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1.1. HandyPort Network

HandyPort Networkoll A{ = Point-to-Point Networking2t X[ &g AESHCH 2ZEof HA 3.2

£ E{= Point-to-Multipoint 7|5 £ x| & &},

1.2. EZ

HandyPort= Multipoint Network2 X| g st7| ¢|st0] Ct22| 7|s& X = ot
- Point-to-Point, Point-to-Multipoint % Multipoint-to-Multipoint &4 X[ 2l

- MN (Master Node), SN (Sub Node) ¥ EN (End Node) %[ &

- Repeater 7|s X[

- =t 260 NodeZ7tX| X|¥ (Half Duplex =4l)

-HUB % Unicast Networking X[ &l

- Unicast, Broadcast 2 Multicast x|

1.3. EAM TN

r
Ho
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chE2h ol e E Ut
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=

. HandyPort Network =

A 04 0

-

. HandyPort Network Topology
. HandyPort Network Node
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04 0 0

. Multipoint 7| & AFSH
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1.4. 74 o|H

E 11 718 oly

B HE HE

11 2013. 08. 01 MN % SNoil UART Mode F7}

1.5. 2F0f

2+0f oy
CoD Class of Device
DCE Data Circuit-Terminating Equipment
DTE Data Terminal Equipment
EN End Node
ENm Master End Node
MN Master Node
SN Sub Node
TBD To be determined

1.6. 2t 2 A

1. HPS-120 AF&AH A Version 2.0, 2013. 08. 01, HandyWave Doc. No. SYM-2008-2
2. HPS-110 AREA WA Version 2.0, 2013. 08. 01, HandyWave Doc. No. SYM-2005-2
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2. HandyPort Network /1%

£ Hol|ME= HandyPort2| Network T+Z=oi Csto] Ak,

2.1. Connection El¢!

HandyPort Networkol|= Incoming ConnectionZ} Outgoing Connection EtlS =2 FME LT},
HandyPort2| Point-to-Point Networkd| A Incoming ConnectionO|L} Outgoing Connection =
ol shtokg IR £ AAS4Y T HandyPortZt Multipoint 7158 XI5 i &
7}X| o|&e| Connection EtlS X|[@afiof Ll A2ZEQON HAM 3.28E, HandyPort=

Multipoint 7|s& X[&5t7| /5t01 st-t2| Outgoing ConnectionZt Z[Ci 67H2| Incoming

-—

ConnectionS X| & & Ch

2.1.1. Outgoing Connection
HandyPort Zte| dZ S 2= SHE HandyPortol M & HA|X|S 0| &5l0] HZES Al

siob Bt Ch OlXME H&EEZ AIZSHY| fI5td =& HAXIE 0|&5to] &S A%

ol
A

—
[

rir
rlo

£ Outgoing Connection o|2t1 g4t EESH Outgoing Connections  0|-& 5t

=
HandyPort Networkoll Al Masterg G2 A|ZHgtL L 0 & £0{, Register & Connect 2=

of

?l= HandyPort= st-t2| Outgoing Connection2 7+ L CE,

2.1.2. Incoming Connection

HandyPort 7te| HZE 2lsiM= CI2 %ol & MAIX|E grotE Zo| lojof &t of
18 CI2 &2 & HAIXIE 2olF= Z2 Incoming Connections 7HX|11 RJctd gl
t£5h Incoming Connection2 7HX|11 = %2 HandyPort Networkd|A Slave Q&S 71X

I HZHZ AlRftgHcCh o & £0f, WAIT Z=o| 2+ HandyPort= 32| Incoming

o

ConnectionS 7&IL C},

2.2. Node E}¢!

HandyPort Network= Point-to-Point Node2} Point-to-Multipoint NodeZ A g L[Ct,
HandyPort Networkdl Al Point-to-Point Node= End Node (EN)2tZ gL ct 2|3 Point-to-
Multipoint Node0ll = Master Node (MN)Z} Sub Node (SN)2 2 FA & L{C}H
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2.2.1. Master Node (MN)

Master Mode (MN)= HandyPort Network2| OtAH Agts et MN2 Ct22 S8 2
7ty et

HandyPort Network tol| stLfgto| Z=X|

5t-tel Outgoing Connectiont =T 67H2] Incoming Connections 72
Ht=A| StLte| Outgoing ConnectionS 0235101 ENmz} o1&

Incoming Connection2 0|& Z[Ci 67H2] EN/SN +&

HtZ Al Register and Connect 255 714 of &

HandyPort NetworkOl| A{ DOfAE gk 484

MN, MN HUB 2 MN Unicaste| 37}X| Etg

228 7ls

Serial Port= ZUHEZE ZEZQ AL Jts

2.2.2. Sub Node (SN)
Sub Nodeoll= 5 7H2| ENS Z& £ U= SN Repeater2t MN L= 49| SNof| o4z =

o U= SNO| ExfH . SN2 MNZF He| St 7|s2 I U

° HandyPort Networkoll o2 7H7t E2ME 5+ U

® SN2 Z< 1 0utgoing Connection ¥ 6 Incoming Connections 7}&!

® SN Repeater®| Z-< 1 Outgoing connection ¥ 1 Incoming Connectiong 7%

® SNe| Z< HFEA| StLte| Outgoing ConnectionS 0| &30 MN = SNoj| o4&

® SN2 &< 6702| Incoming Connection= 0|-& 6702| EN/SN 91Z Jts

® SN Repeater®| &< 1 Outgoing Connection 2} 1 Incoming Connectiong 0| & Ztzt
ENZ} A Jts

® UHIEA| Register & Connect ZE ALE

® SN2| Z< HandyPort Networkoll M Master2}t Slave 248t SA| =8

® SN2 SN, SN HUB, SN Unicast 2 SN Repeater 9& Jts

e CIRE Jl=s ¢

® Serial Port= ZUEZY ZEZCF ALE Jts

2.2.3. End Node (EN)

EN2 Point-to-Point Network2t=2 FM & 4+ A0, ctZ2| S I CH
HandyPort Networkol| A =|Cif 2177077k X| Jts

ENZ 1 Outgoing Connection %= 1 Incoming ConnectionZt 7ts
ENm< 5t-te| Incoming ConnectionZHS 74X|0f MNz} o4Z &
MN, SN, = ENZ} & Jts

Master (= Slave d&tt 3 Jts

Serial Port& S35 DTE &= DCER} 4& 7=
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or

2.3. Network Hierarchy
HandyPort Networkoll = Peer-to-Peer 2! Master-Slave Hierarchy? Z& & Ct. Point-to-Point
Network= Peer-to-Peer HierarchyE HIE¥2Z 35t U204, Point-to-Multipoint Network=

Master-Slave HierarchyS 7|22 2 & Ct,

2.3.1. Master-Slave Hierarchy
Master-Slave HierarchyollA{= St-t2| Master2t 092 7H2| SlaveSZ T E LIl Master-
Slave Hierarchydll A= Master= 21M-EX| Slave=1te| &4l Al&ter = U2LL, Slave=
Networkoll HIO|E{E& ™ &st7| 250 Mastere| Pollingd| ZL238F 7= IL|C}. Master-Slave
Hierarchy= HandyPort Multipoint Network2| 7|8t =2 O|= ®M2| RS-422 E+= RS-485
Half Duplex Multi-Drop Network@} FAteHCE CHSel M&E X2l Master-Slave HierarchyE 7t
X|= HandyPort Network ¢!L{C},

® MN-SN-EN Network

® MN HUB-SN HUB-EN Network

2.3.2. Peer-to-Peer Hierarchy
Peer-to-Peer Hierarchyol M= HE®/J2] ZE Node?l AHMEX S4S Al&te = UsYH
Ch. O0l= RS-232 Full Duplex UWERI2t FAtRHCE CtE2 ™Al Peer-to-Peer
HierarchyE 7}X|= HandyPort Network 2/4|C}.

® MN-SN-EN Network with Address Mode

® MN Unicast-SN Unicast-EN Network

® EN-SN Repeater-EN Network

® EN-EN Network

2.4. Network Address

2.4.1. Tree = % Network 37|

HandyPort Network= Tree 7 =0|A ENm, MN, SN ¥ EN=Z TFAME Ul 0{7|A ENTHO|

DTE = DCE2t 91Z0| 7ts& ch MN2} SN2 HandyPort Networkoll M 28 7| s2hS
2

st Tree #+=& 0|&%t HandyPort Networkoll A= Z|cif 2177 EN (17H2] ENm
Zehg 8% £ AFUCLL &, 217702 DTE £= DCESF O3 2-13} Zo| dZo| JtsE
=
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Depth 0
1EN
1 MN
Up to 6 ENs
1 andfor
SNs
Depth 1
Up to 36 ENs

or
Up to 36 ENs and‘or SNs
or

Up to 36 SNs

Depth 2

Up to 216 ENs

2.4.2. Address
HandyPort= 18 2-11f O8 2-22t Z0o| =2|&el FAE5 JHE £+ AEHCh MNIZF ENm=

=2|&el FAZ2 (0, 0, 0)2 ZHIYCE =E3SH 0] 4= Unicast Mode2t Address Modeoi| A

(SN1, SN2, FN)

EN 1= A
Depth 22| SN 2I&l A
Depth 12| SN oI5 A

18 2-2 HandyPort Network F&

2.4.3. Address Mode

HandyPort= 22|22 stte| Serial Port?hE 7HX[11 U&HCh w2t ENmo| 3Z &
DTE HE+= DCE= Peer-to-Peer #XE fIsiM= 2t2te] ENOIAM S0{2= HO|HE 72
eIt A&t Esh ENmol e4Z = DTE == DCE= Olo|Eof w2} Unicast, Multicast

=

1

= Broadcast2 M&sSH7|E A £+ UEHCH 0l fIsHAM HandyPort Networkoll A=
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Address ModeE T35t & Ch

Address Mode= MN-SN-EN TFZO|MEH ALEe 5 UEUCH ESH ENmOIAI= Address
ModeE A2 + gl&UCh Ol= ENmol ®4ZE DTE fE= DCEOMAM FAE ASE $
UA =

EN2® 218 2-33} Z'0| STX, Address, Length, User Data % ETXZ T+MEZ Packet2
Address ModeOllA{ ZHELICE 0{7|0AM ALZEl= FA= ENOl MN HE= SNt g &
I O|E2FEH X522 TFAE UL} Address ModedlA MN 2 SN2 EN2ZFE 2| 0|
ol tigt M2l 2 5HA 2D FYHSIH ENm =S MN (55 AR SN)oll MEtstuch w2k

ENmoll 21Z & DTE =& DCEOIME= 0] &8 0[E3510{ o ENolA HlolE7t ME =

=
EESH ENmoll 94Z = DTE EE= DCE= Address ModeE O|2350 Unicast, Multicast %!
BroadcastE T3 g £ AL Ch Address ModeolAl MN 2! SN2 Packete| FAE HIEIS
0

2 2?88 guch of &&= ENmo|l ¢1ZE DTE &&= DCE2Sl 88 Z 2ol 2olsh &

gd= =
l=[ojof gt ESH o] FAE ZESH Overhead ME = Y ENS 835t U= MN
= SNoil elaf M= shE ENol MEELUCH a2t EN2 USER DATA 2HS 2415t
Eych 88 ZT2O¥2 08 2-4°| Address =S AIBE = USLICL

1 Byte 2 Bytes 1 Byte 1 Byte — 121 Bytes 1 Byte

STX |ADDR1|ADDR2| LEN |DATA1|DATA2| ... |DATAn| ETX

[ 3 F Y r F Y F Y
Facket2| Z: 0x03

‘ HiolE Z2E: Upto 121 Bytes ‘
olold 2= 2o
FA 2

SNZ 4 HE EN:4 HE

T

Data or Command: 4 B E, SN1: 4 HIE
0: Data

1. Command

Packet A|Z 0x02

12| 2-3 Address Mode®2| Packet 7t=x

T2 7 Bytes

0000 |4H|E |4HE|4HE

FFF: Eroadcast

*FF SMNx00 Multicast
wrF Shhodd Multicast
w0t EMNxoc Unicast
w1 ~B6

18 2-4 Packet2| Address T+=

2-5



HandyPort Network = SYM-2300-2 Multipoint Mode
AtEAHNM

2.5. Data 5§ % 2}

2.5.1. EN-EN
EN2 Al2|d Qlemo|AE 0|&3st0d DTE = DCEO| HZdE =+ JUEHCH EN2 dZ &
CH2 ENO|l DTE £+ DCEEZFEZ2S| LHo|lEHE MEst Of

DTE tE+& DCEO| MEsh= Ztchst 224 7|52 J7HX| 2 J&HCh

i
nx
rlo
m
b
rlo
C
>
Py
_|
mjn
om
%

DTE/DCE EN EN DTE/DCE
UARTD—HUARTr S RFt fefemtsl REre H{UARTOHUART
UARTqHUARTEe RFr (et RFbC —AUART e {UARTE

+— Aired

- ANireless

J%8 2-5EN-EN Data S &

2.5.2. EN-SN Repeater-EN

SN Repeater= & 42| RF A2 7HX|12 _}AELEL SN Repeater= 5 EN Atolof| 2|xfE
Adgtg SR LCh ol & EN Atolel AHElE AFsH| 9l A" 5 ASHCh £
SN Repeater= Cascade HEfZ 50| 758 F=QLICt SN Repeater= RS AL Ato] 2]

=]
etREoE MelstH ENZF FALE 228 HAHHUS S K2 ASUICh

EM SN Repeater EM
LARTRG— RFtx ol RF 1R RF 20 pegeeetot REne —wUARTE
UARTEe ] R e | RE 1t [ RF 2 (] - BFte W—UART R

— Wired
R Wireless

18 2-6 EN-SN Repeater-EN Data 85
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2.5.3. MN-SN-EN

2.5.3.1. EN-MN-SN E+= EN

MN2 z[Cf 742 RF Xt Zt&HcCh 1712 Outgoing Connection2 ZH=A| ENmS2 2|5t
01 ALZslof sk, 6702 Incoming Connectiong At&35t0 = 6742 EN/SN= A& E =+
AEHECH TJ2[10 MNO| ZHX L Q= A2l ZE= 2UHEY BL20 AL 5+ ASHCh
MN2 CtZ9| 2t28 7|sS s ™HCh

=
® ENmMSZEEQ Data: HZEN Y= ZE

S
® SN EE= ENSZHE{ Q| Data: ENmollgt M

—

DLC . 2

RFmrx RF tx 1 >

¥

< RFmtx

7 |RFnc 1

= RF n¢ 2

«—RF n¢3

+«—RF nc4

&

< RF 5

&

«—RF nc6

18 2-7 MN2| Data Routing

ENm it I SMorEM 1|
IARTR RFDe fopeeestol RE MG FF 1-6ix et REnc —HUARTD P
UARTE RFrx gt REmMb o5— RF 11 - - 1| RFtx [UARTR 3_

| B [ .!. | FFt I‘—IUARTD( 4_
e | RF 3R [t E FFt: UARTRe &
| RFdp ezl ) RFBC ARG E
e— FFare ...............'.E'.'.'.'.:‘.'.'.'.'.'.:‘.‘.'.'.'.'.'.'.‘.‘.... FFte o UART
| RFRAne - RFt: =—JART
— Wired
e ANirgless

18] 2-8 EN-MN-SN EE+& EN Data Flow
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2.5.3.2. MN E&= SN-SN-SN E+= EN
SN= #of 742 RF A& ZH&HCE SNO| 7HX|= 3t-tel Outgoing Connection2 MN EE
= 42| SNoil BtEA] oAZ = ofoF St11 67H2| Incoming Connection2 0| &30 |t 6742
SN/ENS odZe = USUCh 047|AM a2l SNofl 1ZE SN2 =i 67H2e| ENst2h o4&
2 7 AEHcCh SNo| X A2l ZE= 2UHE X 22 ALE Jts'H ol SN2 Cf
22| 228 7ls& 7tEuch

MN E= A2 SNeZZ2E{2 Data: HZ=H0 A= ZE EN/SNA| M&

St?l SN L= EN2ZFE Data: HZ =0 A= MN L& 22 SNojgh M&

L J L J

¥ 9

DLC .

RFmrx RF tx 1 »

¥

< RFmtx

7 RFnce

= RF n¢ 2

«—RF n¢3

+«—RF nc4

&

< RF 5

&

«—RF nc6

18 2-9 SN2| Data Routing

[
|
MM or SN SN SMar EM 1
=+ RFmr -+ RFmr: RE1-Bbqp-ttt=% RFre m+UARTE] |2
el REMD: RF 1 e | REmb g RF T e i RFtc e UsRTr | 7

| RF I | R oo B JRFE FOARTR | [
N SO P S RFtc fJUARTR | |5
le— RFdre PR o PP PR 1 ol | BFRe UARTR | (B
e RF5re e RFESR: ler RFte =UART
e FFEr= — RFBre oot RFtc e UARTrR

— Wired
[ S—— WirElESS

18 2-10 MN E= SN-SN-SN E&= EN Data Flow
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AHB A A

2.5.4. MN HUB-SN HUB-EN
MN HUB-SN HUB-EN NetworkE At&3stH7| ?laiAd= MN ¥ SN 28t HandyPorts2 Ht=
Al HUB ModeZ A& = 0{of gt MN HUB2F SN HUB= MN2F SN}t 228 7|52 A
fstile st 7IsS 7 AsHCCh BHE2 MN HUB % SN HUBS| 2+28 J|lseiH
ct.
® A2 NodeZFE{2| Data: MN HUB ¥ SN HUB= ¢ZE ZE 5t2l Nodedl o0
HE &

® 512 NodeZFE2| Data: MN HUB 2 SN HUB= H|O|E|E Z&EH NodeE M 2lst

HAZE A2 2 5t9l ZE Nodedl| HOo[H M&
+ RFmrx »
. RFmb¢ e5— RF nc 1}«
+—RF rx 2«
*— RF rx 3«
«—RF rx 4
«—RF rx 5
«— RF rx 61«
38 2-11 MN HUB 2 SN HUBZ| Data Routing
MM ar Sk M SMorEMN1
1% RFrn: -t R RF 1-6tg-p FFre —UARTE |2
e |eod RE L [ RF1rx ja- -{ RFmt« |« RF 1r< e | RFtz —UARTR 3
e RF 71 — RF71 .‘*.{ FFtx I‘—IUARTD( 4
e RF 3 — FF3re e RFte +UART: ]
— RFdre e— RF4re e z RFt: m—UARTR B
— RF&rx | FF5R: o e | RFBe [ UARTRX
— FFRRe e— FFRre e | REFtz —UART
— Wired
e Aireless

18 2-12 MN HUB-SN HUB-EN Data Flow
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AtEAHNM

2.5.5. MN Unicast-SN Unicast-EN

MN Unicast-SN Unicast-EN T*Z=E ALE5t?| fIsiAl= MN ¥ SN2 Unicast Z=2 A&
ofgt BfLCh EESH ENme| SZZEES &% W0 Z=E2 MH-stod ENmol HZE DTE
= DCEOAM HEofo| 2|et path Ad&0| =35t sifoF &Lt Unicast Z=0iAM = HO]
B ™& ©™oll g=EA| pathE AHslol st=0l, 0l= ENmol ®1ZE DTE HE+= DCEOIA A|
=== HHOE Sl 7ts&uct 07|ol= Network FA7F A== 0l= 2.4.2ZF0| 7|
£50f AE&HCE Unicast ZE0M= 2E NodeZt olo] dZ=0of UAZLCL w2l HEHo

o o|af Path?Zt MY =™ HIZ S4l0| 7hsg ot

=

D o4 2

» REmn RE.tx.1

¥

< RFmbx RF 1

«—|RF 2

“—|RF 3

«—|RF ncd

«—|RF x5

«—RF rx 64

38 2-13 MN Unicast 2 SN Unicast2| Data Routing

EMm I SNarENT)
UARTRg— RFte popeeem BEmOR FREARC Mt BERe mUARTR| (2
UARTE RFre (bt REmb =R RE R} R UAR T 3_

o RF 2 [ ] ] RPEC [ JORRTR | (4

| H pran [bc et | RFe o—UARTR] | |5

LY RF5ne (B e | RFBe e UAR T

L RERRe [rreeefrrssmmmmssmesssssssssssnssrsssssnefond FFt: e—lUARTR

~— Wired 4 T raffic Path
% WAfirelaog

% 2-14 MN Unicast-SN Unicast-EN Data Flow
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2.6. Communication Mode
HandyPort Networkoll A| = Unicast, Broadcast 2 Multicast Ml 7tX| S& ZEE M3 gt
EN2 Unicast?to| 7hks5to, MN & SN2 ddofl w2l Ml 71X 84 2=58 AFEE 5+

&Ll MN 2 SNO| MulticastE AtEst?| ?|5Al= Address ModeZ A A =|0{of &t Cf,

2.7. Duplex

dutMo Z oole MSHAlol= Full Duplex2t Half Duplex?t &4t Full Duplex= StLt
of Fiz|ofofl SAlof SEe=z F4lo| TSt WAlE L5tod, Half Duplex= sh-te| 7H2( 0]
of SAIZF otd gAloz tutskg 42 ste WAls Zettlch Half Duplexel ©&E A2l

2z FH7|Ld4ck

CH=22 HandyPort Networke| &2t ZE oFQiL{C},

¥ 2-1 HandyPort Multipoint Network 22Ff

No. | Multipoint Topology | Hier- | Comm. Always | Local | Node | AT Duplex | #

Mode archy Mode'® On UART | Type CMD? Nodes®
1 | OFF PTP* P-P® | Unicast Yes Used |EN |Used | Full 1
2 Repeater Star P-P Unicast Yes No SN Used | Full 2
3 MN Star/Tree | M-S°® | Broadcast/ | Yes No MN Used | Half 7

P-P’ | Unicast
4 MN HUB Star/Tree | M-S Broadcast | Yes No MN Used | Half 7
5 SN Tree M-S Broadcast/ | Yes No SN Used | Half 6
P-P | Unicast®

6 SN HUB Tree M-S Broadcast | Yes No SN Used | Half 6
7 MN Unicast | Star/Tree | M-S Unicast Yes No MN Used | Full 7
8 SN Unicast | Tree M-S Unicast Yes No SN Used | Full 6
9 AT Mode® PTP M-S Unicast No Used | EN Used | Full No limited

1 Comm. Mode: Communication Mode

2 CMD: Command

® #Nodes: #/Tff =& 7l= Node %

* PTP: Point-to-Point

® P-P: Peer-to-Peer

® M-S: Master-Slave

" Address ModeE &AM 5t6lH Jts

8 AF2| Node:= BroadcastE AL235t1 12| Node= Unicast AMR

9

AT Mode: AT Command Mode

2-11
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2.8. MN 3! SN UART 2=

MN 2 SNe| UARTE C|ZEZ Multipoint Networke| ZUE{Z 2h2 23 ALSE = UEY
Ch. &, A2l ZHH|E UARTOl Zstod AtEe 7t & T Ol= Multipoint Network2|

SEALAIF|Z] @8t MA AUl Aol o2 MN 2 SNe| UARTO| AlZ|Y ZHH|E A
ALESIAR St BRI A2 = ASUHCH olE sl MN 2 SN UART Z=EE A

=

or
mjo

FL

O W ox
[o]]
2

ot

2.8.1. 2E Node
UART Z2=+= Multipoint ModeE 98t 2= 572 MN & SNofl HEE = USHCh

2.8.2. Mgt

UART 2 =0+ Multipoint Network2| As50| Xgte £+ JAESHCEL & ZEE AFESHAIL
At st= Zol= Ao HIEA] M5 ZhH AteE S HHSHAIY| HigCh

-
ook

2.8.3. UART ZE0|AM Z} NodeE H#HE A
2.8.3.1. MN
UART ZE7t &M 5tE MNoll= ©H Networke| OtAE dets Al st= A2l FH|[7F A
Z2E = UAEHCH UART 2271 &M 5tE MN2 Chant 22 7|sol HEo| 4zt
HEZE=WAIT 2=
=/t 7702| Incoming Connection= 7+
Al2ld QIE{HO|AS JH8l ZH[E UARTO Z7bsstod, MN 20 w2t UARTO
Azl FHlof| S
® Half Duplex2t X|-&
2.8.3.2. SN

Algld elEHo|AE Salf A2l FHlol| A& 12 Melst 7|&E sNut Set

als
s

rr
>\J

7ls2 74t
2.8.3.3. SN Repeater

Al2ld Qe HO|AE Solf Al2[Yd Zd|of A g U= A2 HMelsta 7[E SN Repeater

4>

of et 7|52 YL

2.8.4.1. MN
MN< UART Mode7} &M st =l =i 742 RF XHlg IR U Cl MA Networke| OfAE

Adgg $AdStE FHIE= MN2| UARTE Sofl &5t 742 RF AY2 2|ZE FHIE <
gt ENZF e = AESE MISEuUcCh olmf MN2 tfzel 2t9E 7[s8 st
® MN2| UARTOl HZ= ZFH|ol &4 Data: A& =0 A= Z& ENoO|l HS

2-12
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® ENSZFE 9 Data: MN2| UARTO| HAZA= ZHH|of M

DI:I-\2 »

UAR T RF b1 »

¥

< UARTb¢+x— RF rx 1

&

&

+—RF nc2

“—RF 3

+— RF nc4

&

+— RF n¢5

&

+— RF ncG

+— RF n(7

&

18 2-15 UART Mode ONOf[AM{ 2] MN<2| Data Routing

Device (Master) MN % EN1_
UARTH »UARTH—>RF1-7b¢: »| RFrx UARTH( |2
UARTh(s UARTb—5—| RF1nc ferreied RFbC [e—UARTIG | [

| RF21 [t ] RFBCFAUARTRG | |4
DR - Y Yo PR— sl .| RFbc =—UARTRq | |5
e RF4ry | cat—— | RFbe [« UART E
| RFBI Moo bz ] RFtx [JUuARTH{ | |7
| REG et | REBC e—UARTIA
S (L T———— | RFtx —{UARTH

+«— \ired

<+ Wireless

18 2-16 UART Mode ONOlIM 2] MN-EN Data Flow

2.8.4.2. SN

a2l LEoM MEE= Ho[E7F siE SNoil AZE Al2|d FHxof ME=EE= AE Helst

2-13
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kl
mr
N
I
10
)
Z
il
O
ne
ro
i)
o
o
|0l
ol
A=
I
o
m
o

d

A
r
o

N

.8.4.3. SN Repeater

0>

Il =EolM M&E== HlolE{7l i e SN Repeatero| AZE Al2|d Exlof MEY=E= XA

— A

mjo

M elstl= 7|&2| SN Repeater2t st Oo|H 51 2282 U CH

2-14



Multipoint Mode SYM-2300-2 HandyPort Network Topology
At A

3. HandyPort Network Topology

£ ZofM= HandyPort Networkel Topologyoll CHsto] Z|&%ftCh HandyPort Networke=

Point-to-Point, Star ' Tree TopologyE Xl & &4t

3.1. Point-to-Point Topology
Point-to-Point Topology+= Full Duplex % Peer-to-Peer HierarchyE X| @ & Ct ol= 7| &9
ENZ} EN, 1:1 &4le| HandyPort7t X[ 3= Network Topology & LICt.

8 3-1 Point-to-Point Topology

3.2. Star Topology
Star Topologyoll M= =& CO|O[E{7} Star Topology2| OIAEl =, MN HE= SN Repeaterg 4

w5t

3.2.1. SN Repeater Network
SN Repeater£ 0| &%t Star Topology= Full Duplex % Peer-to-Peer HierarchyS X| ¢ 2| Cf.

CESH SN Repeater= Cascading 2 % U&4Ch

3 3-2 SN Repeater

@—‘ @ o @v—@

118 3-3 SN Repeater Cascade Network

3.2.2. =t 7 Node Master-Slave Network
z|th 7 Node Star Topology= MN2 &2 2 ENmI} =|Cf 6707tX|2] ENO| HAZE + UE



HandyPort Network Topology SYM-2300-2 Multipoint Mode
At A

Hct olmf, MN2 gol| w2t 250 7|sE W22 S ENmo| 42 & C|sto]
A= & Star Networke| OtAE{TZF 2{X|sHof & Ch & Start Network2+= MN Mode, MN
HUB Mode % MN Unicast ModeZ7t & &t MN % MN HUB Mode= Master-Slave 7=
2! Half DuplexE X|5t0{, MN Unicast Mode= Path & ZPo|A{= Master-Slave T =,

Holef &4 FMHolAM= Full DuplexS X[ gt

@

MN Mode MN HUB Mode MN Unicast Mode

1% 3-4 7 Node Master-Slave

3.3. Tree Topology

331 *=

Tree Topologyol A1 2| HandyPort Network= CtS2} Zo| #ME £ &L Ch
® Depth0: 1ENm, 1 MN 2 =i 6 EN/SN
® Depth1: =|Cf 36 EN EE= Z[Cf 36 EN/SN EE+= =|CH 36 SN
® Depth 2: |t 216 EN



Multipoint Mode SYM-2300-2 HandyPort Network Topology
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Depth 0

Depth 1

Depth 2

a3 3-5Tree +X

3.3.1.1. MN

MN= 1 ENm % 6 SNJENE $8& 5 USUHCh MN2 HEA| ENmt 91Z = 0fof st
Nodeot ZE =+ U&HCH

3.3.1.2. SN

SN2 1 MN == 1 22| SN 2 Z|tf 6 SN/JENS =2 = JUSHLCHL SN2 MN &= A9
SNoi| o1Z=[0{of 5+?l Node2t HZE + USLICL Depth 22| SN2 =|Cf 6702 ENEHS

7H =

AUk
3.3.1.3. EN
ENZHO| DTE = DCESt (ZE & AEHCh EN2 MN & SNo| ddE & Asuch

ENm2 A Networke| OFAE 4gtE St= ClHto|A0| 91Z =0 HandyPort Network2| oOf

3.3.2. = 260 Node Master-Slave Network T

HandyPort Network+= Z=[CH 260 NodeZ T+&E = U0, ojufe| 7+ 2 ct3at Z5UHCh
® 1ENmM
® 1MN
® 42 SN
® 216EN
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HandyPort Network Topology

AHEA B A

N

0oa

By

¥y
L 4

=M
a00

.
-
.

D e

tH 0 69 60 6 )
E (0 69 G0 (0 G )
it P e g Foagr P
=g arleclEtlevle dlatlet
S4éﬁr.nr 5 3
(ke 2le bl ile sl tley
aile sl tlethe sl tled
e ey E e el
) Z]EAlE
Nmu LEH CACE e (R LS
N CECE B G R S
BB GG
w2 e s e e =) E )
AN
5 . E: ._-n_W..
N_Uu "q_-n_-._-.._-“_-n_WJ
=
s BB chch _-n_WJ
mmnnn»nu_;_un_Wl
a...nunnn..._-u_-n_Wl
p B e
silesleilezls s tle
it b g P
=g Ep D PG
A S
£l (0 ) e (R (50 3
L (B B e P R

& @ 060 @

13 3-6 260 Node Master-Slave
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4. HandyPort Network Node

HandyPort Network2 ENm, MN, SN % ENSZ FM& = UsHch & ZFoA=

HandyPort Network2| Nodeoll CHsto{ 7|= & Cl.

4.1. Master End Node (ENm)
ENm2 ct2el Sd& 7t
e MNP AAE £ UF
o HIEAl WAIT ZE2 Ad
® 1 Incoming Connection

4.2. Master Node (MN)
MN= Cct2e|l §EF& 7t Ch

® HI=A| HandyPort Networkoll StLt2h Z=X|
1ENm % 6 EN/SNT} 91Z Jts

HFEA| Register & Connect ZE2 AN

1 Outgoing ¥ 6 Incoming Connection =&/
HtEAl ENmZF o2 = 0{0F o2 Node2t 1ZE =+ US

MN, MN HUB % MN Unicast 2=2 &2 =+ UZ

MN2 UART Z2Z=0lM ctgel Sd& 7t
HEEA| HandyPort Networkol| stk =Xy
7ENT} 91Z TJhs

WAIT 2E AL

7 Incoming Connection =&

4.3. Sub Node (SN)

SN2 ctZ29| Ed2 7HuH

HandyPort Networkoll 00| =X 7t
HIEAl 1 MN E= SNTF oAZ=|ofof &
Z|tf 6 EN/SN =& (SN Repeater2| &4 -ofl
HFEA| Register & Connect ZE2 AN ZQ
1 Outgoing ¥ 6 Incoming Connection =&/
SN Repeater, SN, SN HUB % SN Unicast ZEZ FM&E F+ US

rr

2EN +8)



HandyPort Network Node SYM-2300-2 Multipoint Mode
At A

4.4. End Node (EN)

EN2 Ct32e Ed2 ZIrdCh
® MN EE= SNZF 1 =

= Al Register & Connect Z2=2 A

0
E
0]

°
® 1 Outgoing Connection =7



Multipoint Mode SYM-2300-2 Multipoint 7|5 AtEH
AtS YA

5. Multipoint JIs AIEY

£ Holl M= HandyPortoll =712 Multipoint 7|52 AFE®ol Cfsto] Aodsh|ct,

51 22X

L R |

= ZoM= HandyPortel Multipoint 7|5 SAM2=2 AlEHol|l ofstod MdHPEsch 7| &9

Point-to-Point 7|5 &3 ALEH 2 ZtZte| ZHof tieh ASHdEME FLSHAZ| HigHC
o

r|

S Multlpomt Zlsm A 2 F Ue YHO{E2 HandyPorte| 2o off ¢ Sea ni2}
i Ho{ =Lt ol WHOE ZZE ALEstH HandyPort7} S&HstX| o
2 = UsH ok EEPEM‘I, Multipoint 7| 5& I8 BHO0] 0|22 HHOE ALSSHAIZ|E |5t

|2k S| flol 2ol Z2|5HAIZ| gt ot

r|r

m]

BHs

1o
|'H>
OII

>I

5.2. & st=90

HandyPort2| Multipoint 7| 52 HPS-110 ¥ HPS-1200 X -&& L{Ct,

53. 2ZEQof At

HandyPort2| Multipoint 7| 52 ALE35t7| fl5toies AZEQN HA 3.2 E£= 1 o|&tojofof
ghuch 2ZEQIof ™ 3.17HX[= Multipoint 7| s& X|&l5tX| &Lt ESH HandyPort2|
Multipoint 7| 52 AtEst7| ?IsHAl= MN, SN 2 EN 25 2ZEQ0of X 3.2 o|2ato|ofof

gt ot

54, X B4

ol

HandyPorte| M% HZAS 2|siM = HandyPort7} ZAFEIS] COM ZEo| HZ=1 HFE
oM M3st= stolHEn|d 52| Efojd of&2|0/E{E 0|&35t0d HandyPort7} M3 == &
ool 2[a Multipoint 7|s& AMAAE = USHCL 2 AIBHYM A= SHO|HEDIES

SHCE MY wol ofstof g ot

In

54.1. MY #HAS ¢|st Ext

1 EHAl: AxEel C RS-232 Al2|d S412 0|&3510{ HandyPortE ¥Z5t1

o)
2
Hel
Im
i)

e

%

2 THA: HFEOlAM stolmHE{n|dE Adstil SHolIHED|E2 COM (XZEE HandyPort7t A



Multipoint 7|5 AtSH SYM-2300-2 Multipoint Mode
ALY

M=o e m2toleE MAE st ct (HandyPort2| C|ZE A7X: 9600 8-N-1, 3EH0{: §12).
olmj, sto|HE{O|de| of Baflo|M2 VT10022 MHSt= 240l E&54Ch

3 Bl HandyPort7t HHE ZEZ M= UM HES F3AI7 A4 ZEZ FgH
ct. olmf, HandyPortZ7} MAMoz MAM ZE=EZ ZQstH LNK LEDZF 1Zofch Mgt ch,
HandyPort7} HHEZ AISSIX| 2= ZEZ AMEO US™ “AT+zV' WHOE L5t &
M MA AMEfE &oIFh T “AT+ZMI<CR>" % “AT+ZX” WHO{'ES 0|85t0 ¥ mEE
“WAIT” BEZ HZA s C},

4 EHA: HandyPort7}

H MEefE =olFtich HandyPort7t HEZ ALESHX| b= ZEQY I “AT+ZV'E & 5104

—
felgtict,

HE ZEY e FHE XA 20| el <CR>%7|E Yadstn s/ A

my oo
b

A M AbEf
5 CtAl: 2o w2t HandyPortdl A M3 E HWHOIE 0[835t0 Multipoint 7|52 A& g

=

54.2. HEHO| Al

5421 HE RE

L<% & 0{>[Data Type][<CR>]

5.42.2. HHE = g7 Mo 2=

<y@H@Ho| 24l Sequence>L<H & 0{>[Data Type][<CR>]

5.4.23. #E4
® <>: Mandatory QI
® []: Optional I
o <HIHO> HEA HEAZE 74
® DataType: WEolo| w2} Fo{X|= & ¢l
® <CR>: Carriage Return2 = HEX 0x0D
o <HHO 24l Sequence>: “AT+Z”

543. 330 &/

HandyPort2| Multipoint 7| s €& B 0{oll= Multipoint 2= M HZH0{, Address ZE
Ay 9 BE Packet Size X|H E= SiA WEHO, BM T Xtz AZAES 2/st ©HM Node
Level X|& 2 %2 CoD XA W3H0{, Unicast 2EE 98t Path A&, 9Z = Node AMEf
£ @Ho, Mef M2 £3 WH0| L UART Mode AX dZEHo|{50| A& Ch

gt ZtZtel Multipoint 7| &S 2let WHO= Nodeo|l /ol wal ALE Jhs O1FIF AH

o

' HandyPort7} HHES ALSSHA| 2te ZEY mf, OfAE 2 MAE0f oH FI|Mo=z Xy
Azt o2t A3 ol 05| &g = USUCL*WAIT ZEE HEZH F7|
Moz M AZSHX| gfot & O 80|5HX| Mg HAE = AFHCH ojuf, MY HAEES
x| 22 mollE CHAl ¢1Z REE IMEfZ 3[=sof g Ch

2 <CR>: 7|2 E29| <Enter> 7|

5-2



Multipoint Mode

AHBAE A

SYM-2300-2

E 5-1 Multipoint 7|52 ¢

Multipoint 7| & ASH

YHo "HO & Cl ek
A: Address 2= dH [AT+Z]L<A><am><CR> EN, MN, SN2t 7tS, ENm =7t
B: UART Mode &4 [AT+Z]L<B><mm><CR> MN % SNEZF Jts
C: 59l Node &tef &= | AT+ZL<C> MN, SNEF 7ts
F: Search 2= A% [AT+Z]L<F><mm><CR> EN, SNTF 7HS/ONAl L HEO| Xt A
L: Node Level &4 [AT+Z]L<L><II><CR> EN, SN2t 7l5/Search ZE2°t &
M: Multipoint 2= M3 [AT+Z]L<M><mm><CR>
O: Unicast Path A& AT+ZL<O><#1#2#3><CR> | ENmEt 7t5/5t% H3o| 22 4
P: Packet Size &3 [AT+Z]L<P><ss><CR> Address ModeOllM ENZF ALE JHs
Q: B CoD XA [AT+Z]L<Q><cod><CR> EN, SN2t 7ts
R: % n2lolge £ [AT+Z]L<R>
V: ™ Node AMEf & AT+ZL<V><mm><CR> ENmEZt Jts/2ta HEo 2=
72 E2Y £ [AT+Z]L<?>
¥ 5-2 Node YO A 71507
"WHO] EN MN SN SN Repeater Hl
A 0] O 0] X ENmZ 27}
B X o] @)
C X o] @) @)
F 0] X @] X
L 0] X @] X
M O O O O
0 0 X X X Unicast Network2t 7=
P O X X X
Q o) X o) X
R O O O O
v 0 X X X gzt Ego 2= g
? @) o] @) @)
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Multipoint 7| & AFSH

SYM-2300-2

¥ 5-3Noded] HE 2E JIs50{8

Multipoint Mode

NEREEN

Node HE 2= 1A 3o e H| O
EN/ENm o) 0 Unicast Network® Z-< ENm
MN X ¢} 2 2y Hyo 2= A=
SN X O

X O

SN Repeater

5.4.3.1. Multipoint 2E M3 2

02
o
Ll

Hyo| 7

Mo

orch
oH-d

ut2to| &

2 i

[AT+Z]L<M><mm><CR>

<mm>: ASCI| HEE MY &9
- ‘0" OFF

- ‘1" SN Repeater
- ‘2" MN

- ‘3" MN HUB

- ‘4" SN

- ‘56" SN HUB

- ‘6" MN Unicast
- ‘7" SN Unicast

oY w2

2= HAIX Eg

H| T

HZPE MYo=R Sx BE HY
‘0: HE 2= (Point-to-Point 2 E)

Uo7 B YYo BE




Multipoint Mode
NI

SYM-2300-2 Multipoint 7|5 AtSH

5.4.3.2. Address = & o4z

E 5-5Address 2= MA mHo| ‘A

SHE
HHN 72 2ol E
Mz Almj
[AT+Z]L<A><am><CR> | <am>:ASCII HAdE dd =3 | Address 2=
-‘0": OFF 2 siet 2Eof | OFF
-*1: ON S AtseE s
A pE MY
Bl MN-SN-EN Networkoll A2t 7tS35t0{, ENm2 A& =7}
MN 2 SNe| Address Z=7F ONE™ ENmofl HAZE CldHlo|A=
clolef M& Al 2.4.30] MelE PacketE THSO0{0F &
Multipoint 2= OFFA| Address Z=7} ON =™ &H& g2 2
E2 MEHE
¥ 5-6 Packet Size MY HWHON ‘P
SE
HHN 7= 2ol
A3 2 mf
[AT+Z]L<P><ss><CR> | <ss>: ASCII <CR><LF>OK<CR><LF> | 2F MA|X| &
-'0: OFF
-'1'-"121": ON
Hl Address Modedl|A] ENTH ALE 715350, Packet SizeZt &5l x| H

HandyPort= ClH}O|A2| &20| siE Sizeo| TEE WX S
SHA| B2 MY Al FolE 8. &t £ Z2 Packet SizeE

235 2| Kf

>~

I

==
2

At

=
o = o —_ O
MZE AN sfol Wol: [AT+ZILR




Multipoint 7| & AFSH

SYM-2300-2 Multipoint Mode

NEREEN

54.33. BM F XIF ¢ 2= zH HIHY
¥ 5-7Search 2= M& HZHo| ‘P
==t
HHO &2 oi2fo| g
NS Al
[AT+Z]L<F><mm><CR> | <mm>: ASCII OFFAl: M3 €| 2F HAIX £
-'0": OFF =g
-'1: ON ONA|: Node Level
HHO &5
H| D EN, SN2t 7ts
ONA| Node Level A% W@WHO X M= o{, M CoD7F Ml
T ez Ats HEE
¥ 5-8 Node Level A& ™@&o]
=1
HHO 72 oi2fo| g
NS Al
[AT+Z]L<L><II><CR> <lI>: ASClI Ad gt &4 2F HAIX £
-'0": MNof| o1&
-‘1: SN Level 10| A &A
-'2": SN Level 20| &A
H| EN, SNZ} Jlsotnd, &M T X5 HAZ Z=JF ONY Wit &
M £ dZBEol dF
¥ 59 M CoD A& HHOH ‘@
=1
HHO & olztolE
NS Alaj
[AT+Z]L<Q><cod><CR> | <cod>: ASCII 6 Character | A& gt =& F HAIX &
2 ZHZ2 0 - P
HEX #f
H| 10 ONY megt 5

EN, SN2t 7bS3l0i, B4 F RS o4 2=}
|

Multipoint 2 =0f|A{ EfAH

ZER| 22, wotd MM Al RS 28 HM F XS oF =
SE 0|g5W AHSO2 B4 CoDIt MHHIDEZ 0lE olgY
g A

5-6




Multipoint Mode
AtS YA

5.4.3.4. Unicast &

SYM-2300-2

3 of

E 5-10 Unicast Path A& ™&o] ‘O

Multipoint 7| & ASH

oct
Yol 72 atz}ol e e
&3 Al of
AT+ZL<O><#1#2 #3><CR> | #1/#2/#3: ASCII <CR><LF>OK<CR><LF> | O|0[8{ =2 E=: /20|

- 0x2C echo &

- #1/#2/#3: ‘0’ - 6’ <CR><LF>ERR<CR><LF>:
otzlole 2F
<CR><LF>NOK<CR><LF>:
23 NodeZ} H|2N

vl ENm HEE= UART Mode &4=tEl MNOIAMEH ALE JHSSHo,

8% gyol 2= "

MN Unicast-SN Unicast NetworkolA ENmoi| oAZ =l Zhx|of| A

Yo ME

Logical &2+ HEEA] EN2S| & & A,

Y@ ME=2 flsiA = Escape Mode Sequence “+++" 2/240|

M3 =|ofot & Escape Mode Sequence= MHE PathE #+=

Aot s

F 5-11 M Node & &2 HHON ‘v
oct
Hzo| 78 oj2o|gf =
&3 Al i
AT+ZL<V><mm><CR> | <mm>: ASCII <CR><LF>OK<CR><LF> <CR><LF>ERR<CR><LF>
-'0n B &= <MEf £H>= O
-1 1&0ict £ ON g 5-1 &=
-‘27 120t &3 OFF
H| D ENm EE= UART ModeZt &4 3HEl MNEZF Jhssto{, 2H& -3 o
D ™S
T4 HdZE Melz HHEo MEES fIHA= Escape Mode
Sequence “+++" 230[ MW= ojof Sto{, WHO|= MN X 2+2+9]
SNez MEE = MN 2+2ko|l SNO| Atalo] ZHX[1 U= st
Node 2EfE HEE
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Multipoint 7|5 AtSH SYM-2300-2 Multipoint Mode
AL EH A
Byte1 Byte? Byte3 Byted Byte5 Bytef Byte7 Byte8 Byte9 Byte10 Byte 11 Byte 12
STX |ADDR1|ADDR2|ADDR3| #CON | 1stNS |2nd NS | 3rd NS [ 4t NS | B NS | B NS | ETX
[ F Y F 3 & F Y l\¥ _/.ll
~
5H#| Mode &HE (ASCIY: _
12 =l 512 Node 4 N | 2 | Packetel & 0:03 |
"0 ="6(ASCID) 'STSNeZE Hd
'E ENEZ HE
EMN -
"0 ASCIN
SN2 2 ot Mode F=-
"0 =6 (ASCIN SN —(ADDR1, 319 Mode #=A , 0)
EMN- (ADDR1, ADDRZ, 31 Mode &=M)
Sh1 A Ex) sl MIAIRI2F ST, 0, 0)HIA A EZ SACHH,
- (ASCI) BT Node2t SNOIE, F=4-= (1,2, 0)0[Ct,
= BT NodeJt ENOIBT, == (1.0, 2)0lCt
Packet AlZf 0x02

a8 5-1 O v &£ A

5.4.35. AE| dME &3 W@alof

¥ 5-12 52| Node MEj=3 HWHO ‘C

ock
— o -
YN 72 2ol E - -
o= Alj
AT+ZL<C> N= MN E&= SN = | 2F HAIX] &9
2, AZE Node
S R = k=
Node 2tEff &=
H| D UART ModeZ} &4stE MN2 I8 513 s Mef M2 =
24
=1
¥ 513 SZ} o2lo|e &3 HHN R
oct
— o H
HHN 7= 2ol E - —
o4 Alj
[AT+Z]L<R> n= 28 nf2lolge & | U3
E_:l|
Bl 11 ENS| A &M AA=X| AUAHL, 12 =ol= Escape Mode
Sequence FO0| HHO U Jts (B HHO 2= L)
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Multipoint Mode
NI

SYM-2300-2 Multipoint 7|5 AtSH

E 514 2% £3 W@ao] >

SE
¥Ho & ntz2to| - —
o3 Al i
[AT+Z]L<?> 5782 T2 &4 =)
H| 2 ENe| &2 T4 AZE=X £AUAHLE, 99Z Fol= Escape Mode

Sequence =0 HHO| Y Jts (HE HIFO ZE L)

5.4.3.6. UART Mode &

2 Hof

¥ 5-15 UART Mode A& ™EHo{ ‘B’

=1
HWHO F& ojztolg
ME Alaj
AT+ZL<B><mm><CR> | <mm>: ASCII UART Mode AtEl | UART Mode H|Z
- ‘0": UART Mode Off 3 A m2lolg | Msh 2 gt mhgt
- ‘1" UART Mode On = olel &
Hl 2 MN 2 SNZF 7ts5tHd, Multipoint 2= HHEHo| Al T AL, F,

Multipoint ZEE A4 = UART Mode 2HEff A& 3
T4 HdZE MelE HHo MBS fIHA= Escape Mode
Sequence “+++" 20| M =|ojof T,




Multipoint 7|5 AtSH SYM-2300-2 Multipoint Mode
ALY

No text.
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