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Digital GMSK
Scrambler & Descrambler 7| 5

Narrow Band (Occupied bandwidth : < 8 5KHz, ™% < +2.5KHz)
&1 A1 2.5 Bit o 3} ($54171: 1Bit, 572171: 1.5 Bit)

7hekalk o1 e ¥ o] 2 (TxD,RxD,Power)

Data Rate : 1200 ~ 9600 bps (Ordering Information %)

NRZI Encoder / Decoder

PCB Antenna or SMA Connector Type (Ordering Information %+%)

w2

(o))

@ 5V +0.5V A9 Standby Mode: < 25mA  Active Mode: < 35mA
F21 =9 :10mW (10dBm)

Deviation : < £2.5kHz

2 2} 2= A3 (Standby Mode s Active Mode)

21 5V £0.5V 1 91: < 35mA
TR U ERT] Al

Ordering Information

Model

Frequency Band Type Antenna Speed

o) WGM-

447 T A

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

T: Transmitter
R: Receiver
X: Transceiver

A: PCB Antenna
S: SMA Connector

©o© A N -~ |O©

: 1200 bps
: 2400 bps
: 4800 bps
: 9600 bps
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WGM =9 FA7]e] FQ EAL 1)Scrambler 7]%5, 2)GMSK Modulation 7]%,

A =23 7]°5, 4)NRZI Decoder 5= E&3}aL 21t} Scrambler 715 S W3skal 219

Bit coding(" A~ H2] 5 )| Byte Coding ¥4 o] & 27} glo], UART 9] HlolHE 24

AAsto] AREE 4 Adrk U vk TR AR F e T 1 9(424 & 447MHz) 9]
&2 HAFF357F 8.5KHz o]3t= Agko] glo] UnkAQl F

1200bps & Ho] AR&3tar 3t} 281} GMSK &4

FA AAZ 7Vsdte] AESES H ) 9600bps = FE T S

B 7150l glo] HiolH e dFol fl= Aol Standby R H&S
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filo

Tx Control TxEnzble T
TH72012
o momner [ L v [ o L gers (Do
[T;(LL | DPLL Clk | |
BRG(X64)
Figure 1. $X17] E&&%
Fo)PCB ctelut MAe] ARgAdE AW A FHE 34 Aos A8g Fgiw
Zejng A Ao Aol =g A8aHE Aol Fut.
a4
Pin No Name I/0 Description e e
1 VCC Power | Power Input (DC 5+0.5V) (0]
2 GND Ground | Ground @)
3 PWMout (@) GMSK ¥z =49 O
4 bReset I Reset(Active Low) 0]
5 RxD I Transmit Data @)
Transmitter Mode Status
6 TXEn 0] Low: Standby Mode O
High: Active Mode

Table 1. $417] ¥ A

% HE A7 9o A5 AR BRE glor] B9 H 52 AN ST Urh %
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3] 27} Data Slicer 3] 20|t} dubx o 7 n]-8- A7k 2o A Data Slicer = AF Al 52| 24
Hlojo] 29t BV & ARGElA HolHE E¥5 ot WS Bol AR&stal v ey
WGM = 9ol 2171 DPLL 83} g&3t 7|5 Hg(2.4V)S AHEEl] F2aldelge] &
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Data

DPLL DPLL Clk Slicer
&

BRG(X64)

D Descrambler NRZI AF HPF& RxAudio TH71102
< 1+ X2+ XA7 Encoder Digital 3ndLPF
2.4V Ref

Figure 2. X7 5%

Fol) PCB <telu} BAe] A8 Aol At Awzh FEE 34 Alols g deta,
Zebrg ADe Ao ~g ALESHE Hlo] FTh,
A4
Pin No Name 110 Description s e

1 VCC Power | Power Input (DC 5+0.5V) 0

2 GND Ground | Ground O]

3 AF O] AF Output @)

4 bReset I Reset(Active Low) 0]

5 Tst I Test Y48 (A 2HA] AFE) o)

6 TxD O Receive Data Output O]

Table 2. =417] & A

% A8 A4 B B A4 A glon T2 gl T5 A AHEE = Ak %
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4. Application I/F Example

MCU ¢] W#%¥ UART Y SCC(Serial Communication Controller)s-3} o] % 54175

) w

A7 ske] ALgHE 9ol dlolEl BAMI AU A AAFH "k

ANTENNA
TxD RxD
WGM-447TA9
(Transmitter)
MCU/UART
ANTENNA
RxD; TxD
WGM-447RA9
(Receiver)

Figure 3.MCU/UART« %,5417] I/F Example

PC ¢} 4 ,42417]¢] A4S COM port ¢ USB Serial Converter & Al-&3to] 438} 2 714

gy

IHol 9Jom™, USB « Serial ¥1317] 5 Fo||+ Serial Data ¢} USB Z9& AF8& 4

=
=

x2
i
et

Aol 3lo] USB A& &, 74710l Algall & <= Lol 4] Abg-o] sttt

(F):obe] 1ol A A4k USB 9 COM port & #o] Aol wof gIAnt A aZ Al
COM Port 1} USB Port 5ol 4] 3}ubat 42 A] A F=0fof ght})

ANTENNA
RxD
WGM-447TA9
(Transmitter)
RS-232
B Driver/Receiver
PC (COM Port) P
RxD ANTENNA
TxD
WGM-447RA9
. (Receiver)
PC (USBPort) USB <---> Serial

Figure 4. PC «— % ,5=417] IIF Example
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5. Scrambler & Descrambler 7| =

&A1 HlolEl9] A<4% Low Y High Serial Hlo]E7} f&o] Holx AL Low 4 high
dlo] ] 7} A o] ¥ ] ¢k =& Scrambler 3| 25 W3skal glo], ¥-714 <1 Manchester coding

3] 21 S/W & . 2 Bit coding ©| 1} Byte coding ©] 2 2.7} §lo], UART Serial Hl°|H & 2 H
AAANATFA At H3E go]E = =41 Alo] Descrambler ol 4] Y2 <] tlo]E 2 &5 o]
SRl

——  Scrambled data out

Shift Begisters

Dataln .

Figure 5. Scrambler Circuit(scrambling polynomial is 1 + X*12 + X*17)

6. NRZI H&l7|

NRZI ¥ 7] GMSK 2831} & 5241 7] I/F A] Audio A1 5.2] 94 vhA o] u}& djo] g o] wkA
A7 A= S WA ] YElA UlF-el NRZ 2lEE NRZI 2 W3t A AT 7|53
NRZI 215 & NRZ 2 H3)|F+ 7S Wgstal 9lo] oy dbd o] 5% =1t} NRZI &
tlo]8 o] MstE Low = 145 sal o8 o] Wslr} gl& 49 High & Q12 gt}

=

DATA 1 . I . 0 .0 .1 .1 .0 1 .1 .1 1 .10 .1

WS [ e S N D R D R
TN N R

Figure 6. Data Encoding Methods
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2715 Ho]HE 98t Active R E9} tlo]E] 8-S 517 &+ Standby 2.E=7} it} o]
Rl M3 FAVI yRdA AHso R Aoj7t Hal glo] AMEATF MEo] 3| Eut
oA Aol sF e 1, &A TxEn TS sl dAe e geled 4=
oAtk TXxEn ©] Low ©]¥ Standby = =o]il, High ©]¥W Active AElE et
Standby = =04 RxD #}19] W37} 9lom #so 2 Active REZ &3] 10mW <]
207 go]EE A4S AZs = a1, dlolE ¢ elel(RxD)o] Idle 4 El(High Ut Low 7}
16bit ©] 4 A< 1y HH A7 E AR 4R 3l Standby =2 Agd T

Packet ] A% Fol Active =04 Standby == A3to] HX| A== A5 oo <]

p
o
m

Byte <t Byte Alolol Gap o] QoW < frk sHsdhd dole AEE ALUE WAL
AHg3RE Ao ular stk
0 so0vi B soovi B zoov/ @ £ 14800 5000/ Swp ¥ @ 200V
CH1: RxD
CH2: TxEn
CH3: TxAudio
Channel 1 Menu
« Coupling | BW Limit Vernier | Invert | Probe |
oC. S g ] 1 ad j - |
0 soov/ B soovi B 200w/ B o 15007 G008/  Swp 5 M 200v 0 soov/ § soov B zoov/ @ £ -1010F 5008 Swp & W 375V
AX=171000ns | 1/AX=SBABOHz
| | | _ S~ e A % 9
Standby Mode — Active Mode Active Mode — Standby Mode
Figure 7. Automatic Transmit Mode Control
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21719 GMSK W%+ %21 HolE|(RxD Pin)E £417]d FM ¥ %2 3]5F7] 93+ Audio

NEE ARAATE FROR ARISH AR NS Y] FM Wzl gow
Gl oz FSK LRt 1% lo]8& Ado] 7Fs 5], GMSK 2 5o] FSK &g thi=
wolzo] Zate] dolHe AEEel . olele] %YL Preamble HolE OxFF 7}

Scrambler ¢} NRZI Eecoder ]l ¢J3lA] A% Ho]E 7} A& Audio Al &= W3ty o] Z2 %
Az o)t}

i 2007/ 8 B 1oov g & 80008 2004/ Stop % 2.00V

CH1: RxD

CH2: TxAudio

Edge Trigger Menu
« Source «  Slope
1

t

Figure 8. GMSK Transmit Audio Signal
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9. WGM-447TC Transmit Spectrums

i Agilent 14:06:55 Feb 26, 2008 [" Span 3 Aglend|14:06:29 Feb 26, 2085 |" span
) 1 ? Span
Fueen 46 46 125000008 12 10.6000008 HHz
Span Zoom Span Zoom
Full Span Full Span
Span
2.50000000 kHz Zoro span 1000000000 MHz | || Zero Span
AN | g
| n uﬂ\‘#‘-"‘w iy
Last Span ot Last Span
L WMJ'?‘-“" i
CW Output Spectrum
f Agilent 14:04:12 Feb 26, 2006 |Freq/Channel # Aglent 14:05:19 Feb 26, 2008 [" Span
Arten 46 40 s-ﬁ%ﬂat:ﬁ;sgﬁg " frten 48 dB e
Start Frei
w7387 M SEMLZcon
Stop Freg
. 447.921250 MHz BEDERS
Center Span
447.90000 CF Step 1
447.3000000 Hl;'- 4.25000009 kHz . 12.0000000 MH Zero Span
i Hluto Man,
Freq Dffset Last Span

B.00003000 Hz

Signal Track
On Ot

tas BW 9 W H; ween 4 I

File Oparation Status, A:\SCRENDS4.GIF fila saved

GMSK Modulation Spectrum(9600bps)
Agilent 14:11:55 Feb 26, 2003 | MeasSetup

Avg Number

Ch Freq  447.9 MHz 5

Occupied Bandwidth 0ff
Avg Mode

Exp Repeat

Max Hold

On 0ff

Occ B % Pwr:
99.88 %

0BH Span
24.0000000 kHz

Hz sp 384.6 ms
% dB:
Occupied Bandvidth Occ BH % Pur 950 dB
8.4298 kHz x o8 —
: ; Optimize
Transmit Freq Error 402 Hz
% dB Bandwidth H Ref Level

Occupied Bandwidth
Figure 9. WGM-447TC Spectrums
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10. Digital Data Slicer

FR71NA ol F a3k 3|27} Data Slicer 3] Zolth. dRbA 0w H|-EHAZE 2peloll A
Data Slicer = AF 2139 &} nlo]o] 29} 17| 5 ALE-3lA] o]
wo] Abg3a oy, WGM S=417] R el9] Digital Data Slicer 7152 Bit Sampler ol A
tlo] & 9] ¥ 3}9} BRG(Baud Rate Generator) Clock(64X)2.= DPLL Clock = A4 3FaL. 1bit
tlo] 8= -0l A SampleClk | ¢34 Sample1~3 2135 A § AZH ® dlo]E A
2 HolA AMl=2 ¥ dlo]E DpliData = A4l 5o NRZI Decoder ¢} Descrambler o] 4] A}-& o]
i, DPLL Clock(1X)ell =71 ® <4l "HolE7} TxD & &3 o] Hrh. 1¥lelA ACO +
A4 (2.4V)F AF A5 0] Hlawr] =9 gholw, AA) vlo]¥ 8] &9 1.5Bit A o] o
Line © & %3 o] #t}. Digital Data Slicer ] 52 AF 2132 DC ufo]o] =9} 94¢
|z & FAE BA dolge FAES Y AATH, HolHY FHol 541

o
Slico] F&3s gtao] F8E = ol o

HE 299 ot 348

ACO ‘

e I S S N P
SampleClk J H

Samplel i ‘ ‘ ‘ ‘ ’7
Sample2
Sample3 ! ‘ ‘ ’7
DpliData i
Figure 10. Digital Data Slicer & DPLL Signals
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11. $217[2| RSSI 2t AF &S

RSSI(Received Signal Strength Indicator)= 417]2] F34 FALE=E JER T AF
AT = FAE do]E 9 Audio Al & 2 Digital Data Slicer &) Y2 o2 A}-go] Ht}, ofzf 9
v —?*WM RSSI A=, AF Alse} HxF dioee] sgo|tt. 7o) ehe-is
AHHE Wedk H a7 wkS- ARESE 8] 29} T2 7] Digital Data Slicer o 2] 3 dlo]H
%E—:‘.(TXD)C’] AE o] &3] g0 2EES & F 2

5008/

Siop £ E 130V

0 200v/ B so0e/ @ 500v/ @ & 15008

CH1: RSSI

CH2: AF Signal

CH3: TxD

hannel 2 Menu

= Coupling BW Limit | Vernier ] Invert ‘ Probe ]
DC L] ] _ ] ~

Figure 11. RSSI,AF & Received Data Signal

ol#) 18 -& EH217]¢] TxAudio A1 &} 417 9] AF A1 55 S Aol H]| w3k 18] o]},
B 200w/ @ 100v/ @ 14008 5008/ Stop £ Wl 260V

CH1: TxAudio (Transmitter)

CH2: RSSI (Receiver)

CH3: AF Signal (Receiver)

Trigger Mode and Coupling Menu

- Mode =~ Coupling Noise Rej HF Reject 4+ Holdoff
MNormal 3% ] =j 30.00us

Figure 12.TxAudio & AF Signal
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12. PCB 2tE|Lt £

HHIVS] s UEY A #4715 AF&3ste] S11 3 Smith Chart & 54 232 T4
F 3147 447 9MHz ol A S11 #ko] -23.70dB & SA o] %l aL, A A o9 21= 43.93+1.215

o] S Att.

Fle “iew Channel Sweep Calibration Trace Scale Marker Spstem ‘window Help

-Lng tag =000 - = 447900000 kHz  |-253.70 46
10.0004BS
0.0004E

pHo.on

50.00

f20.00

10.00

0.0o

10,00

F20.00

F30.00

p40.00

HE0.00
Ch1: Start 397900 MHz  — Stop 4978900 kHz

Status CH1: [511 C*2-PS0LT LCL

File “iew LChannel Sweep Calibration Trace Scale Marker Swestem Window Help

=10 447800000 MHz 43930
4318 pH 1.215 0

e
1.000Uf
1.000U

Ch1: Stan 397 900 MHz  — Stop 457.900 MHz
Status CH 1: |51 C* 2-P S50LT LCL

Figure 13. PCB Antenna 573 23}
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13. WGM-447TC9 & WGM-447RC9 14

Chc
32 e i+ A
A& Y 5+0.5
T AT MHz 447.9
Ao = KHz <85
Ty 2} ppm +7
RF Impedance ohm 50 PCB Antenna 33 gl
Data Rate bps 9600
i GMSK(FM) ™ 5=
F217]: 1Bit
SAA A bit <25
T2171:1.5 Bit
S 2171 (WGM-477TC9) 12
5 =4l 7 ZE
RF =4 dBm 10
Deviation KHz <25
PR A Standby: < 25mA
Active: < 35mA
[ us Standby — Active: < 2.0
ms Active — Standby: < 1.7
T2 71 (WGM-477RC9) 14
5 &9l 7 A
TR Double super heterodyne
2B 5 mA <35mA
TA dBm -107 BER 3/1000
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4 o‘\
W) +5Y
GND
o|@| PUM ...3
B sRst o
RxD oo
EnTx
~ Oj
2275 (m1l)
(57, 8Bmm)
WGM-xxxTSx
G >
] +5v
@] GHND
u P
= sRst
R=D
TxEn
O O )

—1150 (m1l)—=
(29. 2mm>

&5, 4mm)

WGM-xxxTA9

—1 500 {myli———

2575 (ml)y——7—FF—""">

(40, Smm>

i o)|
(] +5Y AL
lol&F ® 0 ::
“l@| Rst @ ° o6
Tst L N J 1 ™
TxD g N
\ o) 1
2275 (m1l)
<57.8mm)
WGM-xxxRSx
(O ™ ‘
-bU -~
GND 7
AF e
{QST = (;
I'st o T
Tx0 =
O O ) l
2575 (m1l>
(&5, 4mm?
WGM-xxxRA9

Figure 14. Transmitter & Receiver Dimension

© EM Tech, Proprietary Information

TEL: (042) 623-4470
www. wgmsk . com



GMSK UHF %,52417] (447.9MHz)

Operation Guide Version 1.0 (2008/3/3)
14. Serial Communication Protocol (Example)

F21719] dolg o] 42418 Descrambler ] 17bit ¢+ UART €] Start Bit < A &3] ¢12]5}7]
7HA = FAgkek diole 7t &o] Fo R FHA1 Al AREA}F dlo]E Skl Obit ©] 4-<]

2
Preamble 0|61 & $714 0.2 A4S sl F-0foF 42 vlog FAL & 57} ek, el w

2

ALgAF dlo] Bl &= Packet 3tsle] dEd] T Zo] £om, dlojg AS Eelety] 9T
CRC-16 U] o] E] & AF&-3st= Al o] ET.

Preamble User Packet
OxFF Hlo]E & # 4 3Bytes
F21719] kA A <l F2hE A= | DA | SA | FT INFO CRC-16
7Bytes = A-8-317] & A3t}

Table 3. Packet Example

DA: Destination Address
SA: Source Address

FT: Frame Type

INFO: data

CRC-16: 16bit CRC | ©] E]

14.1. H|0|E| Packet 5} 9 (RFC-1055)

AwkA o = UART Hlo] 8= Packet o 423 23 ¢ 5= 31tk RFC-1055(SLIP Protocol)
o] &l vlol ¥l E Packet 33li= W& Al A 8kaL 9ltt. RFC-1055 41 & befshAl dw& ot
Packet 9] Al#t3} £ 16 4 OxCO(FEND)S A}83}al User data ¢ OxCO =
OxDB(FESC)¢} OxDC(TFEND)=Z wW3asljx] #1435 3}al, 0xDB(FESC)i= OxDB(FESC)<}
OxDD(TFESC)= ¥ #s| A AES stal FAlske Follw whdle] 548 Fdste Ao=
eolsta gtk SLIP T2 &3S A5t Packet o A4t 25 28] & 4= 9lo] Packet
dole A7t golstth. Hrh #Ag A RFC-1055 419} GMSKTest X =139
SLIP.C ¢} SLIPH X218 AxF=8 3323517 E v},

rlo

‘r'“’,
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= 9J3sfA A)&3= GMSKtest.exe L2 1HE PC
COM port 1} USB-Serial ¥W37|E& & 4719k dZste] HEE:] & + Sth
GMSKtest.exe & 2 YA 7]H o} ¢} 2 AE=5-7F YERGT

!aw Eata

Data Trasmitted 0 Clear 1

b

Data Recieved 0 Clear

Por Information Preamble 7 Bytes Tw Test (Run)
A None - | FF FF FF FF FF FF FF +
Send One Packet

Figure 15 GMSKtest X 7] 3}

-4 ghH o] #Z3heke] “Port Setting” B %W ES w22 22 3}o] Serial port & A4 A 31
st o] Yo, &,5417] 9 14 % COM Port, Baud Rate, Data Bits &< A8 & Ok HES
Click 3}'H Port Information Window ©l| A2 ¥ €] 7} o] ~ & ¢l o] H ).

E3
Baud Rate

Port Setting

1200 ¢ 2400 ¢ 4800 i+ M

"""""" i Cancel
Port Diata bits Parity Stop Bits
9 Sl v g f« NOMNE i |
® 7 ~ 0DD -9
" COM3 B " EVEN
- COm4

Figure 16. Serial Port Setting Window
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Preamble 7 Bytes

_- | FFFFFFFFFFFFFF ]

Figure 17.Preamble Byte 5~ 1 & Group Box

Port 245 £ 5 =<l 3t 9 &tk F<2] “Preamble Group Box” W €] “-* & B &3} “+”
HHHES o] 83519 Preamble Byte 7|15 3 ~ 10 Byte & A& 4 o, ekg=<l
25 #1845 Byte o] AF&SF= Zlo] FHh U EE 2 7 Byte = ¥ o] §

!SW Eata

Data Trasmitted 5 Clear

O

FF FF FF FF FEFF FF COO0GT 8201 20 29 23 BE 64 E1 6C DB AE b2 90 49 F1 F1 BB EYEB B3 A6 DB DD 3C 0909 CO
FFFFFFFFFFFFFF COO0GT 8201 20 0C 3E 9924 5E 0D 1C 06 B7 47 DE B3 12 4D C5 43 BB 86 A6 1F FA B4
FFFFFFFFFFFFFF COOOG]I 8201 2054 YD 0935825 IFSD D4 CB FC 96 F5 45 38 1300 83 04 1C DB DD ER D2 CO
FF FF FF FF FF FF FF CO 00 61 82 01 20 32 20 94 50 EE 40 78 36 FD 12 4332 FG 9E 7D 43 DC AD 4F 14 60 35 CO0

FF FF FF FF FF FF FF CO 00 61 8201 20 44 4066 D0 6B C4 3087 32 38 A1 22 FG 2291 90 E1 8B IF DA CZ AT CO

Data Recieved i Clear
Port Information Preamble 7 Bytes
Port Satting Port:COMI Baud Fate:9600bps Mif: wo| FEFFEFEEFEFEER +

Send One Packet

Figure 18. GMSKtest.exe Window

W2l st o] %5 shde] “Tx Test(Run/Stop)” WHHES EF FJEZ H o 3o (Run)o.2

FAEO e A HEES HE oL, (Stop) o= FAE AHl< HEES g F<
JEE vehdith BlAEVE A5 Agol 29 dHolHE H|Fr|dor dHolHE
AHEAHoZ HY&= HAES I 5 glo] F41%8 Packet ¢ 7l59} 4-41%¥ Packet <]
Mg AR vaste] J5s A 5 Jdrh.E21% 7+ “Clear’™ # ¥ £S5 Click 314

0 o2 *%7]3} ¥t} “Send One Packet’” MHWEL nl9-~2 Fst ] wir} 3k 7)) 9
Hlo]E| S H43lt}. Data Transmitted ¢+ Data Received 9x=-9-o+= % 541 dlo]g 9
16 215= gko] 3ol v~ =g o] Hr},
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