TCS"'#Q Scr; p+ Pof t\me,+C.f—S

Remo\r |< Beﬁ;ra Qsa. :

C°"'\M r\cl n?ﬁmir\ V&'"\&-l R&\nq&
03 Se.', Hicm/qukd’ -}‘/P& O‘GFSK E‘\c‘r\ V‘\l'-'& MVS+ L(’, s&f)&f\‘"ﬁd
= LORA L7 a Space wl\cn &n“erec;
[P et Ree | 0m B (DBH) to the Arduine IDE Serial
;"IS Monitor. There is o limit
=7
4 =20 OF 9 Vqlu&S wLic\'\ Can LE—
5:=22 . .
2 Set Freqrency 150 &0 000 - 940 o oo (Hz) entered vsn3 the Seial
3 Calibrate 0 =64 kHz R( Oscilldor Monito 7
I =13 HHz RC Qscillgho
2 = Phase - lacked ||¢,° Ex.37 12 34 S6 78 9
3 = hnalog-fo-Digital polse Vil transoat
4 = An«log“‘l'o-o;ss:{'ql &N 0\3 S‘H‘&é W;SZA%&-
5= Aﬁq‘os“‘{'o—ois:{'ql B»H(P I —2 -3-4-5-b-/-B-
= imaoge
7 = AII3 VQ|0¢.2 ans&
4 Calibrale imoge 150 - 960 (Lower bound) 150-960 (Upper bound) |
5 Set Quer- C._r;m'};&‘i'“}:on Q- 63 (HVH'.,.L, by 2.5 for MA)
6 Set trimeing capacters |0-47 [XTA=1l3*vale 1x047] [0-47 [XTA=1.3* valee 2x047]]
7 Se+ Lora CRC (\E CRC D.‘squaJ
|=CRC Xc‘l‘:ve
8 Set Lo, invert iq | 0% Invet x, Disable
(‘For‘ goteway &ﬂoa'l'nln?':{'gl | = Im@r'l' e, Actoe
9 S¢+ Lo(‘q ‘ven@lgf' +7P“-" 0= Explic‘n“'
| = Imn]ici+
10 Se‘l‘ Lo('q qu'cﬁ\cl le'\q‘H\ 0‘255' (b‘if&S)
1l Set Lora Preacsble leoth [ 0-65535 (symbels)
12 S&'} Lof'n Sprch&d-or S - |2
13 Set Lora Bandwidth | 6=500 (kHz)
5= 250
4= 125
3=62
10=4)
2 = 3|
9 =20
I =1S
& =10
Q =7
4 Forward efr corredion] | = Y5
Code rate 2 =4
3 =47
4 =Y
15 low Dato Rute 0 = |do Disahled
0p+im:iq+;°,\ | = |d('o AL+;VQI
16 Aoto Low Dake Rq"'& 0 = octe ldco Disabled
Optimizatian | = acty oo Ackive
17 |6FSK Preggble longth |8-65535 (bits)
18 GFSK Preqml,le Dd‘u‘l';or\ 0= Derf"ca‘for oq‘

H = De+¢¢‘|' minimem & Lits
5 Detect minimea 16 bitg
b - Detect minimuan 24 bits
7 = Defect minimim 32 bLitg



C"MMA_-\J nFAnir\g V&"«L-l anq&
19 Set GFSK Node AMcs| 0-25%
20 Set GFSK Brodenst Addresy 0-25%
21 Set Address Fitering [0 = Address EMering Jisabled
I = Address filtering (Node
2 = Addcess €lHecing (NoJc"BmAJoASH
22 Set GFSK header type [0 = Fixed Rcket lengih
| "Vqriaglp po.f.k&"‘ |§'\q'H\
23 Set OFSK Riket lenath [0-255 (254 £ oddress (-‘:T%'gr:ng on)
24 Set 6FSK  Cyclic | = CRC OFf
Redundancy Check (CRO\Q = | byte CRC
2:2 byte CRC
4 s | E,'l'& ir\ver‘l'eJ CRC
6‘2 L\’,-I—g ;nvﬂ*&d CRC
25 Sd’ GFSK DC ‘Fr‘ec_ 0~ DC Free \:Jlnl"u\if\ﬂ 4\'€
Whitening | = DC Free Whitening
26 Set GFSK bt rote £00- 300 @0 (bps)
27 Set GFSK freqeency deviation 600 -200 000 (H2)
28 Sei' GFSK Pu'sc SLqu_ 0 = Pvlsc skq‘:& QGF
8-= Gﬁuss;gﬁ BT 0.3
9 unss:om. BT OS
10 Gavssian BT 0.7
i GAI—SS;AA BT I
29 Set GFSK bandwidth [31 = 48aq  (H2)
23 = 5800
15 = 7300
30= 9700
22: I| 700
14 = 14 6Q0
29 : 19 500
21 =23 Ya0 Reﬂ,fcr\ce, quq“'luf\
1329 3a0 25
28:39 0Q B > 2% Fdeux 2, (32x XTAL) o
20 :4b 90Q ZTXTAL bt rote epency Brrar
12:58 600
27 =78 290 XTAL = 32 000 000 .
19 :93 800 Fre vency Eeffor = Cr,s q' Fre vency erfol”
= ”7 300 in qls’(arI-quaﬂ\S v !
26 =156 200
18 =187 200
10=234 300
25 =312 o0
17 =373 60Q
7 =467 Qg0
3ﬂ Sc‘* GFSK Sy'\c word Vqlue-l Vq|a_&_2 V\lue..3 Valn-e,."* Vq'ue..s Vq'a-&_b V\'ue-7 Vqlu.b_s Vt\,vc_"
0-255]0-255]0-255 [0-255[0-255 [0-255[0-255 [0 -255[0-8 (iengtl)
3| Set GESK CRC Seed [ 0-65535
32 Set GFSK CRC Rlyromial| 0-65535
33 Set GFSK Vhitening seed| O -65535
4 Set Transont limeot [0-262 142 (ms)
35 E&ﬂ Teansost Bug‘ﬁer‘ N/&
3L + Treu\sml"‘ BU G&f‘
Base Address 0-255
37 Trq 1\5,\,\'. Vqlue-l Vq|u.g_2 Vq've-3 th.@_“i‘ Vq'ue -S th.g_é Vq've -7 Vqlu.@_s v:\,uc_9
0-255[0-255]0-255 |0-255|0-255 [0-255[0-255 |0-255] 0-255




Command
38

Meanin

VQI ne -1 Rl’\nq [

S&‘I’ Loca SyMBol Towgoc t

0-248

39 &‘l’ Re‘e;ve ‘T,',.,\eo‘,-,- 0- 262 |"|2 (rV\S) or |é 777 2'5 ‘Rf r)(_CQ'\‘Hnuovs
qo RGQA Receive, B\;Cce.r N/A
Y1 Set Receive BfFer— [0-255
Bgse Adg[rgss
42 Set chip to Reseive medel N/A
43 Set chip to Receive mode| Valce— | = Receive made time
with doty cycling valve_2=Sleep time
ik Set chip fo Standby mode[ O = 13 MHz RC Oscillshor
| = X0SC
45 Sel- Reccivc/Tranhﬂ' 32: S‘i‘m\dby (|3 HHZ OSC;"K‘,‘N’)
Fallback Mode. 48 = Stndby (X0SC)
b4 = Freqeency Synthesis  Mode
46 S&" CL;P into S'ecp 0- Cold S+qf‘+
mn_d; Y- MWacan S+qr+
q 7 queuln C‘\;o M/A
48 Sed pe(Sonq\lizeJ Valve | Volee .2 |Volee o3 |Valee Y Valee .5
CAD Parameters 0= 1 (symba)) [0-255 [0-255  [0=CAD ooy [=cad Fimenct (ms)
Refer to sechon 134.7 [1=2 (cad detecH(Cad detedt |1 = Ra (32 L+ '.nh,su-
2=4 pea e 16=LBT | maximem
3’8 (ﬁ\"L\ck
"l' s llz mod&
Ll‘) Ckm\f\&\ Lc'}:q;"), 0= with Pﬂf&:r\qhzd C\d Pﬂ\(qﬂ\&]'&fS
detection [= with best Keown famneters
(Ee&e: only bondiidihs S0 W2 and 125 Whe b best
Nwn S€ : of §P§Bgcl q.‘l'mr( 7 ﬂ\m..o'k ' 1200.
50 Set Froqeency Synthesis| N/A omﬁm 213.1.3 =
S Set TX contnvous wave | N/A Dodasheet : 13.1.9
S2 Set TX ifinite pleam H/k Do\‘l'e\;kce‘i' 1 13.1.10
53 Get interrupts N/A
Sy C|eqr iml-err.,p‘hs N/A
58 Get tme or oic N/A
NYS Get APT Stutes N/A |Q=0K [ 1 =Unseppocted Rabore |2 =Unknown Valee] 3 = Ecror|
57 Get Chp Status N/A Dadasheet : 13.5.1
58 Cet  Device Erracs N/X Dodogheet :13.6. |
59 Check Receive B-,C-Cer N/A
60 Check Lors Picket N/A
bl Check GFSK Packet N/ Datasheet :13.5.3
62 C-k&cl( p\\,lo\d L@'ﬁ*l\ N/L
63 Check Preamble Length | NJA
Gq Ge.+ Lera pﬁﬁ.m‘l’ers N/A
'G‘om ‘\Q«\ée{ QQ rece;ueJ
packet
bS Get Packet + N/A
bt Gg,‘l‘ Lo shatistics N/A
¥i Get GFSK Statistics | NJA
L8 Resed Sklbistics N/A
L‘? Gef Lc!o\ Syf\c \I«/ord ”/L
70 Get GFSK Syne Word [N/X |




Dé‘;uH' Se‘“r;r\ss qC“'er Ih:kq):zq"':m\

Po\rqﬂ\e'{'e — Setti g
Transwt  bfec  base  addrese 0
Receive Lo bose oddress Q
Transeit  Timeoot SX|26X ~MAX _TIn EQUT _IN_MS
Rective  Timeot Sx126% - RX - SINGLE _MaDE
Freqeerey 915 0o Qoo (Hz)
If TCXQ = diel setas bl | L7V with #meocd 320ms
Cal '.quhors A”
c(:g _ rx _ hoosted ON
pxece'.ue / quASm:'{' E‘”Lo\ck Mode S'I‘o.nd |o7 (XOSC)
Startep  Mode Standby (x0SC)
TfDU\SM.-"- poue(' IL} (DBH)

Startep Recommendations
Set Medenm (Command O)
Seb Pagload Length Accarding to the  modem (Commmnd 10 o 23)
Set Receive Mode for  Recever (Command 4U2)
Transmit with Traasmitte~ (Command  37)

Note for GFSK  Medilabion

~Use Ry _cankincors by exee_vjr.‘.\j command 39 16777215

“Syne Werd  must b con ?jvre,J\w else.  ceived datu  will Le incomreck
~Govssion Fller wusk be  cofiqered  the ligest s the ssfest ophon
~Syne word comnet  be ol 2ens's

= Al Syne word byfes mest be filled

The GFSK Mdem fended t be unpredichble whea I wes festing it

These  recommendations made H work (‘or me . doat  interpret  them aS fequirements.,
N P ot



Lora, Paameters Sething
Ado b dlo le optimizaton | OFF
Syne  Word Qx4 (20)
Spreadfactor 7
Band width 500 (KHz)
Code Rute /8
Low Dafa Rafe Opfmzeion | OFF
Preamble Ler\SH\ 6 (syebols)
Header  Type Explicit
Pagload  Leagth 0 (bytes)
CRC ON
Tavert IQ OFF
Symbol  Nember  Timest 0
GFSK  Pacameters Setting
B4 Rudle 400 (Lps)
Frequency Peviction 600 (Hz)
Polse  Shape QFF
Ban dwidth 373 o0 (Hz)
Preamble.  Leogth 32(kits)
Preamble  Detectar QFF
Syne Word Lenghh 64 (biks)
OFF

AdJ cess F- [Her: r\j

I‘leqcler TYPe'
Poylod  Lenghh
CRC

DC Ffee \'\”\:‘I'Cr\;r\s

Fxed Picket Leagth
0 (byteg)

OFF

OFF



