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1 @S
1.1 BESH
s % m o’
TYEEE 6.0~84V
=y Sit] Bk
(EERES 12-bit MBI EIRISET (FRED)
DR 2048 By /360° (0.176°)
BHAE +180°(E2[B])/+368,640°( )
QbIBES 32-bit MCU
EERE UART / TTL W T
PSS 9,600 bps ~ 1 Mbps
ID 5B 0 ~ 254
e 378:1
PSS SEREHBES
el ey £ /@6 mm /25T
HhEErrEt BEEPE / L TRIEER
Mt PH2.0 - 3Pin
RIE&E 40 x 20 x 40mm /559
TERE -10~60 °C
TriER BERE | ZBAE | BeE
1.2 1SS
s # M B(7.4v)
FSE L IHRR 3.43 N'm (35kg-cm)
BRARISHE 1.27 N'm (13kg-cm)
BEHE 0.54 N'-m (5.5kg-cm)
TEEEIR 34 rpm (0.298 s / 60°)
BUERIR 16 rpm (0.625 s / 60°)
IEEFER 3A
TEER <200 mA
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INENNSIEEIES, BERURREMSTARE.

IR ERE, HIHRMTERN SDKEMFARTARE) ASFEROUCE. KN
FEFEIRANE, IFSMERAAIMNESREIES. BENRIHERIFNTE.
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Fa/MiRAES HRBS/NR
e Uno
e Mega2560
Arduino

e STM32F103C8T6 Core
e Mixly
ESP32 e NodeMCU-32S

e STM32F103 SDK

STM32
e STM32F407 SDK
e Pi4B

WK (Python)
e Pi5
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Python
MicroPython
C++

C#

ROS2
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4.1

4.2

RIFLIRE

o  FTERIPSHEFEREILIEE LAMIREERL,
o IEIFEMEXIIT: 1 AHNFER, 0 ATIFIER.

bit 0 bit 1 bit 2 bit 3 bit 4 bit5 bit 6 bit7
ESHEH | ISCHITEE | HEEP | SERP | GERP | BREP | WERP | RSP

A B
HESHANE AT e P ISR E I IERIE T, FEEERF FEENARHRERS
TG AT RERIXUBE.

mEARIP

o B LMHIRE NEEFRIF] 248 BUEERMARERF.

o W BUAMRIFERN 70°C,

o RERIFHAAR, EIRREHEINIHRERIIRERFEMISNTNEE.

o  HLUBEERRIMAMHIASIRSMLbit7], FAMTESHNEERF,

o IZEEREMMRIEFRFEEE 10°CRIRHE, ARNTISERXBMNKREERNERT
&, FERY, ERARELEHE O.

F [EfRIF
o BELUNIRE [EERF] M [BERF] 241 BHEESMARERF,
o W EUAT(ERIEMT,

- T7A4viRA: 6.0-8.4v

- 12v figA: 9.0-12.6v

- 24v fRA: 20.0-25.2v
o FEERIPHEALART, FIRAEH =B,
o FILIBIEAXIMAREHIREFEAL[bit3]/ [bitd], KFIMTEEHNEBELRIF,
o WREBXLE, BHT(FBEEIEFETCEM, 78 EIRMETIRE TIE,
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4.3

4.4

4.5

HEEEORIP

o IRTE [HEERAHURIP] HFF.

o IRE [DIRFIFME] B4 BUCENRSMAEERIP.

o HEEE(RIPHAART, RIRAEHSEREIRHI.

o  HLUBEERRIMAMHIASIRSALIbit2], FAMTESHNERERIF,
o FTHUTH, BITREFIIES, BIRIIRKEIERIETT,

TNERGRIP

o IRTE [HEEERHRIF] K.

o IRTE [HREINKRLIR| 241 WSHIREIPMARNSEIZTINER;

o IRE [DIRFIFME] 24 BUCERMATIIRRIF.

o INRLRIPHRART, FEIRNCTSEFEINR = HIENELR S8HEET.
o HLUBEIEIRRINAMEHIASIRSALIbit6], KAMTETHNINRRIF.

F i RIF

o IRTE [HRMRIF] 24 BUCESMARIRRIF.

o EERRIPHAALRS, EIRACHISE DRI,

o HLUBEERRIMAMHIASIRSALIbitS], FAMTESHNRIRRF,

o ITFERETERFRAME ARATENKETE,

o IWBHEILIESHEIENIIRRIFGER, FNRIMEIIRMARIIHRAIIRIE.
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5.1

RS SY

REACHIRA UART/RS485 SULBHNY, ETFHWNTRLHTBENH, KAE
S-MBRRISC, SEMERSSRNBNERESTA. IWEEE, FETAESMe

Mo EclE— ID TREESUESREIRE (A ID=0) .

EHlie<S

o MBT\J9 8 EIREAL + 1 [UFIEA (FTEEREE) .

e TxD 5 RxD FEIRETIE, (E—MZINAT— MRS KRR, HAREmat

THERAFFEIRE.

o ENELESRIAXAEREHIE 5-10 ms,

ESEMR ESRS 0] VESJVESiT]
AT 01 (0x01) EE
BB EREfEET 08 (0x08) BIfiG=
SRAERERED (ETFrE) 11 (0x0B) BIfiG=
BRkEEAER ETERE) 12 (0x0Q) A&
S E): =gd:l 10 (Ox0A) EE
BB RERET 13 (0x0D) BIfih=
BkzEmRER (ETHE) 14 (OxOE) A&
akzEfRER ETERE) 15 (0OxOF) A&
ZRESRIF R 16 (0x10) EE
HEB 17 (0x11) A&
BE feszHl 09 (0x09) Gl
FIES 24 (0x18) BIfih=
CibiZi=Es 25 (0x19) 7
FEBENES 18 (0x12) 7
SEHITIES 19 (0x13) 7
FHEISERN 03 (0x03) EE
iRl 22 (0x16) EE
RERR 23 (0x17) A&
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5.2

RS
BESHE
5SHEEF R N AR s Eian S i E R ESTREM.,
FPiL 0~1 2 3 4~N+3 N+4
o BIRER | eavmm el e " e STA
HE Ox12 Ox4C BESWRS | NBKEN | #iERE BERFN

o header: [EE/ 0x12 0x4C, AFIRRIESHEAUCIRME.,

e cmdid: AXREFBAUEHIES

e length: FTREEHIERNE (content) FIFTEL, ABTHTHE.

o content: RIEGSFARE, FHIZHISE Qe ID. BirfRE. =xidiE.
hE(ES) .

o checksum: FFEFTRIKMEEME 256 RUER, ATRIGEIETEM.

vyl

N RE RIS S HEARIBETE, TS EotaEnREHITERSEXE
TERIREETRSS.

HRWRERSESHE—E, NEnRMERRUMEIERSTEXEXE,

P 0~1 2 3 4~N+3 N+4
o l] = /_\\/l:l [=] =a | M2 = .
wa | PESER ) seame | nakeN | siErs | kB
0x05 0x1C

e header: [EFEH 0x05 0x1C, FAFARRNMAEEANRCIANE.,

e comdid: AXRIFERUEHIES

o length: FTREEHIENZ (content) BIFTE, ATHETEHE.

o content: RIEGSFARE, REHUTER, SHENEUE WZRIAE. BE.
BE. A, EESHS) .

o checksum: FAEFHEREIKRMGEE 256 NER, ATFRIGHIESEMY.
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6 IEHSHEHIES

6.1 B
o EBITRIEMN ID [ Ping $5<, RIEESERFMNZINEEIELE.

6.2  HEREE
o SFETHENEERLSHAR, FTELREAETIEO KNSR
o BEBEN +180°, BUIMEHIEE 0.1°

jE o -
B EEREL SR, B, B
Zﬁ%ﬂ?@ﬁ” EtHRE. SRS, IR, . B
=1 23
%ﬁi@%@ﬁ” DR, EERE. IERE. . BT

BRI A IR BRI AR REIsEE

angle

— B E(deg/sec)
e 1 E (d Q)

t_acc

IREEE AR B

6.3 ZEREET
o WIFETHESHEREMRESEHAR, HEdZBREZBIESIRBHEaIE.
o IHHISEEN +368,640° (+1,024 ) , S/IMSHIRSE 0.1°,
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IEoxE 28

B2 B AR BirEE. EaidE. 1E7%

@ﬂ%%g*ﬁ” SRR, SERIAE. NIRRT, A, T
=Y X EFizs
%ﬁf’gﬂf”z*ﬁ” O, B, RN, R, B

ZE=SRIAEIEE MRS = REHARIRE

angle

— B E(deg/sec)
e 1 E (d Q)

t_acc

IREEE AR B

6.4 BlEES / BreBiciZ
6.41 BEHES

o TEREHALTREMBUIINESR, B EASHEEESREIRISRIAELE.

o EHRE NMEUSIEMUERERAE BRXRERIIABEISRERE -180°
£ +180° SEENR.
Blan: MEFTR, Al SAEIREN 6,880°, ERENAEHR 01. A2 SL4FIREN
6,800°, EREAIAES -62,
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Bm R

Al A2
(HEEXE) (HRENTE)

DX: A1=01 @KX: A2=-82

R AREICIZ

o IFHFTFEAEICIZINGE.
o R, EREAMETAIAERAKEZMN, U EABEENAISRIAEERFAE.

FR/RIEENRIMBE Y 6,800°,

o WIS, ERETIHIIERSENARERESN NEX LBFREBERNAEERS
EEICIZEE £180° ASBEA.
Bilgn: WMEFR, A RRRTEBRIAIAE 6,800°, ERTEBHAIBNCHIINI%EE), REEE Bl

(BTERAZED)
A

B1(Lesfrs)

(LmsE)B2

DX: B1=A+01 @K: B2=A-62
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6.5

6.6

6.7

6.8

FEfEIRIL
o SUYHRBRAEHIESNB I FR FRRRIRRNAENS RS — SRR
o HRRMTEEX.

FLLRS

o EFILUREARIZNEHERER, GFEGERNFIIESSE, BIREIFEITE.
o (FIHEEAIHATERMITEERERIFT, IKEIERTI/PIRSER.

o SEMRACHERBIRET, KX "GREFHN" 15, IEENIRIEEEMN.

FLLESRE R

KEB REFSZBMEIEIES], F BR800,

PRIFID REFAZBNELEIES], 7 46HF 900, BETHNNSIRERN.

RIFEE RERSZBNELEER), FrABBRE, SMIJLIEEAE,
BLES

o BFECENGIZSMARMTIANEEES, ERTESMEIUNEIERIZSR,

o ENMARNHTBEIEE—R ID SIESABTTRISEHITIE, (NETFHRASE
5 ID fEXAvEHEIER.

o FTEMARNIIZKEESRE, BRERFRITEERNES, SSMESIEER.

REES

SiE<H REBNMES T REMITIES WEBDEM.

STENESKER BRIEFEMMTINEMES, Fzig<EFENM D [k

RERYS R, REESAS LT, FRERSITIESH—Fal.

SRSIITIESTIAN, FrECEFTEIHESRYEIRACT IS RIRHRITXINENE, SE

MESMARRRENRIR S HIRER,

o CEFHEHES, EREMBABKRITEBRIER MEFLRE FoREMES
AT =BG BRR.

o RIBSHWMAINTE, EXRSEBHENBRR FHRE.

1030
NS

T
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6.9 TEIRZSER =ERY

6.9.1 EhimizeEy
THIFRBHTIPIRSEEE 9@ 03 (0x03) f5<ERIRIEEY
BHRS SHER <1}

01 Sl T{FERE mV
02 BRI T/FEEIR mA
03 EETER{SnES mW
04 SR TIERE ADC
05 REAARZS

6.9.2 FEVRTS

bit 0 bit 1 bit 2 bit 3 bit 4 bit 5 bit 6 bit 7
SSMITH | ESHTISE | ERRF | SERP | EERF | BRER | WERP | ZEER

6.9.3 R s
THIRIEINTERSEUE, rTLUESEUERIEIES, SCUItERNE;

FPRES SHBR <11y
[04] {EBRAEH 1D
[5, 6] SR L{FEBE mV
[7, 8] SR LFEEIR mA
[9, 10] EETHREVES mwW
[11,12] SR TIERE ADC
[13] REAARZS
[14,17] HRIRetAE 0.1°
(18, 19] SRUEEL

6.10 EEFR=
R T RNBEBEIRE T, B LUNEEEER<S, TRIRNAEEENE
u, EFREENTE R AEERMEENFIRERRE.
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