Multi-Channel ISM Band(424MHz) RF Modem

Operation Guide Version 1.0

48
WAM-424XSS A& A7
EM Tech
A e Hebs 289-1 514755 227 &
TEL: (042) 623-4470
http://www.wgmsk.com
© EM Tech, Proprietary Information TEL: (042)-623-4470

www. wgmsk . com




Multi-Channel ISM Band(424MHz) RF Modem

Operation Guide Version 1.0
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HDLC T2 &= %
Digital AFSK(MSK) H &= 12
W & ID(Identify) A4 715

UART 54l 3V/5V I/F 7}5, 1200 ~ 38400bps

TCXO(Z% B} A2 2~E) AFE-
25 A On/Off ©ha} x|
s REAZ 7%

A

Half Duplex Communication
RF Data Rate : 1200 bps

(3 el) <218 LED: 2EA 2
Narrow Band (Occupied bandwidth : < 8 5KHz, ¥ % < +2.5KHz)
%21 W 3 256Byte, 41 I 256Byte
el 3.3V~9.0V A FAEE

1 < 50mA =41

Dimension: 33.02mm x 58.42mm (connector A £])

_1_/\] E

: 10mW (10dBm)
Deviation: < +£2.5kHz

o174 g A2 (ACP): >48dBc @424.8500MHz

2 #F, 3 2 315 > 50dBc

AN HE/RA 75 N
A1 ZH = -124dBm (Typ)
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Ordering Information

@424.8500MHz

< 35mA

Model

Frequency Band Type

Connector

Speed

WAM-

424 X

S

S

419MHz(China)
424MHz(Korea)
429MHz(Japan)
433MHz(Europe)
447MHz(Korea)

X: Transceiver

S: SMA Connector

W:*<=3& Connector

S:

1200 ~
38400 bps
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Multi-Channel ISM Band(424MHz) RF Modem

Operation Guide Version 1.0
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WAM-4xxXSS & 2lo] A% Alg AU 3.3V~9.0V(Low-Dropout Regulator 7} 17)o]H,
MCU = ATmega8L & A}-&, CC1020 RF transceiver chip 2 Aot 10, UART SIS
3V LE 5V EA0| JISotEE =0l 1D, A S 5Z7] LNA ¢ RF Switch 522 G4 9]
o] 9l

Control Sgnal

3vo
snavTaw ] |

ANTENNA
UART IF veu
(Serial I/F) (35 (ATmege8L) Transceiver 7
(Cc1020)

AFK Md

TCXO

d

(WAVHAOXSS )

Figure 1. WAM-4xxXSS ¢| &5 %
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Figure 2. WAM-4xx XSS Dimension
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Multi-Channel ISM Band(424MHz) RF Modem

Operation Guide Version 1.0

2.1. Pin &Y

WAM-4xxXSS = 10pin x 2 & T4 ] 5 o] it}

a4
Pin No Name /O Description
25 | A9
1 BS2 Iy | A12]Y Data Rate 44 & o
2 BS1 1) ¥ z+%: EEPR/DIP, CS4~1 & BS2~1 & O
3 RxD ' | UART =4 72 ©
4 TxD (@) . O
A YD FA(UART) I/F 2-°F%=
5 TxPU [ O
6 RSSI o) TAIEE Al RSSI =4 o)
Reset(Low Active) 21 &
7 bRst [ 0
%3.0V o] 100Kohm Pull-Up o] o] 9lt}.
8 GND Ground | Ground O
9 V+ Power | 3.3V ~ 9.0V Power (14 LDO) )
25 A< On/Off o] A&
10 On/Off (0]
#V+oll 4.7Kohm Pull-Up ©] ¥ o] Sit}.
11 NC No Internal connection Open
12 NC No Internal connection Open
13 EEPR/DIP (1) ¥z % EEPR/DIP, CS4~1 & BS2~1 & @)
14 CS1 l1) (@]
15 CS2 ) RF 212 244 -& 0
16 CS3 l(1) P EEPR/DIP, CS4~1 & BS2~1 ¥ O
17 Cs4 l) O
DGND 912 —> dAxm= 52
18 bCfg l) O
2)Open > &/ B 53
19 RfRxD(test O
(test) HAE &2 ALE Open
20 RfClk(test) (0]
¥ 1) 25 WH-9 AY4(3.0V)el 20~50Kohm ©] Pull-Up ©] o] dt}.

e ALEA g

H

S Open AEH|Z =ow FHU},

% (2 line)¥ UART BA1(3 line) AZA%Io 2 vlo]E] HAlo] 7}53

Table 1. WAM-4xxXSS & A
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Multi-Channel ISM Band(424MHz) RF Modem

Operation Guide Version 1.0

2.2. V+, GND & On/Off

A d8(V+)2 3.3V ~ 9.0V AFES At 2E Ul A= 3.0V =32 Low-Dropout
Regulator LP2985 & Al-&3le] &E WA= 3.0V & AFE3tal 2lth. Pin 10(On/Off)=
LDO 9] &3 & Alojsl= A3 2 25 oA R1(4.7Kohm)o] V+ol A ZA o] o] 21t} On/Off
H(Turn-On Time: <40ms)S AR&3Fe] £jFoA] ZAYS On / Off A7) &X22 Ago]

Vs, A - A S AL&-sl= Application ol A & 8F A AF&-3F 5= Q)

LAY

% Pin 10(On/Off)& AF-&-314] &+ 7 9 Open Al A5 .

Tl
1 o

1FI18Y 1 5 T
PIN:3 1 3 Tin Vot 1 1
V+(3.3V~ 2.07) n c2 o)

PIN:E : 3 OO 1 F1EY 0 1uF

Rt = " = =

2 | aup e |

PIN:10CH —fl—— i fguF

OO ) LP2985AIMS-30

2.3. bRst(Pin 7)

bRst A3+ 25 Al A7) 9AE Low Active A& oW, 25 o] POR(Power On
Reset)7] 5ol o] HbE=o] Algd o= gty Fed war A&ste ZA$oe
Reset(GND), Run(Open)< Al #5A Ht}. bRst &= 5 Ulo A 100Kohm #] 30 2 3.0V 9
Pull-up ©] ¥ o] it

2.4. bCig(Pin 18

MARCE F2 A7]7] 9@ Aol AER AHEFTE bCig 7F GND o el | ol A

Aol Qb MW MARETL T Hrh HFARE AL 84 Open HE

SRRl
W

AM-4xxXS 9] 52 =
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Multi-Channel ISM Band(424MHz) RF Modem

Operation Guide Version 1.0

2.5. EEPR/DIP, CS4~1 & BS2~1 H

WAM-4xxXSS HE5< EEPR/DIP(Pin 13)ctA7}  High(Open)=ol Sl A=
XE° EEPROM o A&d HA ks AH&3lA UART ¢ RF Ads x7]3hstal,
EEPR/DIP ©27} Low(GND)¢l 7 $-o&= UART ¢ dlolg £EZE BS2~1 oz
RF 355 CS4~1 gt o & A A st wh2 o] 9t}

Pin 13
A3
(EEPR/DIP)
BE %73t 9Al¢lA EEPROM o AgH A4 oz Agd XE
(1200~38400bps, 2| E] HIE A}g 7H5)9k RF 33 2713 Ao A&
High %3} A] EEPROM %7] 24 k& ID: 999, UART: 9600bps 8-N-1,
RF Al '9: 424.8000MHz ©] t}.
(3% BS2~1 &} CS4~1 T = AF8-817] ZEt})
BE Z27)8F 94 BS2~1 7 CS4~1 &219] o] wpebA Al¢d EES} RF
Fupg 273 A2k
BS2(Pin 1) BS1(Pin 2) XE AR G
High High 9600bps, 8-N-1
High Low 4800bps, 8-N-1
Low High 2400bps, 8-N-1
Low Low 1200bps, 8-N-1
Pin17(CS4) Pin16(CS3) | Pin15(CS2) | Pin14(CS1) RF =3}~
Low Low Low Low 424.7000 MHz
Low Low Low High 424.7125 MHz
Low Low High Low 424.7250 MHz
Low Low Low High High 424.7375 MHz
Low High Low Low 424.7500 MHz
Low High Low High 424.7625 MHz
Low High High Low 424.7750 MHz
Low High High High 424.7875 MHz
High Low Low Low 424.8000 MHz
High Low Low High 424.8250 MHz
High Low High Low 424.8500 MHz
High Low High High 424.8750 MHz
High High Low Low 424.9000 MHz
High High Low High 424.9250 MHz
High High High Low 424.9500 MHz
High High High High 424.8000 MHz
% High(Open) “J Bl :(X2 5 1] - 3.0V,pull-up(20~50KQ)), Low ‘3 El: GND 12

Table 2. SW A7 1.
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Multi-Channel ISM Band(424MHz) RF Modem

Operation Guide Version 1.0

2.6. A2l SA4I(UART) I/F 224%

WAM-4xxXSS =52 EA(UART)ZF] TxD ¢} RxD £ 3~5V SlE#Ho| A7} 7l 53l e=
AA7F Ho] At} TxD =22 Open Drain =3 ol Pin5(TxPU:3~5.0V)¢] E&wWH-2] Pull-up
A1 3H(R2: 4.7Kohm)oll 12 o] = o] 3low, R3(510 ohm)A &2 A&AFe] Az 23 A4
3%l Eag Bosty] 93 Aol RxD 2kl Hd = F(SN74LVC2G07 14
%) 55V o|u, R1 A& 100K = RxD 7} open ¥ 7Z$ ¥d3o] High 7} J==
TxPU ©@2fol] A4 o] = of glth

#TxPU(Pin 5)el 3~5V S Az FAle] 7H53ttt.

N,
o
ol

1)TxD 22 ©] High(3V), Low(GND)E AF&-31= 4 9- => TxPU ol 3V A2
5V

= ‘ = L —_
2)TxD 22 ¢] High(5V), Low(GND)E Al &3} 7 $- => TxPU o] 5V 14
PINS (Op——r
TxPUC3.0 ~ 5.0V)
1
ook K7
e | 1 ‘ MeuRxD
D ‘
ATmega8L
P O R 4 o He B MaTD
- 510 okm 2 510 oho
5
SH74L¥C2607
o
(WAM-4xX8S &)
i e} ok
Figure 4. UART 541 242l @ oF%
RECOMMENDED OPERATING CONDITIONS ")
MIN MAX| UNIT
Operating 1.65 55
Ve Supply volt v
e |pply voliags Data retention only 15
Vec =165V 195V 0.65 x Voo
Vec =23V 27V 17
Vi High-level input voltage Ve =3 V1036V 5 v
Vec=45Vto 55V 0.7 = Ve
Vee =165Vt 195V 0.35 x Ve
v (T Voo =23V 27V 0.7 5
- e Vec =3V 1038V 08
Vec=45VI055V 03 x Voo
v Input voitage 0 55 v
Vo Qutput voltage 0 55 v
Voo = 165V 1
Vee =23V 8
lou Low-level output current Veg =3V 16 mA
24
Veg =45V 32
Vec=18V+0.15V,25V+02V 20
Aty Input transition rise or fall rate Ve =33V+03V 10| nsiV
Vee=5V:05V 5
Ta Operating free-air temperature -0 85 °C

Table 3. SN74LVC2G07 9] Q1€ 5| o] 74
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Multi-Channel ISM Band(424MHz) RF Modem

Operation Guide Version 1.0

2.7. RSSI &Y

RSSI(Received Signal Strength Indicator)= 4=417]12] A8 F3}542] FAGEE e H,

RSSI = k& -65~-130dBm 7} %] A& ol 714 A| LreRd,

2l24(dBm) | RSSI &2 (mV)
-60 2309
-65 2285

£0UU

~70 2016 RSSI £
=75 1840 2000
-80 1649
-85 1515 - 1500
-90 1342 £ L
-95 1179 // 1000
-100 1033 s
-105 885 /
-110 747 | 0
-115 614 -130 -120 -110 =100 -90 -80 =70 -60
-120 431 ol2 (Bm)
-125 275
-130 145

% RSSI &9 k2 25 10 719 Hgtold.

% -101dBm(2uV) 422 1000+£70(2.2dB)mV 7} &4

Table 4. RSSI =9 3t
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Multi-Channel ISM Band(424MHz) RF Modem

Operation Guide Version 1.0

3. WAM-4xxXSS 9] Extm =

WAM-4xxXSS 9] &2+& 2 7§2] LED 9] ez T2 =2 o 4 gon, o ue}
LED 9] e ofef o 3z} 2t

%A LED [ 44T LED | 27

Z7|3 = Off Off 1) POR(Power On Reset)
2) bRst ©2}(Pin: 7)°]-8 Reset A]

T 5 Reset & RES 27|31 A7 R
HARE On On EEPROM ol 174 4% Read/Write o1 2=
TR On Off o] El & $22159 A H)
FAIEE Off On Holel & 54159

Table 5. WAM-4xxXSS 9] 4R =

31. Z7|8t2E

%713} ==+ POR(Power On Reset)o]1} bRst ©&+2H(Pin: 7)% Reset = A]71 7-$- MCU <}
CC1020 & %713} A7) Eolty. 7]} A o2 ¢u7F =W HolHE F4ilsh=
TFAREZ 2}E A gho] H}

RF 2 =41 12 |0 Bl S ¥4 2 52) TxD BAK(Pin: 4)2 %9 1=

34. HERE

52| bCfg(Pin: 18)5 GND ] A& AJZ1 FejolA dd< 17HE st EEPROM o 44
k& Read/Write & <= R g FZ%ET EEPROM o] A S 4= gl e 59
ID, Serial Port % 7]3} ¥+ AW 9} RF Al d AKX 7} lc).

= Al A9S 217} A

~

ne

HE 52 Ao A GND 2 1 do] Hoj= AR =2 Z3}o] ¥A] =
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Multi-Channel ISM Band(424MHz) RF Modem

Operation Guide Version 1.0

341 HYEE S ZEES

WAM-4xxXSS 7} AAR=g F2to] W REUe =4 LED ¢ ¥4 LED 7} E5F7}
AE R He, Algld B41S 9600bps 8-N-1 & 2713} A171 Aol A HES o781
ot A ZREFS Sto]H Hujd 2233 55 o] F RS Y2E PR PH S
FaL S Ho] gl REe] W R A s adste HE, AEd 2 E AA #d
3 & A7 B9 W, RF QY 244 o Waoz wof gt o 2}
% 2 A 2HEY, W] 3§ & Enter(CR=0x0D) = %o 9]t}

>
)
i
kO
olo
ol
1o,
o,
o

s ] v

[Enter] %Ok AN EE el

$7[Enter] Wl wAd %% 43 EEPROM o] A4 ®&
e SarE,

%ID[000~999][Enter]
%CH[00~15][Enter]
%SP[1~6][N,O,E][Enter]

3412 IDAMY nted oy

2E59] ID %2 “000" ~ “999"4kS A& 4= 9lom, ID 7} A2 T EEite] B4 T 4
ATt
ks *H vy

$ID?[Enter] %ID[000~999][Enter] AR DS oHs=HY
$ID[000~999][Enter] | %OK[Enter] REYIDE A= HH
o)

$ID123[Enter] <=IDE123°o% A4 H=

%0k <=0k &%

$ID?[Enter] <=AAF DAY HH

%ID123[Enter] <=ID 3 123 $&

© EM Tech, Proprietary Information TEL: (042)-623-4470
www . wgmsk . com
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Multi-Channel ISM Band(424MHz) RF Modem

Operation Guide Version 1.0

34.13. REAIY MY 2d &

RF A2 o] 44 g2 EEPR/DIP @217} Open %3 e Y o] AH-8-het,
ke S g
$CH?[Enter] %CH[00~15][Enter] AdE RF A @S 8 Hs= HH
$CH[00~15][Enter] | %OKk[Enter] RF A4S AAst+= ¥
[00 ~15]: RF ¥ A1
00 [424.7000 MHz 08 [ 424.8000 MHz
01 |424.7125 MHz 09 | 424.8250 MHz
02 |424.7250 MHz 10 | 424.8500 MHz
03 | 424.7375 MHz 11 | 424.8750 MHz
04 | 424.7500 MHz 12 | 424.9000 MHz
05 | 424.7625 MHz 13 | 424.9250 MHz
06 | 424.7750 MHz 14 | 424.9500 MHz
07 | 424.7875 MHz 15 | 424.8000 MHz
o)
$CH10[Enter] <= RF 9% 10(424.8500MHz) .= A4 =
%0k <=0k &%
$CH?[Enter] <=A4EARF AL % 84 ¥
%CH10[Enter] <=RF #1410 &
© EM Tech, Proprietary Information TEL: (042)-623-4470
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Multi-Channel ISM Band(424MHz) RF Modem

Operation Guide Version 1.0

3414 AzZld SA HH My Y

ol

A g =4 AR kS EEPR/DIP @27} Open A el Y o A}-& 3t}

k! el Ay
$SP?[Enter] %SP[1~6][N,O,E][Enter] | Al&]l¥ #A A4 #hS 24+ HH
$SP[1~6][N,O,E][Enter] | %Ok[Enter] A A ks dAshE HH

[1~6]: Baud Rate, [N,O,E]: Parity Bit

1: 1200 bps
2: 2400 bps )
N : None Parity
3: 4800 bps ]
E: Even Parity
4: 9600 bps ]
O: Odd Parity
5: 19200 bps
6: 38400 bps
<)
$SP4E[Enter] <= A]2]d L E 9600 bps 8-E-1 & A A 3¢
%Ok <=0k 5%
$SP?[Enter] <=AdAAANYUL XE ¢ 9 ¥
%SPA4E[Enter] <= 44 E Alg4d ZE ¢k 9600 bps 8-E-1 7k &+

3.4.1.5. %Error S&

Ho] X ® A9l %Error[Enter]Z WS 3dth RE WA 7R, 22, $of

[Enter=CR]TH& AR8-81H, AE A A3 = glvh,

# AFSKtest Z=IRi3 AREStY HZlst/] HolHE AL - Ao

(EWKit-USB 1} EWKit-RS232 W+ =)

© EM Tech, Proprietary Information TEL: (042)-623-4470
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Multi-Channel ISM Band(424MHz) RF Modem
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4. RF Frame #+=

WAM-4xxXSS X &2 RF Frame 2] A2t} £9] Flag(0x7E)Z ¥ o] 91+ HDLC T2 EF&

FU

AbgshaL glom, ofgf of &2 Frame 77525 7HA = 4 TREZS AT ¢ = 7lo=
sk o], ALeATL MR B2 EZS AHEEA] gobE Aol FHs st
Preamble(Flag) ID User Data CRC-16 Flag
8 bytes 16 bits 1 ~2 byte
1~ 128 bytes 2 bytes
(OX7E) (EEPROM A7 %h) (OX7E)

4.1. Preamble £ Flag

4 dlo]El 9] Al 22 Flag(0x7E)7} 8 byte 7} 0] ™, tlo]E 2] £of d|d3t= Flag +
1~2 Byte 7} 7 &-o] Ht}.

4.2. ID(Identify) HE=

ID == AFEAZF AR A AAS 4000 ~ 999)5 A&3tH, ID 7} A= &
w1t 4s @ Ut gloh Fa £do] BAlskeE A9 AES v AY ID &
%! sttt ID #2 AlFE E=o Al 999°% Ho] glom, ARgATL

HARER BANAN WAS & 5 AES o] 9)

o] Y= AL-g A7} Fa/Hkar ah= A A Hlo]E] 2 1~128 byte A 40] Ft}. 5/5241 Hlo] ¥ 9]

W= 717} 256 Byte = ¥ o] QT A4 A 256 Byte 0] <] HlolHE AES s B T o

B S P ogle Aede AR dolHE AEetA Rt A7 AT 5 ok A

AHE7Fs AUl HelE Ale] == 240 ~ 1500 Byte ©|t}. divksld HolEl7E YdElo] Hi=
el RF &8 o= dloJH7F &o] ¥aL M H 7} v A4 =] 2lo] UART &
A AE74e Hd del = zhel 7 At

o
-
k)
&
>

44. CRC-16 EE

ENSG 5= BA oA dolE 9 o] 32 Felsl: =2 CRC-16 S AFE-31al glth.
© EM Tech, Proprietary Information TEL: (042)-623-4470
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Multi-Channel ISM Band(424MHz) RF Modem
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5. ol3dE X EF X

S}

WAM-4xxXSS RE59¢ 7bd 593 7]so=x dnkAel dejfdE 9 2475 gl
HERT= FA7 =7 3~6dB 4 £ 7t @ E o] vk I (10mW) Al A = A Fale]
7hs etk AA HolH = 4-bit FH R ol el E 578AET 7 A= dloly 1-bit 7} F-71E o
5-bit 7} Ao] Hr} FAA = 5-bit G = A 7F H1, 5-bit tlo]EjoA] 1-bit ol 27}
HAE ol 100%ET-7F 7 sk, 2-bit o gl 7F s 9ol 50%0]4 Evt
7V& sk, 3-bit 017 of| & 7} LAY & A g-oll = H5-7F B8t

Y
[0
Q
3
o
pog
oo
len
=
LS
il
L
of
o
ol
ol
Rl
N
o
=
(0]
Lo
]
il
L
of
r
)
[o
>~
ol
ofo
2
=
-
A
N
s
2
of
-
)
=

AFSK ¥ 2= 44l dlo]E|(RxD Pin)Z 54179 FM X5 913 Audio A &5 AN AFE
F 5 0 2 1200Hz(Data Low)$} 600Hz(Data High)2] A}<1 98-S QA ste] FM M7} ¥ o
RF 2 Z2o] "t} FSK E ¥l B th= AFSK E5lo] Hftfeo] # a1, o]z EAdo] -3}

dlolg o] dEEo] =t

0 s500v @ B 1.00v/ '. £ 10208 1008/ Stop § W 275V

1200bps, RxD

WA

TxAudio
N sl [l il
AFSK $A1( %) 219 AFSK =41 (%) 29
Figure 5. AFSK B Z/E-x
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8. WAM-424XSS Transmit Spectrums

olgfeo] ~FEHLS WAM-424XSS R Hl¢] =3} A g ~HEHE o]t}

# Agilent 14:44:03 Apr 1, 2011 Span Agilent 14:45:32 Apr 1, 2011 Freg/Channel
Span| L - Center Fre
Rt 15 dBn Atten 30 dB 12.5080000 Kilo Th Freq  424.55 1z Trig Froe || 421 oanin b
Log Occupied Bandwidth
18 Center 424.8500000 MHz Start Freq
&8/ Span Zoom | 424325750 M
Ref 15 dFim Atten 30 dB Stop Freg
#Peak
S Full Span Log 124371256 Mz
2b Saeaeaas i 2 > £ CF Step
. B
Z Zero Span ! 4.25000008 kHz
\EEHV |Auto Man
HL 52 Freq Offset
Last Span
53 FC e P Center 124.850 80 MHz pan 425 Rz || He
£y #Res BH 390 Hz #VBH 3.9 kHz Sweep 257.9 ms (BBL pts)
f<Eék = = - > Signal Track|
5 Occupied Bandwidth Occ BN % Pur  99.00 2 [fo, 0ff
o 7.1738 kH=z x dB -26.60 dB
Center 424.850 08 MHz han 42.5 kHz Transmit Freq Error 88593 Hz
Res BM 398 Hz VBH 390 Hz Sweep 1.065 s (601 pts) % dB Banduidth 8.916 kHz
]

AFSK ¥ == Spectrum Occupied Bandwidth

Agilent 14:53:46 Apr 1, 2811 Measure 3 Aglent 14:55:24 For 1, 2611 [ BW/Avg ]
[ _ [ Res BH
Ch Freq  424.85 MHz Trig Free Meas Off Ch Freq  424.85 Mhz Trig Free 18.0 kHz,
Adj Channel Powsr Channel Paer | Auto Han
Video BH
Channel Power| |RBN 18.8 kHz 180.0 kHz|
Auto Manj
Ref 15 dBm Atten 30 dB Ref 15 dBm Atten 36 dB VBW/REW
*hvg Occupied BH #hvy 1.00000
Log Log Auto Man
16 18 5 —
dB. dB. verage
/ ACP / 20
On Off}
Huti Carrier i T pvervok Hyes
Center 424.850 MHz Span 8 MAz Power Center 424,850 MHz Span 2 MHz ||Aute Man
#Res BH 220 kHz YBH 2.2 MHz Sweep 1 ms (601 pts) Res BH 18 kHz #UBH 180 kHz Sneep 1804 ms (601 pt) T
Power Stat,
e T R T A3 CCOF| | Channel Pover Power Spectral Density
18.18 dBw /
slaaes v o | 984 dBn /2.0000 MHz -5317 dBn/Hz [ spansren
10|
1of 2 o |
| |
Adj Channel Power Channel Power
Agilent 14:38:37 Apr 1, 2011 Peak Search % Agilent 15:04:23 Apr 1, 2811 Measure
Mkr2 85@ MHz T Harmonlc
Fé:rfmlS dBn Httfn 38 dB -50.828 dBm Next Peak] Ch Ffreq --—— Trig Free Distortion
Log & ‘ ‘ | | Harmonic Distortian
10 l [ | | I : Burst
dB/ AC Coupled: unspecified below 26 MHz Next Pk Right |RBI"I 208.8 khz Power
Ref -33.7 dBm _ wAtten 30 dB Int 4
Next Pk Left »Samp ntermo
Log (TOD
Marker. 10
850.000000 MHz Hin Search 4B/ FSp_urious
&gﬂv -50.028 dBm
WL 52 4 g Spectrum
© Pk-Pk Search iea
55 FC Center 1,274 550 GHz Snan @ Hz || Emission Mask
eohr: Res BH 380 kHz WBM 2 kHz Sweep 10 ms (601 pts)
;T”” Mkr 5 CF| Frequency  Amplitude Frequency  Rmplitude
WP 1 42498 MHz 16.28 dBm B 2,549 GHz -51.93 dBc
3 1.275 BH 62.61 dB O v iehi e She M
. > -62.61 dBo ) > -B0.2B dBo
Center 989 MHz Span 2 GHz 1”?{3 4 1699 GHz -79.3% dBe 9 2.824 GHz -71.36 dBc 2 g{g
Res BH 3 Mz YEH 3 MHz Swoen 3.36 ms (601 pts) EZi2aEH: E4ES dE 10 d2aGHe  _7E.00 die
| |
Harmonic Distortion
Fi 6. WAM-424XSS 2. S
igure 6. - T pectrum
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Multi-Channel ISM Band(424MHz) RF Modem
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9. WAM-424XSS 4

Eias 9] T4 A
AHEH v 3.3V ~9.0V AA
PROPTE A Tx Mode: < 50
Rx Mode: < 35
RF Data Rate bps 1200
= AFSK(MSK)
T A ppm t2 TCXO A&
RF Impedance ohm 50
TARE dBm -124(Typ) NAAZ/HA 75 AL
RF =9 dBm 10
RF 3} MHz | 424.7000 ~ 424.9500 | 15-14 49 75
Ao = KHz <85
13 A d A 2 (ACP) dBc > 48
_ 2.harmonic : 58 @424.8MHz
Harmonics dBc > 50
3«harmonic : 60 @424.8MHz
Deviation KHz <x25
Parity Bit AF-8-7} &
Al 2l bps 1200 ~ 38400 3\//5{/ = Ajﬂ%}

Figure 7. WAM-424XSS Spec
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AN FARG Fo7 Aol <tHvoltt. ey A7) H O AHAA Bl &

1o

¥ FZ 0 400MHz o) oL v

10.2. EWKIit-USB/EWKIit-RS232 2 =

EWKit-USB(WAM-424XSS =5 &2+ AHe))

10.2.1. EWKit-USB
EWKit-USB = PC ¢] USB port & Al-8-3}9] WAM-4xxXSS 5 S AF&-3 4= g &2 A2ty
HEZ Z5E AU USBAYS AEstoz Hzo] As ALgS a7V gluh

W 22 EWKit-USB w7+
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Multi-Channel ISM Band(424MHz) RF Modem
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10.2.2. EWKIit-RS232

EWKit-RS232 = PC ¢ A2 (COM) port & A&3le] WAM-4xxXSS H &S Algda 4=

A== A2 HEolth RS-232C F4lo] 7hs g’k gwlek 4n], gnjet PC, PC ¢} PC 3t
A A S B Bk o7 MAshE Aol AFEE 4l T
% -2 EWKi t-RS232 v <

10.3. AFSKtest.exe(&,$217] Test)

AFSKtest X 2 1312 A B 53} EWKit-USB/EWKIit-RS232 5 & Al&-3A4 5SS HAES
T 9= PC & Zgagdorg Zzgdlo] AAazeel Adgadl www.wgmsk.como

ol H WHE vherE ol ARREEA 4= Qlth. AFSKtest T= 1S A S
of -8 sh o] vttt

MARE-H S EWKit-USB U EWKit-RS232 wijwd =%

¢ AFSKiest Ver 1.0 2011/03/18 www.wamsk.com

Raw Data HEEE (9600 8-N-13
Data Trasmitted 0 Clear Identify
4 ID(000 ~ 999): [999
RF Channel

C4247000MHz O 424,7125MHz
C 4247250MHz O 424,7378MHz
C424TE0OMHz O 424, T625MHz
C424TTOMHz O 424,T87EMHz
C424B000MHz  C 424,850MHz
Data Recieved 0 Clear C 4248500MHz O 424,8750MHz
C 4249000MHz ¢ 424,9250MHz
C4490MHz & EEEIIONZ

Serial Port
Data Rate(bps):
1200 2400 4800

f+ 9600 19200 35400
Parity Bit:
« NOME ¢ ODD ~ EVEMN

Port Infarmation

Mone Part Setting | | | | |
Text Message LED On/Off
LEDI: m LED2: = LED3: m
R Text:

__Leoion | _LEpzon_| __LEp3on_|
e | [ieior | _weor | _uevsor |
Figure 8. AFSKtest %7|3}
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