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%5 CANopen =3 2 8] 5 EAE

1.2 P2

> ARMIKAE CANopen %% |-7& CANopen Muli, 7& Modbus F%% [-/& Modbus F-ufi, A LASEILZ A
Modbus M5 CANopen =53k 2 ) Ff) 4 il A5 5

CANopen 37 Ff CANopen DS301V4.02; 37#f NMT. PDO. SDO;

% 3CHF 8 AN TPDO F1 RPDO. 4 /M55 (1) P Download SDO Fl{i# Upload SDO;

% 3 FF 64 4~ TPDO. 64 4~ RPDO. ZHF SDO X Fir A\ iy H Bl A e 22 b X 15 1) 5

YV YV V VYV

Modbus T3 % FrIhfgfS: 01H. 02H. 03H. 04H. 05H. 06H. OFH. 10H S IjfE; S0 ik
: RTU. ASCII

IR CAN 7% S5K~1Mbps:

SCRFH DR R 1200~115200bps;

BIATILEATIX RN R 1K G 512 2710, B 512 775

CAN [T1F1 RS232 (RS485) LR HREA R 1KV H)'G HL I

v ¥V V V

1.3 FARTEs

® 1 LISEILZ A Modbus Ml 5 CANopen T2 W] () 2 15
® CANopen M ulikefk:
> CANopen % #F CANopen DS301V4.02; % ¥ NMT. PDO. SDO
> CANopen 4137 fF: 5Kbit/s, 10Kbit/s, 20Kbit/s, 50Kbit/s, 100Kbit/s, 125Kbit/s, 250Kbit/s,
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>

>

>

>
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® HLHNF: 100mm(K:)x700mm( 5 )*x25mm(iF)

® A 35mm 5L

1.4 HERLFRA MR

1.4.1 BEHTHRIRK(GB/T15153.1 classIl)

HAL Y5 N [ %o
it 137 B HaL 54 N B % 2 T]
AT TN B 2% b
551 PP E 2.5~3kV
P37 I 1.0~1.5MHz
Jit 0 % 1/2 SEWRIN ] >61s
HEM 50 [HILL F/s
TR T PHT 150~200Q

1.4.2 PUEBEE KBRS (GB/T17626.4 classIll)

FLYR T ARSI AT . 2k vV
B SR, 1KV
BEREMR 5kHz
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1.4.3 BB TI(GB/T 17626.2 classlll)

Ttz P M HIE IRy 38 A 2 i S o3

R, HLUR 6KV FRAECE, BRI SN LR 22.5A
KL BEAE 1 FPLLEfTa] R 10 (AT L
etk IERE

1.4.4 $E5T R (GBIT 17626.3 classIll)

NS 150MHz, 400MHz, 900MHz

0637 10 V/m

LAY ARG AR5 R £ T s il 2 ¥ A i DR 5 S LR
1.5 MKFE M

ARy w He g A O B
MCO-242. MCA-240. SCA-102 %,

SAECL b JLER = S B, 5 10 2 ] I kwww.sibotech.net, 55385 $8 T H A SRR : 021-5102 8348,

1.6 RiBMER

CAN: CAN 2278 [E BOSCH 2 FJ A\ 80 AEAHI A fift R BLARY A= A 2 1428 1l 5 A 3 2 T) PR 4
PEASH I AR 1 — P AT RS D, B2 R, WEA T LU R4 g B0 AT
Y. JEFHEA AL IMBPS.,

RS-232: &2 [ i 7 THV43EIA (Electronic Industry Association) 5 [ —F AT BE 8 bR UE . RS
SRS HEAERRIE AR, 232 RIS . RS-232 MERARHERA 25 M5 54k, QR —A s —A40
BhIEIE. 2RO EEAEH R, RO A, AR LS ST S, 4RIk
B SV S

CANopen: CANopen J& — it 3 #4 76 4% il J5 38 9 % (Control Area Network, CAND |- [ &5 22 18 TR

P B AR T g LB T E W AR RN AR ge b A, o MR B M B .
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2. IR CAN S IFIUEI (% 3399, IEMERE/DH 2, 4 k.
3. RATBAL TR ] PR

4. GERLERECH B, WEEABATIRGS.

2.2 TR

B CD JERRATF NI GIR S, $TIPEHD,  Zeell B /A CM-123,
2.3 IR

1. K MCO-241 5 iR Lo, Xlidietl, He Wor CP», FoRM it T ERA.

2. K MCO-241 #1155 PC &4 (FEE: 24 Modbus i 1 RS232 i, JEBM A #1128 k), T
W7 CUN

3. AREEE 4 B E i, AR S PR 7 SR ICE CAN LUK R LA 24

4. P& CANopen fig4. (MK 4 F95)

5. ML Modbus fir %o (HIEEE 4 F19)
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OFF %)
e GR{OH BATIRGS
CAN R ey
fT (STA) (0 B R 1R PLEATIRAS
TSN LB U NP UR AR
e & K PR
SEAT IN AR MR e
RN AT -
B4 ZLAT N AR R EHE
(TX/RX)
fT K o e E e I R

E: MCO-241 % & ANBCERESE, FS % BoR H“CF”,

3.3 CAN ¥ 44k

MCO-241 [f] CAN 3t 3% FH FATiE B s

Q 0 Q Q O

©24V CAN-L

CAN-H @24V
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3.4 HOEE

MCO-241 F 5 D ] DB9 /A 23k 1 2% -

RS-232 $211:
DB9 (M)
6 9
ONONONO)
roppPpoO9
RX | GND
TX
51 Tike
2 RX, HH P W&N TX &
3 TX, S5H &K RX &
GND
RS-485 $211:
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A+ GND
B-
5| A Thee
8 B-, RS485
A+, RS485
5 GND
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CM-123/2— % T Windows -5, HRBEEMCO-24 1AHESH iy A 1L B fE. AU 2y
HMCO-24 11 C & J7 1
Xk B B AT 3 N P 8 4% St -
EHER S

SiboTech

pE e MCO—241
ik
B IR A X TEAE
BT, n“MCO-2417, S H U R i

& PIARERACEI23 ——NC0241
I E BiEE EEw MHEBW

£ o U a =

Hehmr tREEE TE Ssheen Hid
* | CANopenfi 28 250K
TEEE 100
0 Modbus ChNopen 7 5 4L 1
RPDORR)E B 31 B 5] 0

T PlList

K2 i CANopen (1) £ S
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4.2 AP S

CM-123f SIS ARRs, SEfps, THRA, PRESF, Baghdl, B EREAER .
ik AEIZAAE S PTAT IAEER 23 AN R] B SO

4 PARERCNI23 ——NC0241

I Bt SE@ EHo o o
E 00 A= L
b IR=0 FESE  TE By Hil <IF ] /E\_*V
x &%$ & _AG00
) Clfpen SR 8fir
B9 Modbus e e R B 30
Hei8)IEeT B 5] 0
F LR ES
P i W
S AR E AR H
&k?ﬁﬁﬁﬁlﬁl 1
htx mﬁm&:m%%\\ﬂ\\\\\
YRR ik [t ANREBESH, Kt —F
PN, ) [FERRE SN TS KTU
& CANopen ¥ H A5 A B L
4% 11 Modbus [
2%, R A VEBRA e : ) LA
Rl 4 4R LI 4 A R
N PRI 7 6 P T
i 4_\T@m
4 BibDfE v
THAL
T AL R

EEo o A=

BT e BERTe WS MiErers  EfE T#  HabEE Rt

K5 T.HF:

IEFAT TR B BT, MR a4 MR A4 L6, R, AU, i,
s 8 n— Modbus W

T it A Modbus M 1 2
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S0 fir 4 5% — 4« CANopen/Modbus iy 4

UL b o £ MR Rk 3 FLEE 7R
U R B (5 R F AR

@B 11t 1% 2 e S FEI P W S

] 00 o R A A MR, B s SRR 1A

4.3 BV E B

4.3.1 WAVESHE

- E‘T-I CiNopen
B Receive FIO
[] Transmit FDO
=I5 Modbus
= E‘T-I Hode-1
[ imesmes
F] Atk
[ iEiEEEER
[ iEwATESR
= Hode—2
P SeieE
[ MBaTFESR
= E‘T-I Hade-3
F E2ieE
| MBS

K6 CM-123 i £ 40 & A1
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4.3.2 wEAMEBRET K

XTI, SCRFUE g Ay g 4 T RN B G R

EEo o ¢ 0 A =

wEmys Wt ey BEres L T# B=tti il

K7 G T AA

=¥ CANopen
E Receiwe FIO
[*] Transmit PDO
= Modbus

- ol [
a

AR =2,

o] [

= Wode-Z

[ Ea#A

| mEe T
= Hode—3

[ B8

[ MEE TR

I8 A g A

4.3.3 BEVEBRAEME

1) BEINY R A b S i Modbus, SRS IATHEIN Y st A5 T IR BEIN B Y R
2) MUBRY R PR A B T AR RS 5, SRR AT IR R A o W AL P i Al
TR o
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3) WA ARV R B B ATRE, BTN A SR, D% AN fi

A UEAE, R PR, Wi 9pR:
Modbus H i FFar45: 01, 02. 03. 04. 05. 06. 15. 16514,
CANopen H A 32 #7172 :Receive PDO

P4 Whd A% H

Transmit PDO.

TefEe S X

01 1 éﬁ% i
83%%ﬁ§§¥

1ETRL
04 =55 %%
05 HE-|~&
06 MERFires
07 EAIEERE
08 (W7
11 ﬁﬂ? iEFE'J
12 181 L+
13 12FF F IJ%E
14 %m Eélﬁé
15 5£
16 fﬁgﬁﬁ‘%ﬁ%}

K9 #EModbus 17 s 38 iy 2 -2 £ iy 2 X TR AE

TS S X]

Fecelve PLO
Transmit PDO

K10 fECANopen [ 1 fin iy &-3% £ iy 2 X 1FAE
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4) MIERar R il be o, bR, RIFHATIMER G BAE. %A 2 BIBIER .

4.4 BCEAEBE

4.4.1 Modbus M 2% fic & 3¢ & ST

TERAALEIF, HdiModbusM 46, B A0 K S WoR i

£ RARERACI23 —NC0241

THE BEE BHEW EBW
B ¢ L A =
S LEEE  TE S s
* | 9600
) Cillopen E2iind afiz
0 Modbus uﬂﬁﬂﬂaﬁ- 30
SRR AE BT E (8] 0
EHERE E
el Aot
AT, i AT
JiRe ] L (8] 1
AL 10
FO5 0
Mtk i
(iid 15
e AR RTU
T PList

K11 CM-123Modbus % £ it 41 K LT

AIHCE I

®  Modbus HIREFH: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200bps 1] ik

® il 841

® NI I ] 24 Modbus Fut AT, SEAF G FIIE], JEF: 300 ~ 60000ms, ERIME A
30, LA 10ms A7, GRS NEE IS TRD 24 300ms

® ALUIENSIN ] —4% Modbus fir4 A 56 IR I A S B R IN 2 5, KIE TR 4% Modbus fiT 42
B, FERMETE, JEH: 0~2500ms, ZRIAMEA 0, LA 10ms Ky #fr

o AR LK. MK, TR

o ihiiewiksE i : Modbus B4 Ciitiar4), A 3 Bl A, Ak, A,
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BRU S EAR H H
8. 55 Modbus B4 7 AU R, AR 4 E A AT R
b 25 iEH it Modbus 5 fir4
A B AR, A S S, AR TR A S 5 L
® dELAR AR R S R R LA, Rz B B 10, A PE S a2 10 1K,
P a2 & 1k, BRIAMESY 10,
L T VAT W VANV VAT B
® (L Uik$E: RTU. ASCII W]k

4.4.2 CANopen Wi 4& it 541 & S

TERAALEIFI, diCANopenM 45, & A0 K ST WoR i

MHFE RIEE EFW #HEW

= o A =

S LREE  TE  Eaen s
* || Calopeni 58 250K
TEET EEh 100
0 Mo dbus CalopenT) AHEHE 1
RPDOMARZ T B 8] D

P12 CANopen [ £ Jic B A8 Bl S 1
AEEEZHCN:  CANopenll TR . CANopen 17 s Hill 5%,
® CANopenil il 4F%: 5K, 10K, 20K, 50K, 100K, 125K, 250K, 500K, 1Mbpstlik, ZRIA{E A

250K
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® CANopen Ti siHhihil: W ICAECANopen 117 s, ERIAA1
® EIRJHAN: WENHBN (REMED =0 FoRAHERN E3), T AROER R HEN H3h e, HIERH
210220 RO 48 5 1%, Yz 0~2000ms;

4.43 R B S

e RN TR RS T TR KD W Wik N S LTI TR TS

£ PXREHRFICNL23 —-NC0241

i@ RHEE@ FEW MG

= & i L A =

RS s LR TE SMES Hb
* || Ak 2

0 Chlopen
= [ Modbus
B Hode-2
B Hode-3
B Fode—d
Bl Hode—5
0 Hoded
9 Hode-T
1 Hode-3
9 Hode-9
0 Wode-10
B Wode-11
B Hode-12
9 Wode-13
0 Hode-14

P13 A 5 fic e R P ST
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A S AE A CM-123 R R AF IC EEMCO-24 1), B fif SGHC EModbus ¥ 73 i &, I3 HiExce 136 A% . Excel
b P 5 PR BTG 9Modbus iy 4 A HAES 125 N Ay H b DXAH R (1R e S Bk, TR 48 mT URR ik e i
Hbhik >R i E CANopenAH iy 4

DA E Modbus iy 4

4 FANELFCELZ3 —EC0241

TEE BEED SEQ B
2 0 oA =
Blis HESE TESE OB ST
* [maErg 3 =
7 CANopen Modbus%f?ﬁ%iﬁi‘iﬁm ]
-6 gﬂbus BTt 1
=Gl Hode-6 PSR it 0
[ isesmies s
AT gggghﬁ%z 9}«‘#&
TR CRC
HEA TR
FH# 0
2 oF
* B R, A KR
114 Modbus i 2-ic B A0 K&l 5

® Modbus A A ALl Modbus Mk 1B #4 HH 25 A7 4/ T O B/ 2k BBl At g M bk, YR 0 ~ 65535

QUINVG:LR! )

E: BCEBAT CM-123 Hizdk HER IS hsbht, A A PLC Mhbiny, 5 T He 0 — 1, PR S

LR CE R

PLC k55508 B B U IE2S 6 fn 1 2R s«

www.sibotech.net

me PLC Huhl2é45) POPIAE RIS E:LRi
IR A 00001~00010 00000~00009
B NIRA 10001~10010 00000~00009
PREFZ LA A% 40001~40010 00000~00009
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‘ LPNEAY T ‘ 30001~30010 00000~00009

Blhn: H4ECE I Modbus fiv4 4 03H CEEARFF & AFes), M/ A2 PLC Hubik (4 40001), fFiX—4%
HH (Modbus & ff st anthisit) NiZimA 0,

A H: Modbus M BE 6 27 4745 T O/ 26 Bl 1) 2K

WAFU R at ik th “ AU (SRR T RAS) 1520

WAFBU AL A (0 ~7): X TAAERAEIR S, FIRCERMGAAE T A E, JEEZ 0~7
TR AT 2 PRI AT, IXIED T AT CANopen $dfe % AR VG 1M B8 & )18 o
Modbus FEANFFAERAT 2 AT, AR AZHT N, BUR % 2 DT R, B
AT e

AT AP 0, PO RS A, a8 ] 6 AN ) il 4 X PRI 41 B T
R ESR 1 A T i s A LR (24179

FLE L PrfiModbustiy & 25, VAL “ AU " (S IHAERTEFD TR, 33 HExcel &%

PL R C & CANopentiy 4

HirE BfEe EFW #BHw

T Plist

£ PECRECNI23 ——NC0241

2 ¢ oA =

MEzars LS8R TEH  BbH Wl

T
[] Receive D0 BT L 0

[l tnates
[ #RsEee
[ wsnises

¥ 15C ANopenir 4 e & FL 1 5 i

® AL WA H TR
® WU bk WU B OC AR A A7l (LD
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® COB-ID: CANopen PDOIE#:ICAN ID % (-1 Hl); Transmit PDO 4 HIHAE N . 384+717 mi ik
(Ox180+7 Y i ihi:) B 640-+71Y sidtihl: (0x280+715 sidihib) 5L 896-+717 sl (0x380+717 ridthl) HE
115247 i il (Ox480+75 wi il , W SR A )™ BEHH'S 5 E SCROEL, T AE B HrabIAE kb 2 — Tt &
N EARIES Prg (e Receive PDO iy-4 HYBRAE(E 4 : 5124719 Ll (0x200+717 x5 768+
T hE (0x300+75 i) BR 102447 fibiE0x400+71 Al B 1280+75 sS ikl (Ox500+715 55
Hohk) AR S B SURE, 35T Sl AR R IR
FC & 4F T A7 CANopentin & 2 J&, FEWUEH] “ B (SR TRED TH, 313 HExcel #4%,

LIS A 75 2 2 75 1E A

445 FEEAE

TR s A N G B ) R . WRPDO_COB-ID, VEBARLE Sontn T -

# zhushi — WCO (=13

IHEE BREE EFW EHO

2 O O A =

MiEsers SR TH SshH il

- * |:.COB-TD
=@ CéNopen FTE 8
el L2 :
= 8 Modbus
= B3 Hode2
[] masmis
= B8 Hode3
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fi$3% A: CANopen il i/t

1. ARSEFEXT5: SDO(Service Data Object)

SDOM LA R FIA 72 5] (FECANRICIHT LA 717, SDOXR % WL A5 4K, SDOZ ™ #L
RERG UG M W 4% (RSS2 MR 7 4 HeIm (6%, SDOMIICALY £ Jiik [JCMS (CAN-based
Message Specification) XGRS, VAT EE CAORF B4 T35 24 LA .
SDOPM MRS KA. IG5 a5 AR M EAER MY (—/NSDOTT EPMD) . SDOTE KA MR
SRR AT (A B B KRS A RoR, A ihiUE B . SDOM(E A

BEZ IO eE, X B RAAIHh—50.
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XEFSDOMA, WA R P HUBS BB, SALH IR T A 00 KU . MO KB
LRATAIHHPHIAER, 2 T4 5 305 BOUAIIU .
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1) . SDOBE! N, WiliXTifks:, SDOMIE ML FEE s 2ISDOMI S #%, Al FH A& B 8B
2) . SDOE 3%, MHiiXTiKgs, SDOMI% P HLSDOMI M4 w% ok B, A )2 B i,

3). HESDOfEH . XRS5 1ESDOR LA T, AN EUES . IR 55 7T LAAEAEAT I i 1 SDO
Ry ML 5545 AT o
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ces: HSHLAA, =1: JASN FHIER. scs: ssasmnsd, =3: JH30 FEMImNY.

n: Wite=1, Hs=1, WHH, HWA0: FoREHi s o KE 780 (A58 —nBI 740 1
B .

e: 0= IEHfLL, 1= hn#fbix.

s: R IRIHEIEKEE, 0= Bl KEERIEH, 1= BRI,

e=0, s=0: HCIATRH.

e=0, s=1: BT NP AR, byte AZBHRAL S (LSB) 5 byte T/ Hd &4 #65> (MSB) .

e=1: Jalfi EEE 7 K E 8 (download) %Y, HIPLE 4.

2) JazISDO L (Wil 1 -2fr7)

Bl JAZISDO L% e 2
0 4 8
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BT -2ces: B/ HLATS, =2: H3h ERIEK. scs: g5asdnS, =2: 30 RN,

n: Wike=1, Hs=1, WHB, HWH0: FomBeh i b o OB )7 180 CA8—n3 784k c
2 .

e: 0= IEHALEL, 1= ndfbix.

s: ATTRUIEUECR, 0= B KERIEW], 1= HURKREIR.

e=0, s=0: HCIATRE.

e=0, s=1: FIFT AT, byte 42 EAALALTL 7 (LSB) 5 byte 7244l w5 (MSB) .

e=1: JRIHMEHE 71 K2 L2 (upload) M, BRIP4,

3) HilESDOAES CanlEl T -3f7171)

A
1 SDOAE i Wt 28 P L

BPHREZ 0 1 4 8
o 7-5 40
RN cs=4 X m @ 8~
—

[ -3 F11ESDOfEHithiX

B T3, es: ARG s S, =4: RISSDOBALST L. fESDOBUEA i 3Crh, Hdls 7y
IR RN BRG], FH3RoR RG], FaRI T & 3240 b6, #id BRSO R, R T 157,
B -1 AR — A2 Nk, AT REIR™— % N HERIEURER R 3

#1-1 BifLithiESDO: 163k 1-UL 3% (Byte4FI7)

R AR B Ty s ik
0503 0000 fid R AN A RS R
0504 0000 SDO ISR )

0504 0001 VLR AN fIClient/Server i 27
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0504 0002 TRLIPER /N (fXBlock Transferfsz{)

0504 0003 M5 ({XBlock Transferfsizt,)

0503 0004 CRCH % ({{Block Transferfs{)

0503 0005 P A7

0601 0000 X BA RG]

0601 0001 EMSIESEREPUE S

0601 0002 EMSIEPAREROE 3

0602 0000 X G WS RAEAT

0604 0041 X G ANRE WL #PDO

0604 0042 I RS P10 G 0 B H R LB HE PDOC JBE

0604 0043 — RIS AN
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0606 0000 B S B0 G077 ) I

0606 0010 B RBAILAS, RS SHAC A LAL

0606 0012 HHERIAILES, RS SHA R K

0606 0013 HARRAUAILHT, k%S S KRR

0609 0011 TRGIAIFAE

0609 0030 i S H IV B (507 1) )

0609 0031 BHANSHHAEAR KR

0609 0032 BANSHEAE KA

0609 0036 NN T /M

0800 0000 — AR

0800 0020 A Re AL % B A7 2N

0800 0021 H T A Ml A 1 SO AN e AR S B A7 21 W

0800 0022 1T 2 B IR A 3 B AN REAL IR BUOR A7 21 . H]
BT MBS ERR N R WAASEAE, (B, i

pRon e SCAFA R S, AR T SO S 8O D
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MRS I SR, SDOYRAESHMSUA SCEAT I LAY
2. HEBFESHEPDO (Process Data Object)

PDOXS G HI K AL S i Hidls, PDOR GR I AL F=3 1 Se Al s Bdls N — A= 246 31— AN s 2 A1
W o HARALIEBRHITE L BIBAFT (i, —APDOR LIMEH 2 64N VO, B 416407 ADAED .
PDOIE A AT HA T BISE  PDO RIS A H] - 2 Az A Bl "1 TEATPDOMRPDOX 77
FEASPDOEXT G 7 A2 0 S ik

® PDOMASH: W& MANCOB-ID¥#PDOME FH, ALHySETY, 2% (| ] ) R ) 2 5 B
® PDOMLTSEL: WE—DXZR PPN RIHR, XLEXT R FPDO R, W45 AT K
(in bits) o AF=EH HY Fe 4 L AAE XA, DUBPDO M %,

EATTAHN R G A H R S PR A k5
RPDOI# 5 242 51=1400h+RPDO_%i'5-1;
TPDOIE (%241 %& 5|=1800h+TPDO_%i*5-1;
RPDOW4% (& 5 |=1600h+RPDO_%ii*5-1;
TPDOMUE 2 £ % 51=1A00h+TPDO_%i*5-1;

PDOT LA £ P /7 2
o [t GEIEHMSYNCH G SR )

KT AR RRD, AN R R I Ak — AN D% (SYNCH %) o AR & W [H) 20 A4
HHzE FEMU i A AR 326, Bl e 2% T IS b B s R S e AR Tl A A3 o i 3 TR D A e 51 3240
ANSYNCH B 5 fih &

o ibAkhm
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b SZE PRt i ¢ A 326 B R 4 7 BT R Rk S s Ak R A%

1245 h ALY 5 LA [AIPDOMEAIBE, AL Hi28 A ) PDOIB S HN M5, B8 LAF
FHHUE X

% 1 -2 PDOMEAIRALE X

R PDOf 4
JEL I SISEEih] )2 1) L WS BN
0 X X
1-240 X X
241-251
252 x x
253 X x
254 X
255 X

—> PDO AJ LR E MR LRI a], BI5E SO ESE PDO A& 1) fe /I ] BRI 18], 36 S il 3 m s A
SREHREAR, IR b Bk, e e g BRI BRI 3 4 B2 M i) . AR IR Ry 16 {7
FE5 e, HAAL 100us. > PDO Al LUE AN dE e i ], i@ i ms, —4> PDO f&fi
ULl A O iRy o FAf e i R 16 R2JoAF 5 B 0E 3, AL 1ms. PDO i CAL HiA7 i
FAFRM CMS X559, PDO ik AT EIE WX, 1 H PDO i SCRA#IN (A4 PDO 7y 24

CAN-ID) . #4> PDO R ALiEH % 8 ANF15 (64 1) #idhi.
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