534 7H2| Address & 75
- Broadcast(BC) address = (FFFF)

e
©2022 ELIOT SYSTEM Inc. 19 ELIOT
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1st HOP NODE
(MAX65534)
0001 ~ FFFE
FFFF: BC to 1t Hop

AP
Fixed Address

0000 P

2.4.3 Hopping Mode 2
4 )
- Tree topology 2Hop X| &, Zt Hop & Z|C{ 254 7§ =& &Y Jts
- 1st Hop 2 ®29l: (01.00) ~ (FE.00), 1st Hop Ol CH$t Broadcast F2: (FF.00)
- 2nd Hop & BQ[: (XX F.01) ~ (XX.FE), 2nd Hop Ofl CH®F Broadcast 24~ (XX.FF)
- 1st Hop Broadcast ADDR: (FF.00)
- Broadcast ADDR to 2nd Hop Nodes: (XX.FF)

F) XX Y2l THop F&

-
-

15t HOP NODE 2nd HOP NODE
(MAX254) (MAX254)
01.XX ~ FEXX XX.01 ~ XX.FE
FF.OO: BC to 1%t Hop XX.FF: BC to 2" HOP

N

| e1.00 || i e3.e1

AP
Fixed Address

0.00 P

2.4.4 Hopping Mode 3

( )
- Tree topology 3Hop X| &, 1st Hop 254 7, 2nd 2t 3rd Hop 2 ZtZf 14 7% =& gt It
- 1st Hop =24 #9]: (01.0.0) ~ (FE.0.0), 1st Hop Off CH$t Broadcast =2 : (FF.00)
- 2nd Hop & H2: (XX.1.0) ~ (XX.E.0), 2nd Hop O CH®F Broadcast T2 (XX.F.0)
- 3rd Hop & "H2|: (XX.X.1) ~ (XX.X.E), 3rd Hop Ol CH®F Broadcast 24 (XX.X.F)

orr

|
©2022 ELIOT SYSTEM Inc. 20 ELIOT
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15t HOP NODE 2" HOP NODE 31 HOP NODE
(MAX254) (MAX14) (MAX14)
01.XX ~ FEXX XX.1X ~ XX.EX XX.X1 ~ XXXE
FF0.0: BC to 1=t Hop XX.FQ: BC to 2" HOP XX.X.F: BC to 31 HOP

A

A

AP
Fixed Address

00.0.0 )

'
|
|
!
|
|
|
|
L
T
|
|
|
|
+
|
|
|
|
|
|
|
|
|
|
!
I
|
|
I

2.4.5 Hopping Mode 4

4 )
- Tree topology 4Hop X|&, ZE Hop 2 ZZ 1474 Fa &Y Jts

- 1st Hop =& #2: (1.0.0.0) ~ (E.0.0.0), 1st Hop O CH®F Broadcast F2: (F.0.0.0)

- 2nd Hop &4 #2|: (X.1.0.0) ~ (X.E.0.0), 2nd Hop Ol CH®F Broadcast F24: (X.F.0.0)

- 3rd Hop & #2Q]: (XX.1.0) ~ (X.X.E.0), 3rd Hop Ol CH$t Broadcast &= (X.X.F.0)
- 4th Hop & #2|: XXX.1) ~ (XXX.E), 4th Hop Ol CHSt Broadcast T2 (X.X.X.F)
N J
15t HOP NODE 2" HOP NODE 34 HOP NODE 4t HOP NODE
(MAX14) (MAX14) (MAX14) (MAX14)
TXXX ~ EXXX XAXX ~ XEXX XX1X ~ XXEX XXX1 ~ XXXE
FX.X.X: BC to 15t HOP X.EX.X: BC to 2nd HOP X.X.FX: BC to 3@ HOP XX X.F: BC to 4th HOP
1.0.0.0 |! :
AP i
Fixed Address A 2.0.0.0 i

M-,x " 3.0.0.0 |o

Elicit network A Ej= 3 A Alone I} Join 22 FESH 4= QICt Alone MEHOA Join 8t7| Y= @M B
=

O|RO0{Zl = Join state 7} EIC}.

|
©2022 ELIOT SYSTEM Inc. 21 ELIOT
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Alone State

Init Level 0/2
Time QOut

Joinable State _— Join State
Join Complete

Join Regq=4!

Figure 8 Network State Transition

2.5.1 Alone State

10 Z 7|2 M, Elicit Network 0 &8kX| Qf2 AEf

PAN ID: OxFFFF, SHORT ADDR: FFFF

Alone & EHO A A9 C|HIO|AZEE Join Request HIA|X|E $=AlISIH Joinable AEjZ =
Join AEHOIA Alone MEHZ HZAL x7|3t HHAT+FINIT)S Aro

2.5.2 Joinable State

Alone H#EHOA AP 22 H Join Request HAIX|S £=AI5tH Joinable AEfZ HH

Join Request Of .= PAN ID, RF CH, Data rate 52| H&7} Z&HE

RF CH, Data rate ©Z = 2 X0iCt LED 1 1F 2 7t A0 2§|M' HESH0 X JEIE EAl
AHEXH= 1 20[Lof| HES O|88}HLE AT Command & Y&35t0 Join HX} =2
Joinable &EHOIA 12 O[Lf 9| Join BAIE +HSIX| S ™ CiA| Alone &EfZ HEE

E 1 Join &'H

HE Join U
1. HE1ZS 5204 =21 QU™ ED 7t 1 &0t SA| §EE HEE
2. O I HES [P XSS Z JOINRSP HAIX|E ME
3. HAIX] & = LED ME2 FX|L|1, Join BA =8
AT Command
AT+JOINRSP FFFF H3 ™M&

2.5.3 Join State

<9l CIHIO|AZ5Ef SHORT ADDR S € 21, JOIN COMPLETE HIAIX|E T &
JOIN COMPLETE & =22l =, HEQA 485 #HE L3 JOIN ¢Eiz #HY
HEf3 H7: Hopping Mode, PAN ID, SHORT ADDR #HZ

n
n
n
B Joinable SEHOAM 1 O|Lf @ BX7t HE[X| B2 CHA| Alone JEiZ HEE

O;U
rﬂrEr

AT Command
CMD(Ref.) Description Set/Get | Parameters Default/Initial
AT+FINIT Initialize the parameters Set [INIT LEVEL: 0/1/2] -

S
©2022 ELIOT SYSTEM Inc. 22 eLIoT
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AT+RFCH RF Channel number Set/Get | [RF CH NUM: 1 ~21] 15 (943.0MHz)
AT+PHY PHY Mode Set/Get | [PHY MODE: 0/1] 1
AT+HOPMODE | Hopping Mode Set/Get | [HOPPING MODE: 1/2/3/4] 1

2.5.4 Assign address

A9 CIHIO|AOA Btf I'® 2 Join St C|HFO|AC| SHORT ADDR 2 & 3tCh FA 2= Hopping mode O
map Xpalel ot 2i|of siEsts HeloM St

F4& Pels YY[AT+ASADDRIZ 2 4 UCh 0] 22 &7|30] 0 oloi, A7 B O Ofct 1 4 xpEo2
S7IAIZICE ASADDR ©f 2 ALSXIZH M ¥ Jhsehn, 0|F olgsto] Bt F4E ZHT 4 s,
Faot AR RES 2| Folehoiof ik,

2.6 Network Configuration

ELICIT-RT 2 ZCf =Z0| 20dBm(100mW)Z, 0i¢ &2 s HeE 71X A FH|el 7| 482 2F
SYotLt. mMatA ClHO|AE HESZO Join AlZ Uf CHE AR £7/2| CIHO|AE FEES Qo HAIXE
FAg #7b QUot ojget ;X Y= HEHS AESHI| IBHAM Elicit network & TFEY CIHO|A& HIEA

AL X7F HEE S£27{Lt AT Command & 233 = Q0{0F stict,

ﬂJ

Elicit network & T#4dl= HH2 42 NodeOlA 5t2 NodeE NetworkOfl JoinAl7|& THYOICH & APOAMEH
15t level Node € Join A|Z|1L Join & Node = AHA9| 9|0 M2 Node € Join A|Z = RUCt F, Elicit PAN 2
AP 9| network LZtHE MH™EOZ FAESICE M2t PAN 2 #d5H7] ©™O| AP = Data rate, RF Channel(O|3}
RFCH), Hopping mode §& 0|2 &7s}joF ShCt.

[Figure 9 Join Sequence Diagram]2 AP 2} Host 7} UART1 & S3dlf &g
Join A|7|= 18S LtEFH S EZO|C}

1, M2 Node £ Elicit network Of

e
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Elicit Protocol(Radio) AT COMMAND(UART1)

| B H A Alone State | AT+JOIN REQ
BC: JOIN_REQ

| DATA: PAN ID, RF CH, Data mode,
att LONG ADDR of AP
alt
[AHS HE Z3

&

[Command ¥&]

| AEfE1A: Joinable State |

| RF CH, Data Ratetl 2 |

UCL: JOIN_RSP
DATA: LONG ADDR of NODE

\d

AT+JOIN_RSP

NODE

A
(]

12

AT+PJOIN REQ
DATA: LONG ADDR of NODE

<

SHORT ADDR ZH&

UCL: PIOIN
- DATA: Assigned SHORT ADDR,
FAN ID, SHOAT ADDR, HOP MODE HOP MODE
Hy
‘ UC: JOIN. COMPLETE _
‘ >

v

| DATA: LONG ADDR, SHORT ADDR IND: JOIN_.NODE

| HEfHE: Join State DATA: LONG ADDR, SHORT ADDR

[Time out]
| B Alone State |
[
i v v
BC Broadcast
uc Unicast with SHORT ADDR

uc/L Unicast with LONG ADDR

Figure 9 Join Sequence Diagram

Elicit HER2E Fd35t= 22 M =Mt WE

PN 2 CFZ [E 2 Elicit Network T+ ZXHQt ZCt.
AT Command 2781t AtE 2 [AT command]g &=x

E 2 Elicit Network T4 EX}

A HE

HEYIE F4HE ELICIT-RT C|H}O|A FH]|
- Elicit HIEXR 2 Qo =& 271 O|¢e| C|HO|AE FH|St1 Host S3t HA
-APE H7¥Y C|HO|A= HFEA| UARTT 2 & AT Command 2HEO|AE ZHX| 2 QLO{OF
- Z} ELICIT-R1 C|HIO|AZ %x7|3}[9.1 C|HIO|A X7|3}

3hC}

—

AP X8 % HES3 matmE 273
- AP 2 2%%g ELICIT-R1 C|H}O[A2| UARTT It Host(PC, Gateway 5)5 &
- Host 2| Baud rate & 115200bps 2 &7
- ELICIT-R1 & AP 2 E7E(%IXf SHORT ADDR 2 FFFF)

2 AT+ROLE=FFFF AP

- AP 2 2783 20= SHORT ADDR 0| 0000(ZERO)22 A& HEH

- 4 channel &Ef 27(Ot2f FE2 2= channel & 242 2 27t scan)

AT+SCAN=0 0 2

- 74 channel 28 (M8 108z 48 E9)

©2022 ELIOT SYSTEM Inc. 24
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AT+RFCH=0 10
- Hop mode 2 2 #A(Hopping mode 2)
AT+HOPMODE=0 2

AP Ol A{ Join Request(JOINREQ) HIA|X|E &=
- BE channel O = ELICIT RT O|A &4
3 AT+JOINREQ=0
- X E channel 0| = ELICIT R1 Of| A SAlOt2f Of|Fl= x'E 10 22 S4)
AT+JOINREQ=0 10

Node OflA] JOINREQ H|AIX|0f| CHo{ S
- Node O A JOINREQ & #=4I3l™ [Joinable State]2 HZEE
- LED 1, 2 7} 2 Z=OFCE SA0] 2 2[4
- H{EO|L} AT Command & diL
- Joinable SEHOA 1232 SEIIX| E2B CiA| Alone ¢ElZ HEE

- 8% Ol LEDEE X/ &

A "2

£ Ar85to SE

‘ - Host §10| CIHIO|AE FHIIAE If HES ALESHY Join AHHE =AY = US
-HE182 5% 0|4 £21 QOW 1X FI|Z LED12 7t SA| M= &H
-0l if HES WM XE2Z RF CH, Data rate & #4351, JOINRSP message & &
[AT Command 2 A3 HAIX] HE 4]
- MEXZE HE Z2HQ HES FE2X| %1 Host(PC, MCU, SBC )& &3 AtE2Z Join 7ts
- AT Command JOINRSP message & TS (MM &Y Il S22 LONG ADDR 2 T 35)
AT+JOINRSP=FFFF
AP OllA JOINRSP &2l 2 32t Node MEH
- Node 7} 753%+ JOINRSP(Node 2| LONG ADDR HE ZZHE AP OfA Zol
- Alone 2EHQ| Node = 25 2E% £ ooz Ch4=9| JOINRSP £ #=AlE £ Q&
5 - =I5t JOINRSP £0| A S23l1X} 6= Node 2| LONG ADDR & &9 & SE3{7} HA|X|
Ex) LONG ADDR 0| 0012345600abcd12 & [
AT+PJOIN=0 0012345600abcd12
- PJOIN BJAIX|0E AtHELZ Est Node 2| 22 SHORT ADDR & Zgtstnd S
HES3A 7 &9l
- Node = PJOIN MA|X| #=4I = XtZ 22 SHORT ADDR 52| HEE HASIL, JOIN HEZ HE
-Node = XHEC2 HEQZ SE &3 HA|X|Q JOIN CONFIRM & AP 2 F&
6 - AP £ IND EA/2Z JOIN CONFIRM $=AI(IND MSG TYPE 4: JOIN CONFIRM)

AT+IND=[ADDR] [RSSI] [BATT] [MSG TYPE] [NEW JOINED ADDR] [NEW JOINED LONG ADDR]
Ex) JOIN 2 Node 2| SHORT ADDR 0| 0001 0|11, LONG ADDR O| 0012345600abcd12 & [}
AT+IND=0001 -60 100 4 0001 0012345600abcd12

AP Of HZEl Host & JOIN CONFIRM IND DA[X|E O|&3t0] 41 Node & #2[& = ULt

AT Command

CMD(Ref.) Description Set/Get | Parameters Default/Initial
AT+JOINREQ Request to Join Set [channel: 1 ~ 21]
AT+JOINRSP Response to Join Set [SHORT ADDR]

©2022 ELIOT SYSTEM Inc.
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AT+PJOIN Hopping Mode Set/Get
AT+IND Indication of Event Ind [EVENT TYPE]
AT+ASADDR Count of Assigned Addr Set/Get | [ASSIGNED ADDR COUNT] 0

e
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3 ELICIT R1 Radio A%

3.1 RF Channel
ELICIT-R1 2 USN 222 2t El 940.1 ~ 9443MHz CHY 2 AtESICE O CHYO|AM AtESH=E FoFLht+= [E 3
940MHz tHlo| FHFmba=(Channel list)] o 20| & 21 7§el K22 A8E =+ Utk 4 NME & HRFo+

LS =2 200kHz O|C}. CHFO|AZE M2 S4=415}7] -?|5HA = S¢t M2S AHEoloF oirt.

E 3 940MHz CHYe| &4 Fuls(Channel list)

FI}=(MHz) FIts=(MHz) F Ot (MHz)
1 940.2 8 9416 15 943.0
2 940.4 9 9418 16 943.2
3 940.6 10 942.0 17 943.4
4 940.8 11 9422 18 943.6
5 941.0 12 942 4 19 943.8
6 941.2 13 9426 20 944.0
7 941.4 14 942.8 21 944.2
3.2 TX power

ELICIT-RT o X|Cf &Al =S 2F 20dBm(17.7 ~ 21.4dBm)O|Ct. =AMHEE AT Command £ 0dBm ~
21.0dBm 7tX| 0.1dBm Et2 A7 7tslCt 23H0| #2458 MHADE &Lt

3.3 PHY mode
ELICIT-R1 2 & 7IX|9| PHY & X|&stCt, H™H[AT+PHY]2Z Long range mode 2 High data rate mode & &8%

2 QUCt 7|E2Zt2 High data rate mode O|LCt.

C(Forward error correction)&

Long range mode = & O &2 FAMZEZE 8 RF bitrate & 20kbps 2 11, FE
d2 YEE FS@ H)st7| W20 HH

HE3to ez SHO| tsot=F SIRALE. FEC & #HO[HEL} |
AMEAtel HIOH H&HZ=+= 10kbps O|Ct.

LS

High data rate mode = 200kHz % &%l RF channel & Z[C$t S 8HOZ ALE5L7| I8l MSK(Minimum shift
keying)g2 XH&dt1, MEXET= 80kbps O|CE ELICIT-R1T & 2YStHAM MHADIF 71E S U7t RF MSY
mojct. defM & £=7F 2o St HojHEt: § B2 AlZse &S| W0 MEa27E o Hof

rlo

H 4 PHY mode

PHY mode Name Modulation RF Bit rate FEC
L Long rage mode FSK 20kbps Convolutional code(K=7)
H High data rate mode MSK 80kbps None

3.4 Channel Scan
ELICIT-R1 & 2M xi29o| AMEIE Qg 2= AT E2 CtE1} ZH0| RF channel scan 7|52 H&%tC},

= AN
B 2N A|ZHtime unit: second) S0 M XHE S scan 3t RSSI {2 read
—

©2022 ELIOT SYSTEM Inc. 27 ELIOT
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B Min/Max/Avg RSSI 242 =3
B Scan2 T FLUO|= data S

o
B 2E channel scan 2 A33tH, Zt channel 2| RSSI ZYS1F Max RSSI 7t 7t £L2 channel 2 &3

AT Command

CMD Description Set/Get | Parameters Default/Initial
AT+SCAN Scan RF channels Set [channel: 1~21] [period: 1~60]
AT+TXPWR Tx Power Set/Get | [Tx Power in 0.1dBm] 210

|
©2022 ELIOT SYSTEM Inc. 28 ELIOT
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4 ELICIT R1 IO

ELICIT-R1 2 8 7i2| GPIO, 12C, ADC, DAC, Button M2 DI 27, LED M€ DO 2 7} EZ= DI(AUX) 1 7HE 7tX|2
QUCL O|E =8I0 CHYDH IoT Device & HIEA 72T = J=E ZF 10 OCH AFE HOl=l 7|&5E0| EHAME O
QULE.

°
- Wake up from Normal sleep mode ® E L I C l T
Wake up from Deep sleep mode b
- Digital Input Linked Event
- Button Linked Event GND RST

GND
DAC

ADC

(WIS WBEE AUX
SWCLK

SWDIO

QAR RXD1

QUARTD TXD1

(CETIT (SR (EfEVE) BUTTONT
(Ewos) (BTG BUTTON2
Q=) RXD2

(UARE) TXD2
GND

VCC

RESET

GPIO1
GPI02

GPIO3

—
VWO ~NOOUTEA,WN=

R Q. . R
BWN=

vcC

Figure 10 ELICIT-R1 IO

GPIO(Pad 16 ~ 23)= EF Input O[L} Output 22 H°0| 7I535}ILt. GPIO4~GPIO8 2 = 2 E(Input mode)d| A
2 dEjQl #Hoh(High > Low, Low > High, Both)E #XI5t0 O[MIES ZEAZ = UEFE 28 =+ ULk

=2o=2 T
AUX(Pad 4)£ 238 ME29Z GPIO 2| Input mode &t SYSHA AtEE = UCE

Jhu

BUTTON1,2(Pad 9,10)= 2= ™ME& 10 2, 270 HES HASIY CtYst 7|sS =W = ULL
LED1,2(Pad 26,27)2 £8 ME 10 2, &/54 MEiLt LHE HEHE HAISICH AR 2E Mojg == SlCt

SDA(Pad 24), SCL(Pad 25)& 12C 822, L& 10kQ2Z full-up E[0f AL SWCLK, SWDIO(Pad 5,6)2 ELICIT-
R12| MCU E|#{Z& Pad O|C}. AHEAtE EE& =27ts OiLh

RESET(Pad 15)2 Z|Z 100ns 0|4 Low(0.3 x Vcc) HEHE |FXISHH A|ARIO| Reset EICE RESET Pad & L{F0{A
Pull-up E10] QUOIA QF0f HEo| M2 ZAX| U AMESHC

[Figure 10]0iA1 [NSWUP] It [DSWUP] EA|E ZZ} Normal sleep O|L} Deep sleep AEHOIA 2IE 23S S|
Hogd = A= 10 E '—fEfLHEf. Button 2 AMEA7L ez H7FSHA| ROtE FEM Sleep HEHOAM THOIE ==
UEE 7|2 HFE0f 1, CHE 10 =2 diIY Sleep mode Ol A THO{LLZ| 2lSiAe= B2 H7S{OF SHCL,

e
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4.1 GPIO
ELICIT-RT 2 GPIO(General purpose input output) 8 7HE XS 2tCHPad 16~23). GPIO 2| W& &= [Figure 11]1t

ZLE GPIO 2| In/Out, Pull-up/down, Event 2| 782 FH[AT+IO]2 AtE35t0 A SOt

ELICIT-R1LY &

GPIO Output enable

l
ESD diode
Output Value

.|
DOUT —l x

Pull-up enable

Pull-down enable

X GPIO PAD

MODE

Input enable

l ESD diode

Input Value »

DIN

EVENT

GPIO4~8

Internal Pull-up/Pull-down Resistance: 33 ~ 55kQ
Figure 11 GPIO 9| LH§ =

4.2 DI

BE GPIO £ Digital Input 22 &% 7ts

Z DI OiCh 7HEH o2 =P E pull-up, Pull-down, no pull 8 7ts

L2 Full up/down X&: 33~55kQ

YHAT+DIIS 0|83 siE GPIO O DIN & AHE = US

DIN Zf2 logic high(PAD & > 0.7*VCCO)¥ W 1 0|1, logic low(PAD & < 0.3* VCC)¥ I 0 O|LCt,
GPIO 1, 32 Deep sleep &ENOIM TO{E = UEF 2L = UZ

GPIO 7, 8 2 Normal sleep &EfOM 7H0iE = AT 28 = US

GPIO 4~8 2 U= MEfO| Hl(Positive edge/Negative edge/Both edge)Ofl CHdH Event 7 7ts
Positive edge event(HIGH)= DIN 2| 20| logic low Ol Al high 2 g [ 24,

Negative edge event(LOW)& DIN 2| Zt0| logic high Ol A low = g I 2l

Both edge event(BOTH)= DIN Q| ZfO| 1% [jf 2risict

A5t Event 7t YMSHH, Event DIAIX|E [AT+IND] YAIC 2 E2{6t0] AR Bzt L&
YY[AT+REPORT]E 08510 LUt Event HAIX|E AHS22 AP O HEY =+ UL,

Event 2 H&3t0] ALEX}7F X8t AT command & =& 7ts: Linked Event

Dl event & AP Z 20| &, switching noise(chattering) S YX|g = U= & QF 3|ZE FYoF &

e
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Optional
Pull-up | g

Input Value |
DIN °

EVENT i
Optional

GPIO 4 ~ 8 only Pull-down

GND

Figure 12 Digital Input T+

4.3 DO
m 2= GPIO = Digital Output 22 ARE 7hs

GPIO Pad o] 32 DOUT #f1t &3 20 Qs Z2d

| -
Z} DO OCt 7HEX 22 DOUT #t2 Ast= F7((time unit: 100ms)E Toggle 7ts

m Zt DOttt X Oo=Z &3 ZEZE Push-pull, Open-drain, Open-source & StLIZ MY 7ts
B Open-drain 2 822 Pull up, Open-source & &M 22 Pull down ¥d 7ts

m L{E Full up/down X&: 33~55kQ

m FHAT+DO]S 0|83t0 DOUT (2 81, 2 & US

n

n

4.3.1 Push-pull out

vCC

YAN
—PD—»
X

L——»| >O0—»
vV

GND

Figure 13 Digital Output(Push-Pull) +=
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DOUT %t0] 1 0|H, Pad &= Vcc 2F ¥Z(GND of
DOUT Z40| 0 O|®, Pad = GND 2F & (Vcc = &0
Push-pull 2 W Pull up/down Of §17| IH20f, 2|7 2|2E P& I CHE(Shor) =l x| H=F F9

= = LS
CtQ GPIO Pad 9| %|Cf &3 MF= 50mA 0|, B E Z=HO| 30| 200mA S EX| YT =2 sjjofst

&
oA

ronr

E B EHE
oA

# 5 Push-pull out table

DOUT PAD STATUS

0 GND
1 Vcc

4.3.2 Open-drain out

vcc

Optional
Pull-up enable

—

Output Value
DOUT

Figure 14 Digital Output(Open-drain) 7=

DOUT %f0| 1 0|™, Pad = Floating &E{7} &

DOUT #0| 00|, Pad = GND 2 914

Open-drain + Pull up A0 A DOUT %t0] 1 0|™, Pad & Vcc 2F Pull up &
Open-drain + Pull up 870 A DOUT %f0| 00|™, Pad = GND 2t AZ(Pull up disabled)

H 6 Open-drain out table

Open-drain Open-drain with pull-up
0 GND GND
1 FLOAT (Any State) Internal pull-up

4.3.3 Open-source out

|
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VCC
AN
[ \
Output Value
DOUT ——
Optional
Pull-down enable
Figure 15 Digital Output(Open-Source) T+
m  DOUT %{0] 10|®, Pad & Vcc 2t A&
B DOUT (0| 00|, Pad = Floating &Ef7} &
m  Open-source + Pull down &730|A DOUT 20| 1 0|™, Pad = Vcc 2t & (Pull-down disabled)
B Open-source + Pull down H0|A DOUT %t0| 0 O|H, Pad & GND Of Pull-down ¢1Z

H 7 Open-source out table

DOUT Open-source Open-source with pull-down
0 FLOAT (Any State) Internal pull-down
1 Vcc Vcc

4.4 AUX Input

B AUX(Padd)= EZ C|X|E &= (Auxiliary digital input)
GPIO 9| DI 23t SYUSHA YUY ZELQ Event B8 7ts
Normal Sleep mode 0i|A 7§02 = UEE 27 7ts
DI 2t S25IA Linked event &7

Dl event & AtEE 3

A R0|&, switching noise(chattering)S #X|& 4

UEZ ol 322 Fu0F B

Wrcommend ]
CcCMD Description Parameters Notes

AT+IO GPIO Config <lO> <MODE> <TRIGGER> AUX Zgt

AT+DI Digital Input <GPIO> GPIO Bt 82
AT+AUX AUX Input AUX B+ 812

AT+DO Digital Output <GPIO> <DOUT> <TGPERIOD>

©2022 ELIOT SYSTEM Inc.
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4.5 RESET
B RESET Pad £ 2IF0|A %A 100ns O|4 logic low(0.3*Vco)2 HO{EEE| ™ Reset 2 & THCH
W RESET Pad = LHFO[A Pull-up &[0 &A=

VCC

ELICIT-R1 A

Internal
Pull-up

| S |

RESET PAD
\nputValue | _I_
RESET . g * o
| RESET
1 SWITCH
0.1uF ——
Internal Pull-up/Pull-down Resistance: 33 ~ 55kQ :i XJ

Figure 16 2|5 Reset Switch 3|2 /4

4.6 ADC
B 12bit ADC, 76.9ksps with x32 oversampling

B ADC(Pad3)?t ®R(Vcc, Pad14)2 HYS &5H

B RO 121V 7| TYE A8 EEo| QF 7|E HMYol He gls

B 5 890~ V(1.8 ~38V), Vcc 2 HE M2 53" + Qg

B Timer event & £ F7|& 22 ADC value read 7t=

m YYAT+ADCIZ O[830] ADC FE 2 31, [AT+IND] A o= ZINEel mv)E el
4.7 DAC

B DAC(Pad2)= mV EF9I2 A7 7tsot MY £ & Pad

B UERO J|E LS A8 EEol QF J|E YO0l Ha 93

B A B0~ V(1.8 ~38V) > Vec E HeE MY2 A8 = el

n d [AT+VDACIZ 0|83t DACEY 7t 843
4.8 Button

B Button1(Pad9)ll Button2(Pad10)2 HE HMEOZ TtHE |0, Lt GPIOE AtEY = S
B Host ®Z 8l0] HEQSRE Join, £7|3}, ALK X FHEZ Y = UAS
m 2HZEZ Pull-up, Pull-down A% 7+sS(LHE Full up/down A& 33~55kQ)
||

HE =&, © MEjo| ¥ Zt2 Pull-up/down Of 2t CHE[E 8 Button ZE & 23 Zh

N

e
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Pull-up/down 230 e} RN X522 HE
Deep sleep mode Of| Al Button1 2 F2H 70|
Normal sleep mode 0| A Button1 O|L} Button2 E

[
=

=y

=]
o, O

Juc]|

2 o MHO| E

AFE i3}

o —

TE2E Mo

A2 ABOIOF B

[52] HEL2 Tactile switch(HE A|X))et 20| &/t = Haf
[B58R] BLEA| Chattering YX| 2|2(debounce)E 2|20 T3t AHEdHOF &HFigure 17][Figure 18]
H 8 Button 2E ¥ U Zt
BUTTON INPUT VALUE Pull-up Pull-down
& (Press) 0 1
H (Release) 1 0
vee
ELICIT-R1
Optional
Pull-up
BUTTON PAD
Input Value | 0 ~ 1kQ _I_
DIN i X — e o
| BUTTON
I SWITCH
TuF
EVENT
Internal Pull-up/Pull-down Resistance: 33 ~ 55kQ v v
GND GND
Figure 17 Button Z|Z(Pull-up, Debounce circuit)
ELICIT-R1
Ve
JAN
BUTTON PAD |
Input Value | 0 ~ 1k
DIN - g 3 — o —e
| BUTTON
. SWITCH 1
7] — —— 01 -~1uF
EVENT Otional
phiona ional
Pull-down 1: (L:)Eth
Internal Pull-up/Pull-down Resistance: 33 ~ 55kQ v v
GND GND | GND | GND

Figure 18 Button 2| Z(Pull-down, Debounce circuit)

481 HHEOSZ Join

©2022 ELIOT SYSTEM Inc.

35

ELIOT

SYSTEM




ELICIT-R1 User Guide V.1.00

B Joinable AEf2| Node[2.5.2 Joinable State]= Host HZ Qi0| AFXI7F 2 HESR Join 7t
m Join by Button EXt
1. APO|A JOINREQ BY &2
2. Join5t2{= Node 0A] JOINREQ & +=4I5IH Joinable &EilZ HZE
(2 Z=OFC} LEDT, 2 7F sA|0f BA 22 HE)
HE 12 5X 0|4 £21 UOW LED1, 2 7t 1= F7|2 SA0f MY MEjZ BT
4. O] Il HES MT Join Response HA[X|7} XtEs2 = ™S ECHE 1 Join 2HHE).
AHEXE7E AP Ol A S Node 2| LONG ADDR 2 MEH{[AT+PJOIN]SIO Join 2 &=

482 HHEQS R X7|3}(Initialize)

s~ oo
WY + AS

i

B ELICIT-RT 2 Host &2 QlO| AFEXZE Y HESZ 7|9}
m HE X735 2E Y H

1. button1, button2 & SA|0]|
reset 0| 3 & O|LHOf

2. | + =
3. LED1,2 7t Zt0| HX|H %x7|3 2= XIQ
4, X7|5t BE T T 5% O|Lf0 X=7|ZHE ™K YoEH X=7|3 ZE S|
4 N
HEX7|3} W (X735} BE XY F 5% O|Lf +3)
-HE1 S 527 =5 UESRR =7|2Hnit level 0)
- HE2E 57 £E:10, Event X£7|3k(Init level 1)
-HE1 2 E 52 55 BE A E£7|3H(Init level 2)
g J
483 HECE ALEXI HE % (Button Linked Event)

B ELICIT-RT 2 Host 9Z QI0| AFEXI &A™ HECZE XM= FHZ sde = US
m HE 1,2 Ot 2t2H 1 712 AT Command & AZ&& = US[AT+BTEVT]

m HEO0 =3 I =

AT Command

CMD Description Set/Get | Parameters Default/Initial
AT+AUX AUX Config Set/Get | [Mode] [PULL] [EVENT]
AT+BTN Button Config Get [Mode] [EVENT]

484HEOR Sleep mode SiH|

Sleep again mode & ZIJot C|HIO|AE= Wake up event 2 THO{LEE H7FE HHD ldt 0 CHA| THS7| TE0
HAIX] == 27hs5td AMEXZE F=7HEQl HEY =& gtk oja ZR0| HES O[&%t0 Sleep again
mode £ SHME £ UCE AT 0|2 0= Normal HEHE SESHCL CHA| AL TE7] /SiM = Sleep again

=
SME M550 [AT+SLEEP|EHE S £ddljof st}

~
J

& Sleep again mode SHX| L (Normal/Deep sleep &)

HE2E £ NEjOIM HE 18 152 £5

. J
|
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4.9 LED
LED1(Pad26)2t LED2(Pad27)

rlo
o
=
0z
m

I2 EAIS7] 9% LD M8 23 m=oloh O 852 AR 4 gt

ER JEfEH LED
M I M) FHez HOHE ©E S E) LED1 ®5
2M F4(Rx) FMoZ HO[HE 4l S AEy LED2 MS
HE X7|8t RE | X7|3 Y RCZ ZIst AEf LED1,2 SA| S

HEQ3A Join 2F(Join Req) HAIXS N
Joinable State s - a LED 1,27t 2% F7|2 SAl0f 234 MY
A5 2 " 7Hs3H HEfl(Joinable state)
Joinable state O|A HE 1 & 5 Z=0[4f

Join Rsp & =0A Join Rsp MAIX[E EHY FH[ZF & | LED1,2 7 1= F7|2 SA0f H2
AFEN
o

3

o

LED pad £ Open-drain 22 IHE0 QUCH ARXtE O

¢ Z(Cathode € Pad Z2 2 ZM)strt,

i
N

t&tof LED 2 Cf

dlo
ot
fu
ujn
o2t
k1
Ot
el

1]
r

ELICIT-R1
Open-drain

LED PAD

‘&u

Figure 19 LED ¥ Z (Push-pull, Open-source)

e
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5 Serial Data Interface
Elicit R1 2 Serial data interface 2 2 7§2| UART ®& ZEE(UART1, UART2)2t 1 7HQ| 12C M ZEE 7iX|1 QIC}

SWD(Serial wire debug)&2| SWCLK, SWDIO £ C|HZ HE8O=Z ALEXt X[&2 SHX| &=Lt

IO MYe CHE |0 QF Z0| VCC(1.8~3.8V)0f| A EICT

5.1 UART

UART1 2 AFXAILt Host device M8S2Z AT command & Q3T £ QIC} UART1T € 7|E2Z |Local

Echo(AtEXtO| 32 OUZ2 &8) 7|s0| M =0 ULt 2iA UART E{O/E(PuTTY, Tera term &) 92N
f st FX7F BA|IZX] f=rCh Yt 2XAE HV|SHEHE HH[AT+ECHO]Z 0|83t Echo 7|s

2dalslof St
UART2 £ AEA} CIHIO|AE HZSHY CHYS loT MHIAE AT & UCL

UART1/2 2 23t Ho|E <= MN0| 2} XtAIQ CHE UART ZEZ &= £ QIS #at otL|2} Elicit HEYKA
L{o| Ct2 Node O] UART 2 =% £ QICt

UART1/2 9| 7|= &3 HI 37|= 128byte O|Cf. [2tA O|EL} o F H|O|HE L0l E8HOF SHCf

4 )
UART
- K| £=(Baud rate)  9600/19200/38400/57600/115200 bps
.3 I 37 128 Byte
- UART1 User console, Host Device, AT command
- UART2 User device, Modbus device
N\ J

GND 1 RESET
DAC 2 GPIO1
ADC 3 GPIO2
AUX 4 GPIO3
SWCLK 5 GPIO4
SWDIO 6 GPIOS
HOST ¢ AT CMD N RXD1 7 GPIO6
(USER/MCU) TXD1 8 GPIO7
BUTTON1 9 GPIOS
BUTTONZ2 10 SDA
Other I RXD2 11 SCL
Device . TXD2 12 LED1
GND 13 LED2
VCC 14 GND

Figure 20 UART ¥ Z&
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5.2 User data &
AtEXtOl HIO|HE HMESHE W2 AT command & O|&38}HLE, UART port O 23E= HOIHE X522
H&ots wHol & JHX|7 ULt

5.2.1 SEND ©#=

[AT+SEND] BES 0/28t0] AL8X HIO[EIS SHX|(AIF +AIX)), ST UART port & B4 S XINsto] HEE
% ik,

EXX| XY 16bit SADDR #t OtL|2t 64bit LONG ADDR(LADDR)Z AtEY == UeOl, AT B & S5
LADDR & AMEE == QUCL ALONE AEHO| C|HIO|AZIE LADDR € €1 AW AHF HAXE MESE £+ UCt
O|f PHY mode 2 RF CH O] MZ UX|sljof L},

(Hexadecimal) 2

dat 2 H&otd= HOIHE 16 T
Ch 16 2 ZO2 HEO 'oxs dEd & A1, 0~9, A(a)~Ff9I AT 2 BT H|O[F

HHSH0] Yt

TE2 fd S™MES FIY W= TAH HOoHE M3 H(ME SO0AM ST HOlEHel €3 tHels A&
1byte, X|C{ 4byte 7}X| & =BIC}

EYYA o2 ‘Binary+CRC16' M S MEigt £ UCt A=oE HO|HO| CHSH Modbus O|A A3t U=
CRC16(X'0+X">+X2+1)2 AHAHSHY Binary HIO[E0] HEXA Z==3tCt 0| 0|83t0 Modbus RTU & X|Jdt=

Cifor THIE ddg O &3 ALY = UL
4 N
ALEXL HIOJE| HE& W ([AT+SEND] BH
- AT+SEND=<DADDR> <PORT> <FORMAT> <"USER DATA">
- DADDR HM&d ClHto|~ MEH LADDR AM&7ts
- PORT E2% UART ZLE ME4
- FORMAT =3 HA ME X (String)O|L} HHO|LHZ2|(Binary) EAl &
- USER DATA e AEX HO|E, Z[CH
& J
4 N
Hexadecimal Ci|O|E| 12 T4
- Thyte ¥ AU “AO B1 12 34", "0Oxa0 Oxb1 0x12 0x34"
- 2byte ¥ UH "AOB1 1234", "Oxa0b1 0x1234"
- dbyte ¥ UH “AOB11234 AOB2AAFF", “0xa0b11234 OxaOb2aaff”
. _J
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AT+SEND=0000 2 M “0104000A0001" AP(0000)

HOST
(USER/MCU)

Modbus RTU
Device

<+—

01 04 00 OA 00 01 11 C8
Add CRC16

Figure 21 Send data to local UART2, Binary+CRC16 &%

AT+SEND=0023 2 M “0104000A0001" AP(0000) NODE(0023)

HOST
(USER/MCU)

) Modbus RTU
Device

-~

|
1
]
7
’

01 04 00 0A 00 01 11 C8

Add CRC16
Figure 22 Send data to Other device, Binary+CRC16 &3
AT+SEND=0023 1§ “Hello” AP(0000) NODE(0023) AT+SEND=0000 1S “Hello”
HOST
(USER/MCU)

HOST
--------- 23 -—_’ (USER/MCU)

Figure 23 Send data to Other device, String &3

522 UART1 A5 ™E BE

[AT+UISND]EHS O|23%10f UART1 22 YU=E|= 2E HOHE Xs2Z A{sl= CIHIO|AQ| X|HEl ZEZ
]

H&ste REE 2EY =+ Atk 0] ZEF 27ETE UARTT 22 i AT FHES Y= +ASHA| @,
2z HolHE F=d X8 ClHo|AZ HEott. Of RES Aot E AKH22 "AT#'S YHoIALL, OE
ClHO|20M & SX| FFS 2LHOF otot.

rm

O =

HO[HE H&etot.

H&2 OOl Y=O| 2ms Oy SEHEALL FH2=2 YHE 37|17 128Byte 0|H0| &H K52z YH

s TS ZEO|M HO|He =32 FXAE(String) YAI0[Lt, 16 ZlZ=(hexadecimal) &4l HFO|H{Z|(Binary) &4,

23 Oo|E J2 Z3H(Pass-through)shes HA S92 XY 5= UL

e
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ELICIT-R1
e ™
UART1 XI5 M& B E([AT+U1SND] EH)
YHE ZE HOHE XIEE CjHo|Aol X ZE, X3 HACE X522 &4
EHIZEE X7| AtAQ| UARTT C2 MYE £ QIS
+SEND ZE1} 22| LADDR & XS] &*S
AT HEE FASHX| 0 MESH| ME0 HES LS| YiMe ZEE S SHoF SOt
Binary 2%t [If Y3 C|O|E{= Hexadecimal @419| EXtEZ AHsiC}
_ Y,
AT+U1SND=002B
“0104000A000111C8" AP(0000)
HOST
(USER/MCU)
Modbus RTU
Device
01 04 00 0A 00 01 11 C8
Figure 24 UART1 X}& T EE(UART1 to UART2, Binary)
AT+U1SND=023 1 P
“/home/iot/start<LF>" AP(0000) NODE(0023)
HOST ) USER
(USER/MCU) _. DEVICE
“/home/iot/start<LF>"
Figure 25 UART1 XI& ™E B E (Pass-through to UART1)
AT+U1SND=23015
AP(0000) NODE(0023) “Door Open!”
HOST ¢ USER
AT+U1SND=0023 -65 100 1 S “Door Open!”
Figure 26 UART1 X} Y B E (Send String data UART1)
52.3 UART2 XI& HE& R E
: Lot
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UART1 At ®Z& T EQF 20|, [AT+U2SNDIY 5t0] UART2 2 g8El= EE HOHE ®[dte

[=3
ClHO[AZ RS H&5t0] X[ FE ZEZ & = UCh

o Mo
ie)}
o

H& AME2 UART2 2 H|O|H 2HO| 2ms Oy SEHEALL A5z YHE 37|74 128Byte 0|0 &|H

sz YHE HOHE dETt.

e ME ZEO|M OB £32 EXHE(String) HAO|LL 16 Tl==(hexadecimal) EAl, HO|L2|(Binary) 4,

o L-O

[¢]
tu
Ral
o
et
_|

$Q
il

28 HolH Q2 =% (Pass-through)st= ¥4 &

AT+U2SND=00 1 X
AT+U25ND=00 100 1 X “3A" AP(0000)

HOST
(USER/MCU)

Modbus RTU
Device

(00111010)b

Figure 27 UART2 XI5 HE B ES(UART2 to UART1, Hexadecimal)

AT+U2SND=023 1P
AP(0000) NODE(0023)

) USER
DEVICE

. ,‘-.’ '
{ n
" . " “ iot/start<LF>"
/home/iot/start<LF> ,' /home/iot/start<LF>
USER e
DEVICE
Figure 28 UART2 XI& ™E B E (Pass-through to UART1)
AT+U2SND=2301S
AT+U2SND=0023 -65 100 1 S “DOOR OPEN" AP(0000) NODE(0023)
HOST
(user/Mcv) | ¢ _- s -
1
I‘ “DOOR OPEN”"
Seo o USER
DEVICE
Figure 29 UART2 X}& HE R E (Send String data UART1)
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Ve

~N

ELICIT UART

- UART1 2 AFX HH(AT command) &2 2 A&

- UART2 £ CtE TH|QF 2822 AME

Send User message

AT o2 ALK} MAIX|E {dt= CIHIO|AR ZEQF HAlS XM ML s
- AT+SEND B E2 [ Y57 64bit LADDR & AESIH AT HAIXIE NP = U
UART XI5 ©&

- UART1 2 Ats A& ZE2 HTsIH ATHHS L= s-SHA| %S
L UARTI @ AHS T& 25 Sf%: 9402 ATHY(ER ALO|O] AIZH 34 glo] )
\ y,
5.2.4 Example: £ UART 2&
ZH[S| UART &2 FMez AAS= o
HOST NODE(0023
(USER PC) ( ) UART COHSO'E
[ ees]
AT CMD I
[ eee] _! v
< b - USER’s Device
Console of
USER's Device
UART A5 & 2 UART A5 & 2
AT+U2SND=023 1P AT+U1SND 2302P
- Z=A 09| UART2Y [JO|HE - 4 23 2| UART1YE HIO|HE
- Fa 239 -F409
-EXE 12 -EE 2 2
-0z HE -tz HE

Figure 30 Example: UART Bypass
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( )

2M UART 22 74 ox|
o SAOCZ AASIE = AFEAL HH|S| £ (Baud rate 38400)2 NODE(0023)2| UART1T It A&

*
>
v
10
(=
>
P
3
=1

2
ny
ra
m
a
e

2 g
+ APO| UART2 of HZEl HOE2 FH|o AH E2£=E
¢+ 229 baud rate £t £ £E7F =0t0oF "o S410| 7hs
+ AP 2| UART2 baud rate &7§(38400): AT+BAUD=0 1 2
+ AP9| UART2 At& ME ZE MH: AT+U2SND=023 1P
+ APO|Al NODEE FMo=Z M (AP UARTT It HZE HOIE ALE)
+ NODE(0023)2| UART1 baud rate &78: AT+BAUD=23 1 2
+ NODE(0023)2| UART1 At ©E ZE 47 AT+UISND=2302P

+ 278 0|=0| AP S| UART2 EOJEat AMEXL FH|IZF Y AZE At 20| M8 7ts

5.2.5 Example: 41 MODBUS H|

UART2 0| Modbus HHIE &8I0 AE3t= OfA|

MODBUS HHE AT CMDZE &

AT+SEND=23 2 BM 0104000A0001 Binary + CRC16 &8

- Node(0023)°| UART 22
] 0FQ1,E(|O|E1)§|Bmary wgist " 0104000A000111C8
-CRC16S E0|M =gt 5 B
HOST AP(0000) NODE(0023)
(USER PC)
[ eee ]
)
AT CMD
MODBUS
UART AtE 2 pC USER’s Device
Z=Al HA|X|(MODBUS Data) = AT+U25ND=230 1 X
AT+U2SND=23 -65 100 1 X “010402ABCD0795" OK 4 - 34 239 UART2Y2 C|O|E{2
- A 2392 HF UART2 2 HO|EHE 4l -F209
- =4 M7] -65dBm -EE1 R
- OA[AR] 2 Y CJHFO| A2 HYH 2| 22 100% - Hexadecimal 2AtE2 ©&

- LE 12 Hexadecimal @422
- ES

Figure 31 Example: MODBUS ZH| ¢&

|
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( )

Modbus ZH| & 74 ofx|

+ NODE(0023)2] UART2 0 Modbus RTU & X|dt= ZH| AZ

+  Modbus &H|2t S412 AP S| UARTT EO[E0|A AT command 2 =3

+ NODE(0023)2| UART2 baud rate &7 (0 19200): AT+BAUD=23 2 3

+ NODE(0023)2| UART2 Ats & HE A7 AT+U2SND=23 0 1 X

* AP OfA EH[(=H:01, Function code 4)F2 10(A)A 170 BIX|AE Q7] BHES ©
AT+SEND=23 2 BM 0104000A0001
NODE(0023)2| UART2 OilA{ ==& [ MODBUS & CRC 7t A& F7HEICt
Modbus ZH[O|A 87| B Ciet SEH2Z (010402ABCD0795)h T&

o AP OJA A3t Modbus &[S SE HIOH
AT+U2SND=23 -65 100 1 X "010402ABCD0795" OK

o>

\§ J
5.3 12C

CHYSH IoT HHIS GFT £ UAEE 12C SN J52 HBUCH Master T K| USHD, BHAT+2C]S
0|8510 #H S @ £ ATk pC Y7l YAS HET O}, 248 ST Ho[EHE AT+INDIEACZ
ughei

e ™

12C HHA9| Master mode X[

- Standard mode(100 kHz 23 &£&) X|&

- SCL, SDA £ LHEOMA 10kQ2Z Vce Off Pull-up HZE

- 12C Write BE2 2 M&EY += U= 2|0 HO|HE 4byte
- 12CRead HH2Z 2 = U= ZOH HIOEHE= 16byte
o

- [2C Read HHOZ 2|2 HO|E = [AT+IND]SZ Uizt

e
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6 Sleep mode

MHe 2E2 ol ELICIT-RT 2 dHAD =0 w2t Normal 1t Deep, & 7tX|2| Sleep mode & H|S$HC}.
Sleep mode Of ZITH &EfO|A= RF block 1t Serial data interface(UART, 12C) block 2| M@& XtEtst?| &0
FM &/5=4110F UART, 12C 8410 27ttt AP = &4 AT command =413t F4 =41 Tf7] 2EJO|0{0} 3t7]

[l 20f Sleep mode 2 S0{7}X| &=Lt

# 10 Sleep mode

Sleep mode Normal Sleep Deep Sleep
Current consumption 5~6uA MAX 1uA (Typically 0.6uA)
Wake up event Sleep Timer, AUX, Button1/2, GPIO7/8 Sleep Timer, Button1, GPIO1/3
Wake up point Sleep point Reboot
Wake up time MAX 800usec MAX 250msec

LY AZHEQ Sleep mode 2 SO0{ZLCH MOf'E = QU= Sleep timer & Normal/Deep sleep A SE2Z AtE
2 QUC} Sleep time event(STEVT)E Sleep timer 2| Time out Of 2Jsl 7HO{%tS M %|CH 4 74Ol X|YE HH
A L
TAlSH=

= 7|S0lL}.

mo mot

HH[AT+SLEEP]2 53l Normal sleep O|Lt Deep sleep mode 2 ZI&t = U1, Sleep timer 2 Sleep OflA] 7O
H2 U CHA] & Z(sleep again option)2IX| HFE HEY & RUCL Sleep again O HEEH 2F ZO|Lt

=
Sleep Timer Of 2f3f 7Ot =, & FZO| AW O|F +AStD CHA| FSH ECh

Sleep timer
- Sleep timer 2| A8 F7|& Z(second) 0|11, 022 HFPSIH Timer & SEISHA| %=Lt
X

- Sleep timer = Z|C{ 2,073,600 Z£(24 )7t —;}:—7|§ 28 5 ULk

6.1 Normal sleep

Normal sleep mode & A|ZE Wis a3 FQ SES HFD Sleep MEHZ SO{ZICE d2|1 7HO{E & O|HO
Sleep MEH2 S0{7t7|  HZE A|™OA JHO{LtCE THF & CH7| H(pending)?l HAIX|Z} XS M Sleep

SE7F 5[, MO o]0 TESHA E Lt

Button1 I} Button2 & +EW HCHE A7 S0|= Normal sleep O|A 7HO{E £ UL} Button 1t HZAE
& 2 (Button linked event)0| A2 ™ 0|5 atat &l SICH AUX 2F GPIO7, GPIO8 2 10 A7 HH[AT+IO]SZ Event

trigger & &°d5IE, Normal sleep mode 0| A DI event 7t A= W MO = RUCE

( N
Normal Sleep mode
- Normal sleep 2 HEZ2Z| LHES FXISIEHAM FXIE SE, MALIEH FX[E AFOIM A%
- IHOILEM CRA| A|ZFSEZ|77EX| 2F 800psec &R &
- Sleep timer 2t 10 Of 2|8 7HO{'E += U= Event 2t BHES AAY = UCH

- J

—

e
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6.2 Deep sleep

Deep sleep 2 Sleep timer 2t 28 2 (Button1, GPIO1, GPIO3)0| Q|siA 7HOo{E = QJUCt MY ARE

[
F23etr] 23 tRE2 ZlsE ZXAIZ|LL, WO e Al

i

|'0|-

S Reset ol NMSEHE A|&tStCt O 0,
ELICIT-RT 2 O Event O 2|3l Reset O] Z|A=X| =l 4= QUCH Deep sleep T =, THOILEA
Reset(Reboot)O| 2t= & [{7tX] GPIO o MEj= A% [ X[EICt

HH[AT+DSWUP]Z O| 83510 Deep sleep mode OfA 7HOlE =+ RUes AR YHZS HPYT = UL, THO{LIAM
3G AT command A8 [AT+DSEVTIEE S ALESICE 7H0iE == Qe AR L0| StLtets - R0 AO{OF
m e

[
= A
Deep sleep mode 2 ZIg = AL, T E F 20| 2T Deep sleep Ct.

o

Button1 2 =& 2 U Deep sleep O|A TOILIE=SE 7|2 HEE|Of QUCt Button2 £ F+& HEHOA Button1 2
FEH CHA] &E7| 7|5 (Sleep again)O| S K| =l T},

4 N\
Deep Sleep OllA THO{%5tS U RESET Indication HIA|X]|
- button 1 AT+RESET=0100 0 100 1000
- GPIO1 AT+RESET=0100 0 100 1001
- GPIO3 AT+RESET=0100 0 100 1003
. J

Back to sleep again)

7I(
MOl AGAIN 2 1(Enable)2 HYSIH Sleep & EN(Normal/Deep S&)0HA THO{StS [, Event 2F
F@stn CHA| =4 =CH

hu

Normal sleep &EHO| A Sleep timer Lt GPIO7/8 event 2 THO{LI™H SHZAZl HZH(Linked Event)2 st Ht
Sleep mode 2 TIYSBICE Sleep timer 7t A7EE HEOA Button 22 OGS ZR0= i Button Off HZE

HHS ST CHA| Sleep mode 2 T BHCE

—

= T

Normal sleep O|Lt Deep sleep SEHOIAM MOI%ts M= FEE FIS S, CHAl EECE Button2 & +2

HENO| A Button1 = 1 X Ol FEH CHAl EE7| 7|5 (AGAIN)O| SliH|(disabled)E Cf.

AGAIN 2 0(Disable)22 H75IH, Event Off 2J5f 7Ot =, A% Normal mode 2 SZt3tCL

—
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7 Event
ELICIT-RT OA Event = 2|5 U=O|Lt, LHE Timer event & ZXAIMS M M H5t= HA|IXO|Ct M=l event =
Indication message FEHZ AREXIO|A UARTT O|Lt HEQIE S TEY = AUCL J2[1 event A FHS
AZSHY Ao X Ot SEE e = UCH
H 11 Event?| 3/

Event Name Description

Wake up by I0(Deep sleep) DSEVT Deep sleep &EO|AM 2F 0| oI5 MO{%tS M 2d

Wake up by IO(Normal sleep) | NSEVT Normal sleep SEOIA 2/ U0 2fsh 7HO{GtS M Zd

Wake up by Sleep timer STEVT Sleep &EHOl A sleep timer Of 2|5 7HOf %I% [ 2

Periodic Timer PTEVT Normal mode Ol A X7t F7|0Ct 2/d

GPIO(DI)/AUX Digital Input DIEVT GPIO(DI)/AUX U= AEf7I HIHS O Ll

Button Press/Release BTEVT Button 2 FEALt HAS O 2H

12C Read 12C 12C &7| O Ciet SEHE FAUME O 2

ADC Read ADC ADC 97| o gt SES SHUYUS W 2

UART Receive UART UART 2 HO|HE MUS Of L

7.1 Indication message

IND HAIX|= event 7t HEMZ MLt LRl X HEf B3lJoin Complete, Network Exit)E €El= 8L E
AHE3BHCE Host = IND message € Sdlf 10 2| Bzt SE HEHE & += UCH

H 12 IND Message & ‘4/45l= Event

IND Source Description

DIEVT GPIO(DI)/AUX Event 7 &gt 22 IND 49

RESET Power on, RESET, Wake up from Deep sleep S Reset O|F 24

12C Event 12C 97| BES AEY 42 IND Y

ADC Event ADC 87| 332 22" E2 IND4Y

JOIN COMPLETE Elicit network O] JOIN & 2t=2% [f IND Mo

ELICIT EXIT Elicit network Al EXIT {2 4<% IND 44

7.2 Report to AP

Node Of|A] 2H4iSt IND message & AHS2Z AP 2 HM&stE 7|522, BHIAT+REPORTIS Sl IND A5 M&

=2 A St A
DS 2-Y 4 9Lk

|
ELIOT
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8 Linked Event

ELICIT-R1 2| =82 7|5¢Ql Linked Event = Event 2} AFEXL X|H YHZ AZSIH ST Event 7t HEMUS M

NSz XFE FEE +Hots AO[Lh Event OtLt HHES MEE =+ U= S (Sloy)0l xHO|7F ALE

H 13 Linked Event 2| &

Event name | Event Slot | H|21

PTEVT Periodic Timer event 8 Slot OFC} HEOl F7|Qt HH A
STEVT Sleep timer event 4 MOolt2 W X|CH 474 BH =Xt =
DIEVT DI event (GPIO/AUX) 8 Slot OFCH HEO| DI event 2F HH E’é
BTEVT Button event 4 BUTTON OfCh HE FHYF AZF

DSEVT Wake up from deep sleep 4 M2 GPIO Rt HEE AHE

NSEVT Wake up from normal sleep 4 M2 GPIO Rt HEE AHE

8.1 Periodic timer linked event (PTEVT)
S HE £WdE 7|5S2Z Normal mode O|A SXEtsiCH %X|CH 8 slot 7HA|
K| ALt Timer event F7|= 1 & CHQIZ %[O 2,073,600 X£(24 Y)7NHX| MHO| 7t58ICE F7|8 0 22 MEsH

Slot 2 &dotX| B=Cf

238t F7|0tt MEA7F X[ geh EY
C

719 B offset = WY 4 AN SYT FIIS LXD M AWS 27| 12

=
T =
Event & 28Y = AUCL WE RTC 2| AlZh(== SHto A|ZhHo| Offset & Ciot alE F7|2 ZE8 LS 50

Timer Event 2’8 A|F(t): (RTC + OFFSET ) % PERIOD 7} 00| k|= A|Zt

8.2 Sleep timer linked event (STEVT)

Normal/Deep sleep mode 0|A Timer & &% A|7|11 Time out O] L} %‘
2= QUC} Sleep Off TUSH7| RSt HH[AT+SLEEPIO| Timer 7|8 M2 X|HeICH F =
2,073,600 X224 LMK M7HO| J7hsStCt TO{tE I Slot Of MEE HHEZ Slot =AMUE & FHBCH 4

HH2 10ms UHHo =2 AAsict

—

8.3 DI Linked event (DIEVT)
DI Event O] CH3H Linked eventE MH™& %= QICt 7§ DI Event OICH CHE AR X HEHS stEtst 4= QICH GPIOS

C
=
GPIO4 ~ GPIO8 Bt Linked Event & X|&ISICt HH[AT+DIEVT]S O|823510] ALt

8.4 Button Linked event (BTEVT)
Button1 2f Button2 Off CHSH ZtZt Linked event & A7E = UCH FHH[AT+BTEVTI2E HEE Event & Button 0|

=2 I X8E S sHtot

8.5 Wake up from deep sleep linked event (DSEVT)

e
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Deep sleep 2 2% 23 & Button1 I} GPIO1, GPIO3 22 THO{'E 5= QUCE ZICH 4 7H2| slot Off CHsi ZHZt 10 2

== o i
A S| o S A O
= FHES XES = ALt

8.6 Wake up from normal sleep linked event (NSEVT)
Normal sleep 2 2|% &3 % Button1/2 2t GPIO7, GPIO8, AUX Y& eventZ 7HO{'E == RUCE Z[CH 4 7H2| slot Off

AN
thel 2r2H 10 9 3% BES NWY 4+ ULk

o
08 [
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9 7|Et &7t 7S
9.1 ClHO|A £7|3}

ELICIT-R1 O M= mi2tiEet 878 g2 X£7|2t= FH[AT+FINITIOILE HESZ g = QUL X7|3t= 3 7HX]
gy g

4 N
Init level 0 (Network Initialize)

- 7k Join)El Elicit network HE x7|3}

- PAN ID, SADDR, JOINSTS, RFCH & Z7|%}

- GPIO, AUX, UART, Event HE& |X|

Init level 1 (10 and Event Initialize)

- GPIO, AUX, UART 52| #%3 =7|3t

- Timer event, Sleep timer 37|, Sleep timer event 7|3}
- Linked event 7|3}

- Elicit network HE& |X|

Init level 2 (Factory Initialize)

- BE MY X7|3}H(Init level 0 + level 1)

9.2 HYlo| AH|o|E
= = 0|8% -R1 9| HRAOE CIREE T 4= QULCL [AT+ HH O ootloader 2E
2Xt= UART1 2 O|83I0 ELICIT-R1 o HAONE CIRZE & 4= ULt [AT+BOOT|EH O Z Bootloader ZEZ

TIYst O, R EE Oj+E ME™ 5= QUCH CHREZEE= XMODEM(128 Byte CRC) ZE2EEEZ AHESIC

XMODEM £ 0|&%+ Hellof HEH|o|E

- UART1 & XMODEM £ X|¥3t= E{D|21 HZ

- HH[AT+BOOT]S Y =310} Bootloader mode 2 X £ El

- Bootloader menu CH2Z2E(1), MEEQ) & CIREZE 0&HF ME( 2 =)

- 32X O|Lf XEE RS MEHSIX| UoH XF2 2 CIREE ZE(XMODEM Receive) 2 HZA
- XMODEM Z2EZEE HYOf CIREE

- COH2EE7 22EH XAE22 YHOo|ER0 X £E

- CH22E ZEO|A 60 % O|LHO| XMODEM CHRZEE A|EfSIX| fo® X £&

9.3 PER(Packet error rate) test

T ClHO|A 7H AME TAS FIwon BN BAS AH 2 4 Tk YHATPERIS A

of
D MY ClutolA, HE 24, A 2 (msec £H9)) SO SMES MY
C 4 2

=3

Q.

Q)

Q

[

o

S

=2
=

Da!

PR
. PER A& AlHoIEH, &54= |2 RSSI, &/ & 7t

PER AIE
- Tx count (Max 65535), data length (Max 100), Tx interval(50 ~ 3000 ms)= A&t A|™SHC}
. Test @2 & PER, Avg RSSI, Max RSSI, Min RSS| 52| MEZ HA|SHC}.
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10 AT command

10.1 AT Command M& UART1
ELICIT-R1 2 UART1 off ALEA HHS =AY = ULCHL UART2 £

O %1 H =
712 A™E (E 14)1F ZCH UART Q| &= HHE2 FH[AT+BAUD]Z 0|83t BAZ = QULCH

HJIO

f=Ct. UART1 9

of Mo
A
[0
Ot
A
e

B

H 14 UART12| 7|2 MH

Parameter Value

£ = (Baud rate) 9600/19200/38400/57600/115200 bps (Default 115200)
H|O|E{H| E (Data bit) 8bit
I 2| E[H| E(Parity bit) None
3 2 H| E(Stop bit) 1bit
SE N O (Flow control) None

10.2 E7| 4

Elicit 3¥0{= B39 B7|8S AFERICL

11

209t oA €2 7|2E 2MZ YHSHA| YLk

otetH e 2t FE2 S#EX}(space, ASCIl code 32(0x20)Z2 otCh Li2tHEZ =AtE LHT Of 'oxE E0|H
16 T2 QASIT, X o™ 10 X2 QAMDICH '0xE &E0|X| §UOCLZ ‘a(A)~f(F)E ZETSH =At=
HsO2 16 R2 QIABICE

ZF2(SHORT ADDR/LONG ADDR)2 &4 "0x"E H|2[gt Hexadecimal B HZ|BICE FAE HI|E I 0=

AXtE| *HL 7|7t S8 EICHOO0A, 00A, A B st FAZ Ql4])

CR 27 2XH(Carriage return character, ASCIl code 13(0xD)), & 0{2| &2 L}EFHCE

LF I EX}(Line feed return character, ASCIl code 10(0xA)), B&E 0| &2 LIEILHCE
<> ESAEZ (2, angle brackets)= e = gl I2tHEHE HEHSCL

[...] CH 2= (square brackets)= d&e = U= M LI2HHEHE HEDHCL

(... 2E 3 (parentheses)= O oM HHAHE FE517| fIsi AHESHCE

/ S Al(slashy= o2 TiEtHEH F StLE MEiE Of Oi2tHEH FE2822 AT

C A2 MsEZ #7|5t= A2 StHe| ZAKASCH code)E LIEHHLY.

string 2 MZHEEs A (string)2 LIEHHCH 2X1Ee SHg Zag £+ UCL

SADDR 16bit HIES F2(SHORT ADDR)

LADDR 64bit T2, 189 ID(LONG ADDR)

oD 2 M X|(Origin device), HIAIX[E %[Z= &AI9H ClHO[A

OADDR Address of origin device, OD 2| &2 Hopping mode 28 H(! Comma)2 4 2F5tCt
DD S X X|(Destination device), HA|X|Q| %|F FXX| C|[HIO|A

DADDR Address of destination device, DD 2| F2. Hopping mode 728 M2 M2FsiC}

HD Hopping device, DD 2 F&38H= 20N HAIX|S FHEtst= ClHO|A,

T> T = OMoM EHOE0 BHES YHTS) o= AS LIEE. M LS| @S
R< FE = oMM HO|EZ2 =HE W8S LIEtY. M=z =HEX| 3.
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10.3 AT HZHO| HAl

Elicit Ol A AF83t= AT B39 7|2 U3 &4

=~

ot

Ch=a 2.

rlo

AT+<COMMAND>[<’=>/22?>] [<DADDR>] [<PARAMERTERS> ..] <CR/LF/CRLF>

AT+ E% %:'Eé% IAT"'"L'" uat+u§ Alxl-oH:I-
COMMAND PO = & H=2XAtz Yot
=/? e Pl ZEFE FAISt= FEXH(separator).

‘=" L2tHEf A T[(Set), 7| s (Execute), BH/HIO|E{E CIE C|HIO|AZ N (Send)st= FHH.
= L0l HEA| iy FYES MES CIHO|ALL EWH C|HO|AQ| FATE QUO{OF BHCY

7 L2t E 217](Get), THE CIHIO|AO|A HIOIHE Z2|(Query)dt= FE.

DADDR MY YHS HEY AT FHX| F2, A FLE AEE & UGt
7] SEE AE(Get) B2, g + ALt
PARAMETERS B JOICh Hi2tHE o] SFet 7t 7HEH 22 FolF o Ut
CR/LF AT 9| ZRE LIEtW= 24 = 32 oLt YHEOE 51, 5 Of Y0 FCh

232 | E8 e
Set OFEHOE /AN 2t M7|(#Z)
Execute Hol=l 7|52 AH
) Send CH2 ClHIO|AR BE/CIOIEE M
Receive/Indication WE/QE 22 =25t HO|EH/HA|X|/OHE, &
] Get DjatHE/AE 23S 97
Query CH2 ClHHO| A0 TatH Ef/GO[EE 29|

[AT command &4! O] A|]

25 FEA, YA 34 Yo| A

T>AT+HELP<LF>

T>AT+RESET<CR>

S 4 Qe FHGHIC TRHE 9i7))

T>AT+ADDR?<CRLF>

T>AT+RFCH?<LF>

S X4 + HRHHE BATAUE 2I0/HY, <O20 FYS WYY 248 20)

T>AT+RFCH=0023 10<LF>

HAIR +=M(="CS0 HAIZE EH C{HtO|AQ] FA4TF £ L)
R<AT+SEND=0021 -80 100 “Hello world” OK<LF>

JYOAM FHO BI|(2E=2 ALE)

T>AT+DIEVT=0100 4 8 1 (AT+SEND=0 1 SL “Door Open!”)<CR>

e
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104 AT Bd SE 34

AT BHE2 A8 XHUser/Host)7t Y=38tD, Elicit 2 10| Cigt ZOHE UART1 2 Soll E3st=0|, 0|2 EHO| CH

rot

-—

S E(response)2t 1l St
o
o-d

AT HHO| CHst

r
0t

el 7 42 Chga 2L

AT+<COMMAND>=<DADDR> <RSSI> <BATT> [<DATA> ..] <OK/FAIL> [FAIL REASON]<LF>

AT+ 2E YO oiet SEE "AT+'2 A|ZSCt
COMMAND Ao HHO.
= SH2 ¢ 52(=)E F=A=E ALETtrt
DADDR i HHS Aok C{HO| Ao 4, 2ot HHO| DADDR 1t Z L.
RSSI SE HAIXOf cist s=441= M|7|(Received signal strength indication, Unit: dBm).
DASSR O| RtAIO| F=A-0|H, QIFO|AM =45k Z40| OfL|7| {20 22 0 22 Bretotct
DASSR O| CHE LC|HIO|AO0|H HE A2 4o W BN ClHIO|AZEH 4% Mo M|7|.
BATT i SEHS MYt CIHO|AS| vee ™Y EH, 3V O|&0|H 100[%], 2V OISO M 1[%]=2 &7
DATA o2 It E(Get)Lt 2 TH HEfO| CHot Zh HAEOILH ZF/L 7R =7t CHEL}
OK/FAIL i HHO| edHez AT OK HISHH FAILE H7|.
FAIL REASON 3T FHO| M= O Hujel & el/0l+
LF AT HEE g4 LFE ZEDH

e
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10.5 AT BT ALE oA
Hopping Mode2(00.00)2 /& Elicit network 2| AP(00.00)0 A1 UART1 2 &3l =2st B Ofx

Node(01.00) AP(00.00)
O < > @ < > USER
AT Command
Node(01.01)f
O
10.5.1 Get command
[AP A} O] RF CH 217]]
T>AT+RFCH?@O<LF>
RFCH RF Channel 22 $11(Get), A& (set)st= HH
? Get/Query command F&2Z}t
0 DADDR, S A Z| FA7I WAZR| FAQ ZHOH M2l Js5(Ex: T>AT+RFCH?<KLF).
ADDR |°='|E__1|% “0000”0"—" “0” E—I|:— 7}%
LF HY QU ZF, <CROE AR 7IS, <K(RXLF>SA| AR E TS

[(FYol 3 S
R<AT+RFCH=0000 @ 100 15 OK<LF>

- Yol et S TR

0000 DADDR, ZX | F4 AP(00.00), FAH7|0|= Hopping mode L& A (‘.’)2 MEFSICt.

0 RSSI, Zt4l0| SEHE W= 4 o[dBm]22 1Y
100 BATT 8%, S0 MY MU Y
el Mol 3v O|M4Y mff 100[%]Z2 EH7|
15 RFCH, 33 H¥E 8N 33 ¥sE 15
OK F™EO| 43WSS LIEHY
LF SEe TE= LIEWE 4

10.5.2 Querying command

[AP(00.00) 0j| A| Node(1.00)2| GPIO#4 DI AtEf 22|]
Node(01.00)2| S{Z GPIO = AMO| DI 2 MZA &0 Q0{0F 5tC}.
T>AT+DI?0100 4<LF>

-

DI DI Pin Pad o] Siaf AME{(DIN ZH)S Qs HH
? Get/Query command L&At

0100 DADDR, S&XZ| FA

4 GPIO Number, GPIO#4

[H™ol e S5
R<AT+DI=0100 -75 80 4 1 OK<LF>
0100 DADDR, ZAX| F4, Hopping mode & F&56l= & )
=75 RSSI, 0D 2 HIA|A| & ZE St C|H0|A(01.00)2| S A7, -75[dBm].

rlo
>
=
m
_QH
[
o

80 = 2| Node(01.00)2| BATT 22F, 2.8V Y [f 80%.
4 GPIO Number, GPIO#4
1 DIN Value, =2 2| Node(91.00) GPIO#4 o| 34 (DIN)Zf.

e
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10.5.3 Send set command

[AP(00.00) O] A| Node(01.01)2] GPIO#7 DOUT Z<S 12 #7|]
T>AT+D0=0101 7 1<LF>
DO DO Pin Pad o] &= (DOUT Z)S MY/ A5 Y
= Set/Execute/Send command & A}
0101  DADDR, 2H2z| X4
7 GPIO Number, GPIO#7
1 DOUT value, SfiE GPIO DOUT S 12 AH

AT

[HAIZ ME0 HOjsls B¢ SH]
R<AT+D0=0101 0 100 FAIL 8<LF>
0101  DADDR, =2 2| Node

0 RSSI, M|A|Z]| 11*% gl Oj3t 242, RSSI = Q[dBm]O =2 Ht3t,
100 BATT 2F, MA|R| <& AIjZ, AHAI(0D)Q] BATT 22F Ht3, 100%.
FAIL  HE £ Anj
8 FAIL REASON,  8: TX_NO_ACK SAMES 5IHOLL, ACKE £AlISHA| 25,
5: TX_CHANNEL_BUSY RF CHO| E250] £ A2 23H(CSMA/CCA Fail)
[HAIZ H&0 3342 49 SE]

R<AT+D0=0101 -75 100 7 1 OK<LF>
0101  DADDR, ZZ 2| Node X4
-75 RSSI, STt MA|A|E £AISH A
0D 2 MA|AE ZEst C[HIO|
100 BATT %, 0D 2 HA|AE XY

ﬁ( oo)°| AMS A7
ISE C|HFO| A (01.00)2| BATT 22F, 100%

7 GPIO Number, GPIO#7
1 DOUT value, 3% GPIO DOUT 2 12 M3
0K HUA(AP)O[M B ME0| S (AK 42N YUSE 2, K2 SH
SH2(01.01) 2 7t= Z=0 U= H WA O] A(01. 00)2 HAIRZt MEE DS 20|

SHAMA M&0| d8¥SS 2OlstA=

ore
23 =S fsiM= SHA| CHtol A9 IS 210{(Get) 2tOF 2.

L

10.5.4 Send user data command

[Node(01.00)2] UART1 22 MA|R] ELH7|(Send message)]
T>AT+SEND=0100 1 S “Hello world”<LF>
0100  DADDR, 2ZZ| Node =4
1 DD(Destination device)2| UART ZE B3
S DD o] &3 YAl: String

[HAIR] H&50] 435S d< AP 9
RCAT+SEND=0100 -75 100 OK<LF>
0100  DADDR, Z=ZZ| Node O ZA
=75  RSSI, MA|A X2 ZZ Ao| 3 S C|HO|AT} £AISH ACK | AlS 7|, -75[dBm]

—

OIO

e
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100 BATT 22F, MA|R| ML AZE Aol X HHR| C|HIO|A Q| BATT £2F, 100%
0K LWL (00.00)0f| A BH ME0| S (ACK AN SE 2, K2 SH
[22 2] Node(01.00)0A £A1510{, 22 2|2 UARTICZ Z&st= 2H]

R<AT+SEND=0000 -80 100 “Hello world” OK<LF>
0000  OADDR, HIA|Z|S EH ZAIZIQ FA(AP)
-80 RSSI, AIZ] M& B=E 49| OrA[9) ClHto| AT S48k HAR|S] A= M7, -80[dBm]
0i7|M= AP(00.00)0| FESH MA[Z|Of CHet 4= A7
100 BATT 22F, YAIZ|(AP)O| BATT 22, 100%

0K H4HOEZ HAAE 2MS P2, KE Y

10.6 AT+HELP

AT command list & &

Ml (Execute)Tt X| @, BH FEXH(?/'="), DADDR 210 BY Cti= A
[Execute format]
AT+HELP<CR/LF/CRLF>

[Execute Response]

R< Get: AT+<CMD>?<[DADDR]>
R< Set: AT+<CMD>=<DADDR> <PARAMS> [<PARAMS> ..]

Rm == = e e e e
R<HELP - print all commands List
R<SN - print serial number. Usage: AT+SN?<ADDR>

10.7 AT+VER

ELICIT-R1 o] HHH ==
Q17|/22l(Get/Query) K|
[Get format]
AT+VER?[DADDR]<CR/LF/CRLF>
DADDR SHA FA, MEtetH 27| HAHE 4GS

[Get Response]
AT+VER=<DADDR> <RSSI> <BATT> <HW VER> <SW VER> <PRDCT TIME> <LOT NUM> OK<LF>

DADDR B2 A

RSSI £ A A S N 7| [dBm]

BATT HiE{2| 22F[%]

HW VER HW Revision version, 1: 2022.08

SW VER SW version, 100: 1.00

PRDCT TIME Production time, A= ZAF YA|(“2022/10/31 14:0:0”)

LOT NUM Production LOT, A= AAF Lot, “L22Q301” : Lot ’22, 3 57| 15t MALE

e
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[Example]
T>AT+VER?<CR>
R<AT+VER=FFFF 0 100 1 100 “2022/10/31 14:0:0” “L22Q301” OK<CR>

10.8 AT+SN

ELICIT-R1 2] 18 ID(LONG ADDR) &

217|(Get)2t X| R, CHE CIHIO|AOA 22[(Query) =7t
16bit DADDR X|H gl

[Get format]
AT+SN?<CR/LF/CRLF>

[Get Response]
AT+SN=<SADDR> <RSSI> <BATT> <LADDR> OK<LF>

SADDR AFAlQ| SADDR
RSSI A S AN 7| [dBm]
BATT b E{ 2] & & [%]
LADDR LONG ADDR
[Example]
T>AT+SN?<CR>

R<AT+SN=FFFF @ 100 1234567890ABCDEF OK<CR>

10.9 AT+BOOT

Bootloader mode 2 A £ El

A8 (Execute)Pt X9, B TEXH(?/'=) DADDR 0| HE thx A
[Execute format]

AT+BOOT<CR/LF/CRLF>

[Execute Response format]

HE 2 (bootloader) REZ Z{EElI(Reboot to bootloader mode)

ol CREEML HEEH(2) MY Jts

32 O|Lf MEEI(2)2 MEHSIR] YoM X502 LR ELE CH7|(XMODEM Receive) MEfZ HHA
60 2 O|LH XMODEM C}2Z2EE J{AISIA] oM ztz0=2 MEE

[Execute Example]
T>AT+BO0T<CR>

e
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1. Download
2. Reboot

Begin download(Download within 1 minute)
ccccoccccocl

10.10 AT+RESET

Reset ELICIT-R1

Ao/ Mt/ o2l (Execute/Send/Indication) | ¥
[Execute/Send format]
AT+RESET[=DADDR]<CR/LF/CRLF>

[Execute/Send Response]
AT+RESET=<DADDR> <RSSI> <BATT> OK<LF>

DADDR S22 2| SADDR
RSSI ML S M| 7| [dBm]
BATT i Ef 2| 8 2 [%]

[Execute Example]
T>AT+RESET<CR>
R<AT+RESET=0000 @ 100 OK<CR>
R< ... Booting messages ...

[Send Example]

#AP(Q) 0| Al Node(0100) 0| A Reset T2y A=
T>AT+RESET=0100<CR>

#Reset © 2 Booting 5tHA| Reset o] 2212 IND HA|R 2 &
R<AT+IND=0100 @ 100 RESET 40 OK<CR>

[Reset Indication format]
AT+IND=<DADDR> <RSSI> <BATT> <EVENT:”RESET”> <REASON> <CR/LF/CRLF>

REASON Reset 29I
0x1: Power on Reset
0x2: Pin Reset (RESET Pad)
0x3: Power on Reset + Pin Reset

0x4: Wake up from Deep sleep
0x8: Watchdog 0

0x10: Watchdog 1

0x40: Reset command(AT+RESET)
0x80: VCC Fail(Digital Block)
0x100: VCC Fail(Digital LE Block)
0x200: VCC Fail(Digital DEC Block)
0x400: VCC Fail(Analog Block)

e
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0x800: VCC Fail(I0 Block)

0x1000: Wake up from Deep sleep by BUTTON1
0x1001: Wake up from Deep sleep by GPIO 1
0x1003: Wake up from Deep sleep by GPIO 3

10.11 AT+FINIT

Initialize parameters
A (Execute) A&, M7/ E/87]|/22l(Set/Send/Get/Query)= 7t
[Execute format]
AT+FINIT=<DADDR> <INITLEVEL><CR/LF/CRLF>
INITLEVEL Initialize level<0/1/2>
0 Network Initialize(PANID, SADDR, JOINSTS, RFCH, PHY)
IND(EXIT) & HIAIRE Ats Mdstot
1: IO/EVENT Initialize(IO, Timer, Sleep, LINK EVENT)
IND(INIT) & HIAIRE Ats Moot
2: Initialize all(Factory Initialize)
IND(INIT) 2} IND(EXIT) €2 HAIRE AS MMSICE

[Execute Response]
AT+FINIT=<SADDR> <RSSI> <BATT> OK<LF>

SADDR ZtAIO| SADDR

RSSI 2 MAS M| 7| [dBm]

BATT Hi B 2] 8 ZF[%]
[Example]

T>AT+FINIT=0100 2<CR>
R<AT+FINIT=FFFF @ 100 OK<CR>

10.12 AT+ADDR

Parameter: Short Address(SADDR), Elicit network address
47|/ 7| (Get/Set) K| @, CHE ClHO|AE ™EH/F2|(Send/Query) =7t
Role O] AP QI CIHIO|AE B1E =7t

[Get format]

AT+ADDR?<CR/LF/CRLF>

[Get Response]
AT+ADDR=<SADDR> <RSSI> <BATT> <SADDR> OK<LF>

SADDR AFAIO| SADDR

RSSI £ A AlLS N 7| [dBm]
BATT HY £ 2] 8 ZF[%]
SADDR AtAlO| SADDR

[Set format]

e
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AT+ADDR=<SADDR><CR>/<LF>
tH 4St2{ = SHORT ADDR

SADDR
[Set Response]
AT+ADDR=<SADDR> <RSSI> <BATT> <SADDR> OK<LF>
B A = 2}AIQ| SADDR
A4S M| 7| [dBm]

SADDR
HiEf 2| & [%]

RSSI
BATT
SADDR B Z1 E| ZFAIQ| SADDR
[Example]
T>AT+ADDR?<CR>
R<AT+ADDR=FFFF @ 100 FFFF OK<CR> S{Z| SADDR £ FFFF
T>AT+ADDR=1234<CR>
R>AT+ADDR=1234 @ 100 1234 OK<CR> SADDR S 1234 2 HH

10.13 AT+PANID

Parameter: PAN ID
9171(Get) X[, C2 ClHO|AZ HE/E2|(Send/Query) =7t

Role O] AP QI C|H}O|AE=

[Get format]
AT+PANID?<CR/LF/CRLF>

AtAI9| SADDR

[Get Response]
AT+PANID=<SADDR> <RSSI> <BATT> <PANID> OK<LF>
MS M 7| [dBm]

SADDR
RSSI 2 A
BATT Hi B 2] & & [%]
PANID PAN ID, ALONE AFEHO|M= FFFF Ht&t
[Example]
T>AT+PANID?<CR>
R<AT+PANID=FFFF @ 100 FFFF OK<CR> Alone AFEf2| SADDR 1} PANID = FFFF
10.14 AT+HOPMODE

Hopping mode
MI| /ML /A 7|/ 22| (Set/Send/Get/Query) Z| &

©2022 ELIOT SYSTEM Inc.

[Set/Send format]
AT+HOPMODE=<DADDR> <HOP><CR/LF/CRLF>
HOP 1/2/3/4, Hopping mode
[Set/Send Response format]
|
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AT+HOPMODE=<DADDR> <RSSI> <BATT> <HOP> OK<LF>

[Get/Query format]
AT+HOPMODE? [ DADDR]<CR/LF/CRLF>

[Get/Query Response format]
AT+HOPMODE=<DADDR> <RSSI> <BATT> <HOP> OK<LF>
HOP 1/2/3/4, Hopping mode

[Get Example]
T>AT+HOPMODE?<CR>
R<AT+HOPMODE=0000 @ 100 2 0K #Hopping mode 2(00.00)

[Set Example]
T>AT+HOPMODE=0000 1<CR> #Set Hopping mode to 1
R<AT+HOPMODE=0000 @ 100 1 OK<CR>

10.15 AT+ROLE

Device role

M1/ /7| /22| (Set/Send/Get/Query) X &

[Set/Send format]

AT+ROLE=<DADDR> <ROLE><CR/LF/CRLF>

ROLE Device role

NA: Nothing, B3&X7|3} 0| AEf
NODE: Node
AP: AP

[Set/Send Response format]

AT+ROLE=<DADDR> <RSSI> <BATT> <ROLE> OK<LF>

[Get/Query format]

AT+ROLE? [ DADDR]<CR/LF/CRLF>

[Get/Query Response format]

AT+ROLE=<DADDR> <RSSI> <BATT> <ROLE> OK<LF>

ROLE Device role NA/NODE/AP

[Get Example]

T>AT+ROLE?<CR>

R<AT+ROLE=0000 @ 100 AP OK #Role AP

[Set Example]

T>AT+ROLE=FFFF AP<CR> #Set Role as AP

R<AT+ROLE=0000 © 100 AP OK<CR> #Role © AP 2 MA5IH ZAHZO2 Z ATl 0000 O 2 HIHCE.

e
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10.16 AT+OPMODE
Operation mode
17|/ 29| (Get/Query) A| ¥
[Get/Query format]
AT+0PMODE? [ DADDR]<CR/LF/CRLF>

[Get/Query Response format]
AT+ROLE=<DADDR> <RSSI> <BATT> <OPMODE> OK<LF>
OPMODE Operation mode
0: Init mode(Alone state)

1: Normal mode(Join state)
2: Sleep mode
4: Joinable mode
[Get Example]
T>AT+0PMODE?<CR>
R<AT+0PMODE=0000 @ 100 1 OK #Normal mode

10.17 AT+PHY

Config PHY mode
MT| /S /AT|/ 22| (Set/Send/Get/Query) A| ¥
[Set/Send format]
AT+PHY=<DADDR> <PHY><CR/LF/CRLF>
PHY PHY mode 0/1
L: Long range mode, FSK
H: High data rate mode, MSK 8@kbps

[Set/Send Response format]
AT+PHY=<DADDR> <RSSI> <BATT> <PHY> OK<LF>

[Get/Query format]
AT+PHY?[DADDR]<CR/LF/CRLF>

[Get/Query Response format]
AT+PHY=<DADDR> <RSSI> <BATT> <PHY> OK<LF>

[Get Example]
T>AT+PHY?2<CR>
R<AT+PHY=0000 @ 100 H OK

[Set Example]
T>AT+PHY=0000 L<CR> #Set PHY to Long range mode
R<AT+PHY=0000 @ 100 L OK<CR>

e
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10.18 AT+JOINSTS

Network Status Parameter

AH71/=22l(Get/Query) X|#, 2A7[/HE (Set/Send) =7t
[Get/Query format]

AT+JOINSTS?[DADDR]<CR/LF/CRLF>

[Get Response]
AT+JOINSTS=<DADDR> <RSSI> <BATT> <JOINSTS> OK<LF>

DADDR BHZ ZA
RSSI Z 4145 M| 7| [dBm]
BATT HHE{ 2| 22F[%]
JOINSTS Network Status,
A Alone
J Join
[Example]
T>AT+JOINSTS?<CR>
R<AT+ JOINSTS =FFFF 0 100 A OK<CR> Alone AME{ 2| SADDR X} PANID = FFFF

10.19 AT+PARAMS

7|2 Parameters & E: RFCH, TXPWR, PHY, JOINSTS, PANID, HOPMODE
A7I/CHE CIHIO|AZ Z2|(Get/Query) X[ &

[Get/Query format]

AT+PARAMS? [ DADDR]<CR/LF/CRLF>

[Get/Query Response]
AT+PARAMS=<DADDR> <RSSI> <BATT> <RFCH> <TXPWR> <PHY> <JOINSTS> <PANID> <HOPMODE> OK<LF>

DADDR SAHR FA

RSSI 41415 M 7| [dBm]

BATT B E{ 2| 2 [%]

RFCH RF Channel number(1 ~ 21)

TXPWR Tx Power, &2 O2|(0 ~ 210, 0.1dBm 2|, 210 = 21.0 dBm)
PHY PHY MODE <@/1>

L: Long range mode (2FSK, 1@kbps)
H: High data rate mode (MSK, 8@kbps)

JOINSTS Network Status, A: Alone, J: Join
PANID PAN ID, ALONE AEHO|| M= FFFF Bi3t
HOPMODE Hopping Mode, 1:(0000), 2:(00.00), 3:(00.0.0), 4:(0.0.0.0)
[Example]
T>AT+PARAMS?70100<CR>
R<AT+PARAMS=0100 -65 100 15 210 H J E1C1 2 OK<CR>
0100 SADDR
-65 RSSI, -65dBm
100 BATT, 100%
|
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15 RFCH #15
210 TXPWR 21.0dBm
H PHY mode: High data rate mode(MSK, 8@kbps)
J Join status: Join state(1)
E1C1 PAN ID: E1C1
2 Hopping mode 2(00.00)
10.20 AT+JOINREQ

JOIN 2F OA|A|

&2l CHIO| A0 A A412| 12| Node & HIE IO ZHUAIZI7] 23H

Alone &FEf S| CIHIO|AZL O] HA|R|E £4I5tH Joinable &HEf = 2FEH

AlSH /M= (Execute/Send) A| €

[Execute/Send format]

AT+JOINREQ=<DADDR> [<RFCH>]<CR/LF/CRLF>

RFCH JOINREQ M|A|A|E £ AlStE{= RF CH

Mereh 4%, 2= RF CHOf| CHal &4IStCt.

& Al5H= Broadcasting O A| Z|
=
=

[Execute/Send Response format]
AT+JOINREQ=<DADDR> <RSSI> <BATT> OK<LF>

[Execute/Send Example]

D= RF CHEZ HA|R] &4
T>AT+JOINREQ=0<LF>
R<AT+JOINREQ=0000 @ 100 OK<LF>

10.21 AT+JOINRSP
JOIN S HA|A|
JOINREQ & 2 C|HIO|AOM HIEHZ 7tYUS I8 JOINREQ & &4ISH CIHIO|AZ HI= SF HAlA]
Alone ZEHOAf JOINREQ & 11 17 O|L{0| SESHOF StCt.
AlGH (Execute) A| 2
[Execute format]
AT+JOINRSP=<DADDR><CR/LF/CRLF>
DADDR FFFF, WE /3 Join 0|Z0|7|0f| &AM FFFF 2 £ AISHC}.

[Execute Response format]
AT+JOINRSP=<DADDR> <RSSI> <BATT> OK<LF>

[Execute/Send Example]
T>AT+JOINRSP=FFFF<LF>
R<AT+JOINRSP=FFFF @ 100 OK<LF>

10.22 AT+PJOIN
e
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JOIN 3]7F(permit) O A|A]|
JOINREQ o CHSt 2%Hol JOINRSP £ AISH CIHIO|AE YIER A0 7Y (Join)A|Z|= Al A]
£ A3 JOINRSP Of] Z=eHEl 4 E 7Iel8 L5t= C|HFO|A Q| Long Address & O|£5tC}.
mm%PEHP11%OHMﬂ%EWOF§q.
Al (Execute) A| &
[Execute format]
AT+PJOIN=<DADDR> <LADDR><CR/LF/CRLF>
LADDR Join € A|7|2= LC|H}O|A Q| Long Address

“J M

[Execute Response format]
AT+PJOIN=<DADDR> <RSSI> <BATT> OK<LF>

[Execute/Send Example]

R<AT+JOINRSP=FFFF 0012ABCD12345678 OK<LF> #4=AISEH JOINRSP 0f] Z&H=l LADDR & =HQISIC}.
T>AT+PJOIN=0 0012ABCD12345678<LF>

R<AT+PJOIN=0 @ 100 OK<LF>

10.23 AT+EXIT
Elicit HE/AMAM SF siA|
AP OlA £ Node o HZZ SHAE M ALESHC.
0| HHE £AISH Node = IND(EXIT)HA|R|E AP B2 &5t A4 HERT AEE ZR7|S}SHLCT.
AlslH /M=t (Execute/Send) A| &
[Execute format]
AT+EXIT=<DADDR> <CR/LF/CRLF>
DADDR HE3 EEZ

i A 3t2]= C|HIO|AQ| A

ol

[Execute Response format]
AT+EXIT=<DADDR> <RSSI> <BATT> OK<LF>

[Execute/Send Example]

T>AT+EXIT=0100<LF>

R<AT+EXIT=0 @ 100 OK<LF>

R<AT+IND=0100 @ 100 5 OK<LF> # Node 0100 O] HIEQF0|A Exit

10.24 AT+ASADDR

49t Node E SE(Join)A|Z W AFESt= IR E, 0| U=z A E &Fstrt.

MI| /ML /4 7]/ 22| (Set/Send/Get/Query) A| &

[Set/Send format]

AT+ASADDR=<DADDR> <ASCNT><CR/LF/CRLF>

ASCNT 0~ADD_MAX, Associate counter, ADD_MAX = Hopping mode Of [t2f C}E

[Set/Send Response format]
|
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AT+ASADDR=<DADDR> <RSSI> <BATT> <ASCNT> OK<LF>

[Get/Query format]
AT+ASADDR? [ DADDR]<CR/LF/CRLF>

[Get/Query Response format]
AT+ASADDR=<DADDR> <RSSI> <BATT> <ASCNT> OK<LF>

[Get Example]
T>AT+ASADDR?<LF>
R<AT+ASADDR=0000 @ 100 8 OK<LF> #A|SMA| &HSE Node 0] 7= 8(A HAW 5t L EOF SHEH

[Set Example]
T>AT+ASADDR=0000 7<LF> #Count & 72 HY, CtS AlF Node & Sttsh [Iff A= 8
R<AT+ASADDR=0000 © 100 7 OK<CR>

10.25 AT+ECHO

UART1 local echo back mode

S&2427|8H(Init level2) O|Z0|= Disable =ILC}.

M1/ /7| /22| (Set/Send/Get/Query) X &

[Set/Send format]

AT+ECHO=<DADDR> <ENABLE><CR/LF/CRLF>

ENABLE Enable/disable the local Echo mode

0: Disable
1: Enable

[Set/Send Response format]
AT+ECHO=<DADDR> <RSSI> <BATT> <EN> OK<LF>

[Get/Query format]
AT+ECHO? [DADDR]<CR/LF/CRLF>

[Get/Query Response format]
AT+ECHO=<DADDR> <RSSI> <BATT> <EN> OK<LF>

[Get Example]
T>AT+ECHO?<CR>
R<AT+ECHO=0000 @ 100 1 OK

[Set Example]
T>AT+ECH0=0000 1<CR> #Enable UART local Echo mode
R<AT+ECHO=0000 @ 100 1 OK<CR>

10.26 AT+BAUD
|
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Configure UART baud rate
AT /ML /AT /22| (Set/Send/Get/Query) A| &
[Set/Send format]
AT+BAUD=<DADDR> <PORT> <BAUD><CR/LF/CRLF>
PORT 1/2, UART Port
1: UART1
2: UART2
BOUD 0~4, Baud rate (bps)
0: 115200
1: 57600
2: 38400
3: 19200
4: 9600

[Set/Send Response format]
AT+BAUD=<DADDR> <RSSI> <BATT> <PORT> <BAUD> OK<LF>

[Get/Query format]
AT+BAUD? [ DADDR]<CR/LF/CRLF>

[Get/Query Response format]

AT+BAUD=<DADDR> <RSSI> <BATT> <U1_BOUD> <U2_BOUD>OK<LF>
U1l_BAUD 0~4, Baud rate of UART1
U2_BAUD 0~4, Baud rate of UART2

[Get Example]
T>AT+BAUD?<CR>
R<AT+BAUD=0000 @ 100 0 4 OK #UART1: 115200, UART2: 9600

[Set Example]
T>AT+BAUD=0000 2 2<CR>
R<AT+BAUD=0000 0@ 100 2 2 OK<CR> #Set UART2 baud rate to 38400

10.27 AT+SEND

AEXt HIO|E{(User data)E XIEE FA9| X|HE port 2 TSN X|HE A= £
SXX| FAE 16bit SADDR I} 64bit LADDR 25 7ts

M (Send) X

[Send format]

AT+SEND=<DADDR> <PORT> <FORMAT> <"USER DATA"><CR/LF/CRLF>

DADDR User data & ZE8h 22| XA, SADDR/LADDR & 7ts
PORT ZAA A User data & &S UART port<1l/2>
1: UART1
2: UART2
FORMAT User data o] &2 3 AIKS/SC/SL/SCL/B/BM>
S: FEAtE £2(String format), User data & JLCHZ2 Z=SIC}.

=
User data 0| 0| ZotE 2 ZMIH()E AFE H=ALT.
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Z£2 TEJ} URTLO ZS: AT+SEND 2Etoz 23
22 ZEJ} URT2Q A9: SAED £
SC: 22 ZEJ} URT29 ZQ ZAE + (R =
SL: Zd ZEJI UART2Q 422 E29 + LF &H
SCL: Zd LEJI UARRT2Q 42 E21Y9 + CR + LF &H
B: Hexadecimal 2 = =l User data & binary 2 = (Binary format)
BM: Binary 2 + CRC16(Modbus RTU &)
User data £ binary 2 a8t =, 0|0f| LSt CRC16 S HEON &
"USER DATA” HEY User data, SH0| ZetE ZAE2 22 H(HE EAUC.
FORMAT O] B/M & A2, H|O|E|{E hexadecimal 2 ZHi gio| =SiC}

[Send Response]
AT+SEND=<0ADDR> <RSSI> <BATT> <OK/FAIL><LF>
OADDR BHot LMZ| A

SEst
RSSI = MAMS M| 7|[dBm]
BATT B E{ 2| 2 [%]

[Received device]
SEND ¥ S AT CiHfo|A0] £ A

AT+SEND=<0ADDR> <RSSI> <BATT> <”STRING”> OK<LF>

OADDR LA, HARE HH ClHO|ALSl A
RSSI A4S M 7] [dBm]

BATT B E{ 2| 2 [%]

STRING At EFAE OA[R]

[Example 1] NODE(0100)2| UART1 O 2 ZAIMA|R] AdE
T>AT+SEND=0100 1 S “Hello world’<LF>

0100 DADDR, =& Z| Node 4
1 DD(Destination device)Q| UART T E K3
S DD o] &= HAl: String
R<AT+SEND=0100 -75 100 OK<LF>
0100 DADDR, =& Z| Node 2| FA
-75 RSSI, MIAIR] M& & £AISH ACK 2| A& M|7|, -75[dBm]
100 BATT 22F, ACKE HLH C|HO|AQ| BATT £2F, 100%
0K L2 (00.00)0AM HE ME0| 43 (ACK 4= E 42, KE SF
[ZA A2 UART1 &3 HIA[A]]
R<AT+SEND=0000 -80 100 “Hello world” OK<LF>
0000 O0ADDR, MA|RX|E EHLH 2FAZ|9 FA(AP)
-80 RSSI, Z=AISH MA|Z|e] AlS M|7|, -80[dBm]
100 BATT 82, HA|X= £ A5t C|HIO|A Q| BATT 2, 100%
0K HAHOE HARE £AHS P2, K2 SY

[Example 2] NODE(0100)2| UART2 2 Modbus HZH A&
T>AT+SEND=0100 2 BM 0104000A0001<LF>

0100 DADDR, =& A| Node F4
2 DD(Destination device)Q| UART T E H3S
BM DD o] &34 Y Al: Binary + CRC16

ey
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R<AT+SEND=0100 -75 100 OK<LF>

[=22|2 UART2 =3 Lf|0|E]
R<(01 04 00 0A 00 01 11 C8)h
Binary 2 £, 4/t CIO|E{0f CHF CRC16 & F7H4&(C811)h

10.28 AT+U1SND

UART1 22 28E&|= Z& HO|HE X% C|HIO|AZ A& T&Edhe 2E 23

HOlH 20| 2ms Ol SEE|ALE, AZo=z AZE 3T|7F 128Byte 0|40 & M ME

UART1 Ats ©& RE7F 273E 0|20= AT B8 S YHNE +ASIX| @S,

s W& ZE s ALK 2 AT# YHSIAL, CHE C|HO|AO0|A <FORMAT> & 022 ¥ ME
Xb7| XpAC| UART1 2 =3 MY X %S

MI| /97| /2 2l(Set/Send/Get/Query) K| &l

[Set/Send format]

AT+U1SND=<DADDR> <U1DADDR> <PORT> <FORMAT><CR/LF/CRLF>
DADDR UISND S £33 X2 24

=
U1DADDR UARTL1 2 U2{E|= HIO|E{2 AE0E HYS 2HR =4
PORT C|O|E{E &= & UART port<1/2>
1: UART1, CHZ C|HFO|AE X% 7H5(UIDADDR O] DADDR I} 2o &)
2: UART?2
FORMAT User data o] &3 I AlQ/P/H/B/S>
0: UART1 /= O|O|E| A& & Al
P: ol2d OH|0|E{E A2 £ 2 (Pass-through)

ClOlE et glo] 2 = (UARTIO|AM AT HE A4 Hg 0t
ol240| 2AE 0| Ot Binary data O|H £8 T Binary & &
X: U O|O|E{ E Hexadecimal ZAZE HEISIH =
UART1 2 AT+UISND HAlOo 2 Z&  UART2 € Hexadecimal 2+ &=
o1& (“Hello”)
UART1 &2 (AT+U1SND=0000 © 100 1 X “48656C6C6F”)
UART2 &2 (“48656C6C6F”)
2124 (01100101b)
UART1 &3 : AT+U1SND=0000 @ 100 1 X “65”
UART2 &&: “65”
B: U™ O|O|E{ E Binary 2 HE5I0f &3
l2d [|0|E{ = Hexadecimal ZAIEY 2 245} 0f
UART1, UART2 S 235}A Binary 23
U= (“0A357)
UART1 £21(0000101000110101)b
UART2 £21(0000101000110101)b
S: 2% HOIHE EAEE 2= (UART1 2 HOZA" &3 ot
UART1 2 AT+UISND HAlOZ =3 UART2 2 ZAE &
2124 (“Hello”)
UART1 &2 : AT+UISND=0000 @ 100 1 S “Hello”
UART2 £2: “Hello”
2124 (01100101b)

oo

e
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UART1 £34: AT+UISND=0000 @ 100 1 S “e”
UART2 &3 : “¢”

[Set/Send Response format]
AT+U1SND=<DADDR> <RSSI> <BATT> <OK/FAIL><LF>

DADDR BHZ| ZA
RSSI = MAMS M| 7|[dBm]
BATT HHE{ 2| 8 ZF[%]

[2& A2 UART1 22 HA|R| format]
AT+U1SND=<0ADDR> <RSSI> <BATT> <PORT:1> <FORMAT> <DATA> OK<LF>

OADDR BEAMZ| A

RSSI 2= MAS M 7| [dBm]

BATT HIAIZE EH'MH C|HIO|A Q| HiE{Z| & [%]
PORT HIO|E{E Z&=E UART port<l>

FORMAT User data o &3 HAK0/P/H/S>

DATA £ AlSE User data

[Get/Query format]
AT+U1SND?[DADDR]<CR/LF/CRLF>

[Get/Query Response]
AT+U1SND=<0ADDR> <RSSI> <BATT> <U1DADDR> <PORT> <FORMAT> OK<LF>

OADDR oote HW C|HIO|A 24
RSSI MM S AN 7| [dBm]

BATT HHE{ 2| 2 2F[%]

U1DADDR UART1 O 2 & Lg|= HO|EE Ao 2 AMEs ZAMZ F4
PORT CO|E{E &= & UART port<1/2>

FORMAT User data o] &2 S AIKQ/P/H/S>

[Example]

NODE(Q100) 2| UART1 0ff Modbus ZH|E A5}
HEE|= BE OO/ E AP(0000) 2 &350 exadecimal HAOF UART Portl 02 ZHFIEE MY
T>AT+U1SND=0100 @ 1 X<LF>

I-_l

0100 DADDR, HHES £+3& C|HIO|A A (NODE 0100)
0 UART1 H|O|E| &4l =H2Z[ FA(AP)

1 UART ZE H35

X O|O|Ef &2 Al (Hexadecimal)

AP O A £=AISH NODE(0100)2| UART1 LCi|O|E{
R<AT+U1SND=0100 -75 100 “010402ABCD@795” OK<LF>

0100 OADDR, E|O|E{S HLH QrAIZ] =A
=75 RSSI, BM MIAIR] £ A& M[7]|, -75[dBm]
100 BATT 22, HIA|R|E EH C|HIO|A QS| BATT 22F, 100%

U1DATA NODE(0100) 2| UART2 2 ==l [|O|E{= (010402ABCDO795h)

#3 ASCIl code( 0 ~ 31, 127)

e
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10.29 AT+U2SND

UART2 2 @25l 2 HO|EE XIS ClH0|AR A5 Hadts RE MY
HOlE| 20| 2ms 0|4 FEE7{L, @402 YHE 37|17} 128Byte 0|40] E Wj XS
Xp7| RpAlSl UART2 2 &3 M- ZX| &8

M|/ E/9 7| /29| (Set/Send/Get/Query) K| &

[Set/Send format]

AT+U2SND=<DADDR> <U2DADDR> <PORT> <FORMAT><CR/LF/CRLF>

ok
LS

DADDR U2SND HH S 43S 222 F4
U2DADDR UART2 2 QBig|= HO|EHE AHE0Z HUE B2 ZA
PORT CIO|E{E £ & UART port<1/2>

1: UART1

2: UART2, C}2 C|H}O|AZ X% 7t (U2DADDR O] DADDR 1t =H2jof &t)
FORMAT User data o] &2 34 4lI<0/P/H/B/S>

0: UART2 3 C|O|H A5 & SA

P: o2 OH|0|E{E A2 =2 (Pass-through)

ClOjE M2 GlO| iz S(UARTIOIAM AT HE A AHE ot

Ql240|] 2AE0| Ot Binary data O|H Z2 & Binary 2 &3
X: U O|O|E{E Hexadecimal ZAEE HESIH =
UART1 2 AT+U2SND SAlo 2 Z 3 UART2 2 Hexadecimal 2+ &=
o1& (“Hello™)
UART1 &2 (AT+U2SND=0000 © 100 1 X “48656C6C6F”)
UART2 £ 21(“48656C6C6F”)
2124 (01100101b)
UART1 224 : AT+U2SND=0000 0 100 1 X “65”
UART2 &£&: “65”
B: U™ HIO|E{E Binary 2 H2I5t0{ &3
Q24 [|0|E{= Hexadecimal 2AtEZ Q2450 &t
UART1, UART2 ZS}A Binary &2
& (“0A357)

UART1 &2 (0000101000110101)b
UART2 &2 (0000101000110101)b
S: U HIO|HE EALE Z2YH(UARTIOZ HO2AE &3 otgh)

UART1 2 AT+U2SND S Alo 2 Z3 UART2 2 EAg &=
Q124 (“Hello<CR>")
UART1 24 : AT+U2SND=0000 0 100 1 S “Hello”
UART2 22 : “Hello<CR>”
2124 (01100101b)
UART1 &3 : AT+U2SND=0000 @ 100 1 S “e”
UART2 £3: “¢”

[Set/Send Response format]
AT+U2SND=<DADDR> <RSSI> <BATT> <OK/FAIL><LF>

DADDR B2 A
RSSI A XA S M| 7| [dBm]
BATT HH E{ 2| 8 ZF[%]

[2X 2|9 UART1 &3 MA|R| format]

ey
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AT+U2SND=<0ADDR> <RSSI> <BATT> <PORT:1> <FORMAT> < DATA> OK<LF>

OADDR HEAIZ| ZA

RSSI 2 AIAIS A 7| [dBm]

BATT HA[ZE E'WH ClHO|A Q| HYE{2| 2 ([%]
PORT HIO|E{2 Z 213 UART port<l>

FORMAT User data o] &= HAI@/P/H/S>

DATA 4 A5t USER DATA

[Get/Query format]
AT+U2SND?[DADDR]<CR/LF/CRLF>

[Get/Query Response format]
AT+U2SND=<0ADDR> <RSSI> <BATT> <U2DADDR> <PORT> <FORMAT> OK<LF>

OADDR Scte HLUH C|HO|A A
RSSI 2 AAMS M 7|[dBm]
BATT B E{ 2| 2 [%]
U2DADDR UART2 2 Q3iE|= [0|EE 02 MHES 2
PORT C|O|E{E &= & UART port<1/2>
FORMAT User data o] &2 3HAl0/P/H/S>
[Example]
NODE(0100) 2| UART2 0] IoT ZH|o| UART 248 9 Z5i1,
UHE= ZE HO|HE AP(0000) 2 HE3H0] String &

T>AT+U2SND=0100 @ 2 S<LF>

AP O] Al £=AISH NODE(0100)2] H|O|E{ &3 - UART2 2 &9
R<“Door Open!<CR>”

0100 DADDR, WS 488 C|HIO|A ZA
0 HIOIHE B =42 F4(AP)
2 UART ZE H3
s GIOIEf 223 &4l(String)
NODE(0100) | UART2 Off M Z =l IoT ZH|7t “Door Open!<CR>" MIA|Z|E &3}

10.30 AT+RFCH

Parameter: RF channel
A1/ /17| /22| (Set/Send/Get/Query) X| &

[Set/Send format]
AT+RFCH=<DADDR> <RFCH><CR/LF/CRLF>
RFCH RF Channel number, 1 ~ 21

[Set/Send Response]
AT+RFCH=<DADDR> <RSSI> <BATT> <RFCH> OK<LF>

DADDR =S A Z| SADDR

RSSI £ A A S N 7| [dBm]

BATT HiE{ 2| 2 =F[%]

RFCH RF Channel number, 1 ~ 21
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[Get/Query format]
AT+RFCH? [DADDR]<CR/LF/CRLF>

[Get/Query Response]
AT+RFCH=<0ADDR> <RSSI> <BATT> <RFCH> OK<LF>

OADDR See =Bl ClHo|A 24
RSSI SMAIS N 7| [dBm]

BATT HiE{ 2| 2 =F[%]

RFCH RF Channel number, 1 ~ 21

[Get Example]

T>AT+RFCH?<CR>
R<AT+RFCH=0000 @ 100 15 OK<CR>
15 RFCH #15

[Set Example]
T>AT+RFCH=0 3<CR>
R<AT+RFCH=0000 @ 100 3 OK<CR>

10.31 AT+TXPWR

Parameter: RF Transmit Power
AT/ S/ A 7|/ 22| (Set/Send/Get/Query) A| ¥
[Set/Send format]
AT+TXPWR=<DADDR> <PWR><CR/LF/CRLF>
PWR RF Tx Power in @0.1 dBm, 200 means 20.0dBm, @ ~ 210

[Set/Send Response]
AT+TXPWR=<DADDR> <RSSI> <BATT> <PWR> OK<LF>

DADDR = A 2| SADDR

RSSI £MAIS M| 7| [dBm]

BATT BB 2| 8 ZF[%]

PWR RF Tx Power in @0.1 dBm, 200 means 20.0dBm, @ ~ 210

[Get/Query format]
AT+TXPWR?<DADDR><CR/LF/CRLF>

[Get/Query Response]
AT+TXPWR=<0ADDR> <RSSI> <BATT> <PWR> OK<LF>

OADDR 2Ee HUWl ClHojA 24
RSSI =AM S M| 7|[dBm]

BATT HiE{ 2| 2 =F[%]

PWR RF Tx Power in 0.1 dBm, 200 means 20.0dBm

[Get Example]
T>AT+TXPWR?<CR>

e
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R<AT+TXPWR=0000 @ 100 210 OK<CR>
210 Tx Power is 21.0dBm

[Set Example]
T>AT+TXPWR=0 100<CR>
R<AT+TXPWR=0000 0 100 10 OK<CR>

10.32 AT+TONE

Transmit test carrier(for RF test)
Alsl /ol 7| (Execute/Get) A2, U7|= S| TONE test option ZfS Hrat
Test 34 O0Z RFASE BAUGO0| ZHSICt. RF channel 2 AQst7| W Z0| Test E=Z20F A5 0f SiLC}.
[Execute format]
AT+TONE=<DADDR> <OPTION><CR/LF/CRLF>
DADDR 2R ZAL 27| SADDR O 5L
OPTION 0: Stop
1: Transmit un-modulated carrier
2: Transmit modulated carrier(random data)

[Execute Response]
AT+TONE=<DADDR> <RSSI> <BATT> OK<LF>

DADDR DADDR
RSSI 2 MAS M| 7| [dBm]
BATT HH B 2| 2 ZF[%]

[Get format]
AT+TONE? [DADDR]<CR/LF/CRLF>

[Get/Query Response]
AT+TXPWR=<DADDR> <RSSI> <BATT> <OPTION> OK<LF>

DADDR ZAX2 A= AH7| SADDR gt &

RSSI £MAIS M| 7| [dBm]

BATT BHE{ 2| & 2 [%]

OPTION 0: Stop, 1: Un-modulated carrier, 2: Modulated carrier(random data)

[Get Example]

T>AT+TONE?<CR>
R<AT+TONE=0000 @ 100 © OK<CR>
0 Stop Tx tone

[Execute Example]
T>AT+TONE=0 1<CR>
R<AT+TONE=0000 @ 100 OK<CR>

10.33 AT+BTN
|
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Configure Button mode

Buttonl, Button2 ZE A&

AT /ML /AT /22| (Set/Send/Get/Query) | &
[Set/Send format]

AT+BTN=<DADDR> <MODE><CR/LF/CRLF>

MODE Button Mode
11 Input with Pull-up
12 Input with Pull-down

[Set/Send Response]
AT+BTN=<DADDR> <RSSI> <BATT> <MODE> OK<LF>

[Get/Query format]
AT+BTN?[DADDR]<CR/LF/CRLF>

[Get/Query Response]
AT+BTN=<0ADDR> <RSSI> <BATT> <MODE> OK<LF>

[Get Example]
T>AT+BTN?<CR>
R<AT+BTN=0000 @ 100 11 OK<CR> # Button mode is Input with pull-up

[Set Example]
T>AT+BTN=0 12<CR>
R<AT+BTN=0000 @ 100 12 OK<CR>

10.34 AT+LED

Configure LED mode

LED1, LED2 3 &E A&

MI| /ML /A 7|/ 22| (Set/Send/Get/Query) Z| &
[Set/Send format]

AT+LED=<DADDR> <MODE><CR/LF/CRLF>

MODE LED Mode
0 LED Off
20 Push-pull output
30 Open-drain output
40 Open-source output

[Set/Send Response]
AT+LED=<DADDR> <RSSI> <BATT> <MODE> OK<LF>

[Get/Query format]
AT+LED?[DADDR]<CR/LF/CRLF>

[Get/Query Response]
AT+LED=<0ADDR> <RSSI> <BATT> <MODE> OK<LF>

e
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[Get Example]

T>AT+LED?<CR>

R<AT+LED=0000 @ 100 20 OK<CR> # LED mode is push-pull out
[Set Example]

T>AT+LED=0 30<CR>
R<AT+LED=0000 @ 100 30 OK<CR>

#Configure LED mode to open-drain

10.35 AT+1O0

Configure I0 (GPIO and AUX)

AUX = Input(pull-up/down)2t M Jls, 28 44 Els.

GPIOI~8 2 & UH/E2 HY Jts, Y O|HE MY GPIO4~8, AUX Tt 7t5
M1/ /7| /22| (Set/Send/Get/Query) X &

[Set/Send format]

GPI04~8, AUX = Digital 2240|| CHSt Event trigger & MZAS 4 QIC}.
GPI01,2,3 2 Event trigger & Mg £ QiCt.

AT+I0=<DADDR> <IO> <MODE> <TRIGGER><CR/LF/CRLF>

I0 I0 number
1~8 GPIO1 ~ GPIOS
9 AUX
MODE I0 Mode
0 Input/Output Disable
10 Input
11 Input with Pull-up
12 Input with Pull-down
20 Push-pull output
30 Open-drain output
31 Open-drain output with Pull-up
40 Open-source output
41 Open-source output with Pull-down
TRIGGER Event trigger
0 Disable Event
1 Positive edge
2 Negative edge
3 Both edge

[Set/Send Response format]
AT+I0=<DADDR> <RSSI> <BATT> <I0> <MODE> <TRIGGER>OK<LF>

[Get/Query format]
AT+I0?[<DADDR> <I0>]<CR/LF/CRLF>

[Get/Query Response format]
<KI>E M2F5IH 101 ~ 97MA| 5 £=5t, I0HSE AYSHH 2| 100 CHSt
AT+I0=<0ADDR> <RSSI> <BATT> <I0> <MODE> <TRIGGER> OK<LF>
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[Get Example]
T>AT+I0?<CR>

T>AT+I10=0000 0 100 1 11 @ OK #GPIO#1: Input with pull-up, disable event

T>AT+I10=0000 0 100 2 12 @ OK #GPIO#2: Input with pull-down, disable event

T>AT+10=0000 0 100 3 00 @ OK #GPIO#3: IO disabled, disable event

T>AT+10=0000 0 100 4 20 @ OK #GPIO#4: Push-pull output, disable event

T>AT+10=0000 0 100 5 30 @ OK #GPIO#5: Open-drain output, disable event

T>AT+10=0000 0 100 6 31 @ OK #GPIO#6: Open-drain output with pull-up, disable event
T>AT+10=0000 @ 100 7 40 @ OK #GPIO#7: Open-source output, disable event

T>AT+I10=0000 0 100 8 11 2 OK #GPIO#8: Input with pull-up, Negative edge triggered event
T>AT+I10=0000 0 100 9 11 1 OK #AUX: Input with pull-up, Positive edge triggered event

[Set Example]
T>AT+I0=0 8 0 0<CR> #GPIO#8: I0 disabled, disable event
R<AT+I10=0000 @ 100 8 @ @ OK<CR>

10.36 AT+AUX

Read DI value of AUX
Q17|/22|(Get/Query) A &
[Get/Query format]
AT+AUX?[<DADDR>]<CR/LF/CRLF>

[Get/Query Response format]
AT+AUX=<0ADDR> <RSSI> <BATT> <DIN>OK<LF>

DIN DIN value of AUX
0 Logic low(DIN < @.3*VCC)
1 Logic high(DIN > @.7%VCC)
2 This GPIO is not an input

[Get Example]
T>AT+AUX?<CR>
T>AT+AUX=0000 @ 100 1 OK # DI value of AUX is 1

10.37 AT+DI

Read DI value of GPIO
Q17|/29|(Get/Query) | ¥
[Get/Query format]
AT+DI?[<DADDR> <GPIO>]<CR/LF/CRLF>
GPIO GPIO Number, 1 ~ 8

[Get/Query Response format]

<GPIO>E AMHZF5IH™H GPIO1 ~ 8 W}A| B & £2I5t1, GPIO S A|MSIH R[S GPIO O CHSH Z 1ok Z24SICt.
AT+DI=<0ADDR> <RSSI> <BATT> [<DIN1> <DIN2> <DIN3> <DIN4> <DIN5> <DIN6> <DIN7> <DIN8>] OK<LF>
|
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DINX DIN value(@/1/2) of GPIO Number x
0 Logic low(DIN < 0.3*VCC)
1 Logic high(DIN > @.7%VCC)
2 This GPIO is not an input

[Get Example]
T>AT+DI?<CR>
T>AT+DI=0000 0 100 @ 0 1 1 2 2 2 2 0K  #GPIO#1,2: @, GPIO#3,4: 1, GPIO#5,6,7,8: Not a DI

T>AT+DI?@ 3<CR>
T>AT+DI=0000 @ 100 1 OK #GPIO#3: 1

10.38 AT+DO

Set and Get DO value of GPIO

MT| /S /AT|/ 22| (Set/Send/Get/Query) A| ¥
[Set/Send format]

AT+D0=<DADDR> <GPI0> <DOUT> [<TGPERIOD>]<CR/LF/CRLF>

GPIO GPIO Number, 1 ~ 8

DOUT 0/1 DOUT value, Available in Output mode

TGPERIOD 0~6000 Toggle Period in 100ms, 1=100ms, 6000=600000ms=600sec=10min
0 Toggle disable

[Set/Send Response format]
AT+D0=<DADDR> <RSSI> <BATT> <GPIO> <DOUT> <TGPERIOD> OK<LF>

[Get/Query format]
AT+D0? [ <DADDR> <GPI0>]<CR/LF/CRLF>

[Get/Query Response format]
<GPIO>E MZF5I™H GPIO1 ~ 8 W}A| B & &2I5t1, GPIO 2 A|ASIH R[S GPIO O CHSH Z 1ok Z24SICt.
AT+D0=<0ADDR> <RSSI> <BATT> <I0> <DOUT> <TGPERIOD> OK<LF>

DOUTX DOUT value(@/1/2) of GPIO Number x
0 Logic low
1 Logic high
2 This I0 is not an output

[Get Example]

T>AT+D0?0 1<LF>

R<AT+D0=0000 0 100 1 1 0 OK #GPIO#1 DOUT value is 1, Toggle disabled
T>AT+DO?<LF>

R<AT+D0=0000 0 100 1 1 0 OK #GPIO#1 DOUT value is 1, Toggle disabled
R<AT+D0=0000 0 100 2 1 0 OK #GPIO#2 DOUT value is 1, Toggle disabled
R<AT+D0=0000 0 100 3 2 0 OK #GPIO#3 is not a Output mode, Toggle disabled
R<AT+D0=0000 0 100 4 @ 0 OK #GPIO#4 DOUT value is 0, Toggle disabled
R<AT+D0=0000 0 100 5 1 3 0K #GPIO#5 DOUT value is 1, Toggle DOUT every 300ms
R<AT+D0=0000 0 100 6 1 3 OK #GPIO#6 DOUT value is 1, Toggle DOUT every 300ms

e
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R<AT+D0=0000 @ 100 7 2 @ OK #GPIO#7 is not a Output mode, Toggle disabled
R<AT+D0=0000 @ 100 8 2 @ OK #GPIO#8 is not a Output mode, Toggle disabled

[Set Example]
T>AT+D0=0 6 0 O<LF> #GPIO#6 DOUT value is 1, Toggle disabled
R<AT+D0=0000 0 100 6 0 @ OK

10.39 AT+VCC
Read ADC and VCC value
17|/ 29| (Get/Query) A| ¥
[Get/Query format]
AT+VCC?[DADDR]<CR/LF/CRLF>

[Get/Query Response format]
AT+VCC=<0ADDR> <RSSI> <BATT> <VCC> OK<LF>
VCC VCC voltage in mV

[Get/Query Example]
T>AT+VCC?0100<CR>
R<AT+VCC=0100 -65 100 6 3319 OK #VCC: 3319mV

10.40 AT+ADC

Read ADC value
Q17|/29|(Get/Query) A| &
[Get/Query format]
AT+ADC?[DADDR]<CR/LF/CRLF>

ADC ZIt= IND HAlOZ HEEISICE.

[Indication of Get/Query command]

AT+IND=<0ADDR> <RSSI> <BATT> <PARAMS : ADC> <ADC> OK<LF>
ADC ADC value(unit: mv)

[Get/Query Example]
T>AT+ADC?0100<CR>
R<AT+IND=0100 -65 100 ADC 1823 0K #ADC: 1823mV

10.41 AT+VDAC

Set and Get the VDAC value

M|/ / 7]/ 22| (Set/Send/Get/Query) A| ¥
[Set/Send format]

AT+VDAC=<DADDR> <VDAC><CR/LF/CRLF>

e
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VDAC VDAC value in mV, Do not exceed VCC

[Set/Send Response format]
AT+VDAC=<DADDR> <RSSI> <BATT> OK<LF>

[Get/Query format]
AT+VDAC? [DADDR]<CR/LF/CRLF>

[Get/Query Response format]
AT+VDAC=<0ADDR> <RSSI> <BATT> <VDAC> OK<LF>
VDAC VDAC value in mV

[Get Example]
T>AT+VDAC?<CR>
R<AT+VDAC=0000 0 100 1234 OK #Current VDAC value: 1234mV

[Set Example]
T>AT+VDAC=0100 1823<CR> #Set VDAC to 1823mV
R<AT+VDAC=0100 -70 100 OK<CR>

10.42 AT+12C

Read and write the I2C device(Master only)

StLIe| HH O R Read = Z|LH 16byte, Write = Z|CH 4byte 7tA| 7t

I2C o] Read Z3}= IND(Indication)© & HI=2ISIC},

AT/ E/e17]/229|(Set/Send/Get/Query) A| &

[Set/Send format — I2C Write]

AT+I2C=<DADDR> <I2C_ADDR> <TYPE> <REG> <LEN> [<DATA1> <DATA2> <DATA3> <DATA4>] <CR/LF/CRLF>

I2C_ADDR Address of I2C device(slave address, 7bit)
TYPE read/write flag(write : 1 read : 2)

REG Register address(sub address, 8bit)

LEN 1~4 Data length to write

DATAX Data to write

[Set/Send Response format]
AT+I2C=<DADDR> <RSSI> <BATT> OK<LF>

[Get/Query format — I2C Read]
AT+I2C=<DADDR> <I2C_ADDR>> <TYPE> <REG> <LEN> <CR/LF/CRLF>

I2C_ADDR Address of I2C device(slave address, 7bit)
TYPE read/write flag(write : 1 read : 2)

REG Register address(sub address, 8bit)

LEN 1~16 Data length to read

[Get/Query Response format]
AT+IND=<0ADDR> <RSSI> <BATT> <I2C> [<DATA1> .. <DATA16>] OK<LF>
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[Get Example]
T>AT+I2C=0100 0x77 2 0x18 2<CR> #Device Address 0x77, register address 0x18, read 2bytes
R<AT+IND=0100 @ 100 I2C 12 34 OK #Indication — I2C event, data: 12, 34

[Set Example]
T>AT+I2C=0100 0x77 1 0x10 1 Ox3F <CR> #Device Address 0x77, register 0x10, Write 1 byte data(@x3F)
R<AT+I2C=0100 -70 100 OK<CR> #Success - I2C write

10.43 AT+TIME

RTC Time
M| /ML /AT /20| (Set/Send/Get/Query) A| &
[Set/Send format]
AT+TIME=<DADDR> <EPOCH><CR/LF/CRLF>
EPOCH Unix time

[Set/Send Response format]
AT+TIME=<DADDR> <RSSI> <BATT> OK<LF>

[Get/Query format]
AT+TIME? [DADDR]<CR/LF/CRLF>

[Get/Query Response format]

AT+TIME=<0ADDR> <RSSI> <BATT> <”DATE”> <EPOCH> OK<LF>
DATE YYYY-MM-DD H:M:S ¥ Alo| 2R
EPOCH Unix time

[Get Example]
T>AT+TIME?<CR>
R<AT+TIME=0000 0 100 “2023-02-01 20:05:10” 1675249510 OK

[Set Example]
T>AT+TIME=0100 1675249510<CR> #Set Time to “2023-02-01 20:05:10”
R<AT+TIME=0100 -70 100 OK<CR>

10.44 AT+XTAL

Internal Crystal tuning — Do not change the value
AT/ /AT /22| (Set/Send/Get/Query) A| &
[Set/Send format]
x L& Crystal o] FOf+E 0[N 2YE = A= T, Loz HYSH 4500 4
AT+XTAL=<DADDR> <TUNE> <DELTA><CR/LF/CRLF>
TUNE X-tal Tune value
DELTA Delta of TUNE

izl
(0]
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i
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[Set/Send Response format]
AT+XTAL=<DADDR> <RSSI> <BATT> <TUNE> <DELTA> OK<LF>

[Get/Query format]
AT+XTAL? [DADDR]<CR/LF/CRLF>

[Get/Query Response format]
AT+XTAL=<0ADDR> <RSSI> <BATT> <TUNE> <DELTA> OK<LF>

[Get Example]
T>AT+XTAL?<LF>
R<AT+XTAL=0000 @ 100 70 40 OK<LF>

[Set Example]
T>AT+XTAL=0000 70 40<LF> #Do not change
R<AT+XTAL=0000 0 100 70 40 OK<LF>

10.45 AT+DIEVT

Digital Input linked event, 8 7 slot OfC} 78 I0R|Ad L &HH LA
S 100 sl =2 BH 23 7=

MI| /AL /A7|/ 22| (Set/Send/Get/Query) A| &

[Set/Send format]

AT+DIEVT=<DADDR> <SLOT> <IO> <ACTIVATE> <(CMD)><CR/LF/CRLF>

L

SLOT 1~8 Slot index, AT command & A&& 4+ U&= 27
I0 4~8 GPI04 ~ GPIO8
9 AUX
ACTIVATE 0/1 Slot index Of] Z 2=l AT command 2] Al3H &
0 Disable
1 Enable
CMD Deep sleep QA ML & £=3HSt AT command

[Set/Send Response]
AT+DIEVT=<DADDR> <RSSI> <BATT> <SLOT> <I0> <ACTIVATE> <(CMD)>OK<LF>

[Get/Query format]
AT+DIEVT?[<DADDR> <SLOT>]<CR/LF/CRLF>
SLOT 1~8, Slot index

[Get/Query Response]
GET/QUERY H240J|A SLOT Option € Ai2FSIMH Slot index 2 1 ~ 87| B & &2
AT+DIEVT=<0ADDR> <RSSI> <BATT> <SLOT> <I0> <ACTIVATE> <(CMD)> OK<LF>

[Get Example]
T>AT+DIEVT?100 1<LF>
R<AT+DIEVT=0100 © 100 1 4 1 (SEND=0 1 S “Door Open”) OK<LF>
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T>AT+DIEVT?100<LF>

R<AT+DIEVT=0100 @ 100 1 4 1 (SEND=0 1 S “Door Open”) OK<LF>
R<AT+DIEVT=0100 @ 100 2 4 1 (D0=100 1 1 @) OK<LF>
R<AT+DIEVT=0100 @ 100 3 5 1 (SEND=0 1 S “Door Close”) OK<LF>
R<AT+DIEVT=0100 @ 100 4 5 1 (D0=100 1 @ @) OK<LF>
R<AT+DIEVT=0100 @ 100 5 6 1 (SEND=0 1 S “Window Open”) OK<LF>
R<AT+DIEVT=0100 @ 100 6 6 1 (D0=100 2 1 @) OK<LF>
R<AT+DIEVT=0100 0 100 7 7 1 (SEND=0 1 S “Window Close”) OK<LF>
R<AT+DIEVT=0100 @ 100 8 7 1 (D0=100 2 @ @) OK<LF>

[Set Example]
T>AT+DIEVT=100 4 3 1 (D0=100 2 Q)<LF>
R<AT+DIEVT=0100 @ 100 4 3 1 (D0=100 2 0)O0K<LF>

10.46 AT+BTEVT

Button linked event, 4 7l slot OtC} 7HY Tz M

SYU3Sk Button Off Lol S BH A 7ts

M|/ ML/ AT/ 22| (Set/Send/Get/Query) A| &

[Set/Send format]

AT+BTEVT=<DADDR> <SLOT> <BTN> <ACTIVATE> <(CMD)><CR/LF/CRLF>

SLOT 1~4, Slot index, AT command & A &g £ QU= Z7

I0 1: Buttonl, 2: Button2

ACTIVATE 0/1, Slot index Of] A &t=l AT command 2| A3 &
0: Disable, 1: Enable

CMD Button O] =4 & [ £3lHS AT command

[Set/Send Response]
AT+BTEVT=<DADDR> <RSSI> <BATT> <SLOT> <BTN> <ACTIVATE> <(CMD)>OK<LF>

[Get/Query format]
AT+BTEVT?[<DADDR> <SLOT>]<CR/LF/CRLF>
SLOT 1~4, Slot index

[Get/Query Response]
GET/QUERY HZO|A SLOT Option S AHZF5IH Slot index E 1 ~ 47X R & &
AT+BTEVT=<0ADDR> <RSSI> <BATT> <SLOT> <BTN> <ACTIVATE> <(CMD)> OK<LF>

[Get Example]
T>AT+BTEVT?100 1<LF>
R<AT+BTEVT=0100 © 100 1 1 1 (SEND=0 1 S “Buttonl Pressed”) OK<LF>

T>AT+BTEVT?100<LF>

R<AT+BTEVT=0100 0 100 1 1 1 (SEND=0 1 S “Buttonl Pressed”) OK<LF>
R<AT+BTEVT=0100 © 100 2 1 1 (D0=100 3 1 @) OK<LF>

R<AT+BTEVT=0100 @ 100 3 2 1 (SEND=0 1 S “Button2 Pressed”) OK<LF>
R<AT+BTEVT=0100 © 100 4 2 1 (D0=100 3 @ @) OK<LF>

e
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[Set Example]
T>AT+BTEVT=100 3 2 @ <LF> # De-activate Button2 event stored in slot3
R<AT+BTEVT=0100 0 100 3 2 0 () OK<LF>

10.47 AT+PTEVT

Periodic timer event, 8 7§ slot OfCt 7HE Timer & & MA
M/ /Q 7]/ 22| (Set/Send/Get/Query) A| &

[Set/Send format]

AT+PTEVT=<DADDR> <SLOT> <PERIOD> <OFFSET> <(CMD)><CR/LF/CRLF>

SLOT 1~8, Slot index, AT command & A && £ U= 27

PERIOD 0~2,073,600 [sec], Event period, ZX|C{ 24 &, 0 @l Slot & $3lG}A| A4S

OFFSET 0~2,073,600 [sec], Event =3l Offset, LHE RTC Qo =& 7|02 4H&
Event =M A|H &2 (RTC + OFFSET) % PERIOD & A 4At=ICH

CMD PERIOD OFC} £=gist AT command

[Set/Send Response]
AT+PTEVT=<DADDR> <RSSI> <BATT> OK<LF>

[Get/Query format]
AT+PTEVT?[<DADDR> <SLOT>]<CR/LF/CRLF>
SLOT 1~8, Slot index

[Get/Query Response]
GET/QUERY HZ 0| A Slot index Option & A ZF5}H Slot index & 1 ~ 877}A| B & &3
AT+PTEVT=<0ADDR> <RSSI> <BATT> <SLOT> <PERIOD> <(CMD)> OK<LF>

[Get Example]
T>AT+PTEVT?0 1<LF>
R<AT+PTEVT=0000 0 100 1 10 0 (ADC?100) OK<LF>

T>AT+PTEVT?2<LF>

R<AT+PTEVT=0000 © 100 1 10 @ (ADC?100) OK<LF>

R<AT+PTEVT=0000 © 100 2 30 2 (SEND=0100 2 BM 0104000A0001) OK<LF>
R<AT+PTEVT=0000 0 100 3 600 @ (DO=0 3 1) OK<LF>

R<AT+PTEVT=0000 @ 100 4 600 60 (DO=0 3 @) OK<LF>

R<AT+PTEVT=0000 @ 100 5 600 120 (D0=0 3 1) OK<LF>

R<AT+PTEVT=0000 0 100 6 600 180 (D0=0 3 @) OK<LF>

R<AT+PTEVT=0000 @ 100 7 @ () OK<LF>

R<AT+PTEVT=0000 @ 100 8 @ () OK<LF>

[Set Example]
T>AT+PTEVT=0 7 30 3 (SEND=100 1 S “READ MODBUS”)<LF>
R<AT+PTEVT=0000 @ 100 7 30 3 (SEND=100 1 S “READ MODBUS”) OK<LF>
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10.48 AT+STEVT

Sleep timer event, Normal/Deep sleep &2 A&
sleep O Al THO{LIA slot O] HZE BE HY 22 AldH) 2} 4 712] slot A&
AT/ /7] / 22| (Set/Send/Get/Query) A| &
[Set/Send format]
AT+STEVT=<DADDR> <SLOT> <(CMD)><CR/LF/CRLF>
SLOT 1~4, Slot index, AT command & A Z&& £ U= 27
CMD Sleep H|A ZTHO{LIA £=SH& AT command

[Set/Send Response]
AT+STEVT=<DADDR> <RSSI> <BATT> <SLOT> <(CMD)> OK<LF>

[Get/Query format]
AT+STEVT?[<DADDR> <SLOT>]<CR/LF/CRLF>
SLOT 1~4, Slot index

[Get/Query Response]
GET/QUERY HZ 0| A SLOT Option & AHZFS}IH Slot index & 1 ~ 47X R & &
AT+STEVT=<0ADDR> <RSSI> <BATT> <SLOT> <(CMD)> OK<LF>

[Get Example]
T>AT+STEVT?100 1<LF>
R<AT+STEVT=0100 @ 100 1 (ADC?100) OK<LF>

T>AT+STEVT?100<LF>

R<AT+STEVT=0100 @ 100 1 (ADC?100) OK<LF>

R<AT+STEVT=0100 @ 100 2 (D0=100 3 1) OK<LF>
R<AT+STEVT=0100 @ 100 3 (SEND=0 2 S “SLEEP WAKE”) OK<LF>
R<AT+STEVT=0100 @ 100 4 () OK<LF>

[Set Example]
T>AT+STEVT=100 4 (D0=100 3 0)<LF>
R<AT+STEVT=0100 @ 100 4 (D0=100 3 0)O0K<LF>

10.49 AT+NSEVT

Normal sleep wake up event, trigger I0 O AFEAt HEHZ X4
M|/ AR/ A 7| /22| (Set/Send/Get/Query) A| &

[Set/Send format]

AT+NSEVT=<DADDR> <SLOT> <I0> <ACTIVATE> <(CMD)><CR/LF/CRLF>

SLOT 1~4, Slot index, AT command & A&A& £ Y= 27t
I0 7/8/9/11/12, 7: GPI07, 8: GPIO8, 9: AUXs—11:Buttonl;, 12: Button2
ACTIVATE 0/1, Slot index Of] A &t=l AT command 2| A3 O &
@: Disable, 1: Enable
CMD Deep sleep A IO & £3HS AT command

e
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[Set/Send Response]
AT+NSEVT=<DADDR> <RSSI> <BATT> <SLOT> <I0> <ACTIVATE> <(CMD)>OK<LF>

[Get/Query format]
AT+NSEVT?[<DADDR> <SLOT>]<CR/LF/CRLF>
SLOT 1~4, Slot index

[Get/Query Response]
GET/QUERY HFO|A SLOT Option & *425tH Slot index & 1 ~ 472 Z&F =3
AT+NSEVT=<0ADDR> <RSSI> <BATT> <SLOT> <I0> <ACTIVATE> <(CMD)> OK<LF>

[Get Example]
T>AT+NSEVT?100 1<LF>
R<AT+NSEVT=0100 © 100 1 1 1 (SEND=0 1 S “Door Open”) OK<LF>

T>AT+NSEVT?100<LF>

R<AT+NSEVT=0100 @ 100 1 1 1 (SEND=0 1 S “Door Open”) OK<LF>
R<AT+NSEVT=0100 @ 100 2 1 1 (D0=100 1 @) OK<LF>
R<AT+NSEVT=0100 0 100 3 3 1 (SEND=@ 1 S “Door Close”) OK<LF>
R<AT+NSEVT=0100 0 100 4 3 1 (D0=100 1 1) OK<LF>

[Set Example]
T>AT+NSEVT=100 4 3 1 (D0=100 2 Q)<LF>
R<AT+NSEVT=0100 0 100 4 3 1 (D0=100 2 0)OK<LF>

10.50 AT+DSEVT

Deep sleep wake up event, trigger I0 O] AIE2Z HHZS XA
MI| /ML /A 7|/ 22| (Set/Send/Get/Query) Z| &

[Set/Send format]

AT+DSEVT=<DADDR> <SLOT> <I0> <ACTIVATE> <(CMD)><CR/LF/CRLF>

SLOT 1~4, Slot index, AT command & A &g £ Y= 27t

I0 1/3/11, 1: GPI0O1, 3: GPI03;—11:Buttonl

ACTIVATE 0/1, Slot index Of] A &&=l AT command 2| Al &
0: Disable, 1: ACTIVATE

CMD Deep sleep A ML & £3HS AT command

[Set/Send Response]
AT+DSEVT=<DADDR> <RSSI> <BATT> <SLOT> <I0> <ACTIVATE> <(CMD)>OK<LF>

[Get/Query format]
AT+DSEVT?[<DADDR> <SLOT>]<CR/LF/CRLF>
SLOT 1~4, Slot index

[Get/Query Response]

GET/QUERY HZ40||A] SLOT Option & MM2F5}H Slot index £ 1 ~ 47}A| BE &
AT+DSEVT=<0ADDR> <RSSI> <BATT> <SLOT> <I0> <ACTIVATE> <(CMD)> OK<LF>
|
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[Get Example]
T>AT+DSEVT?100 1<LF>
R<AT+DSEVT=0100 © 100 1 1 1 (SEND=0 1 S “Door Open”) OK<LF>

T>AT+DSEVT?100<LF>

R<AT+DSEVT=0100 0 100 1 1 1 (SEND=@ 1 S “Door Open”) OK<LF>
R<AT+DSEVT=0100 @ 100 2 1 1 (D0=100 1 @) OK<LF>
R<AT+DSEVT=0100 0 100 3 3 1 (SEND=@ 1 S “Door Close”) OK<LF>
R<AT+DSEVT=0100 @ 100 4 3 1 (D0=100 1 1) OK<LF>

[Set Example]
T>AT+DSEVT=100 4 3 1 (D0=100 2 @)<LF>
R<AT+DSEVT=0100 0 100 4 3 1 (D0=100 2 0)O0K<LF>

10.51 AT+DSWUP

Configure I0 to wake from deep sleep
Deep sleep € ME £ U= I0(GPIO1, GPIN3) A|A, Buttonl 2 & ME & U
Positive edge & Wake up 7|2 HA5IH Pad = AASC=E Pull-down O MZAEICt.
Negative edge & Wake up 7|52 HA5IH Pad = AAZSOZ Pull-up OS2 A AEICE.
M1/ /7| /22| (Set/Send/Get/Query) X &
[Set/Send format]
AT+DSWUP=<DADDR> <I01_CONF> <I03_CONF> <CR/LF/CRLF>
XXX_CONF Set each I0 to wake up from sleep or not
0: Disable wake up
1: Enable wake-up on positive edge, and set I0 Pad to pull-down
2: Enable wake-up on negative edge, and set I0 Pad to pull-up

ojo

[Set/Send Response]
AT+DSWUP=<DADDR> <RSSI> <BATT> <I01_CONF> <I03_CONF>OK<LF>

[Get/Query format]
AT+DSWUP?[<DADDR>]<CR/LF/CRLF>

[Get/Query Response]
AT+DSWUP=<0ADDR> <RSSI> <BATT> <I01_CONF> <IO03_CONF> OK<LF>

[Get Example]
T>AT+DSWUP?100<LF>
R<AT+DSWUP=0100 0 100 1 1 OK<LF>

[Set Example]
T>AT+DSWUP=100 1 O<LF> #0nly GPIO1 can wake up from deep sleep mode
R<AT+DSWUP=0100 @ 100 1 @ OK<LF>

e
©2022 ELIOT SYSTEM Inc. 88 ELIOT

SYSTEM



ELICIT-R1 User Guide V.1.00

10.52 AT +SLEEP

Sleep mode A3, AP = Sleep mode 2 2IQUSIA| A =Ct
Al /A4 2 (Execute/Send) A

[Execute/Send format]

AT+SLEEP=<DADDR> <PERIOD> <MODE> <AGAIN> <CR/LF/CRLF>

PERIOD 0 ~ 2,073,600 [sec], Time out of Sleep timer, Z|C{ 24 &
Set @ to disable the sleep timer

MODE Sleep mode 0/3/4
0: Disable
3: Normal sleep
4: Deep sleep

AGAIN Mot = CHA| 2=7|(Wake up and go back to sleep again)
0: Disable
1: Enable

[Execute Response]
9lS. Sleep T2 0| ABME|M, ZA| UART, I2C, RF Block O] Z2Z|=

[Send Response]
AT+SLEEP=<0ADDR> <RSSI> <BATT> OK<LF>

DADDR 2 22| SADDR
RSSI ML S M| 7| [dBm]
BATT Hi B 2] 8 ZF[%]

[Send Example]
AP(0000) 0| A| Node(0100)0f| Al HZHME: Normal sleep Off S0{7t11, 1 A|Zt OFCH THO{E S| CHA| AEEE A
T>AT+SLEEP=0100 3600 3 1<LF>

10.53 AT+PER

PER(Packet error rate) test &3l

Aol /M = (Execute/Send) A€

[Execute/Send format]

AT+PER=<DADDR> <TADDR> <NUM> <LENGTH> <INTERVAL> <CR/LF/CRLF>

DADDR Test & £3l&F device 2| SADDR, O| Device Ojj Al Test packet & & 4ISHCE.
TADDR PER 2 & A& ALH device Q] SADDR, O| Device 2 Test packet 8 XL
NUM 1~65535, Number of test trials, Test packet 2 &g 34

LENGTH 0~64, Data length of test packet

INTERVAL 1~1000ms, Test packet 2 &AME mf A|ZH 2+

[Execute Response]

Alg Sol= 2 o48S 02 HAAZ ¢

AT+PER.TX=<TADDR> <RSSI> <BATT> <COUNT> <TXCNT> <ACKCNT> <RMRSSI> OK/FAIL(ACK/TX)<LF>
TADDR Test packet & EH'Y¥ C|HO|A FA

PER A|& 9| AFCH C|HIO| A (PER test packet & £=AISt device)= #4235t Test packet & Ct21f Z0| &l
AT+PER.RX=<0ADDR> <RSSI> <BATT> <INDEX> <RXCNT> <TNUM> OK<LF>

|
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OADDR Test packet & £ 4I5t= ClHIO|A FA

Aol SEEH PR ZHE Chs HIAAZ ¥
AT+IND=<OADDR> <RSSI> <BATT> <EVENT:”PER”> <TADDR> <NUM> <TX> <RX> <AVRSSI> <AVRMRSSI> OK<LF>

[PER Example]

AP(0)0| M node(100)© = [|O|E{ Z 0| 32Byte @ PER test packet & 10ms ZtZHO =2 203 XL
T>AT+PER=0 100 20 32 10 <LF>

R<AT+PER.TX=0100 -95 100 1 1 1 -82 OK<LF>

R<AT+PER.TX=0100 0 100 2 2 1 NA FAIL(ACK)<LF> #ACK =41 25t
R<AT+PER.TX=0100 -96 100 3 3 2 -81 OK<LF>
R<AT+PER.TX=0100 0 100 4 3 2 NA FAIL(TX)XLF> #TX fail, RF busy

R<AT+PER.TX=0100 -90 100 5 4 3 -82 OK<LF>

R<AT+PER.TX=100 -94 100 20 18 16 -82 OK<LF> #2035 Z TX MZ 18 3|, ACK 24l 16 3
R<AT+IND=0000 @ 100 PER 0100 20 18 16 -94 -82 OK<LF>  #Z1}: AT -94dBm, AMCHE} £ AT -82dBm

AMCH C|H}O|A(0100)0|A| S E|= PER test packet =4l 2 HA|A]
R<AT+PER.RX=0000 -82 100 1 1 20 OK<LF>
R<AT+PER.RX=0000 -81 100 3 2 20 OK<LF>
R<AT+PER.RX=0000 -82 100 5 3 20 OK<LF>

R<AT+PER.RX=0000 -82 100 20 16 20 OK<LF> #Z 2070 = 1670 =4

10.54 AT+PER.TX
PER(Packet error rate) test & £3e Of Test packet & &St ZWE LH
Test Packet 412 2835t ACKE 45t L, Time out O] E 32 Y&

:

FM 20| 250 S45HA] =Y FX(CSMA/CA Amf)ofl= &

er2l (Indication) MA| ]|

[Indication format]

AT+PER.TX=<TADDR> <RSSI> <BATT> <COUNT> <TXCNT> <ACKCNT> <RMRSSI> OK/FAIL(ACK/TX)<LF>

TADDR PER S &Z& AL device 2| SADDR
RSSI Test packet Of] CHS 441Gt ACK @ RSSI
COUNT 1~65535, Count of test trials, Test packet & Z<£3St Counter
TXCNT Test packet £41 MZ count
ACKCNT 2 MSE Test packet 0ff CHSH =413k ACK count
RMRSSI AFCHHFO| £=AISH Test packet @ RSSI
[Example]

AP(0)0| A node(100)© 2 [G|O|E{ Z 0| 32Byte QI PER test packet & 10ms ZtZHO =2 203 ML
T>AT+PER=0 100 20 32 10 <LF>

R<AT+PER.TX=0100 -95 100 1 1 1 -82 OK<LF> #1HY SAM MHZ, 100 0] £=AISH RSSI = -82dBm
R<AT+PER.TX=0100 © 100 2 2 1 NA FAIL(ACK)<LF> #ACK =41 23, SM2 HEF,

R<AT+PER.TX=0100 -96 100 3 3 2 -81 OK<LF> #IHHY &SAM MHF, 100 0] £=AISH RSSI = -82dBm
R<AT+PER.TX=0100 0 100 4 3 2 NA FAIL(TX)XLF> #TX fail, RF busy

R<AT+PER.TX=0100 -90 100 5 4 3 -82 OK<LF>
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R<AT+PER.TX=100 -94 100 20 18 16 -82 OK<LF> #2035 Z TX MZ 18 3|, ACK 24l 16 3
R<AT+IND=0000 @ 100 PER 0100 20 18 16 -94 -82 OK<LF>  #Z1}: &AM -94dBm, AMCHE} £ AT -82dBm

10.55 AT+PER.RX

PER(Packet error rate) test & £=3l& [ Test packet & £=AISt device A $£4A ZiE A
Test Packet 2 #4A3MS M A&
MZ Test & £3l3I7] 40| 44 Counter & Z7|5}5}7] Qo BEtE A| AT+PERSTOP HZHE £33l 0F &t
2r2l (Indication) MA|ZA]
[Indication format]
AT+PER.RX=<0ADDR> <RSSI> <BATT> <COUNT> <RXCNT> <TNUM> OK<LF>

OADDR PER Test packet € £ 4I5St device 2| SADDR

RSSI £=ASH Test packet @ RSSI

COUNT 1~65535, Count of test trials, Test packet 2 Z<£3SH Counter

RXCNT Test packet £=4l count

TNUM PER Test 2| & & Sl
[Example]
PER test packet =4I &2l M|A|ZR|, test packet £4AISH device = AP(0000)
R<AT+PER.RX=0000 -82 100 1 1 20 OK<LF> #2070 = 1A & AMSE packet =41 ME5, 174 £=4
R<AT+PER.RX=0000 -81 100 3 2 20 OK<LF> #2071 = 3”HM & AMSE packet =41 MZ, 274 £Al
R<AT+PER.RX=0000 -82 100 5 3 20 OK<LF> #2079 = 5 ”HHM & AMSH packet =41 MZ, 374 £Al
R<AT+PER.RX=0000 -82 100 20 16 20 OK<LF> #2070 = 20 HH| &£ AMSE packet =41 M2, 16 7] =4
10.56 AT+PERSTOP
PER(Packet error rate) test =XA|
PER Test packet & £4l £33 Z0|H, 0|2 ZA|5l1, £A Z0|H £=Al Counter & =7|35} stCt.

MZE PERAIEE ZIG5I7] M0 Test packet% 2 AMSH= device = BFEA| O|E #=3l5|OF StC}.
AlGH /M EF(Execute/Send) A€
[Execute/Send format]
AT+PERSTOP=<DADDR> <CR/LF/CRLF>
DADDR Test & =XA|& device 2| SADDR

[Execute/Send Response]
AT+PERSTOP=<0ADDR> <RSSI> <BATT> OK<LF>

[Example]
T>AT+PERSTOP=0 <LF>
R>AT+PERSTOP=0 @ 100 OK<LF>

PER Test AFCHH} device &= =XA|(Counter Z7|3})
T>AT+PERSTOP=100 <LF>

R>AT+PERSTOP=0100 0 100 OK<LF>
|
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10.57 AT+SCAN

RF channel Of CH3H #=4IEto| RSSIE &4
AP o| RF CHE MA35t7| 2ol E&3HA| o
Aol /2= (Execute/Send) | &
[Execute/Send format]

AT+SCAN=<DADDR> <CH> <SCAN_T><CR/LF/CRLF>

DADDR 2SS 43S Device F4

CH 0~21, =& RF Channel number
0 A CHO| s =4, 40| 2&F 2t 20 gt 235 IND 2 SH
1~21 A EE CHY =4

SCAN_T 1~60[sec], Scan time, &Z A|Zt

[Execute/Send Response]
2t RF CHOfC} AuE SEsiCt.

—

AT+SCAN=<OADDR> <RSSI> <BATT> <CH> <MIN RSSI> <MAX RSSI> <AVG_RSSI> OK<LF>

DADDR Scan & £33t Device
RSSI 41415 M 7| [dBm]

BATT BB 2| 8 2 [%]

CH Scan St RF channel number
MIN_RSSI Minimum RSSI

MAX_RSSI Maximum RSSI

AVG_RSSI Average RSSI

A CHE Scanst @2, Ct2 IND HIA| A2 Maximum RSSI 7t 7t& 22 CH S Report SHLC}.
AT+IND=<0ADDR> <RSSI> <BATT> <EVENT:”SCAN”> <CH> <MAX_RSSI> <OK/FAIL><LF>

[Example]

T>AT+SCAN=0 @ 5<LF> #2E CHE CHY 5 XM Scan

R<AT+SCAN=0000 0 100 1 -109 -100 -108 OK<LF> #CH1: Min(-109dBm), Max(-100dBm), Avg(-108dBm)
R<AT+SCAN=0000 0 100 2 -110 -105 -105 OK<LF> #CH2: Min(-110dBm), Max(-1@05dBm), Avg(-105dBm)
R<AT+SCAN=0000 @ 100 3 -97 -95 -99 OK<LF> #CH3: Min( -97dBm), Max( -95dBm), Avg( -99dBm)

R<AT+SCAN=0000 0 100 21 -107 -102 -105 OK<KLF>  #CH21: Min(-107dBm), Max(-102dBm), Avg(-105dBm)
R<AT+IND=0000 0 100 SCAN 2 -105 OK<LF> #HA WY = H2S £, MAX RSSI 7f 73 ¥e

10.58 AT+ TIMEOUT
HESZ JoinO|LF Z7|3HE & W, H2 ALEA Y A|ZtS ¢E
22l (Indication) HA|A]|
[Indication format]
AT+TIMEOUT=<O0ADDR> <RSSI> <BATT> <TIMEOUT> OK<LF>
OADDR Timer 2tE5 =9l Device
TIMEOUT [sec], AHEA} EE & = Us 2 Al
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[Example]

HECE Z7|SE & mf, 27|53 ZE Y 0 I0/Event Z7|3IE Qs HE2E FE21 JUQOH
R<AT+TIMEOUT=0000 @ 100 5 OK<LF> #Timer A2, 52 Y&

R<AT+TIMEOUT=0000 © 100 4 OK<LF> #Timer 4 2 2

R<AT+TIMEOUT=0000 @ 100 3 OK<LF> #Timer 32 =

R<AT+TIMEOUT=0000 @ 100 2 OK<LF> #Timer 2 2 =

R<AT+TIMEOUT=0000 @ 100 1 OK<LF> #Timer 1 2 Y

R<AT+TIMEOUT=0000 @ 100 @ OK<LF> #Timer Ot2, HES HE

RCAT+IND=0000 @ 100 INIT 1 OK<LF> #%7|3F 22 (10/Event 27|3})

10.59 AT+REPORT

IND HIANRAE AAE22 AP 2 STt 7| 23
M1/ /7| /22| (Set/Send/Get/Query) X &
[Set/Send format]
AT+REPORT=<DADDR> <EN><CR/LF/CRLF>

EN 0/1, IND AR A& 7|

0 IND HAIZ] & 715 A
1 IND HAIZ] M& 7|5 &H35t

[Set/Send Response]
AT+REPORT=<DADDR> <RSSI> <BATT> <EN> OK<LF>

DADDR = A 2| SADDR

RSSI 2 AA S M 7|[dBm]

BATT b E{ 2] & & [%]

EN IND HIA|A] & B E
[Get/Query format]
AT+REPORT?[DADDR]<CR/LF/CRLF>
[Get/Query Response]
AT+REPORT=<0ADDR> <RSSI> <BATT> <EN> OK<LF>

OADDR SES HU ClHOjA R4

RSSI =AM S M 7|[dBm]

BATT HHE{2| & 2F[%]

EN IND HA|R| 4 RE
[Get Example]
T>AT+REPORT?0100<LF>
R<AT+REPORT=0100 @ 100 @ OK<LF> # IND A3 AL 7|5 =4
[Set Example]
T>AT+REPORT=0100 1<LF>
R<AT+REPORT=0100 @ 100 1 OK<CR> # IND Atz AL 7| &48

e
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10.60 AT+IND
Event M S &
el (Indication) A ¥
[Indication format]
AT+IND=<0ADDR> <RSSI> <BATT> <EVENT> [<PARAMS> .. ] <OK/FAIL><LF>
OADDR IND 2 MM 3t ClHIO|A F A
=

EVENT  IND & ZrdAlZ! Event, O[O 2} zt7| ChE Hp2tH|E{7t 49 |0 RACt.
DIEVT DI event 'rAY & PARAMS: <IO0> <DIN>
RESET  Reset 2 PARAMS: <REASON>

I2C I2C Read 2t& & PARAMS: <DATA> .. <DATA>
ADC ADC Read &t& & PARAMS: <ADC>

JOIN Join complete & PARAMS: Sl

EXIT network exit &£l PARAMS: 9

INIT HEOR Init &t 22! PARAMS: <LEVEL>

SCAN RF CH scan Z& 1} = PARAMS: <CH> <MAX_RSSI>

PER PER A &8 & PARAMS: <ADDR> <NUM> <TX> <RX> <AVRSSI> <AVRMRSSI>

E o g g

ol me Hu

[Indication Example]

R<AT+IND=0100 -85 100 DIEVT 3 1 OK<LF> #DIEVT &, GPIO3 2| DIN £}0|] 1 & Hgt
R<AT+IND=0100 -85 100 RESET 2 OK<LF> #RESET 2!, Reset pin 0] 2|3t Reset
R<AT+IND=0100 -85 100 I2C 30 45 OK<KLF> #I2C Read &&l, I2C A2 ZF 30, 45
R<AT+IND=0100 -85 100 ADC 2569 OK<LF> #ADC !, ADC Zf 2569mV

R<AT+IND=0300 -85 100 JOIN OK<LF> #JO0IN 2t= Y&, Al Node 0300 HESI 7t
R<AT+IND=0300 -85 100 EXIT OK<LF> #EXIT &3, Node 0300 Y E3I LtZ
R<AT+IND=0100 -85 100 INIT 1 OK<LF> #INIT &3, I0/Event 44 Z7|5t
R<AT+IND=0000 -85 100 SCAN 3 -105 OK<LF> #SCAN =, MAX RSSI 7| -105dBm Q@1 CH 3 & =&

R<AT+IND=0000 @ 100 PER 0100 20 18 16 -94 -82 OK<LF> #PER Al Z 1}, Node 100 1t PER Al

e
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