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1. REVISION HISTORY

REV. SIGNED DATE DESCRIPTION
2 JN Lee 10/2010 Document created

2.14 JSM, KYC 9/2011 Sleep current improved

2.4 JN Lee 102011 RS-485 Read-in / Read-out delay improved

AT commands parsing improved

2.5 IN Lee 12/2011 — —
Watchdog timer inserted (Rx LED blinking every 1sec.)

M 228 2%t RF Hardware Revised

- Manual Calibration of VCTCXO oscillator

3.0 IN Lee 07/2013 - Stabilizing and RF tolerances in both Tx & Rx

ot Ch E3t M20| Antenna O{A2 E2t0] EQ

Bug =8

0l Address ModeZt

3.1 IN Lee 072014 YedHez SHERX Qe Versiong ZHX|D AAH
=9 FA|7| HIELCH Firmware Upgrade SHA] CiA

Hif =2|@&L

*

fot
>
ie)
=
=2
-
=2
Ot
>
Ar
mn
oy rir

Sleep current 7 —430uA
(VC)TCXO freq. changed

3.2 IN Lee 01/2016

2. PRODUCT OVERVIEW

800M O| 4, 100% S418E @ 14bytes, 1000 H, 2,400bps) DMs 2|1 HYHS 2F
HY8 A" Xt MEOICE ETH lpex HYUHE FHESL ANM  RadiosystekOl|
THOHSt= RF cableE AMESHY AH|LIE A AZSIH AL8E == UCH CHRH, ALEStOX; &
e Jn|

— =
— =
FOb==0f et QHE|LE OfE ab-g2 E4=0|Ct.

#a

LW-5424 Rev.3_2 £ 12.5 kHz M'27Z+Z{10t -118 dBm (BER: 10-3 @ 2,400 bps) 2| +AZUEE ZtE EOY
O CHid &4 rRr 2E0|0, X9 WE Protocol0] SO{UO| Rs-485, Rs-232¢ &2 M
QIE{|O|AE ZH= DTE (Data Terminal Equipment) Off 21 A5 FEMOZ [HO|HE s34 £
AL 2 MAE RF ZEO|CL LW-S424 Rev.3 2 = AZ=ZHOoZ HLF MM Ys EA HZ|Q (¥
St AMYE

M

=

LW-5424 Rev.3 22 =Li MO {FH-O| [E HO|HT™EE, 424 MHz, 20 M 22 K| &BHCE
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Yt nE

TLED: HA Al HighOlA RE 41 A0 Low-High b=l

Rx_LED : Watchdog It H|=SIA 1 =0f SHHM ow2E O & (Ha HEfLS ol = UF),
7|2 HighOlAl RF =41 AlO] Low-HighE HHE2.

Configuration Mode ZIQ! A]
Tx_LED : HighOl| Al Low MEiE HHZ
RX_LED : HighOllA| Low &EHE BH

Sleep Mode T A
Tx LED : High &E{2 #HZF
Rx_LED : High &EfE HZ
Sleep Enable Pin : Bt 2= Al 24 HighO|H (Sleep 7|52 HHEAl &

s= ort ‘d2}510{0F BICH LowE
Active & 3X| AlZ|H Sleep ModeZ I, O| [ “SLEEP ENTRY\r'2 H2{Z=Ct == Rx_LED pinQ|

A Highs SX2 ZB2+= 0]0] Sleep ModeO| TRAE|0 U= ALY, Sleep ModeO|A] A LI 7|

I8 M Sleep Enable PinS HighZ Active & S X|SIH ZICt O| I “SLEEp EXIT\r'S i =LCt.
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w

ORX
Lot
R
Ofm
H
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GFSK, MSK,
PSK
Modulator

25MIPS Microcontroller
Core

Communicati
on
Protocols

Flash ROM

(64KByte) GFSK, MSK,

PSK
Demodulator

Digital Baseband

LinkWiser-S or HP Series Module Block Diagram

4. 7|s

v Z™E3 Networking 7|5 HIE

Preamble + Header + Payload (256 Bytes) + CRCE O|&3}0| Ef|Al H|E0| CHSI0| HoHdS
71X, 4= 242 JtsdS HiH &

2 mm pitch header 24 pin interface

2 7tX| 2E (Transparent, Address) & 7|&

47| 2E X|¥

Ctet AT Command X3 2 |2 HH
RFO| X 2tet Data Format2 2 AtE
12.5KHz2| YOS X[

Hojt =MZE (-118 dBm @ 2.4 kbps of air rate)

CtESE Protocol X 7|7] S8t (Melsec PLC, AB PLC, Glofa, Modbus, Pelco-D/P, etc.)
M| Q= EM HE| (2 800m, 100% S 41,2400 bps, 10 dBm, HEX|)

AN N N N N Y N N N
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v b0 W& +3~5vpc T 32 X[

v H2 Heel SF 2% XY (-30~80°C)

v OISt Al2[Y QI O|A £&= X[ (1.2 kbps ~ 115.2 kbps)
v 424 MHz 20ch X|€¥l (424.7000MHz HIOIXi'E H|2l)
5. AHR A

v MEE 717 W machine ¥4 X

v ZEA FYHl 2 HRAE AH &

v M HolH EA

v o AgE 24 Ao

v BN s AA

v Ids 2ot 9 ¥ 77| S

v BN MM HEYZ

v MUgE M 2R &R

v AMR

Radiosystek | radiosystek@radiosystek.com | Voice: 070-4633-0096 | Fax: 02-6455-4838



Technical Data Sheet & User’s Guide | LW-S424 Rev.3_2

6. QIEIO|A
- u)
.NJ
= S
~J
3 3
3
g r S
t [ 01.NC E [V -
Zli 02_C2 anc @
N @ o3 vcfp s qac
&~ O 04_C2 d NC
g §' :05 GiNp Anc .B
06_GNg - 2% GND @
3 3 ~ [a)
3 07_POMER d 485Cs . 3
08_POIMER 1q rxD 5’ 3
® o9_an lTXD 3
® 10_6N SLEEP
!|! 11_Rx 4 un
t 012 Tx A © -
——
¢ N |
>
© =] o =
o 3 N
3 3 o
3 3
3
B =2
ltemno |PIN Description (DCE) DTE (User terminal) Remarks
1 NC - NO CONNECTION
2 C2CK INPUT OUTPUT HW rest
3 VCC_2.8 |OUTPUT NO CONNECTION Monitoring
4 C2D - NO CONNECTION Reserve to test
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5 GND Ground DGND/AGND

6 GND Ground DGND/AGND

7 VCC_3.6 |POWERINPUT 3.6VDC +/- 10% |-

8 VCC_3.6 |POWER INPUT 3.6VDC +/- 10% |-

9 GND Ground DGND/AGND

10 GND Ground DGND/AGND

11 RX_LED | External RX_LED OUTPUT INPUT Blinking every 1s

12 TX_LED | External TX_LED OUTPUT INPUT

13 NC NO CONNECTION Reserve to test

14 NC NO CONNECTION Reserve to test

15 NC NO CONNECTION Reserve to test

16 NC NO CONNECTION Reserve to test

17 NC NO CONNECTION Reserve to test

18 GND Ground DGND/AGND

19 485_CS | 485 enable - RS-485 IC DE/RE

20 RXD Serial receiving INPUT TXD OUTPUT CMOS: 2.8V

21 TXD Serial transmitting OUTPUT RXD INPUT CMOS: 2.8V

22 SLEEP_EN | Sleep control INPUT Sleep control OUTPUT Active LOW (Sleep)
Active HIGH (Awake)

23 U/l NO CONNECTION Reserved

24 GND Ground DGND/AGND

7. 94k

TO BE UPDATED

8. MAXIMUM RATINGS

Operating temperature -30°C to +80°C

Storage temperature -40°C to +85°C

VCC (pin 1, 2)

3.6VDC +/- 10%
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Parameter Rating Conditions

General characteristics

Communication method Half-duplex

Oscillation type PLL Controlled VCO

Operating frequency range 400~470MHz *see frequency table at 12-4-1
Channel step 12.5KHz

OBW (Occupied Band Width) <8.5KHz @ 12.5KHz w 2.4kbps
Frequency stability +/- 2.0 ppm -30to +80 °C

Air data rate 1.2/24/48/9.6/19.2/ @ GFSK

38.4kbps programmable*

PLL LOCK TIME (free to RX)

<50us

(RX to TX)

<80us

Operating voltage range

3.6V +/- 10%

Dimensions

See the below dimension

Transmitter part

RF output power (E.R.P)

+10dBm +/- 1 dBm

Max. 13dBm available on request

Spurious emission -40 dBc <1GHz

-55 dBc >1 GHz
Adjacent channel leakage power | -40 dBc
Consumption current 45 mA @ +10dBm of Tx output power
Receiver part

2.4kbps, NRZI HDLC w 12.5Khz ch I

Input sensitivity at Bit error rate |-118 dBm g)ep PS, w z channe
Spurious emission -40 dBc
Consumption current 30mA

Less than 420uA / 980UA Deep sleep mode

(standalone / TXD, RXD, TX_LED, RX_LED)

- AUs WIY 7Y

10. AIO|=

44 (H) x 27 (W) x 3.5 (D) mm
*6 QIEIO|A &

2 2.4kbps O|SITH At 7ts
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ot

11. HeH710|=

RF 2= WO o7t LHEEO AoAM 22 THO| 2.8vDCE

= =
(LW-HP400 2| &2 RF Power Amp £22 272 MEHZ XY #3). Ol RFL2
|

Yste 72 SIS @] AshME CHZT 22 NS Btojof Lt
v AI8E etE|Lte| EfYIT 2IX]

v HEIZ FojBo| YEL} EfY

v HN7I0| B OjXE ZHIY /R

v HEY SOl BA SO gt HEE

11-2. CHE|Lt Mt

l-pex HHEE ZHASID QUO{A Radiosystek®| CECON2 EE+= CECON4 (I-pex to SMA RF cable)
H&SED Radiosystek2| AEHEE EFR! OHH|LEE (RST435.5V-2 — 2 dBi antenna) A{EHSHA| Z|H
(=1

QHEIL} MetubEo| 2 gloLt, EfALS| CHH|ILILE 11MS52| High Gain AntennaS AHE

’

=]
=

rr ret mjo

E
=
K=
= o

of

Network Analyzer@} Spectrum AnalyzerS Sl Matching O FE 0I5t ALESHE HETICH

— —

OO0 2735t1 CECON2 (I-pex to SMA male RF #|0|&) S CECON5 £ (PCB mounting type I-pex to
SMA male RF #|0]|2) Impedance?} EEE|X| Y2 DHE|0{0f 3t ZFX Fo£=0 OjE =l Fr4 PCB
£ ME3 EE 2[0] MESt GND plaing =HES{OFTH $HC}

11-3. 7=

O[3t HIAlOBEE MES 22|MoE JRL M OF ElC}

- =
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11-4. Mg 215 At
LW-S424 Rev.3 2 + =Lf MOP &S TR HIZ2 MOH 80 ME2H Mg 2159
JlEe AMES 7IECE 7| R0 2 rRF EES HATH 22 AXME 7IECZE M 0TS

HFOLOF BHL},
12. AtE28HH

LW-S424 Rev.3 2 = 7|2HCE {FM A2Y S42 FHMOE HHFO F& rRF Z&0|CH O2[2
Half-duplexE X|®St= X% OO[Ef rRF E&O|CH 2[1, Lw-s424 Rev.3_2 2| 7|2H 0l 5%}
concepte AFO| HO|E{E HAISI0 Rs-232¢ 2|1 Rs-485 & AM23t= ZE DTE (Host)2f
DoE| =g HAEO UCh M2tM DpTE 841 A0 Full-duplexO]l 1< - CtH2FO| G|O|HE
X

o
1&ots B8R0 = MES M8diM= ¢ =Lt

—

0
4o

e

LW-S424 Rev.3 2 &= XtA| 256 bytes®| Data FIFOE Sl Half-duplex?| S HAloZ2 & £+MO| XI5
HMetsiA S4lot=E A T 0 QUCH

J2|1, LW-5424 Rev.3_2 2 Serial EngineO| LHZHEl Transparent modemO|7| [-Z0f DTEO|A EU=
HO|HE ¥Eol £=7O|Lt = 80| HEE MEES S A= THSI=F &[0 ULCLH F, Ol
ol 7He| Lw-s424 Rev.32 22 FHE FM HEHZOM H™EE x{'23}, Network 1D 12|11
Group ID7} SYUSICIH SILIC| nodeO|M L2+ OIO|E|= broadcasting WEHZ HEECI= WS

o|ofgtCt. m2kN, RSt= HE Q| FM networkingg 78T Al H 7tX| FLlslor & ®=0| UL
12-1 Configuration Mode &7
12-1-1 B3O 14

LW-S424 Rev.3 2 HHO fA2 7|28 Z Hayes AT command set 42 2, Extended AT
command set2 Radiosystek 20 2L},

AT S[Register No] = (Write @&0]) Values <CR>*
AT S[Register No] ? (Read HEHO]) - <CR>

* <CR>2 “Carriage Return”= 2|0|SHH, Asc&e| 7HEIHEZE= “\vS 2|0|BHCY
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write E0{2| AtE
User ATS102=1<CR> // Serial Link Time Out2 1ms® A%
Answer OK<CR>

Read HEHO| AtE

User  ATS102?<CR> // Serial Link Time out2| ®1X| A =2 2°

Answer 3<CR>

12-1-2 7|2HEY

712 FYols REQo| ZIYL 22 }A7 HE & £+ gl YOOI

4t AxMozg «wg UM MY ez T, SES “CONFIGURATION
MODE”EA|7} EICk EESH Tx LED 2 Rx_LEDZF HighZ7t E=ICH E{O|EE0
“CONFIGURATION MODE”7} HA|E|X| LC2tT Tx LED % Rx_LEDZ} LowZ}
Z|ACHH 0]O| configuration ModeOff TIRJE|0] U= ZAO|CE “+70= <CR>O|
=X| BOtoF L}
Z2 32014 ALXHoz HE|OOF oL}

ATO<CR> “AT0” YO = 4dF EEOoAMTE SESHH, HdEZEoAM et ZRE=
LS Of AFEICH SE2 “GOooDBYE” 7t HA|EICH

AT/V<CR> ATV HE HEA] HEOf
AT/V<CR>
‘SA24V1.0’ // LW-S, 424MHz, V1.0

AT/L<CR> e | dd 2850 UAes HEfE SHotot

AT/H<CR>

AT/I<CR> MeE7 ICE
HEE BE HHE IF = EE2 FSHAIZICE HO'E2 FHO| “ReseT”O|
ZHE|H RF ZE2 SWRESETRH & $AILHY| HEjZ RIQUSHCH

St= HFOZ “Configuration Mode” T Al AFRO| 7ts3t
b AT/I<CR>"BEOIE M lstn H-4U4Z2 HHEE ZR0| “ATo<CR>"E S

[s}
WAL} otopRt d¥gr HE LEO0| &L
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Access Registers Name Description
R/W 5102 Serial Link | seria link time OUT A7,
Time Out "
M. 39| Zf2 3msE 2|0|SH, DTERFS| UART
IN/OUTO| ULO{AIC| Time Delayl| &7 ZtO|LC}.
1~9 O| 742 X|@THCt. ofl “12-5”7 M| E 11517
HF2tCt.
ol #elE 1~9 7X| O|CH
Default 2f2 “3”0|Ct
R/W $103 Sleep Mode L8 oCc MY .
*
Control ‘0’: Disable (Default)
‘1’: Enable
‘2": Periodic Sleep
‘3’: Periodic Sleep
If $103=1 or 2 or 3, the =& will be controlled by /01
1/01 (Low) Sleep Mode(power down mode)
1/01 (High) Exit Sleep Mode
ol #elE 0~3 7HX| O|Ch,
Default &t “0”O|Ct
R/W S104 Serial Baud AR &2 AX
Rate '0': 1200 bps
'1': 2400 bps
'2': 4800 bps
'3': 9600 bps (default)
'4': 19200 bps
'5': 38400 bps
‘6’: 115200 bps
kol #Ql& o6 MHX| O|Ct,
Default &f2 “3”0|Ct
R/W S120 Network ID Network ID in 2 Bytes
Ex).: “ATS120=192.168<CR>" 2UZH 2 RF 2=2| Network
IDE 192.168 2 HZATICH
wel "= o0~254 7tX| O|C},
Default 2{2 “192.168”0|Ct
R/W 5121 Group ID Group ID
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Network ID2t EHH AHEEICE,
7ol #e|= o~254 7HX| O|Ct.

Default 42 “1”70|LCt

R/W S122 Device ID Device ID
2| Hel= 1~254 MHX| O|Ct.
Default 2t “170|C}
Fol:«0r2 2 HEY FS “Extended AT command” 2!
“AT+ADDR=0"0]| SHSE|E 2 “0"22 AHs{A = ¢t
sic,
R/W S130 Node Type Node Type
ol #el= o1 7HX| O|Ch
Default %22 “0”O|Ct
‘0’: Normal node (DTE SE= Hostt H&EE|0] ALEE
39
1 ZAZ| (HEIS] BIHE S BA7IZ ALY
4%, *F9:s130='1'2 ML AS EL, 0
FH7IE MEY LE9| Device IDE Transparent
ModeO|H2tE AME Ct2A| “s122=n” (1~254)0] 2
&[ojof stLCt)
R/W S131 Via Repeater | Via Repeater Link Control
Link
‘0’ : Disabled
‘1’: Enabled
B): BH718 A8% =ES2 g 121 Ny
SMY =EEL 02 MHYEO{0F BiCt,
el #ele o~1 7HX| O|C,
Default 2t= “0”O|C}
R/W S$132 Repeater Repeater Address
Address

SHZIE MEY LES2 T s130=‘0’ 0|11 s131=
rv2 PdH™EE FA20= 1327 A2 AlEstnxt o=
SH 719 “Device ID”2 28| OF L},

o] ¥el= o0~254 77HX| O|C},
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Default %2f= “0”O|C}

* Sleep Mode Control 7| &0 “Periodic Sleep”2 LHE RC Oscillator?| ds &9 ZXZ Qldl
AF2S HDBIK| USLICE HW VariationCZ HE O O|MO| sleep 7|52 3| Ars{0L

SheXl2 DR|S) FAI7| BRELICH

12-2 Transparent Mode

The transparent modet “Null-modem Cable”d} Z2 7{Eo| 4l ZEO|Ct [M2tA “Transparent
Mode” Ol {2 RF 2E2 Ht O|FEIAS (Half-duplex) AF23SH= UART, USART Serial (RS-232C, RS-485)
sA HAS XSt D S FME NSt O{E2[AH0|M0 AFEE £+ UL

=

i)
oM

AN AZTE “AT Command Set” E™HEZ SS9l “Point-to-Point”, “1:N”, “N:N’1} 22 ZM HE
AL
T

Tog ULt CF2E “Transparent Mode” 0| A= X{'E 1l Network ID 2|1 Group ID7f &Y
A

Of
n
Mo rr r2 mo

O O80 &% 2= Nodes0| HIOHE 4 &= JSEZ Ppayloadd| IDE Parsingd = U
sw HIAYO| ERdic YEMe=z o0 I JUes UEES |4 Z2EF0| o &
7150|] EXEO Aoz 0| ALK& “Transparent Mode”E AIETUCEM SMZ REMoO=Z

2oz N 5 AL

12-2-1 Operation

“Transparent Mode”O|A2] & RF E=2 {4 Al2|Y ALt SYSICL MEtM, RF ZEEMN

SESH7| M0 A2l =40 02 HOoHE HEstn FMez= 4E HOHE 42

WWEL= d20 SE5t=E HA X0 ATt

ok, A8 Ee 4YU82= AL Us CHASt Z=EZQ! ProfiBus, ModBus, 12|11 PTZ
S

=
Z2EZ0 =2E=F 2450 UCt

F

b e

Ctet, & 7HeoM dFe ANME XML F4 rr Z50[7| U420 HO[Eo| 20| BALL n&g
f3t= OE2A0|F0= FHYSICE o] FZ20| gt XMt EF2 “Timing Chart”E H15}7|

HEEF LT}
12-2-2 Examples of configuration with AT commands for transparent mode

User +++ // Switch to Configuration mode

T = CONFIGURATION MDOE<CR>

User ATS120=192.168<CR> // Set network ID to 192.168
2= OK<CR>

User ATS121=120<CR> // set group id to 120
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2= OK<CR>

User ATS122=10<CR> // set device id to 10

2= OK<CR>

User ATO<CR> // exit from the configuration mode
B E GOOD BYE! <CR>

User AT+ADDR=0 // set the operation mode to transparent mode
User OK<CR>

12-2-3 Examples of configuration with AT commands via repeater in the Transparent Mode

Node A (via Repeater)
User +++ // Switch to Configuration mode

= CONFIGURATION MDOE<CR>

User ATS120?<CR> // Query the Network ID

2 & NETWORK ID: 192.168<CR>

User  ATS121?<CR> // Query the Group ID

2 & GROUP ID: 1<CR>

User ATS122=10<CR> // Set each Device ID differently from 1 to 254
2= OK<CR>

User ATS131=1<CR> // Set this node will use via repeater

2 & OK<CR>

User ATS132=5<CR> // Set this node will link to the other via this repeater address
2 & OK<CR>

User ATO<CR> // exit from the configuration mode

&= GOOD BYE!<CR>

User AT+ADDR=0 // set the operation mode to transparent mode
User OK<CR>

Node B (via Repeater)
User +++ // Switch to Configuration mode

3= CONFIGURATION MDOE<CR>

User  ATS120?<CR> // Query the Network ID
D= NETWORK ID: 192.168<CR>

User ATS121?<CR> // Query the Group ID
T = GROUP ID: 1<CR>

User ATS122=3<CR> // Set each Device ID differently from 1 to 254, it should be different from the above
Node A (via Repeater)

HE OK<CR>
User ATS131=1<CR> // Set this node will use via repeater
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2= OK<CR>

User ATS132=5<CR> // Set this node will link to the other via this repeater address
2= OK<CR>

User ATO<CR> // exit from the configuration mode

&= GOOD BYE!<CR>

User AT+ADDR=0 // set the operation mode to transparent mode
User OK<CR>

Node C (Repeater)
User +++ // Switch to Configuration mode

2 & CONFIGURATION MDOE<CR>

User  ATS120?<CR> // Query the Network ID
0= NETWORK ID: 192.168<CR>

User ATS121?<CR> // Query the Group ID
T = GROUP ID: 1<CR>

User ATS122=5<CR> // it should be ‘5’ as it is a repeater, it will route any data from the Node A or Node B
to others in same network & group

2= OK<CR>

User ATS130=1<CR> // Set this node is a repeater
2= OK<CR>

User ATO<CR> // exit from the configuration mode
&= GOOD BYE!<CR>

12-3 Address Mode

7|28 O 2= Transparent Mode2t &StLE, 2[0|AM AZTH “AT Command Set” BEZ2 Sl |5t
SZTHE NodeO| AT CIO|HE T™&Y #= RUChs A0 CECL} [M2tA, “Transparent Mode” Ol A=
K20t Network ID 2|1 Group ID7t SYSICHH 1O OF0 £% 2= NodesO| HO|HE Al
T URSLE, “Address Mode” HA= “12-4 2| Extended AT Command set®] SfLI2! AT+ADDR=N<CR>0j|
osf FAMStNXL SH= NodeOHT HEE = U= 7Is2 HITHCL £ #AE HOHE
“N(Device ID)=Payload”2} Z=2 Formatl2 HNHEI|EZ O|E parsing2 = U= sw HIAHO|
Dot dEtM oz 0|0 2RI JUes M ZZEZ0| Networking 7|80 82 420

“Address Mode”E AFEZH22M RS Rz 2oz MY + ULk

rir

12-3-1 Operation
Addressed Model| SH 2 MEHM Ol Networking?| T7d0| UL EZ, Transparent Mode Y I HLC} 2f
2 bytes Gl B2 Overhead PacketO| RFE MEHEIEE HAAH E|0f QUCE O] 20| CHot XtAet EH2

“Timing Chart”S &t115}7| HFEtCE
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12-3-2 Examples of configuration with AT commands for the address mode

User +4++ // Switch to Configuration mode

H = CONFIGURATION MDOE<CR>

User ATS120=192.168<CR> // Set network ID to 192.168
B=  OK<CR>

User ATS121=10<CR>// set group id to 10
2= OK<CR>
User ATS122=10<CR>// set device id to 10
2= OK<CR>

User ATO<CR> // exit from the configuration mode
2= GOOD BYE!<CR>

***To send data to specific I.D of same group, same network & same frequency, you have to set AT+ADDR
command before sending user data.

User AT+ADDR=16<CR> // set the operation mode to address mode & the destination ID is 16.
User OK<CR>

The Node 16 transfers data “n(transmitter ID, 1~254)=Payload(Max. 256 bytes)” to the host (DTE). Thus host
side (DTE) should fulfill a parsing function in SW side to recognize where the data comes from.

12-3-3 Examples of configuration with AT commands for via repeater operation in the address mode

Node A (via Repeater)
User +++ // Switch to Configuration mode

= CONFIGURATION MDOE<CR>

User ATS120?<CR> // Query the Network ID

2 & NETWORK ID: 192.168<CR>

User  ATS121?<CR> // Query the Group ID

2 & GROUP ID: 1<CR>

User ATS122=10<CR> // Set each Device ID differently from 1 to 254
2 & OK<CR>

User ATS131=1<CR> // Set this node will use via repeater

2= OK<CR>

User ATS132=5<CR> // Set this node will link to the other via this repeater address
2 & OK<CR>

User ATO<CR> // exit from the configuration mode

2 & GOOD BYE!<CR>
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User AT+ADDR=3<CR> // set the operation mode to the address mode
User OK<CR>

Node B (via Repeater)
User +++ // Switch to Configuration mode

3= CONFIGURATION MDOE<CR>

User ATS120?<CR> // Query the Network ID
T2 = NETWORK ID: 192.168<CR>

User  ATS121?<CR>// Query the Group ID
T = GROUP ID: 1<CR>

User ATS122=3<CR> // Set each Device ID differently from 1 to 254, it should be different from the above
Node A (via Repeater)

2= OK<CR>

User ATS131=1<CR> // Set this node will use via repeater

B2E OK<CR>

User ATS132=5<CR> // Set this node will link to the other via this repeater address
2= OK<CR>

User ATO<CR> // exit from the configuration mode

&= GOOD BYE!<CR>

User AT+ADDR=10 // set the operation mode to the address mode
User OK<CR>

Node C (Repeater)
User +++ // Switch to Configuration mode

D= CONFIGURATION MDOE<CR>

User  ATS120?<CR>// Query the Network ID
B = NETWORK ID: 192.168

User  ATS121?<CR> // Query the Group ID
H = GROUP ID: 1<CR>

User ATS122=5<CR> // it should be ‘5’ as it is a repeater, it will route any data between the Node A and B
only

2 & OK<CR>

User ATS130=1<CR> // Set this node is a repeater
2 & OK<CR>

User ATO<CR> // exit from the configuration mode
B & GOOD BYE! <CR>

12-4 Extended AT Command Set
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e YYols dYEL o 2E REOM AREO| Ztsth FHO 0|22 Ao F2| Y
HFEFCE

*Known issue: Extended AT Command Set A0 &= FMo=E HMEE|AH HAEL O A0A EHEO
ParsingS TROIH LA nodel| MEf U XM2|E AXE = QULCL
12-4-1 CH R/W
Reading: AT+FREQ?<CR>
Answer: CHANNEL: 1<CR>
FREQ: 424.7000MHz<CR>

Writing: AT+FREQ=5<CR>
Answer: OK<CR>

ZI}4 Table (LW-5424 Rev.3_2)

Frequency channel table in 424MHz band

Frequency (MHz) Value
424.7125 1
424.7250 2
424.7375 3
424.7500 4
424.7625 5
424.7750 6
424.7875 7
424.8000 8
424.8125 9
424.8250 10
424.8375 11
424.8500 12
424.8625 13
424.8750 14
424.8875 15
424.9000 16
424.9125 17
424.9250 18
424.9375 19
424.9500 20

—_

Note: ot=9| ™It & A Listen-Before-Talk (LBT) 7| 50| =¥ E|O{OF $tC}t. =, XHAO| ARSI
Ue FOt(A )0 M -90dBm O|A2| RsSI levelO] ZX| EAS AR0= SAE SiMe o=

80| UACE ot AL SLE 40 = OS2 KIS0 AT
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12-4-2 SA=E A

Reading: AT+P?<CR>

Answer: TX POWER: 8
10dBm<CR>

Writing: AT+P=8<CR> // Set the Tx power at 8th level
Answer: OK<CR>

Description: Power of the Radio

Value Tx power (dBm)
8 < 10dBm

7 <9dBm

6 <7.9dBm

5 < 6.3dBm

4 <4.4dBm

3 < 2dBm

2 |<-1.3dBm

1 <-7.0dBm

0 <-40dBm

12-4-3 RSS! level 20l
Reading: AT+CSQ?<CR>
Answer: ‘n’<CR>

EHEE w2 RSIZEH 22 dBm THRO|CE

mo
ro
ot
=2

F9|: Th SHHO| RssI level 2012 HESIX| b2 4 2Ch mf2tM FI|1Ho= off H
a

thote 242 #siCt

okl
ET
)
[o]
Hu
rel

n

12-4-4 Destination ID &

2 9H=EOE “Transparent Mode”0| M= “AT+ADDR=0"0|0{OF dS}l11 “Address Mode”HIAlE
“AT+ADDR=1~254"2 M7 £|0{OF BiC},

Reading: AT+ADDR?<CR>
Answer: ‘n’ // n ranges 0~255

Radiosystek | radiosystek@radiosystek.com | Voice: 070-4633-0096 | Fax: 02-6455-4838




Technical Data Sheet & User’s Guide | LW-S424 Rev.3_2

Writing: AT+ADDR="n’<CR>
Answer: OK<CR>

ADDRS| “n”2 L7t HL{AX} St= F2(ADDR)OIH, JCHH FoE Mo ECh
12-5 Timing Chart

12-5-1 Maximum Packet Size

LW= Maximum 256Byte2| packet sizeE X|ASF2Z (First-In-First-Out) 0]l 2|5I0] H|O|E S4I0|
O|F0] X|EZ 256Bytes O|LH2| payload (User|O|E)E Otz 730 S0 HES| A0}
MR SiE g = ULk mMEkM, 256Byte 0|2l OlO|H= FAHS| 22 &0 HEE0{0f

O
St RFAZEC] HEEZ= U TOHMCZE XNZCRD ISR 0| #Hotst XA
Timing2 £ RF Z=0| M&SEZ|0{0F L},

12-5-2 Timing Chart Overview

. o = o = o =
Figurel = RF E&2 0|8%t S4HAIZ EojF1 ot
-
>
Transmit Data QTXQl RE Link Receive Data Output>
Host LinkWiser Host

(A) LinkWiser (B)

Figurel Typical System Block Diagram

Otof Rs232 O WASE CGlO|E{E EUWCHs JbYS WUCHR Cf2d 22 TX2 SH0| 0[F0f
7

XA EICh O|f Serial Link Time Out O|2H= €22 Serial Baud RateOf [}2} XA Zto2 M)
FOo{ort 2 EXQ MEE & = UCL

=
3 o2 3% Figure2  E™ HO|E{ 7} 256ByteO|StY A2 Packetdt PacketAO|2| TimingO| Serial
Link Time OutOfl &&= A|ZFECH BfOF ZICHH Of2ff(Figure3) 22 VMO ZE Q] HEE2XHQ ME
= ME0| E|X| ¢S 7ts-d0| ULt

s = o o
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2t A, serial Link Time Out2| {2 Serial Baud RateOl CCt2f OF2§ 12-5-3 UART Timing in Tx 2t Z 0]

2800 AF83H7|E

Hgetet.

A: TX UART Timing | B: AIR RATE Timing | C: RX UART Timing

A [0

-

Bi

<— Time Interval wich is Serial Link

C

L

Figure2: Serial Link Time Out is more than 1byte time Interval

A [0

B |

C

Ll

Figure3: Serial Link Time Out is less than 1byte time Interval

12-5-3 UART Timing in Tx

X [1 byte transmitting latency (ms)] = 1,000 / [Serial Baud Rate (bps) / 10]
A [UART timing in Tx (ms)] = (USER DATA) * X [1 byte transmitting latency (ms)]

Ex) If UART baud rate is 9600bps & USER DATA is 10 bytes, A (UART timing in Tx) is;
X =1,000/ (9,600/10) = 1.042...thus, A (UART timing in Tx) equals 10.42 ms

If we apply the above calculation to various UART baud rates, you could find out the followings as well;
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Over 9ms of the Serial Link Time Out value is recommended in 1200bps
Over 4ms of the Serial Link Time Out value is recommended in 2400bps
Over 3ms of the Serial Link Time Out value is recommended in 4800bps
Over 2ms of the Serial Link Time Out value is recommended in 9600bps
Over 1ms of the Serial Link Time Out value is recommended in 19200bps

12-5-4 Air Timing

AZHoR ots CIOJEE MUH re BEZ ME Al Zalk AlZ 3 e 2ES KX
THORM 3 FI|HQl HMEWHS MBIl Seep ModeE ALBSHE A0 WhHoz
12{g|0fo} e £o|Ct,

floflA HHSt serial Link Time outdt HIHZE, 7YX}t X[¢ljof & 71 F2% EE2 2 RF
B E0| DTE(Host)2HE| FEE GIO|EE rRFE2E T™ESI=H YOI2EE 0| A|ZH0] AQF|=L} =
Zio|C}.

24, 2 RF B E2 DTE(Host)ZERE HEE HO|EHE QA= AE rRr2 HESIX| Y=Ll F,
serial2 $+=ME GHO|E{0]| Preamblel} Header 12|11 Footer 2|1 CRCVX| SIE0 O|E HXSTI
20| rRr2 HMBSIEE A K0 QACE

QUHIMO 2 Transparent Mode®¥ ZAL0|= 2 51 bytes2| packet overheadZ} U1 Address Mode

B20l= 2 53 bytes@| packet overhead?} UL} EHESH O|HA X HE E HIO|E|E serial Baud

Rate2t FESHA| oA HAHE 2F 4800 bps2| RF (air)2 T™ESHCL [t2}A, Serial Baud RateZ} Air
§ R0z A5 O FQ| LatencyZt MZE = W0 gien, ol 1 HFEQ|
%

ol
=
Alztofl stLtel Fot+E Mot QACks Aur Y 2ojojct.

Ol= E£9| RrRs-485 §M S, Multi-drop modeOlA AZE CIE Sslaves(Clients)?} S8t A|ZHof
SYst g M DM E ALE6AM HIOIEHE HEE AL ERRORZt L= Zuf SYsH S4to|Ct

[2tM, 2 Timing ChartS Soll Errorg 0|0 UX|& = UAEE HAst= Zi0] ExHo|cC

3 o2 DTE(Host)ZFE 10 Bytes & &Lt 7 M or2fe] AitA S 7olste HES
VS

8517|& dYettt

X (1 Byte Time Interval) = 1,000 / AIR RATE (bps) / 8
B [Air timing latency (ms)] = X (1 Byte Time Interval) x [ USER DATA (bytes) + 51 (Transparent) or 53
(Address) ] + 2ms (Margin)
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Ex) If air rate is 2400bps & USER DATA is 10 bytes in Transparent mode, X (1 Byte Time Interval) is;
=1000/(4,800/8)=3.34 msec/ byte
3.34 x [ 10 (USER DATA) + 51 (Overhead, Transparent) ] + 2 (Margin) = around 206ms

12-5-5 UART Timing in Rx

X [1 byte receiving latency (ms)] = 1,000 / [Serial Baud Rate (bps) / 10]
C [UART timing in Rx (ms)] = (USER DATA) * X [1 byte receiving latency (ms)]

Ex) If UART baud rate is 9600bps & USER DATA is 10 bytes, C (UART timing in Rx) is;
X =1,000/ (9,600/10) = 1.042...thus, C (UART timing in Rx) equals 10.42 ms

HM&0| b= E F = Serial Baud Rate2| TEEXE0 2|5t A|7H0] HEEICE

12-5-6 Conclusion (TOTAL TIME CONSUMING)
Total Time Consuming = A (ms) + B (ms) + C (ms)
Ex) If you set the UART baud rate is 9600 bps & USER DATA is 10 bytes at air rate 2,400 bps, it consumes;

A (10.42ms) + B (206ms) + C (10.42ms) = Around 227 ms
12-6 HO|247d

1. RF ZE2 pvkit HZstCt,

2. DVKO|| rRs-232¢ #0[& RF 2Z&1 HZSIL O|F Pcl| com PORTR} HZADHC]
RS-232c2| ZLR0|= TX<->RX 12|11 RX<-->TXQt HZ T|0{Of S,

3. DVKO| MS QI7Istct HMRe +6.5VDCto24vDC O|3}t2| OHHEl Mels H0{Of strt,

4. HOEEZ siT pcOAM Aottt dd 0| pcOlAM QASED U= com porRT BIZE
2SR PN (U (PS5 IE=ial L) i

5. COM PORT2} BAUD RATEE A5t 12|11 DATA BITS: 8, PARITY: NONE, STOP BITS: 1,
HANDSHAKING: NONER 2 50§ Of2ff 13 2% &Ere| “coNNECT’E S &5t HO|ES RF

21 et
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T COM Port Baud rate Data bits | [ Parity Stop bit: Handshaking
EeScan Lol ed e ¢ B00 ¢ 14400 ¢ 57600 5 * none &1 * none
( Hel T EL ey ) 1200 ¢ 19200 ¢ 115200 6 " odd " RTS/CTS
A;:P C 0 o |[C 2400 28300 128000 | . o Coeven || C 15 || C XONXOFF
Shauts & 4 9 /¢ 4800 (" 38400 ¢ 256000 " mark " RTS/CTS+X0ON/XOFF
Quit S ey @ 9600 ¢ 56000 ¢ custom || * 8 " space ©2 " RTSonTX
—Settings
= | |~ AutoDis/Connect |~ Time [ Streamlog customBR R Clear MIMEJ E=icTs =3
I~ AutoStart Script [~ CR=LF [~ Stayon Top ISSUU |27 3] “Giaph | Remote | [0Sk IR
—Receive
CLEAR | Reset Counter | |13 C’ Counter = ((; :Eg' F 3:: I™ Bin StartLog | “toplog
Transmit
CLEAR | sendFile | [~ CR=CR+LF [E30TR EARTS ‘
Macros
M1 | M2 | M3 | M4 | M5 | ME | M7 | M8 | M3 | M10| M11| M12| l
I >Send |
Error: port is not available | [ [ [ A

Connect Baud rate Data bits | Parity Stop bit: Handshaking
e || CZ 07 || 120 o100 ¢ 15200)| g || etings =
— 2P~ 5 g || € 2400 ¢ 28800 ¢ 128000 g
—gbot [l @y o flcamn s s C7 (0] load | save |
Qut || 5 C 10| 900 56000  custom || *8 ||
Seting Transmit Macro:
S
setfont | [~ AutoDis/Connect [~ Time |~ Steamlog  customBR RiClea fo+ ﬂ_l j1o00 2] r CIcTs ©Ico
[~ AuoStatSeipt [~ CReLF [~ StaponTop 9600  [27 | |ATS101=430D304 \ M2 | 1000 3] I [Elpsk BRI
Recsive [ | [aT+Csn?s0Ds04 3| [1000 &] ™
2 _ " HEX | Decl -
clean | _Resetcounter | [13 3] Counter= 0 & sl Hex\ |AT+FREQ=0$0D$04 / Ma | [1000 &]
\ jaT102-0300304  / Ms | 1000 3] I
\L Mg | [1000 &f ™
| ﬂj [1oo0 2] ™
| Mgl j1oo0 ¢ ™
[ Mg[ f1oo0 4] ™
; | wino [1o00 2]
TldllMllll —~
CLEAR | _ SendFie | [~ CR=CRALF | w1 [ioo0 2] E30TR EIRTS ‘
Macros [ M12l |10'JD ﬁi g
M1 | M2 | M3 | M4 | M5 | MG | M7 | M8 | M3 | M0 Mo ‘
I )Send |
Error: port is not available | /d
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2 E{0|22 RadiosystekO Al 7H&dt Z40| ofLjm UM o=z ARE|E Z0|H, Ascll H HEXE
& 24T = s TooLZMW /83 ABE £ ATk HIE “mAcRO” 7I5S AEHIA
A o2 AT Command Sets2 XYt =GN ALY & QUL Windows 0SHIAM 7[Z2Ho =2
M&35t= Hyper Terminal2 A3 F2HStCH

&= TOOLO|A “s0D$0A”2 “\r\n”2 2[0/St= A2EMN “\rBt E0{&E AT command set ZZE2

7tsottt.
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