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REAN

v1.0

20250901

HIhi R A

First Edition Released

vl.l

20250928

HUHTHER, AU R, TR S
Reformatting, Refining Mechanical and Electrical

Installation, Updating Software Parameters

vl.11

20251114

SR RS R

Updated Joint Specifications Table

vl.12

20251125

FE I e ERE SR

Updated Power Plug Female Model

vl.13

20251128

L ESC

Add English translation

vl.14

20251209

Hri STO Thaeui Ml 7 i AL AR (A R
Added STO feature description, product appearance

changed from silver to black

vl.2

20260121

B 1 PEThRe, ¥ PHULIL/H. PHU25. PHU-F
Added force control function, new PHU11L/H and

PHU25. PHU-F models

v1.21

20260206

WG Rk 2 B R Re, AL 4y
Added explanations for specification terms and

optimized some details

1.22

20260224

BRI R
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Correct some description errors

i PHU32/40 RS, B FOE [1HTH 40071,
A TENUIM 2 SR 22 BOR, SR A% BR2R HI R Je 25
WELR, IR SRR .

Added PHU32/40 models, added FOE firmware

10 1.23 20260312 | upgrade method, supplemented mechanical --
installation screw requirements, corrected bus
current requirements and wiring harness

requirements, and corrected other description

eITorS.
i PHUOSL, MHERBI#552%, 1B1EE > fiik
11 1.24 20260409 | Add PHUOSL, remove the protection rating, and --

revise part of the description.

W EEE A L LR IR B RT . AL E 4
M, SEEMRLETEY, S PHU 5 RHU
Added friction compensation, speed feedforward,
12 1.25 20260626 -

torque feedforward, full-position closed loop,

improved the load installation section, and merged

PHU and RHU.
B CAN THA T PT 2 K0 7 i ]
13 1.26 20260825 | Added CAN Upgrade Instructions and PI Parameter

Tuning Instructions
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REESSEETA
Safety Warnings and Important Notes

FERATA i) 22 BAE . SEr s B2/, 555 A4 S A FH P T B A B o o
FHRERAE R AT RE S BN A B 5155 . AL, $R AN DA 200 R C 78 70 1) 12 0 F 22
AT WA, AR H P A T A 7 e S S .

Before installing, operating, maintaining, or inspecting this product, please carefully read
this user manual and all appendices. Incorrect operation of the joint module may lead to pe
rsonal injury or property damage. Therefore, operators must ensure that they have fully read
and understood all content in this manual and strictly adhere to all safety precautions listed.

IR bRE T E AT TS R I ER S P ARSCUL R, 1S AR AT T BRI .

The following symbols are used to define the hazard levels and related descriptions inv

olved in this manual. Please pay attention to them before use.

B FEFREWarning Symbols

=5
X IR B2 R 5 R Sa R EE L, W RAN B e, v S 3O 4 3 Bk
& Faal K87 NN

This refers to an imminent electrical hazard that, if not avoided, co

uld lead to personal injury or serious equipment damage.

&5
IR R 5 R GRS RE L, W RN G, AT S BN R E ek
IR

This refers to a potentially dangerous situation that, if not avoide

d, could lead to personal injury or serious equipment damage.
S
XAR B T RE T A SE R i AR, an SR A%l 1, SR A E .

This refers to potentially dangerous hot surfaces that, if touched, could ca

use personal injury.

1
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B ESUETUTER, PUEREMRAIRE

Please strictly follow the following precautions to avoid damage to the

module:
EERE 50 TRYfERE
Warning
Sign Warning Explanation Detailed Explanation
T BN ISR S AT MR K S, Pt
1. TEZIAE T B I iR L U 2 TG B

Do not plug or unplug the power

cord when powered on.

Ensure that the power indicator light
is off before performing wiring and

inspection.

2. T ZERT iR UART @i
%

Do not plug or unplug the UART
communication line when powered

on.

H T T2 AR A - 50T A S )
GNDTE R FR LRI B~ ] e AN —F¢
, TEBSEAIBEE, PSmGNDZ[A]
[ 22 2 S BIUARTE: FIHR
Since the GND between the main
controller and the joint may have
different voltage levels when not
connected, the voltage difference
between the GNDs at the moment
of connection can damage the

UART interface.

3. VHIERA. AR M R r T
Ensure proper and secure connection

of the power terminals.

i DR PR 1 2 [0 %, et S R 432
b AN RT3 B LR 1) R

Ensure that the power terminals are
securely connected to avoid power

issues caused by poor contact.

v
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4. FERAN B i
Pay attention to grounding

protection of the shell.

KA AEAT & B R AL
B, AR SN EAR B AT I
, BN APFEREAT A BRI AL B

If the shell is not properly grounded,
it may accumulate charge and
become energized. Proper

grounding of the shell is required.

5. T2 VR AT FLLE
Do not exceed the allowed voltage

and current values.

VAR PITade 7 ot AR A A 3% 2%
i, an R SV A S B B R R
B, MR, EEa AL B
AR O

Verify the connection conditions
according to the selected product
specifications. Exceeding the
allowed voltage or current can
damage the motor, such as causing

overheating.

1. BEEIE A ORTPR

Set appropriate protection limits.

FEBRAEA T i () R, 5 B
Arizlas N R BAnde & AR, 7T
e BRI RO EIERAE b
AL ) 28 A0 AS ™ it B 5 28 15008 1
LRI IR B, RS E IR H] L
FE£ PR AT FR R PR ), DAAA DR 152 4 A
NE 224,

When operating in torque mode, if
the upper controller sends incorrect

target instructions, it may cause an
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unexpected runaway situation.
Please ensure that appropriate
protection limits, such as position
limits, speed limits, and current
limits, are set on both the upper
controller and the product driver to

ensure device and personal safety.

2. HEATE BT

Perform a no-load test run.

BB ATI, B IR AN R
A R RTTRA AT (A
s R RE) Wigtr, &
RES B

During the test run, to avoid
accidents, please perform the test
with the joint module unloaded (not
connected to the drive shaft).

Otherwise, it may result in injury.

3. MBI B B/ SR
Do not exceed the allowed

torque/bending moment.

it TN 2 R T AN LR L 1) 2 VF B
KEEHE o 15 AT g 2> I S5 0
gl RS RS, S
7 it R

Do not apply torque that exceeds
the instantaneous maximum allowed
torque. Otherwise, screws may
loosen, cause vibration, or damage,

leading to product failure.

4. BRI A

Do not disassemble/replace product

AR it N A R, AT Il
N G728 W, M ALE

VI
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combinations.

PRSI RE . ERTA R JEIEE
Ao - 7 o S R R R ME
B o

This product is a high-precision
device and must be installed and
debugged by professionals.
Disassembling or reassembling the
combined product is strictly
prohibited. Any abnormal product
behavior due to improper use will

void the warranty.

5. EAERUE S T
Use within the specified

environment.

TARIRE: -20~60°C, J11% &7
(-10~60°C); {5 ORAFIR L :

10%~90%RH; Tt EJEAr
S R 2 NN/ /S NN H B2 B

Operating temperature:
-20~60°C, Force Control Sensor
Series (-10~60°C);  Storage and
operating humidity: 10%~90%RH;

No dust, metal powder, corrosive

gases, flammable gases, or oil mist.

6 1H/ O Kzt i
Handle and transport the product

with care.

HME Y s 18
DIFRIEAR T s IBKuI OREF R
wAe, WPt AL

Do not strike with hard objects;

Do not drop the product;

Keep the original packaging during

VIL
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transportation to avoid pressure and

collisions.

7 VEHEESRAE Jda ey
Please use the force-controlled joint

as required

JIHE R AT K Y i £ BT T 4% A% J
v, At I T e AR S Kl 44
777, SR IFHAR RN
The force-controlled joint integrates
a force control sensor at the output
end. If the axial and radial forces it
can withstand are exceeded, it may

cause damage to the torque sensor.

1. 0 iR R

Caution: High Temperature Surface

HALEZAT AR T, IR EATHIS
PRI, RN R K
RIE S 85°C, MO RIERE
ISR L IF54, BRI LA A2
40°C LA N F L Al o

The motor surfaces may become
very hot during operation,
depending on their protection
category. The surface temperature
can exceed 85°C, which could cause
mild burns. Measure the
temperature and wait until the motor
cools down below 40°C before

touching.

2. BETHIEAT

No-load operation in suspension

RIBLL I 2 38 1 ™ s i T
FEM . EHISAT 2SR, B
TG R DR i 2 2% DR S5 I AL
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AR, BRI R B AT R
T {38 FL A A 22 20 (AL S ) A
BN AR BLEUR B B R E
A R TR B BT, AT g il A T
JEEDRIP T8 VR R v i 22 5 R
The joint module undergoes strict
power consumption testing during
production. Even in no-load
operation, heat is generated due to
friction, oil loss, and the power
consumed by the brake. The
compact design and smooth surface
of the module make it difficult to
dissipate the generated heat in an
uninstalled environment (e.g.,
placed on a table), causing the
surface temperature to rise and
potentially triggering temperature
protection. Please be aware of the
risk of burns from high

temperatures.

IX
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Product Overview
1.1 F@mEnsSHsa

Product Introduction and Features

PHU R 5152 B AR B8 — A AR OB BORTR  1Z R 513 T E W] ISR 5
BOR GG E g E: AN St ) 20, RS N T BHE AR Rl i
B PO BORGENL . BEBOT B PRAR T SRR AL . SRS SR BC AT R
AP, AR A, T RGO R AR,

The PHU series represents a new generation of highly integrated harmonic joint modules
from Yiyou Technology. Built on proprietary servo drive technology and a dual absolute encoder
architecture (motor-side and output-side), this series integrates a frameless torque motor, brake,
and precision harmonic reducer within a compact footprint. This design significantly reduces
complexity in component selection, structural stacking, and assembly, effectively shortening
R&D cycles and enhancing overall system development efficiency.

RHU #5172 Ly m R NTENLa N BT A R A o A . @ G k@l & 4%
RIS 5B BRI A, SEBL T R B R R S e R Bl AR . HAREUR BRI A5 R K
TR TR R, e IR BRI, R e i e ila NMTE. BhERSEshA s ER
BEEVE 53 @K BBALR) TR BTG i R A BEPREIE B 2 R AL, Bl MARRL K T)
B ORISR, N TENLE NS BB AR A AR B T %

The RHU series comprises ultra-lightweight joint modules engineered specifically for
high-performance humanoid robots. By innovatively integrating a force-torque sensor with the
harmonic reducer, it achieves high-precision torque sensing and efficient power transmission. Its
extremely compact structure drastically reduces limb inertia, while the high power density
ensures the agility and dynamic performance required for demanding actions such as walking and
jumping. Featuring a modular force-control design for rapid adaptation to various configurations,

the RHU series provides an ideal drive solution characterized by its "compact size, high torque,

e

1
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and precise control."

B 1-1 kAR R
Figure 1-1 Schematic Diagram of Joint Shape

1.2 RIS AR S ap 2 AL
Model Explanation and Naming Rules
EirEm-1EKPHUX T &5 7= mtr B H5E

ﬂ
ujo

L™ =
[ PHU%&IJ J

L . — ¢

[ osL ] [ 40 ] [ B:iﬁl‘ﬂ ]
T [ (e
[ 11H ] [ 52 ]

[ 11H ] [ 60 ]

[ 14H ] [ 70 ]

[ 17H J [ 80 J

[ 20H J [ 20 J

[ 25H ] [ 110 ]

[ 32H ] [ 142 ]

[ 40H J [ 170 J

Bl 1-2 PHU X5 84 5 35 1)
Figure 1-2 PHU Joint Model Explanation
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%ﬁﬁ)’ﬁf - BRHUX T &5 = m e B e

‘ RHU ’ ‘ 14L ’— 52 — B
v

|
ol

[]l

v v v
[ RHUZ3 ] [ 14L J [ 52 ] [ B:if ] [ 50 J [ E:EtherCAT ] F A
[ 17L ] [ 60 ] [ N: T3 J [ 80 ] [ C:CANopen ]
[ 20L ] [ 70 ] 100
[ 251 ] [ 80 ] 120
[ 32H ] [ 120 ] 160
[ 40H J [ 130 ]
Kl 1-3 RHU K158 5 5]
Figure 1-3 RHU Joint Model Explanation
1177 B R AR
Table 1-1 Detailed Product Model Explanation
Parameter Basic Explanation
PHU W R FAZGK, RHU 3R B
PHU/RHU
PHU Upgraded Harmonic Actuator, RHU Lightweight Harmonic Actuator
WRORE S 5 . Ly H 28 AR 5 S R E 25 .
11H
Harmonic Reducer Model. L (Low-torque) / H (High-torque)
KATHME, HAL mm.
60
Outer diameter of the joint, in mm.
B: wilahas, N: ANardlshas.
B
B: With brake, N: Without brake.
IR SRR LE 101, RIS FEMLAERE 101 [, Oy sm ek — el o
101 Reducer reduction ratio 101, meaning the internal motor rotates 101
revolutions for one revolution of the actuator output end.
I{Z WML E: EtherCAT, C: CANopen
E
Communication Protocol E: EtherCAT, C: CANopen
T 1A% A CAS o
F
Force-sensing control sensor version.

%3
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1.3 FARMIE S RES TR

Technical Specifications and Performance Parameter Table

% 1-2PHU XHSHE A

Table 1-2 PHU Joint Parameter Table A

RS
Reducer Type

ABEYERAENE (W)
Internal Motor Rated Output Power (W)

AR EREE (Nm)
Internal Motor Rated Torque (N.m)

AB YLSEEIE (Nm)
Internal Motor Peak Torque (N.m)

o
Reduction Ratio

APHRBHIE (W) -FRHX
Joint Rated Output Power (W)- Life Constraint

HA2000rpmBI BRI (N.m)
Rated Tarque at Input 2000 rpm (N.m)

HHET HRNEE (Nm)
Average Load Torque at Qutput (N.m)

i AfslfEEE (Nm)
Stop Peak Torque at Output (N.m)
R B SN RIRAE (N .m)
Ingtantaneous Maximum Allowable External Targue
at Output N.m)
W (Arcsed
Backlash (Arcsec)

BHBEERE (pm) -FEHR
Rated Speed at Output (rpm) - Life Constraint

s stk R (rpm)
Structure Output Peak Speed (rpm)
2EHA (B/N)

With Brake? (B/N)

R (st@xsir)  (mm)
Dimensions - @ Dia. x Axial (mm)

=& (kg) (B/N)
Weight (Kg) (B/N)

FEHEE (mm)
Hollow Diameter (mm)

FiEHR (TEHE)
Housing Appearance (Finish/Color)

EBAR (TEHE)
Reducer Appearance (Finish/Color)

WHEEE (F/8) AFRE (N)
Output Radial Load (N) (Dynamic/Static)

WhgEm (/8 AFEY (N)
Output Axial Load (N) (Dynamic/Static)

HHBRFRATE (Nm)
Allawable Output Tilting Moment (N.m)

EESAHRN (N.m/rad)
Reducer Torsional Stiffness (N.m/rad)

BEBHANERDER (Kgmm2)
Reducer Input Moment of Inertia (Kgmm?)

HHXTH BHEDER (Kgmm2)
Converted Joint Output Moment of Inertia (Kg.mm?)

BEIfEEE (VDC)
Rated Operating Voltage (VDC)

It (vDe)
Operating Voltage Range (VDC)

SEE
Driver

e
Hardware

HEB/AE (bid)
Encoder / Resolution (bit)

BE@EED HTHSRENA)
Driver Interface

BHADY CERRERR)
Communication Protocol

weE

Software et

Control Modes

ItemRE (°c)
Operating Ambient Temperature (*C)

$E LfERFA (°C)
ARNSHE Housing Operating Temperature Rise ('C)
Reliability &
Lifetime RE (B)
Noise (dB)

## (h)
Lifetime (h)

PHURFIX TEBA
PHU Series Joint Specification A

1 2 3 4 5 (] 7 8
PHU-08L-40 PHU-11L-52 PHU-11H-52 PHU-11H-80
74 R WE L4
Harmonic Hamonic Harmonic Hamonic
17 45 48 46
004 011 011 011
012 0.33 033 0.33
51 101 51 101 51 101 51 101
5 3 10 6 14 10 14 10
125 1.65 24 3 35 5 35 &
16 23 35 55 55 89 55 89
23 33 58 65 83 " 83 LB
46 63 115 15 17 25 17 25
=40 =40 =30 =30 =30 =30 =30 =30
39 20 39 20 39 20 39 20
100 50 100 50 100 50 100 50
N BN BIN BN
P40 x 56 P52 x65 P52x70 P60 X685
0.196 0.39/035 0.44/0.40 0.59/0.54

44 8 8 8

BERRal (FEL)
Black Anodized (Non-Sandblasting)
SEEE
Quter Ring Blackened

622 79 862 863
622 79 863 863
9 16 20 20
560 800 2250 2430 2250 2430 2250 2420
197 1.97 1236 11236 12248 13.248 16.88 16.88
5124 20096 29225 114618 34458 135143 43005 172193
48
24-48
nE
Builtin

TExS | BH 17 Bits Az

s198it ¢ g
Dual Absolute / 17 Bitat AT | B3 9Bk A Bk 10B T

Dual Absolute / 19-Bit at Motor End & 19-Bit at Reducer End
Motor End & 19-Bit at

Reducer End
Power (DCin DC out), CAN FD (In, Out), EtherCAT (In, Out), STO (1, 2)

EtherCAT / CANopen

REESHEAPP). REEREX(PY), EFLERAPT), EFRFAHUSER(CSP), ERRSEEEACIVE
Profile Position (PP}, Profile Velocity (PV), Profile Torque (PT), Cyclic Synchronous Position (CSP), Cyclic Synchronous
Velocity (CSV), etc.

%4
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Structure

A
Hardware

wiF
Software

THEESER
Reliability &
Lifetime

% 1-3PHU X1 H % B
Table 1-3 PHU Joint Parameter Table B

PHUR X HFHE B

=10U
B

s
No.
gans

Model

AR AR
Reducer Type

9 10

PHU-14H-70
71
Harmaonic

ABTIEEHUIE (W) 105
Internal Motor Rated Output Power (W)

I RBREE (Nm)
Internal Motor Rated Torque (N.m)

025

AR LEERE (N.m)
Internal Motor Peak Torque (N.m)

075

L
Reduction Ratio 5 109

XEMERUIE (W) HOHK 27 20
Joint Rated Output Power (W)- Life Constraint

HA2000rpmBIERE (N.m) 66 06
Rated Torque at Input 2000 rpm (N.m) : :

WHRTHRREE (N.m) 86

13.5
Average Load Torque at Output (N.m)

WU ESEERE (Nm) 23 34
Stop Peak Torque at Output (N.m)
I e BT ERAHE (Nom)
Instantaneous Maximum Allowable External 43 66
Toraue at Qutout (N.m)
HE (Arcsec)
Backlash (Arcsec)
RS (rpm) -F ek 39 20
Rated Speed at Qutput (rpm) - Life Constraint

W RBEER (rpm) % 45
Output Peak Speed (rpm)

Z&#E (B/N)
With Brake? (B/N)

R+ (sh@xstE)  (mm)
Dimensions - © Dia. x Axial (mm)

B/IN

dT0x75.4
=R (ko) (B/N)
Weight (Kg) (B/N)

PEEE (mm)
Hollow Diameter (mm)

089/081

108

SR (TZEe)
Housing Appearance (Finish/Color)

ARBIN (TZHS)
Reducer Appearance (Finish/Color)

WHEEE (@) ATFEE (N)
Output Radial Load (N) (Dynamic/Static)

e (B AFeE (N
Output Axial Load (N) (Dynamic/Static)

BHRAFAEDIE (Nm) 42
Allowable Output Tilting Moment (N.m)

1040

1040

AR AFEAINE (N.m/rad)

& - 4600 6000
Reducer Torsional Stiffness (N.m/rad)
AR A RS (Kgmm2) 36.733 36,733
Reducer Input Moment of Inertia (Kg.mm?) B B
HFHE DR LREDRE (Kgmmz2)
Converted Joint Output Moment of Inertia 95543 374713

Ko mm2\
HETHEE (vDC)
Rated Operating Voltage (VDC)

Ife®EEE (vDC)
Operating Voltage Range (VDC)
B

Driver

RSB/ (bit)

Encoder / Resolution (bit)

RO (8T RS MR R
Driver Interface

BERGR GFRE R

Communication Protocol

PHU Series Joint Specification B

1M1 12 13 14 15 16 17 18
PHU-17H-80 PHU-20H-90 PHU-25H-110
HE 74 R
Harmonic Harmonic Harmonic
251 267 586
06 0.85 16
18 255 438
51 101 81 101 121 81 101 124
81 62 109 104 87 202 174 145
19.8 30 42 50 50 78 84 84
32 49 58 61 61 107 133 133
42 66 91 102 108 169 194 207
86 134 158 182 182 315 351 376
=20 =20 =20 =20 =20 =20 =20 =20
39 20 25 20 17 25 20 17
88 44 38 31 25 44 36 30
BN B/IN BN
®80x78 ©90 x85.8 ©110x 94
1257/1.14 1747158 261/242
108 13 13
ReRRAl (FED)
Black Anodized (Non-Sandblasting)
SMEESE
QOuter Ring Blackened
1727 2826 3909
1727 2826 3909
78 141 243
10700 13000 23000 46000
85.734 85.734 137.378 137.378 137.378 251975 251975 251975
222994 874573 901337 1401393 | 2011351 1653208 = 2570397 3689166
48
24~48
RE

kw47 5 19Bit& g R 2252 19Bit
Dual Absolute / 19-Bit at Motor End & 19-Bit at Reducer End

Power (DC in DC out), CAN FD (In, Ouf), EtherCAT (In, Ouf), STO (1, 2)

EtherCAT / CANopen

SR ER(PP), s FEA(PY), #EstERX(PT), BXRSHEMRX(CSP), EXEDiEFERA(CIV)E

#ERL

Control Modes (CSV), ete.

Ifspiai (o)
Operating Ambient Temperature (°C)
ShRTERF C)
Housing Operating Temperature Rise (°C)

BE (dB)
Noise (dB)

F (h)
Lifetime (h)

=10000

%5

Profile Position (PP), Profile Velocity (PV), Profile Torque (PT), Cyclic Synchronous Position (CSP), Cyclic Synchronous Velocity
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#* 1-4PHU KT BHEK C
Table 1-4 PHU Joint Parameter Table C

=Y0OU
B

i 53
No.

gy
Maodel

FERA R
Reducer Type

AERBmeE S HE (W)
Internal Motor Rated Output Power (W)

PERBALERITE (Nm)
Internal Motor Rated Torque (N.m)

PRRE RHEIRAE (N.m)
Internal Motor Pezk Torque (N.m)

gL
Reduction Ratio

XPHEHETE W) -FdigR
Joint Rated Output Power (W)- Life Constraint

& \2000rpmAH EHEE (N.m)
Rated Torque at Input 2000 rpm (N.m)

HHRTHIRERE (Nm)
Average Load Torgue at Output (N.m)

BHEateEHERE Nm)
Stop Peak Torque at Output (N.m)

HHERETETMEEARE (Nm)
Instantaneous Maximum Allowable External Torque
at Outout (N.m)

H (Arcsec)
Backlash (Arcsec)

WHEREHEE (pm) -HdR
Rated Speed at Output (rpm) - Life Constraint

i ises {EtEE (rom)
Output Peak Speed (rpm)

REHA (B/N)
With Brake? (B/N)

Rt (5haxtam)  (mm)
Dimensions - @ Dia.x Axial (mm)

=i

Structure

=& (kg) (B/N)
Weight (Kg) (B/N)

HEEE (mm)
Hollow Diameter (mm)

SRS (TEEE)
Housing Appearance (Finish/Color)

FERS (TZEE)
Reducer Appearance (Finish/Color)

HREE (@8 AERE N
Output Radial Load (N) (Dynamic/Static)

alEwE @ AEEE N
Output Axial Load (N} (Dynamic/Static)

WERAFREZE (Nm)
Allowable Output Tilting Moment (N.m)

FEAREREANE (N.mvrad)
Reducer Torsional Stiffness (N.m/rad)

FE AR ERE (Kgmm2)
Reducer Input Moment of Inertia (Kg.mm?)

X TR EEDRR (Kgmm2)
Converted Joint Output Moment of Inertia (Kgmm?)

e TiEsE (vbc)
Rated Operating Voltage (VDC)

THaEEE Voo
Operating Voltage Range (VDC)
W)

Driver

=it
Hardware

REH/ATH (bit)
Encoder / Resol ution (bit)

ERRIED GRTESIZH)
Driver Interface

ERHN GEREREBRER)
Communication Protocol
i

Software eEEt

Control Modes

PHURZF|XHI4gHC

PHU Series Joint Specification C

377

146

206

376

1171.326

7685070

20

PHU-32H-142

Harmonic

101

350

169

267

411

800

20

24

[

6

1171.326

11948697

Power (DCin DC out), CAN FD (In, Out),

Velocity (CSV), etc

TIERBEE ()
Operating Ambient Temperature (°C)

ShETESFH (C)

AEESES Housing Operating Temperature Rise (°C)
Reliability &
Lifetime & (dB)

Noise (dB)

#a (h)
Lifetime (h)

e

o

21 22 23 24 25

PHU-40H-170
B EE
Harmonic

603 905

24 38
96 14.4
121 161 81 101 121

293 220 659 664 554

169 169 255 320 320

267 267 351 460 557

436 459 641 702 762

848 848 1210 1334 1458

17 12 25 20 17

20 i5 30 24 20

BIN BN

142x144 ©170 x 149

13/565 929/865

22 23
ZE WAL (FHL)
Black Anodized (Non-Sandblasting)

SEEE
Quter Ring Blackened

4724 8568

4724 6566

465 820

99000 186000

1171326 1171.326 1876.452 1876.452 1876.452

17149384 30361941 12311402 19141687 27473134

48

24-48

RE
Built-in

Wegwt / B H 31 TBit& R EE 5 19Bit
Dual Absolute / 17-Bit at Motor End & 19-Bit at Reducer End

EtherCAT (In, Qut), STO (1, 2)

EtherCAT / CANopen

-20~60

=60

>10000

6 71

26

161

416

320

557

800

1458

1876.4562

48639512

RENERNX(PP), REEEEI(PY), REXEEN(PT), BHESUERICSP). EREHEEER(CSVF
Profile Position (PP), Profile Velocity (PV), Profile Tarque (PT), Cyclic Synchronous Position (CSP), Cyclic Synchronous
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# 1-5PHU XMW SHED
Table 1-5 PHU Joint Parameter Table D

Structure

hig

Foree Control

=i

Hardware

E3id
Software

BES-TF
Reliability &
Lifetime

AEBA
Reducer Type

RpEEESHDE (W)
Internal Motor Rated Output Power (W)

RsEhEzEE (Nm

Internal Motor Rated Torque (N.m)

REBEEEEE (Nm)
Internal Motor Peak Torque (N.m)

Reduction Ratio

EnHzBUNE (W) -HHHR
Joint Reted Output Power (W)- Life Gonstraint
HAZ000rpmit BZEE (N.m)
Rated Torque at Input 2000 rpm (N.m)

WEMTHAREE (Nm)
Average Load Torque at Output (N.m)

WEEESEERE (N.m)
Stop Peak Torque at Output (N.m)

i REER B RARE (Nm)
Instantaneous Maximum Allowsble External
Tarque at Output (N.m)

HE (Arcsec)

Backlash (Arcsec)
BHBRAERE (pm) -BRHR
Rated Speed at Output (rpm) - Life Constraint
HiEEE (rpm)

Output Peak Speed (fpm)
2&0E (BN)

With Brake? (B/N)

RT (shidam)  (mm)
Dimensions - @ Dia.x Axial (mm)

=82 (Kg) (B/MN)
Weight (Kg) (B/N)
H=EE (mm)
Hollow Diameter (mm)
s (TEEe)
Housing Appearance (Finish/Color)
mEEN (TZEe)
Reducer Appearance (Finish/Color)
wuemEn (H/8) aas (N)
Output Radial Load (N) (Dynamic/Static)

HutE (/@) Adas (V)
Output Axial Load (N} (Dynamic/Static)

wHEAFRRTE (Nm)
Allowable Output Tilting Moment (N.m)
AEdmEReE (N.m/rad)
Reducer Torsional Stiffness (N.m/rad)
AEREAREAER (kgmm2)
Reducer Input Moment of Inertia (Kg.mm?)
FHEADHUREDRR (kgmm2)
Converted Joint Qutput Moment of Inertia
(Kgmm?)
hESSREE (Nm)
Torque Sensor Range (N.m)

EEESBAEEE ()
Torque Sensor Accuracy (F.S)

JBERSBIERE (W5
Torque Sensor Precision (F.5)

TIEEBBRABE (5FS)
Torque Sensor Resolution (¥F.S)

HERSBERER (ws)
Torque Sensor Overload Limit (F.5)

66

86

23

4600

36.733

91833

EREBRAME (KHZ) BB
Torque Sensor Sampling Frequency (kHz) - Digital

HERFER (HZ)
Force Control Closed -loop Bandwidth (Hz)
EfiEHEE (KHZ)
Impedance Control Frequency (kHz)
EETHEE (VDO
Rated Operating Voltage (VOC)
IfeEEE (VDC)
Operating Voltage Range (VDC)
Ead
Driver
&R (bi)
Encoder / Resolution (bit)
EHB/EO (BTRSRER)

Driver Interface.

BRI GELEERA)

Communication Protocol

E=t 5
Contral Modes

PHU-FRFI X H4EH

PHU-F Series Joint Specification

2

PHU-14H-70F

R

105

Harmanic

025

075

BN

100

20

9.6

34

66

20

45

®70x84

1.02/094

1626

1626

41

35

(CSF), ete.

IHERE ()
Operating Ambient Temperature [°C)
SEIERFA C)
Housing Operating Temperature Rise (°C)
B (aB)
Noise (dB)

#& (h)
Lifetime (h)

6000

36733

367330

3

4

PHU-17H80-F

i
Hamonic

251

06

18

BN

100

63

30

49

P80 x 86

1.39/1.28

10700

85734

214335

Power (DC in DC out), CAN FD (In, Qut). EtherCAT (In, Cut). STO (1. 2)

e

57

10

5 6 7 8

PHU-20H-90-F
Harmonic
267
085
255
100

120 80

105 a7 204

50 50 78

a1 61 107

102 108 169

182 315

20

k|

BIN
D90 x 94
185/179

13

REFRAL (FBD)

Black Anodized (Non-Sandblasting)

2176

2176

64

13000

85734

857340

SMERR
Quter Ring Blackened

2642
2642
91
23000
137.378 | 137.378

137378 | 251.975

879219 1373780 1978243 1612640

110
=+05
=405

01

300

48

24-48

HE
Built-in

TEETS | B4 i1 OBit& % 24 19 Bit
Dual Absolute / 19-Bit at Mator End & 19-Bit at Reducer End

EtherCAT / CANopen

-10~60
=60
=60

=10000

] 10

PHU-25H-110-F

Lind
Harmonic
586
16
48

100 120
176 147
84 84
133 133

194 207

351

BN
®110x 106
3.14/2.95

13

3635
3635
156
46000

251.975 | 251975

2519750 @ 3628440

220

REUESRR(PP). REFEEEN(PY), REHGERI(PT). BARLIZHR(CSP). 1R (CSF)&EProfie Position Mode
(PP}, Profile Velocity Mode (PV), Profile Torque Mode (PT), Cyclic Synchronous Position Mode (CSP), Force Control Mode
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# 1-6 RHU KT SHE A
Table 1-6 RHU Joint Parameter Table A

U RHURFIX TBALAEBA
e RHU Series Joint Specification A

i 1 2 3 4 5 ] 7 8 )
No.
et RHU-14L-52 RHU-17L-60 RHU-20L-70
Model
HERHE =74 HE R
Reducer Type Harmonic Harmonic Harmonic
ABEEES T (W) 6 453 90
Internal Motor Rated Output Power (W)
FRSNAEEE (Nm) ot . g
Internal Motor Rated Torque (N.m) u i i
PEEHISEEE (N.m) 043 0.08 1.48
Internal Motor Peak Torque (N.m) % N B
Al
i 50 0 100 50 80 100 50 80 100
Sble R ) S Al 15 14 1 46 3 34 i 83 50
Joint Rated Output Power (W)- Life Constraint
{5 A2000pmisafiFIsE. (N.m) 37 54 54 i 15 18 17 24 28
Rated Torque at Input 2000 rpm (N.m)
ST RRAE (Nm) 48 77 77 18 18 27 24 k] 34
Average Load Torque at Output (N.mj)
SUBEEEEIE m)
e T 12 16 19 23 28 a7 k| 51 57
T HEBREB T R AHE (Nm)
Instantaneous Maximum Allowable External 24 35 35 48 81 71 69 EE) 95
Torgue at Output (N.m)
B (Arcs) i " e i & & . ( ”
et 20 <20 20 20 =20 20 20 =20 =20
RUZMKE (pm) -FEHR 40 2 20 40 25 20 40 25 20
Rated Speed at Output (rpm) - Life Constraint
il WHRHENR (rom) 89 625 50 79 50 40 79 50 40
Structure Output Peak Speed (rpm)
EEEM (B/N) BIN BIN BN
With Brake? (B/N)
R Gt tom) @52 X611 ®60 x66 70 x68
Dimensions - @ Dia. x Axial (mm)
8l 0397 /0 382 0538/0521 0832/0811
Weight (Kg) (B/N)
SBEE (mm) g 1 13
Hollow Diameter (mm})
SN (TZHE) Eapmal (A5
Housing Appearance (Finish/Calor) Black Anodized (Non-Sandblasting)
AR (TERS) IEER
Reducer Appearance (Finish/Color} Outer Ring Blackened
SHBER G/ ARRE ) 1050 1300 1500
output Radial Load (N) (Dynamic/static)
BHBEE @/ ATEE N) 1050 1300 1500
Output Axial Load (N) (Dynamic/Static)
WHEAERESE (Nml 15 50 72
Allowable Output Tilting Moment (N.m)
REBEEBIE (Nm/rad) it SHiio 2050
Reducer Torsional Stiffness (N.m/rad)
mEmENEEDIRE (Kg.mm2)
i R 771 i 7.7 16.84 16.84 16.84 33.42 3342 3342
FEXTHUBLIME Komma)
Converted Joint Output Moment of Inertia 19275 49344 77100 42100 107776 168400 83550 213888 334200
(Kg.mm?)
WEIfFAE Voo i
Rated Operating Voltage (VDC)
IfEREEE (vDC) 24-48
Operating Voltage Range (VDC)
i T ME
Hardware Driver Built-in
SR/ (bit) LT/ 51 TBIit&E E 325 19Bit
Encoder / Resolution (bit) Dual Absolute / 17-Bitat Motor End & 19-Bitat Reducer End
EH#RD GRTE SN Power (DC in DG out), GAN FD (In, Out), EtherCAT (In, Out), STO (1, 2)

Driver Interface

B (¥ REERE)

EtherCAT /CANopen
Communication Protocol

it = n T, % i . = . " P 2 ) .
Software RENEHEKX(PP), REEEEX(PY). REEEEI(PT). BFESHASER(CSP). EXRFHEELEN(CSVF
EHE Profile Position (PP), Profile Velocity (PV), Profile Torgue (PT), Cyclic Synchronous Position (CSP), Cyclic Synchronous Velocity
Control Modes
(C8V), etc
THsRERE (o) -20~60
Operating Ambient Temperature (°C)
S=IEEH Co) =60
ARtESFS Housing Operating Temperature Rise (C)
Reliability &
Lifetime BE (dB) <60
Noise (dB) T
#& (h 8000
Lifetime (h)

%8I
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Structure

i
Hardware

Software

TEESHFR
Reliability &
Lifetime

% 1-7TRHU X 1i3H % B
Table 1-7 RHU Joint Parameter Table B

RHUZR 5 < T i4%5$HB

=Y0OU
EinEl

53

e 10

BqEES
Model

AEHHR
Reducer Type

AR EEE HE (W)
Internal Motor Rated Output Power (W)

PR IEEE (Nm)
Internal Motor Rated Torque (N.m)

P PR AUEERIE (N.m)

Internal Motor Peak Torque (N.m)

ok
Reduction Ratio

EbWEEtnE (W -S8%E

113
Joint Rated Output Power (W)- Life Constraint

HA2000rpmEHREE (N.m)
Rated Torque at Input 2000 rpm (N.m)

WHEFIRNEE (Nm)
Average Load Torque at Output (N.m)

27

BHRREEERE Nm)
Stop Peak Torgue at Output (N.m)

FHFERET MR AEE (Nm)
Instantaneous Maximum Allowable External Torque
at Output (N.m)

HiR (Arcsec) _20
Backlash (Arcsec)

WHEEERE (pm) -FHAR
Rated Speed at Output (rpm) - Life Constraint

i SRAHERE (rpm)
Output Peak Speed (rpm)

=&ERA B/N)
With Brake? (B/N)

R GMzxdE)  (mm)
Dimensions - © Dia. x Axial (mm)

EE (kg) (B/N)
Weight (Kg) (B/N)

hZER mm)
Hollow Diameter (mm)

= (TEHE)
Housing Appearance (Finish/Color)

AERHFAM (TEEE)
Reducer Appearance (Finish/Color)

WHER @) AFRE (N
output Radial Load (N) (Dynamic/Static)

WHEEE @) ATRE (N
Output Axial Load (N) (Dynamic/static)

WHSAFARSE (Nm)
Allowable Output Tilting Moment (N.m)

FEREERIE (Nm/rad)

Reducer Torsional Stiffness (N.m/rad)

AgmmAREDIRE (Kgmm2)

Reducer Input Moment of Inertia (Kg.mm?)

FHXHHERHEDRE (Kommz)
Converted Joint Output Moment of Inertia (Kg.mm?)

WETHEE (Do)
Rated Operating Voltage (VDC)

7595

189875

T EsE (VDo)
Operating Voltage Range (VDC)
Ll 3
Driver

SRR (bit)
Encoder / Resolution (bit)

EEmtED (TSR
Driver Interface

BB GRLEERRA)

Communication Protocol

e
Control Modes
i Velocity (CSV), etc.
IHsFERE ()
Operating Ambient Temperature (°C)
SAATHEH ()
Housing Operating Temperature Rise (°C)
®E (dB)
Noise (dB)

& (h)
Lifetime ()

11 12 13 14
RHU-25L-80 RHU-32H-120
R W
Harmonic Harmonic
381 471
1.04 18
3.12 45
80 100 120 160
15 98 216 221
44 47 124 169
60 75 197 267
96 110 270 459
179 184 848 848
=20 =20 =20 =20
25 20 17 125
a0 40 22 1625
BN BN
®80780.5 ©120%126
129411 266 4.36/4.08
18 22
SEREAEL (FHRL)
Black Anadized (Non-Sandblasting)
SMEEE
Quter Ring Blackened
1500 3300
1500 3300
85 313
12700 99000
7595 7595 397 397
486080 759500 5716800 10163200
48
24-48
NE
Built-in

TS | B 5517 Bitd&iE iE 2% 19Bit
Dual Absolute / 17-Bit at Motor End & 19-Bit atReducer End

Power (DC in DC out), CAN FD (In, Qut), EtherCAT (In, Out), STO

EtherCAT / CANopen

e

=9

RHU Series Joint Specification B

15 16
RHU-40H-130
HE
Harmonic
879
38
108
120 160
433 475
248 363
448 557
648 800
1458 1458
=20 =20
17 125
22 16.25
BN
®1307136
6.15/5.82
22
4260
4260
450
1868000
961 961
13838400 24601600

(1, 2)

REMUSEA(PP). REREEEA(PY), REREER(PT). EXRESNSHER(CSP). BHESEEER(CSVIE
Profile Position (PP), Profile Velocity (PV), Profile Torque (PT), Cyclic Synchronous Position (CSP), Cyclic Synchronous
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Table 1-8 RHU Joint Parameter Table C
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No.
BREME
Madel
R

Harmonic

RSB
Reducer Type

AmanfzanhE W
Intemal Motor Rated Output Pawer (W)
RBEHBERE (Nm)
Internal Motor Rated Torgue (N.m}
WEBEHEERE (Nm)

Internal Motor Peak Targue (N.m)

Reduction Ratio

ETEREHBE (W) -HFUR
Joint Rated Output Power (W)- Life Constraint
HA2000pmEEERE (N.m)
Rated Torque at Input 2000 rpm (N.m)

WHEHETHREAE (N.m)
Average Load Torque at Output (N.m)

W AGREEE (Nm)
Stop Peak Torque at Output (N.m)
B FIFSMERAEE (Nom)
Instantaneous Maximum Allowable External
Torque at Output (N.m)
BB (Arcsec)
Backlash (Arcsec)
WEHBTEER (rpm) -FHAR
Rated Speed at Output {rpm) - Life Constraint
SGHREEEE (rpm)
Output Pesk Speed (rpm)
25RE (M)
With Brake? (B/N)
R (sH2xiim)  fmm)
Dimensions - @ Dia. x Axial (mm)
=& (ko) (BM)
Weight (Kg) (B/N)
HeEE (mm) g
Hollow Diameter (mm)
miER (TZHS)
Housing Appearance (Finish/Color)
AERIR (TZHS)
Reducer Appearance (Finish/Color)

SEmEn (B8 aEET N
Output Radial Load (N) (Dynamic/Static)

e (/) afss (N
Output Axial Load (N) (Dynamic/Static)
SHERFREEE Nm)
Allowable Output Tilting Moment (N.m)
FEREERIE (Nm/rad)
Reducer Torsional Stiffness (N.m/rad )
BEBGAREDER (Kgmm2)
Reducer Input Moment of Inertia (Kg.mn?)
FHEADHEHHHER (kgmm2)
Converted Joint Output Moment of Inertia
{Kg.mm3)
hiEREBREE (Nm)
Torque Sensor Range (N.m)

TIERBBIEEAE (%FS)
Torque Sensor Accuracy (#F.5)

SELBBBERE (%FS)

Torque Sensor Precision (sF.5

HESEBRSHE GFS)
Torque Sensor Resolution (SF.5)
HEEEHERIE (W9
Torque Sensor Overload Limit (5F.S)
HEASBEAAE (KHZ) -HEs

Torque Sensor Sampling Frequency (kHz) -
Diaital
higEFEE (Hz)
Force Control Closed-loop Bandwidth (Hz)

B knz)

Impedance Gontrol Frequency (kHz)

BEIfEEE (vDC)

Rated Operating Voltage (VDC)
ItkmEER (vbe)
Operating Voltage Range (VDC)
xR

Driver
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Structure
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BN
®52 %65

0397/0382

370

370

771

19275 49344
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h
Force Control

=
Hardware

HIRB/AN (oit)
Encoder / Resolution (bit)
Ep@mED (HTRSAHE)
Driver Interface
BRI (ERBERR)
Communication Protacol

EFHEL
Control Modes

R
Software

IiempgaE (oc)
Operating Ambient Temperature (°C)
SEItERA ()
Housing Operating Temperature Rise (°C)

e (dB)
Noise (dB)

& (n)
Lifetime ()

TEESEE
Reliability &
Lifetime

RHU-14L-52F

3 4 5 & 7 8 9 10
RHU-17L-80-F RHU-20L-70-F
i
Harmonic Harmonic
121 180
032 0.49
0.96 1.48
100 50 80 100 50 80 100 50
1 46 33 34 7 63 59 113
54 11 18 16 i 24 28 27
#F 18 18 27 24 33 34 38
19 23 29 37 39 a1 a7 69
35 48 81 7 B9 89 95 127
=20 =20 =20 =20 =20 =20 =20 =20
20 40 25 20 40 25 20 40
50 79 a0 40 79 a0 40 79
BN BMN
D60 X 66 D70 X686
0538 /0521 0832/0811
10 13
BREMEBEL (FHD)
Black Anodized (Non-Sandblasting)
SEER
Outer Ring Blackened
650 785
630 783
30 37
5000 7080
77 1684 16.84 16.84 3342 3342 3342 7595
77100 42100 107776 168400 83550 213888 334200 189875
35 56
=205
=106
01
300
8
30
1
48
24~48
ME
Built-in

a1 TBIGH R s 19Bit
Dual Absolute / 17-Bitat Motor End & 19-Bit at Reducer End

Power (DC in DC out), CAN FD (In. Out), EtherCAT (in, Out), STO (1, 2)

EfherCAT /CANopen

-20~60

RHU-F Series Joint Specification
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RHU-25L-80-F
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1100
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12700

7595

486080
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20
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wHEEEELPP), REEFELPY), REHEEXPT), FRESHEERCSP), Hi@E(CSPZPolle Posiion Mode (PP), Profile
Velocity Mode (PV). Profile Torque Mode (PT), Cyelic Synchronous Position Mode (CSP), Force Control Mode (CSF), etc.
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Specification Parameter Terminology Explanation

PO B LA E B Y TR FEARR S LOLAR AR R 1B 4 P 0 A L L b B 8 R A 0t
HAEE N AR T 9557 73 i 5SSk B T AC VF R A A B KWL %, i otk
ELFEEUE fan AR S . L AIAEE DL A T T RS

Rated power output rate of the internal motor: Under specific operating conditions, the
maximum mechanical power that the output shaft of the harmonic reducer's internal motor can
continuously transmit without causing the internal components' temperature rise, fatigue life, or
motion accuracy to exceed permissible limits. These conditions include rated output torque and
speed, specified thermal environment, and adequate lubrication.

PR FELALARUE FHRE . 2 1 O 4 A S P ATLZE AR o 00 T P L 8 B K AR AS
A

The rated torque of the internal motor refers to the maximum steady-state torque that the
harmonic reducer's internal motor can output continuously under standard operating conditions.

A8 RELATL OGBS T UB R 45 PAY 1S FELATL A AU R P ] P T 7 32 i S ) i K N LR

Internal motor peak torque: refers to the maximum instantaneous torque that the harmonic
reducer's internal motor can withstand or output in an extremely short period.

WIRES: TR AP E S A R 2 L, R R S NI R A R B E . AL
7 PHU 52 A8, PHU-F R 50 AR AL . £ R 512 U sk i de ) i
ROy, NIMENREISRECY , BUERMBOELLEEN 1 &R

Reduction ratio: The ratio of input shaft speed to output shaft speed, determined by the gear
ratios of elastic and rigid gears. Our PHU series non-force-controlled versions are cap-shaped,
while the PHU-F series force-controlled versions are cup-shaped.In the following formula, the
number of gears for the elastic gear is  , the number of gears for the rigid gear is  , and the
reduction ratios in the rated table are denoted as 1 and 5.

T2 SO AR R R b A 1

The following formula is the cup-type reduction ratio formula:
/11 W
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The following formula is the deceleration ratio formula for the cap type.

E: M SRR NS OB A, (Ha R e S [ e S A B . M A Hh A e sk
Wik, [EEROUNITELFE; TR R OARITE e, [ e R NS AR

Note: Both cup-type and cap-type inputs are wave generators, but the output wheels and
fixed wheels are opposite. The cup-shaped output wheel is a flexible gear, and the fixed wheel is a
rigid gear; the cap-shaped output wheel is a rigid gear, and the fixed wheel is a flexible gear.

REBUE T R-AFMLAINR: FEEIE F A 2000rpm I ELJF AT 55 75 i 2R )
B LR AR

Joint rated output power-lifetime constraint: refers to the output mechanical power when the
reducer input is 2000rpm and the temperature rise and lifetime requirements are met.

I 2000rpm FAUEHAE: 7EBORE SN SHEL 2000rpm O E el e, HABBIR
HEAE T hevE TAFIRSE T8 MO G B 26 AF T, Hod i B e s 1 00) st
A 7 i Y R B KM UBRAR AR, ELPE AR TISATI, JBod A% A A S il RO R 7 IR T S
TR LA BT FCVF IR 2R ER

Rated torque at 2000 rpm: When the wave generator input shaft rotates at a constant speed of
2000 rpm, and the harmonic reducer operates under standard temperature, adequate lubrication,
and specified installation precision, the output shaft can deliver a maximum mechanical torque
for prolonged, continuous, and stable operation. Under this torque, the stress, temperature rise,
and wear rates of the reducer's critical components remain within the design-specified safety
limits.

A 3 P39 S B SR CP I B AW IROKE): 4 0O Bl N\ B AR L
i E AT IR AR P . AR B P i BUE, BN S R R A YHE . AT
P A R P R, R R R B R AT 4G, BRI R B . 1555

MR
%12 0
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The rated average load torque (maximum allowable value) at the output end: When load
torque or input speed changes, the average load torque must be recalculated. The specification
value represents the permissible average load torque. Exceeding this value may cause premature

lubricant degradation due to overheating or accelerated gear wear. This must be strictly observed.
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d om 382 5
: = T
L, GRE®EF) % %
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b

1-3 AR 2O B
Figure 1-3 Load Torque Mode Example

e KR IS EHEGES) . FIER A VRIRERSE): R, (FIEn, R
PESIFEIRISENA oy g AR 52 AR E S0 S0 K 8. IS B R e, D9 Bt iy (e %
ARVHE. (W 1-3 o)

Peak torque at output during start/stop (permissible peak torque during operation): During
startup and shutdown, the output end will experience a load exceeding the constant torque due to
load inertia. The value specified in the technical data sheet represents the permissible peak torque
under these conditions.

S0 Y S e S R VR S MER BOKHLAE (B A VR ORI JE) . B I TR AE . R shalfs ki
RISRELHE AL, AT AE DKk B AN T IE U I o e o (B e B ) e KA A5 i
AU AT BRI S KR (AN 1-3 Bl

Maximum allowable external torque at the output end (transient maximum allowable torque):
In addition to standard load torque and torque during startup or shutdown, unexpected external
shock torque may occur. However, the maximum value of shock torque must not exceed the

specified transient maximum torque. (As shown in the figure below)

B 13 W
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BER: Bt N BB A, AR NI WL ANEAE, 20 B AR RN Y
B, X—BERIOVERE. RTATHEIFMET, i fEL3% 50 FAa /e N
e Al 2 2. [RIE:GB/T 35089—2018, 3.7, H1524]

Back clearance: Hysteresis loss is primarily caused by internal friction and is virtually
non-existent at minimal torque, with only a negligible back clearance displayed on the line graph.
This quantity is referred to as the back clearance value. When the joint is under braking
conditions, it represents the difference in output torque angle values at £3% of the rated torque.

R AUE B E-F AR fi A\ i 2000rpm £ o Eb i B0 B, R A e R S
FEIS R 5 75 fi BRI

Output rated speed-lifetime constraint: The input speed of 2000 rpm converted through a
reduction ratio, which satisfies the temperature rise and lifespan requirements for achieving the
rated output torque.

A EH SR A T« i UV R s L o R LN ) P TR B ) B e VR R, B I R
WA RE R BRI ARG MR, MR AL SR R S A A

Peak output speed: refers to the maximum allowable rotational speed that the output shaft of
a harmonic reducer can reach in an extremely short time. Exceeding this speed may cause parts to
overheat, lubrication failure, or structural resonance, thereby damaging transmission accuracy and
service life.

DR 27 N B — Rl AU T R B e is s R SR B, 7 o AR

(B) AAIEHHIF(N).

Brake: A mechanical braking device that forcibly locks the rotational movement of a product.
The product is categorized as either with brake (B) or without brake (N).

HER G E, i A G R A B R . GRZEEAEE20g PAN)D

Weight: Net weight of the product, divided into two categories based on whether the brake is
carried or not. (Error margin within +20g)

HR E AR SR b s 0 A AR AT ) ELAR

Hollow diameter: The diameter of the cylindrical cross-section of the hollow part in the

%14 0T
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actual product.

AR (BI/ED RVFEAT: IR R A L BOE S AR AR AR 1 Uy 1] B BT
REAK B2 [ B KA T FeVRAEL

The radial (dynamic/static) allowable load at the output end refers to the maximum
permissible external force that the harmonic reducer can withstand in the radial direction during
both stationary and dynamic operation.

MR (/R SRVFEAT: 2R R 2R A B 1L S Bl R v AR I O )
ERITREAZ () R KA ST FCVRAEL

The allowable load at the output shaft (dynamic/static) refers to the maximum external force
that the harmonic reducer can withstand along its output shaft direction during both stationary and
dynamic operation.

BV S AR SO VF B R S 5 U R A P v = e A, R AR G A T A
HE AV IR TR

Output load bending moment: The permissible bending moment value induced external loads
on the output flange or output shaft of a harmonic reducer.

BORMBE M o R EIEI R

The calculation method for the maximum load static moment ( , ) is as follows:

m = m ( + )+t mx
HHIA o=, NEWEIIE, MG N E SRR,
E: o ARKBEROE,  naNERHRE, ROAMERE
Verify that , =< , where is the permissible static moment, ensuring compliance

with the bending moment requirements.
Note: is the maximum radial load, s is the maximum axial load, and R is the
offset.
WSS KA (kA8 FE, mfbm GRRD MM, A
2 A LS e BOE B

Torsional rigidity of the reducer: When the input side (wave generator) is fixed and torque is

# 15 W
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applied to the output side (flexible wheel), the output shaft will generate torsion almost
proportional to the torque.

ORGSR 218 AR A5 F B (D5 BB R Bl AL, B
AL BE b A T e AT DT A R SR RS A 12 R B A A U

The input shaft of the reducer is directly connected to the motor. The input shaft of the
reducer is the shaft where the dynamic equivalent value of the inertial effect of the mass of all
rotating parts in the transmission chain is observed.

PR R s R B 20 i L 55— S 2517 i A _E i B A RO AR

The total equivalent moment of inertia at the output shaft of the joint, converted uniformly to
the joint output shaft through the reduction ratio.

BE TAEIE: AT O™ i I ) 22 4wl SEIE AT I S A B A e M R 0 AR S N P S 1
BUEVERE AR AIUE el . IR E T AU R A

Rated operating voltage: The ideal input voltage that ensures long-term safe and reliable
operation of the product while achieving all rated performance parameters, including rated speed,
peak speed, and rated torque.

TAEBETERE: A7 MR EE KGRI ANERE . e H]. a7 K& H
FEFRAARAERI TR N, 2 A A\ 3w mT IR 52 9 15 AR B B R X T

Operating voltage range: The DC voltage range that the main power input of this product can
withstand and operate normally under long-term conditions, while ensuring the system achieves
basic performance, stable control, safe operation, and compliance with electromagnetic
compatibility standards.

GRADAR/AI B AT R XA bt d, 7R — AP PR32 3l 4% i) 57 A I TG B 5 A2 0)
TN BAR TS X0/ FE AL 19Bit& s &5 3 19Bit Fiafa A\ 5% H #0219 Az e xd Xowfidas
XL/ 17Bit& I 233 19Bit FE4I A 17 A58 19 A7 48%S sUmhs 25 o

Encoder/Bit Depth: This product uses dual absolute encoders, with two absolute position
sensors configured in a single closed-loop motion control unit. Dual absolute/motor side 19Bit &

reducer side 19Bit means both input and output are 19-bit absolute encoders, while dual

%16 W
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absolute/motor side 17Bit & reducer side 19Bit means the input is a 17-bit and the output is a
19-bit absolute encoder.

AR S TIASLLH AR P A iy B T R 4 P A5 P 24 i, T Bl 45 140 468 P A7 iy SCHGk T
ISR A P A o 5001 R Rl RO [, T e o R R B R B R

Service life: The service life of the joint module depends on the service life of the reducer,
which in turn is determined by the service life of the wave generator bearings. Similar to
conventional ball bearings, it can be calculated based on rotational speed and load torque.

Kb s AT MEM AR OHTHE AR

The calculation formula for the service life (Lh) under actual operating conditions:

3
- (=)

E: N, O o8 soMERIZFAITE] C 1oF6 7 dl 10%RRA5 R (V45 I 73 i
ol i P G fi ) o RIENLVAUE AR, T AL ATUE T I A AL S 0
SEMNREEHE, —MZ 2000RPM;  FRIBGE A4 HH m R 2 Tk de s FRIaEN LA (B

RN D T3 .
Note: denotes the service life, while  typically represents the service life at either
10 (10% failure rate) or 5o (50% failure rate);  is the rated torque of the reducer; is the
rated test speed at the motor end for torque measurement, usually 2000 RPM; indicates the
average load torque at the reducer's output end; and denotes the average speed at the

reducer's input (or motor output).

1.5 Rz A <ta

Application Areas

PHU RV m ARl G0 5 S ks B i e, T2 N ol mlas A
PENLEE AN ANBIHLE A RSB H b i CERSEER RS . BRI « BEITHL
AN (PARPLEEART . RIS KUSIURFSE, e mahas
PG 7145 B R BN 3 PRI a] SR AOA% O SR AR R T 5

The PHU series, with its high integration, compact structure, and high-precision force control
%17 W
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characteristics, is widely used in industrial robots, collaborative robots, humanoid robots,
precision automation equipment (semiconductor packaging equipment, precision testing
instruments), medical robots (surgical robot joints, rehabilitation training equipment), and
aerospace fields. It provides reliable core joint solutions for applications requiring high torque

density, high dynamic response, and precise force control.
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.\ BN EETIERE

Structure Introduction and Working Principle
2.1 G IRIEE

Structural Explosion Diagram

W fill 2 e W DBl

Drive i i
Brake Harmonic Drive

XG5 Tk v e TEHEJHE FLAL S AR (-F)
Dual Absolute Magnetic/ Frameless Torque Torque Sensor (-F)
inductive Encoder Motor

K 2-1 RIEERER

Figure 2-1 Joint Explosion Diagram

2.2 BEMFIhREE T
Component Function Introduction

2.2.1 IRTf=E

Driver

N E AR REI ISR BN A%, BRSSO 5B BRI . e BE AR T R
W, AOTIRIGR S EER . WAHRPUIFRIR RS LA AT EEIEAT .

The built-in high-performance servo driver is the core control unit and "brain" of the entire
joint module. It is highly integrated within the joint, responsible for receiving instructions,

processing information, driving the motor, and ensuring the system operates safely, and reliably.

# 19 |
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2.2.2 YmiE R

Encoder

R 5 0 FE R 0B it 2, 73 il Ar T A Lo 5 i, 3 R R SE I e
BERG L IR DN S OB R Gt AR i SEBIL I A PRS2 L R 25 P 2 Y
I NP SR

The joint integrates dual high-resolution absolute encoders located at both the motor end and
output end, forming the core sensing and feedback system that achieves ultra-high motion
accuracy. This design is the key to realizing true closed-loop control, surpassing traditional
single-encoder solutions.

D LG % 0 R 4 O 0D o BE A A DN I S 45 ) B /I AR A B i S S e e — L k2
219 BV 524288, RMKA 19 AU AHE gn i A BENS R ST IO RE — Rtk 70y 524288
ST HI K B K

Encoder resolution defines the minimum detectable position increment. With 524,288 pulses
per revolution (PPR) at the output shaft—corresponding to a 19-bit absolute encoder—the
joint's rotation is precisely divided into 524,288 discrete steps per turn.

S ki S LB BT AL /524288 * 360°= 4Tl i E°

G W R AL /524288 * 60 = % rpm

Angle and Pulse Conversion: Position feedback pulse count / 524288 * 360° = Current
Angle®

Speed Conversion: Speed feedback pulse count / 524288 * 60 = RPM
2.2.3 H=)EF
Brake
N B [ B8 R — A ORI 2 A S TR AE, BRI ATIEZ N LR LA

The built-in brake is a key safety and functional component. Its main functions can be

summarized as follows:
FRAAL EARRE: ENLE AW BRI fERE CTHERE) B, Hizh#ss HaHE

20 W
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w1, PPAEEKREEE I DU E R

Static Position Holding: When the robot is powered off or the servo is disabled (disabled
mode), the brake will automatically close (engage), generating significant static friction torque to
lock the joint.

ZEHE: MRS ST . WEESCGE SRR, S S BIEE, BEAFEHL
Wizzh, fFhm)a—EwabthE, BibsEiordt.

Emergency Braking: When the system triggers an emergency stop, fault, or unexpected
power failure, the brake will immediately engage, halting the mechanism's movement as the last
line of safety defense to prevent accidents.

Bl 5 - fzhas RS CRIRAE R, ERRAMEL . HORE (RRJFAlRD
fiigefs o (LAERE/ TR SEvELH

Power Supply and Control: The brake is powered by the driver board's power supply,
requiring no additional wiring. Its state (release/engaged) is automatically controlled by the
enable signal (enable/disable).

I FPER: WS es I EMER IR (4 150ms) « FfEREfE, YA MFE /D 300ms
AReEH LffRe; BAREE, TEMAED S00ms (HRERHIZNE S AREO fRIEEZETE
£
Timing Requirements: The brake's physical action has a delay (approximately 150ms). After
disabling, you must wait at least 300ms before re-enabling; after enabling, wait at least 500ms (to
ensure the brake is fully released) before sending motion commands.

IR . e oA T EEE LU MR s, LAl B A P A i R 2
PRt . MR HAT NI TAFMIBI SRS a (8, B EEZBOH TSRy, #0RE
SR IS RS, 75 D00 75 0L i o

Usage Restrictions: Avoid triggering emergency stops under high-speed or heavy-load
conditions to prevent severe impact damage from the brake closing. It is strictly prohibited to use
it as a dynamic brake for frequent work; it is primarily designed for static holding. Avoid using in

strong magnetic field environments unless proper magnetic shielding is provided.

%21 T
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R A AL 10 JJIREICE 73, JRREARSZAR K R bIHs), ATaEthe.
Service Life: The brake has over 100,000 engage cycles and can withstand occasional forced

dragging, offering high reliability.

2.2.4 TLAESISEEEM

Frameless Torque Motor

TOHE JJHE LA —Fh i P e ELOK B, EBRSZ ) A AR, BRRAE T . 18
PBROE & 5 T R AUR RS, MECRE . ERE B BRIt HALHAE Tl HK
J7 G EH BRL D), LI R RO NIk AR R, [, A 2L gies)
A, RIRRICEE R, ERWHERE. BiE. W

The frameless torque motor is a high-performance direct-drive motor composed of an
independent rotor and stator, integrated within the joint. The harmonic reducer and frameless
torque motor are deeply integrated to form a compact, high-precision power unit. Its advantages
lie in providing zero-backlash transmission through direct drive, achieving extremely high
positioning accuracy, rigidity, and torque density, while eliminating traditional transmission
components, greatly simplifying the structure and making the joint lighter, more compact, and

efficient.

2.2.5 1R RRER

Harmonic Reducer

BT 28 — R SR o A SR R AR T R A% 15 1S S AN Bl 7 (RS 7 el 2 B FoAz Ol
FAET S R ERRAED . NRIZEER SRR E N . BERR RS MR .
CEE RO AR RN =F KM TR s Blis s, AT ART . s
PR S5 v A S 7 SR A, A SIS S A% S ARG fl e v A B AR o 7 2%

The harmonic reducer is a precision reduction device that transmits motion and power using
the elastic deformation of flexible components. Its core advantages include an extremely high

single-stage transmission ratio, minimal motion backlash, high-precision positioning, a compact
522 W



= 1O UEMRIE www.eyoubot.com

and lightweight structure, and high torque output. It achieves motion transmission through the
interaction of the wave generator, flexible wheel, and rigid wheel, and is widely used in robotic
joints, aerospace, and other high-precision fields. It is the ideal solution for achieving precise

transmission and simplified design.

2.2.6 NFEFRRER
Torque Sensor
JIHEAE R A AT S B T B NAR RN : AR RS SR A S N AR R AR IMEAR I
Rl FC_E R RAR Fr e B 2 & AR AR A, B I B R e s oy FUAE 5, AN THSR 0/ AR A
The working principle of a torque sensor is mainly based on the strain effect: when the elastic
body of the sensor undergoes slight deformation under an external force, the resistance of the

strain gauges attached to it changes. This change is converted into an electrical signal through a

measurement circuit, enabling the calculation of force/torque values.

2.3 ARG T1ERIBHEE

System Working Principle Block Diagram

RESHIR
(LR PWMIRHHES
i ‘ |
HiEne iRl ¥ i
RS o] LR (EmsERES
AR g FAESIEH SRR
i
DC48V | [=tiabianag
e RIRES . amm
(RIBEBHSSFALE /)
RS i
(RIBREEIFE)
RIHES B (HIEIRE)
(RIBZFRREIIE)

Kl 2-2 RGLAEREHER
Figure 2-2 System Operation Principle Block Diagram
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D

LIRSS TP

Instruction Input

2)

AR EAIHLEE RIS (o PLC. iz sh% i~ ) @ i i85 2 4k (W1 EtherCAT . CANopen)
[) %9 A B Al IR AR Bl a1k H AR B Ll T TR R 4
Path: The upper controller (e.g., PLC, motion control card) sends target position, speed, or
torque commands to the servo driver built into the joint via a communication bus (e.g.,
EtherCAT, CANopen).

P 5 3K )

Core Control and Drive

3)

ol ARSI SN RGN, e IF 5 RS ST S EER, BTt
FIFEHI AT M P (AR B HR, JE Th 3 s i Y PWM BT8R 1D {5 5 R 9K3)
TCHE ST R B LTE % o
Core: The servo driver acts as the system's brain, receiving instructions and comparing them
in real-time with feedback signals. Using advanced control algorithms, it calculates the
required driving current and outputs PWM (pulse-width modulation) signals through the

power circuit to drive the frameless torque motor.

AT H 1)

Execution and Transmission

4)

RALAT o BHE AR ENE 5 BME T N P A i, IR B e 2 3
PCEIGRE o FHLIR R A B R 1 B R L AT RO, S 2 K AR, B
AIRF I (HUBEETSE) 1830,

Motor Execution: The frameless torque motor generates high-speed, low-torque rotational
motion under the driving signal.

Speed Reduction and Torque Increase: The motor's rotational motion is slowed down by the
precision harmonic reducer, significantly increasing the output torque, which eventually

drives the load end (e.g., robotic arm linkage) movement.

XA S 5t 22 A 1 <
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Dual Closed-loop Feedback - Key to System Accuracy

5)

FEA LS S Bt + R L S 200 X 2 o SIE IR ARSI R BT R 1 (o2 BN RE , O e i 9K 5
#r, RN CRRIEEID PR, B DR HLAS B B3 R

S b S« B S O (R 2 A A LA I D B R S PR A L, IR R B 4n KBl A
D% 2 C VA= %2 P SRS RR T BRIE LA B ML shiR 2 . 7 B3
ATEHIFA, SEBL T A AR, TR BT B e R e S A S
Motor-End Feedback: The motor-end absolute encoder detects the motor rotor's position and
speed in real-time, feeding it back to the driver, forming an inner loop (current/speed loop) to
ensure motor control accuracy.
Output-End Feedback: The output-end absolute encoder directly detects the actual position of
the load end and feeds it back to the driver, forming an outer loop (position loop). This
eliminates transmission errors, backlash, and elastic deformation in the harmonic reducer,

achieving full closed-loop control and extremely high terminal positioning accuracy.

74 S Th g

Safety and Auxiliary Functions

Hzhds - FEWT R ECRGEIE , SRBhEE AIE(E SR B a8 H SRR, By AN,
(IS ESPNAR S o

WERAE - WSS RS RGOS i, &, WA SR , JPRIX
SE ST Bl FAR R EALHL,  SEI AT AL R AT B2 I
Brake: In the event of a power failure or system malfunction, the drive sends a signal to
automatically engage the brake, preventing the load from dropping and ensuring the safety of
both equipment and personnel.
Status Monitoring:  The drive continuously monitors system status parameters (such as
current, position, temperature, and error codes). This real-time data is uploaded to the host

system, enabling visual monitoring and facilitating fault diagnosis.
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24O 5HETRKAIEX
Interface and Indicator Light Definitions
2.4.1 48V RO

48V Power Supply Interface

R 2-1 i RS D
Table 2-1 Power Supply Interface Specifications

LR T 51 B e X ThRE
Pin
Terminal Pin Definition Function
HL Y AR
1 DC+
Power Positive
LY bR
2 DC-
Power Negative
RYE 5| AL B R R BT
Power Pinout Diagram Terminal Block

P o
T
RS45-B

e
UART-RY_ART
UART-TX

ECAT-IN

ECAT-TX-
ECAT--TX+

E-GND
CAN-L
CAN-H

EEAER Fo£kdm 715 B
Connector Information Terminal Block Information
A5 XT30AW-M, AMASS A5 XT30UW-F, AMASS
Model: XT30AW-M, AMASS Model: XT30UW-F, AMASS
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A% : 2Pin, FHIAEE Smm, B 2mm

Specification: 2Pin, Smm pitch, 2mm pin length

kS : 2Pin, FHIME]FE Smm

Specification: 2Pin, Smm pitch

2.42 UART B{E#E0O

UART Communication Interface

% 2-2 UART {548 1138

Table 2-2 UART Communication Interface Specifications

UART 37 5] i X B%i):
Pin
UART Terminal Pin Definition Function
H 1 i
1 TX
Serial Output
CRSETTPN
2 RX
Serial Input
3 GND GND
4 +5V +5V
UART 5| A B~ & BT
UART Pinout Diagram Terminal Block

I’
RMSA—————— 4
RS485-B

UART-GND S5
UARTSV =

UARTRY_ VAR
UART-TX

ECAT-IN

E-GND
ECAT--RX-
ECAT-/-RX+:
ECAT-/TX-
ECAT-/-TX+

BHEAER

Connector Information

B £ 115 B

Terminal Block Information

5. BM04B-GHS-TBT, JST

Model: BM04B-GHS-TBT, JST

5. GHR-04V-S, JST

Model: GHR-04V-S, JST
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¥k . BAHE 4Pin, [8]EE 1.25mm

Specification: Single Row 4Pin, 1.25mm pitch

FHHE : BAHE 4Pin, [B]#A 1.25mm

Specification: Single Row

4Pin, 1.25mm pitch

2.43 CAN B{EEO

CAN Communication Interface

*£ 2-3 CAN #E{EHOULH

Table 2-3 CAN Communication Interface Specifications

CAN %55 F 5| e X Thek
Pin
CAN Terminal Pin Definition Function
CAN 55 &
1 CAN-H
CAN High Signal
CAN 1551
2 CAN-L
CAN Low Signal
AL A\
3 E GND
Metal Shell Ground
CAN 5| BRE BLRim T
CAN Pinout Diagram Terminal Block

I
R4S A———— A
RS485-B

et
ARTSV (o]
UART-Rx AR
UART-TX

E-GND a
ECAT--RX+

ECAT-TX-
ECAT--TX+

BEREEER

Connector Information

R 115 B

Terminal Block Information

5. BMO03B-GHS-TBT, JST

M= . GHR-03V-S, JST
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Model: BM03B-GHS-TBT, JST

Model: GHR-03V-S, JST

A% . FHE 3Pin, [A]EE 1.25mm

Specification: Single Row 3Pin, 1.25mm pitch

A : BHE 3Pin, [A1PE 1.25mm

Specification: Single Row

3Pin, 1.25mm pitch

2.4.4 EtherCAT 1B{51E0O

EtherCAT Communication Interface

% 2-4 EtherCAT 8152 1 15087

Table 2-4 EtherCAT Communication Interface Specifications

ECAT IN ECAT OUT
W31 BIE X ‘
Ihie 751 B e X Thee
Pin Terminal Pin
Function Terminal Pin Definition Function
Definition
B N RS+ B 4 B+
1 ECAT IN_TX+ ECAT OUT TX+
Input Send+ Output Send+
YN B H A%
2 ECAT IN_TX- ECAT OUT _TX-
Input Send- Output Send-
i N A+ B AL+
3 ECAT IN_RX+ ECAT OUT RX+
Input Receive+ Output Receive+
NS B s i
4 ECAT IN_RX- ECAT OUT_RX-
Input Receive- Output Receive-
A =
bt N
5 E GND Metal Shell E GND Metal Shell
Ground Ground
5 AL ER R BT
Pinout Diagram Terminal Block
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L
R4S A—————
RS485-B
RS485-GND:
RS485-5V-

i
UART-RX AR
UART-TX

ECAT-IN

E-GND

ECAT-/-RX+

ECAT-TX- —8

ECAT--TX+
E-GND

CAN-L
CAN-H

BHEAER

Connector Information

Ao i 15 B

Terminal Block Information

5. BMO05B-GHS-TBT, JST

Model: BMO5B-GHS-TBT, JST

5. GHR-05V-S, JST

Model: GHR-05V-S, JST

k% : BAHE SPin, [H]EE 1.25mm k% : BAHE SPin, [H]EE 1.25mm

Specification: Single Row 5Pin, 1.25mm pitch | Specification: Single Row 5Pin, 1.25mm pitch

2.4.5STO O

STO Communication Interface

2% 2-5 STO JB{EH: 1 Ui B

Table 2-5 STO Communication Interface Specifications

. STO 375l fal g X ThRg
o STO Terminal Pin Definition Function
1 STO1+ LAMNEIE 1 1B
2 STO1- LA NIETE 1 R
3 STO2+ LANIEIE 2 1B
4 STO2- LA NIETE 2 FbR
STO 5| | B BT
STO Pinout Diagram Terminal Block

% 30 W




= 1O UEMRIE www.eyoubot.com

P
I{S435-Aﬁ'¢
RS485-B-

RSASS-GND
RSA55V
uart-Gyp RS s :l

UARTSY ——T 7 ‘
UARTRY VAR = L]
UART-TX

ECAT-IN

s
E-GND A\ J
O —
ECAT-/-RX+-
ECAT-TX- ——— 1
FCAT--TX+ |

E-GND
CAN-L
CAN-H

BiEAE R Aok 715 B
Connector Information Terminal Block Information
5. BMO04B-GHS-TBT, JST 5. GHR-04V-S, JST
Model: BM04B-GHS-TBT, JST Model: GHR-04V-S, JST

AL BAHE 4Pin, [AFE 1.25mm

BURG: BfE 4Pin, (AP 1.25mm
Specification: Single Row 4Pin,

Specification: Single Row 4Pin, 1.25mm pitch
1.25mm pitch

2.4.6 RS485 #0 (S15E1ER%E3)

RS485 Interface (Torque Sensor)

e 2-6 RS485 iB{Z4E 0

Table 2-6 RS485 Communication Interface Specifications

. RS485 357 5| fii g X Thig
o RS485 Terminal Pin Definition Function

1 A RS485-A

2 B RS485-B

3 GND RS485-GND

4 +5V RS485-5V
RS485 5| WAL B & BT

RS485 Pinout Diagram Terminal Block
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RS485-Aﬁ4

RS485-B

RS485-GND
RS485-5V

=]
UART-RX AR
UART-TX

ECAT-INY

AR S =

E-GND

ECAT-/-RX+:
ECAT-TX- ——
ECAT--TXt————————
E-GND
CAN-L
CAN-H

BHEAER

Connector Information

Ao i 15 B

Terminal Block Information

AE-. BM04B-GHS-TBT, JST

Model: BM04B-GHS-TBT, JST

5. GHR-04V-S, JST

Model: GHR-04V-S, JST

k% : BAHE 4Pin, [H]EE 1.25mm

Specification: Single Row 4Pin, 1.25mm pitch

HURG: BEHE 4Pin, [AIFE 1.25mm
Specification: Single Row 4Pin,

1.25mm pitch

2.4.7 I8RKTINEE

Indicator Light Function

R 27 RIBATRERRIT M

Table 2-7 Joint Operational Status Indicator Specifications

LED #7if LED 8 LED R& LED R7&E
LED Marking | LED Description LED Status LED Status Image
RGBT IEH !
RO ON |
System Running i
Solid Green off |
Normally '
RUN

RGBT R |
ARENAPER ON |

System Running | '
Solid Red |

Abnormally

oFf |

KBRS HATERE
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Joint Operational Status Indicator Location Diagram

ECATARAFR An4T

KNBIPRER AT

% 2-8 EtherCAT RSB 4T HiW

Table 2-8 EtherCAT Status Indicator Light Explanation

LED #7iR ECAT RZ&HL
LED JiHH LED RZ LED RZEHE
LED ECAT State
Description LED State LED State Diagram
Label Machine

WK N

INIT

Off oFF |

éﬁg“@]ﬂ J:/EJ‘; o ! ;200ms;200m$:
PREOP F |
ECAT RZ Green Blinking | ™
B 3 7 o
ECAT | ECAT State | SAFEOP Green, Single | | | B
STA Machine Flash

Indicator SN i |

opP ;

Green Steady On | "

13 0 JOE IR ,
BOOT Green Fast : | | | [N ]
Blinking

EtherCAT REHF TSI MNERR

EtherCAT Status Indicator Location Diagram
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KBATIRETRRT
ECATRAS RN AT

= REREMERK
Installation and Mechanical Integration
3.0 FERESARFE

Unboxing Inspection and Item Checklist

1) NAEHH

Contents Checklist

MG, VB SR AT B A Y . T Sl BT AR A e bR BRI T AR A
After unpacking, please first check and count all items against this checklist. The checklist is

usually placed at the top of the box or pasted on the inside of the outer box.
£ 3-1 IHAETS
Table 3-1 Unpacking Checklist

ZIEIFHIS
Fs My B HR RS54 HE
Remarks/Serial
No. Item Name Model/Specification | Quantity
Number
KA
1 PHU/RHU %%l 1 --
Joint Module
2 P Y PR 2 XT30UW-F 1 -

% 34 W
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Power Conversion Cable

W5 T4
3 GHR-04V-S 1 --
Debugging Signal Cable
CAN E{# EtherCAT 1554k
GHR-03V-S or
4 CAN or EtherCAT Signal 1 --
GHR-05V-S
Cable

ER:
Notes:

(L PAEiE SRR, 15 AL BRSO 7 e
The above list is an example. Please refer to the actual product configuration you receive.

(2) TER T B S HT 51 5 2 5 5 IR R — 3
Please verify that the product model and serial number match your order.

) WEZEREIAOREME (N RS, DMELERR R 4e B alis i (] .
Please keep all packaging materials (inner liners, foam, etc.) properly for use in case
factory return, repair, or transportation is needed.

2) JHHEtE
Unpacking Inspection
B RS E, VLRI St AT A 4R AP AT )0 D REA 2
After completing the inventory, please immediately conduct a careful visual and preliminary

functional inspection of the product.
(U BEASMAT A : AFARE SIS R AR A FE . B 2 2 A AT TR Rl
5+ TUIREEREREL;

Basic Visual Inspection:  Carefully check the joint housing, reducer housing, and output

flange end for any bumps, scratches, dents, or cracks.

(2) WUbkER PR AT G AT i VR 22 AR e e LA S T 2 15 A B BT

Mechanical Interface Inspection: ~ Check the mounting holes and end face of the output

flange for damage or deformation.
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(3) HAEORE: BEEEENEIREEFE. 5iF, A5 M.
Electrical Interface Inspection: ~ Check the pins of the connectors to ensure they are
straight, intact, and free from bending or corrosion.
3) A AL ER AR
Problem Handling Procedure
N RAETFRER A R IATAT 1)/, 38 2 B4 1 4% DU IR AL 2
If any issues are found during the unpacking inspection, please stop immediately and follow
this procedure:
(U AAEIPGE: X e AL (AR, P2 ST BOAFRRSE) T2 M. T
B UEEEE S
Photograph for Evidence:  Take clear, multi-angle photographs of the problematic areas
(e.g., damaged packaging, product exterior damage, missing accessories).
(2) BRIy SR I L E B AR R AT R IR CBR R 7 L 3% 9.3 T
Contact Us:  Immediately contact our customer service department via phone or email
(refer to Appendix 9.3 for contact details).
) VIZBATA . EAEEATERIRE . BB A N, DA st —
DAIA B R IER 2 S5 A5 F R BORSCRF N D4 AL BT 2%
Do Not Attempt Self-Repair: Do not attempt to disassemble, repair, or install the faulty
product yourself, as this may cause further damage or void the warranty. Wait for

instructions from our technical support personnel.

32 REHLER
Pre-installation Preparation
BE:
Warning
® NIEMA R ANIRAT AT AE P S PERE PR IR ELA 103
Incorrect installation and operation may result in performance degradation, damage, or

personal injury.
5% 36 T



= 1O UEMRIE www.eyoubot.com

® TR RN T AEHUAT L SER AR N F#ET
Installation must be carried out by trained professionals familiar with mechanical and
electrical hazards.
® FEFATALATERARHT, 105 55 0 BRI IF BRARAS T A0 4 A 50 A A
Before performing any operations, please ensure that you read and understand all relevant
sections of this manual.
D THRSMEHMER
Tools and Materials Preparation:
THPSEHER I DU TRARRL, DL iR i RE il HERf o
Please prepare the following tools and materials in advance to ensure the installation process

is efficient and accurate.
K 32 T HME

Table 3-2 Installation Tools and Materials

TR ‘
R WHEER
Recommended
Category Description and Requirements
Tools/Materials
(28] SR8 R 22 1) B [T Y
AT
Essential. The range must cover the
Torque Wrench
PR T A fastening torque specification of the
Mechanical SCrews.
Tools VAN RE S SR Sk 5
PV EISRE| me, ByibdrlE .
Hex Wrench Set Must be high-quality and perfectly match
the screw heads to prevent rounding.
S QI C T ‘ .
@7%-9 WIERRERE e diP
Cleaning Lint-free Cloth (e.g., Lens
Essential.  For cleaning mating surfaces.
supplies Paper)
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(@79 WERREY R S22 IR
AU S A I B TRV | A A R S BV T
High-Purity Isopropyl Alcohol | Essential. For cleaning screw holes and
or Dedicated Cleaner mating surfaces. The use of irritating

solvents such as gasoline is prohibited.

B35 1E T P IR AT S s iAo

To prevent contamination of precision

NEEBNTE

Lint-free Gloves
components by skin oils and sweat.

_— RSO 7] (P A SR @%-9 WEERREIN"$22 oI
Thread locker (Medium Essential. Used to prevent screw
Material
Strength) loosening.

2) HEIH N RHES
Environment and Personnel Preparation
WERER: TAEM SR EZ-20~60°C.
N RER: #0E N AT B RC RS, PRI M RO 2k, JF 8 Lo AR T
Environmental Requirements: Operating environment temperature: -20~60°C.
Personnel Requirements: Operators must be familiar with the assembly process, understand
the importance of torque control, and be able to correctly use the torque wrench.
3) RIS B
Confirmation and Review of Key Data
FETFIR 2R, 15 55 L AEAR T R & D LUR e Bt JFiest Fok:
Before starting installation, please ensure to review the following key data in this manual and
record them:
SRR AR AR, WA H 5 22 IR R AR 22 R ey N B B SR AT R HE R
FHAE o A IR T WR L2 (R RIS S GBSO 3] 75 1) A FH 15 10 5
Screw Tightening Torque Values: Refer to the screw tightening torque table to confirm the

correct torque values for output flange screws and input shaft locking screws.
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4)

R AE: BRMERSECET, WUABRARRK (BEAE | &K EHEA
=29 M ER G iED o BRSO E e L TE A
Allowable Loads: Refer to the "Performance Parameters" section to confirm the module's
maximum (bending moment load), maximum (radial load), and maximum (axial load). Ensure
that your design load falls within this range.

A O B ELREEOR . BB 2R iR 3 F Y, BV EN U A 142 1) B 30 A o T
BB 2 22 BEK
Concentricity and Verticality Requirements: Refer to the "Installation Guidelines" section to
confirm the tolerance requirements for radial runout and end face runout of the connected
mechanical components.

HASH: AR RIS RS S
Electrical Parameters: Refer to the "Specification Table" for rated voltage and other

parameters.

AR A S 2 A e

Component Check and Safety Preparation

eSS BRIRIEL S AT IR, B2 KEEE, IRIKIEERSUE .
Component Preparation: Ensure that the mating parts are in good condition, the screw lengths
are appropriate, and the correct amount of thread locking agent is applied.

AR WERGMH, FEYPTFE.

Safety Preparation: Ensure the system is powered off and wear protective gloves.

33NMRERLRSES

M

¥
W

echanical Installation Steps and Guidelines
2
=
arning:
® AR AT s OB e 1 T R A A AL X B B AR

1K ANESRR o

Do not use any hammering, impact, or crushing methods to install the module into the
¥ 39 |
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housing! This will cause permanent damage to the precision gears.

© AR Ik A AT A [ S 1) ) o 7

Do not apply any radial or axial impact force to the output flange!

® UEEDUG R ONATAT RS Sh B B MR A, N T RS
Do not use the output flange as a lever to move or lift the entire module. Always support
the shell with your hands.

® i IR LA U PR T F e T AR A 7 45
All screws must be tightened using a torque wrench according to the specified torque and

order.

33.1 RESE

Installation Steps

HEETE AiaSThE FHREE BiAsHeE
ARIR. TR, #iF iAa TR E SR RRUFREEEHIE -

K 3-1 ZHOP R
Figure 3-1 Installation Steps

D #E TR B, TH. MR HdhE.
Preparations: Confirm the environment, tools, and relevant torque data.
2) TEW AL {3 e A A 2B EEIE R, YRR ik AR A S 2 R 7 B AR
HIBC & T, W ORICAETIS . RAFIER
Cleaning and Pre-treatment: Use a lint-free cloth and high-purity cleaning agents to
thoroughly clean the module's output flange face and the mating face of the load

connection plate, ensuring no oil, dust, or burrs.
3) WRZLZA%. FEMRLZMRLT IR POE A T aR FERAUBE I, (AR T, SN A I
FPor =BT RR L. b R iR ey EMEHAER 30% , 2D 8
P iR 2247 e HAE I 60%, =20 FRRIES AR K DT SR 2257 %5 100%
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IR e FHAE A
Screw Installation: Apply an appropriate amount of medium-strength thread locking
agent to the screw threads. Use a torque wrench to tighten the screws in a cross-diagonal
order in three steps. Step 1: Tighten all screws to 30% of the specified torque value. Step
2: Tighten all screws to 60% of the specified torque value. Step 3: Tighten all screws to
100% of the specified torque value.
R SO EFIHAER, AR HAEE .

Note: It is imperative to consult the torque table and use the accurate torque values.

332 HEiEAZEK

Flange Connection Requirements

IR
AR
R T M
B bEf
3
B ER b
i
E i
ol [
| ==

L0

K| 3-2 PHU %3R5

Figure 3-2 PHU Installation Diagram
G Ak IR BE U™ M 2 B 3-2 P (o0 B HEAT 1), BARASEZE RS 06 N A 7R P A L R
3-30 JEFRR b I A AAAE P BCHAR ok Bl LI R R G AL AR B
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The depth of the load end stop must be strictly controlled according to the position shown in
Figure 3-2. The specific depth values corresponding to different module models are shown in
Table 3-3. The flange end face must not have burrs or other protrusions; care should be taken to
avoid burrs or protrusions at the hole opening when drilling.

TERE: LO KRHWAKRE, L1 kRS, L2 Fi A8, DO f i Al B2, D1 fay i g9 %¢ Bl 4%,
D2 Jok &8 FLAT, h FRr AR R A R, [ MR 22 R [ e QIR 2, VR 22 H iy L e e
St 1] 5 MR 22

Notes: LO:  Joint Length, L1:  Mounting Register Depth, L2:  Output Shaft Length,
DO0:  Output Shaft Diameter, D1:  Output Steel Wheel Diameter, D2:  Reducer Diameter,
h:  Height including the screw head, Fixing Screw (joint fixing screw),Flange Screw (output

rotating end fixing screw).
% 3-3 PHU %R R (HA7 N mm)

Table 3-3 PHU Installation Dimensions (Unit: mm)

IEOEE | (EOPEE
=
Lo L1 L2 DO D1 D2 h Register Register
Model

Roundness Flatness
PHUOSL 51.5 4.5 2.5 29.5 30 40 / 0.01 0.01
PHUII1IL 57.5 8.5 3 37.5 38 52 / 0.01 0.01
PHUI11H-52 59 9 2.5 37.5 38 52 2.5 0.01 0.01
PHUI11H-60 60 8.5 4 41.5 42 60 2.5 0.01 0.01
PHU14H 654 10 3 49.5 50 70 / 0.01 0.01
PHU17H 67.5 10.5 3 59.5 60 80 / 0.01 0.01
PHU20H 73 12.5 4 69.5 70 90 / 0.01 0.01
PHU25H 78 16 4 84.5 85 110 / 0.01 0.01
PHU32H 122 22 5 109.5 | 110 142 / 0.01 0.01
PHU40H 123 26 5 134.5 | 135 170 / 0.01 0.01

HE: AEEEER 2D B
Note: For tolerance ranges, please refer to the 2D assembly drawing.
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% 3-4 PHU [H 2 IRFT R 5
Table 3-4 PHU Fixing Screw Specifications

] & ST R 22 IR
Joint Fixing Screw Flange Adapter Screw
R 22 FLERE RS | BefARE
it WRee RS N N
Screw Hole Screw Screw Hole
Model Screw Type Qty Qty
Depth Type Depth
PHUOSL M2 4 8 M1.6 5+3 CHRO 8
PHUIIL M2.5 5 8 M2.5 3+5 (HRO 8
PHU11H-52 M2.5 5 8 M2.5 | 2.5+5 CHRO 8
PHU11H-60 M2.5 5 8 M2.5 4+5 CHRO 8
PHU14H M3 5.5 8 M3 9+6 CHZO 8
PHU17H M3 6 12 M3 9.5+6 (A& 16
PHU20H M3 6 12 M3 11.5+6 CHXO 16
PHU25H M4 8 12 M4 14+8 CHXO 16
PHU32H M5 10 12 M5 21+8 CHEO 16
PHU40H M6 12.5 12 M6 25+10 CHRO 16

v WEHT, +SHAREAKE, +FHARBIAKE
Note:  Regarding the depth notation (e.g., X+Y), the number before the '+' sign represents the

through-hole length, and the number after the '+' sign represents the threaded hole length.

RHU14/17/20/25

1
FERIER

U1

LO
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RHU32/40

D3

il

10

Kl 3-3 RHU “2%%7R 7
Figure 3-3 RHU Installation Diagram

G LE TR BEAU™ k42 B 3-2 Fosr B AT F ], BARRIE Y500 B 1)V FEAR L&
3-30 EEHRVE 2 b I A AFAE B SO AR S s B AL R R AL A R

The depth of the load end stop must be strictly controlled according to the position shown in
Figure 3-2. The specific depth values corresponding to different module models are shown in
Table 3-3. The flange end face must not have burrs or other protrusions; care should be taken to
avoid burrs or protrusions at the hole opening when drilling.

WRE: Lo KR KE, LI IEHBE, DO st E R, DI MW ER, D2 k4 5HAT,
D3 KM B, [ e R ez RIE E G TIR22, vk =20 o2 R Hh @ i v [ o R 22 .

Notes: LO:  Joint Length, L1:Mounting Register Depth, L2:Output Shaft Length, DO:
Output Shaft Diameter, D1:  Steel Wheel Diameter, D2:Reducer Diameter, D3:Joint Mounting

Surface Diameter Fixing Screw (joint fixing screw),Flange Screw (output rotating end fixing

SCrew).
# 3-5 RHU %% R (B A28 mm)
Table 3-3 RHU Installation Dimensions (Unit: mm)
IEOREE | EOFEE
it
L0 L1 DO D1 D2 D3 Register Register
Model
Roundness Flatness
RHU14L 50 2 32 42 52 / 0.03 0.03
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RHU17L 51.8 2 38 49 60 / 0.03 0.03
RHU20L 53 2 47 59 70 / 0.03 0.03
RHU25L 63.5 2.1 59 69 80 / 0.03 0.03
RHU32H | 119.5 / 26 / 120 137 / /
RHU40H | 131.5 / 32 / 130 146 / /

E: AZEUHEVEL 2D Sk

Note: For tolerance ranges, please refer to the 2D assembly drawing.

% 3-6 RHU [H 2 iR 1 5
Table 3-6 RHU Fixing Screw Specifications

[ e R iR 4 R s iR
Joint Fixing Screw Flange Adapter Screw
_ | manwE U2 VER
El= BRI 5 N N
Screw Hole Screw Screw Hole
Model Screw Type Qty Qty
Depth Type Depth
RHU14L M2.5 5 12 M3 5 8
RHU17L M3 5.5 12 M3 6.3 12
RHU20L M3 5.5 12 M3 6 12
RHU25L M3 6 16 M3 6 12
4.5(8FL
RHU32H M10 9 8 M4 16
through-hole)
4.5(8FL
RHU40H M10 9 8 M4 16
through-hole)

HER: A ORIZ T i s B S W 2R EOR AT, WIRE S B AR T, R ET
IUEARZ N
Important:  Failure to adhere to the installation requirements for the joint output flange may

cause deformation of the output shaft, resulting in irreversible damage.
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L1 2 IEORERE Bk k2R e R S0 5T
V222 1k VA R 3 28 ELA S AR A7 B R R 3 58 SR TR, 22 iR B 9k 111 3/5 DAL

The setting of the L1 installation stop depth is intended to ensure the radial positioning
accuracy of the output flange, and that the load torque can be effectively transmitted via the
output flange register to the precision cross roller bearing which directly supports the external
load.

5 J ARG 22 L R (B 2~ RS B TA 3 e A o R (B v AR 2
K SO 2H At i 52 T ANTE, AT R 1 AR S e B

The roundness and flatness of the customer's load flange register should ideally meet or
closely approach the specified values. If the module output end experiences uneven force due to
excessive roundness or flatness deviation, it may cause abnormal noise or vibration in the

module.

3.3.3 W22 SRR E

Screw Torque Standard

IR BNX ISR K 3-5

Screw fastening forces shall comply with Table 3-5 below.
R 3-7 R B R R
Table 3-7 Screw Fastening Torque Table

Screw Size M1.6 M2 M2.5 M3 M4 M5 M6 M10

BURAA (N*m)
0.3 0.6 1.2 2 4 9 15 60
Fastening Torque (N.m)

e BURHAE A SR ez g8 TGO, 1M H S5 WIRSURIZA K, R 12.9 K.
Note: The fastening torque depends not only on the screw strength grade but also on the strength

of the internal threads. A screw strength grade of 12.9 is recommended.

3.4 AHRKIER

Load Installation Guide
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33.1 FAEREEE

Confirm Working Tilting Moment

H AU i R DR A ER AR B i L S 7 A R B KRS U 0, 56 2 AR 2K
vtk

The maximum overturning static moment refers to the maximum static overturning moment
generated by the external load at the output end, which shall meet the following requirements:

Mmax:Frmax (LI' + R)+Famax'La <Mc
% 3-8 B A XU

Table 3-8 Moment Formula Explanation

fiine) GRS By BUERIE
Symbol Description Unit Source
S ONGEE kAR Z K 3-4
Mmax . . . N*m ]
Maximum static overturning moment refer to Figure 3-4
B KA 1] o S 3-4
Frmax . . N .
Maximum radial load refer to Figure 3-4
NI E- ) S 3-4
Famax . . m .
Maximum axial load refer to Figure 3-4
L (SN Cup=3= RN S 3-4
r m
Overhang length for radial load refer to Figure 3-4
L S 1 2B A PR A P S 3-4
a m
Distance to axial load application point refer to Figure 3-4
R R FE IR AR W3 3-9
m
Pitch circle radius of the flexspline See Table 3-9
WUE A VIR 8 W3 3-9
Mc ] N*m
Rated allowable overturning moment See Table 3-9
#* 3-9 KA ke ik
Table 3-9 Joint Load Capacity Table
RTWHER =g EADENE | BEFEHPE MR BRI
Roller Beari = Basic D i Basic static rated Allowable stati
S O oller Bearin asic Dynamic asic static rate owable static
X EES Pitch Diamet ; Offset L dlZ ti load t
. itch Diameter oad Ratin 0a momen
Joint R g
Model dp C Co Mec
m m KN Kegf KN Kgf Nm Kgfm
PHUOS8 0.031 0.0067 1.4 143 1.8 184 9 0.9
PHUI11L-52 0.04 0.009 2.3 235 3.2 326 16 1.6
PHU11H-52 0.04 0.014 2.3 235 3.2 326 30 3.1
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N ‘i’ﬁ?‘ﬁ'ﬂ“lﬁ]ﬁ.% j— %ﬂiﬁbéﬁﬁﬁﬁ %ﬂiﬁ%ﬁﬁﬁﬁ BUERIE .
it Roller Bearing Offset Basic Dynamic Basic static rated Allowable static
. Pitch Diameter o Load Rating load moment
dp C Co Mc
PHU11H-60 0.042 0.0135 23 235 32 326 30 3.1
PHU14 0.05 0.016 6.9 703 10.6 1081 42 4.3
PHU17 0.059 0.0184 10.8 1104 16.8 1712 78 8.0
PHU20 0.0705 0.0195 16.2 1653 25.2 2574 141 14.4
PHU25 0.085 0.0239 235 2395 36.5 3725 243 24.8
PHU32 0.108 0.0364 325 3314 54.7 5577 465 47.4
PHU40 0.134 0.044 43.7 4453 77.9 7941 820 83.6
PHU14-F 0.035 0.0095 4.7 480 6.1 620 41 4.2
PHU17-F 0.0425 0.0095 53 540 7.6 770 64 6.5
PHU20-F 0.05 0.0095 5.8 590 9.0 920 91 9.3
PHU25-F 0.062 0.0115 9.6 980 15.1 1540 156 16
RHU14 0.035 0.007 4.26 435 5.46 557 35 3.6
RHU17 0.041 0.0088 4.76 486 6.3 643 50 5.1
RHU20 0.051 0.0085 5.78 590 9 918 72 7.4
RHU25 0.06 0.01 7.31 746 11.71 1194 85 8.7
RHU32 0.08 0.013 15.0 1530 25.0 2550 313 32
RHU40 0.096 0.0145 21.0 2170 36.5 3720 450 46
RHU14-F 0.035 0.007 2.13 217 2.73 278 12 1.2
RHU17-F 0.041 0.0088 2.3 235 32 326 30 3.1
RHU20-F 0.051 0.0085 2.9 296 43 439 37 3.8
RHU25-F 0.06 0.01 52 530 8.1 826 62 6.3

ERBUESIBAT C: 155 IR THUKAEAAL M BAT T sk 100 JTHERS, 90% A& A K
AT 7 3RV [ R ARE [ AT

Basic Dynamic Load Rating (C):

Defined as the constant radial load that a crossed roller
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bearing can endure for 1 million revolutions with 90% reliability against fatigue spalling, under
purely radial loading conditions.

ERBUEBHBA Co: fiaflR i KR BIR S A 5B R 0 Ak 4 4200MPa F£fil N /)
I, R i BE AR S R ORI S AR TR BT, R B R R A B AN I IR S 7K BAZ 1 0.0001

Basic Static Load Rating (Co): Defined as the maximum static radial load the bearing can
withstand when the contact stress at the center of the most heavily loaded rolling
element-to-raceway contact reaches 4200 MPa. Under this load, the permanent deformation of the
rolling element shall not exceed 0.0001 times its diameter.

BUE B VBB 5 Mce: $R%0 i CRAEAE SRS . TR AR T, Al Kk
IR RS WUE 719, A% % DB

Rated Permissible Overturning Moment (M . ): Defined as the maximum static
overturning moment that can be applied to the output end over the long term without
compromising transmission accuracy or causing permanent deformation. It serves as the core

reference value for load verification.

/
/

Fr 12 s VLY 7

L

4 Arm AT

La
’—!_n‘:l
H

/ﬁ?ﬁ%’éjﬂ,ﬁ
I NN
Fa % (7] 71 %Y, >
e | By R
K] 3-4 ARtk e H K

Figure 3-4 External Load Effect Diagram
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. BFIIEH PHU20, La=0.3m,Lr=0.1m,Frnu,=600N,Fam.=50N. £ 3-8 3 R=0.0195m,
Mc=141Nm,

Example: Given the selection of model PHU20, with La=0.3m,Lr=0.1m,Fryax=600N,Fan=50N,
R=0.0195m, Mc=141Nm.

(AWAVAS:W

Substituting into the formula:

Mmax=Frmax (Lt + R)*+Fame La=600* (0.1+0.0195) +50*0.3=86.7Nm

KN Minex (86.7Nm) < Mc (141Nm) , &2 50 FH 2R,

Since Mmax (86.7Nm) << Mc (141Nm) the bending moment requirement is satisfied.

E: Mg Fa 5 Fr 2HFMERR, B I HEN 75— Jr N ESEH; 5 Fr {F
M REBERAC, ML Mg B9, TARRIREEXS Fa/Fro

Note: In the specification, and exhibit a mutually exclusive coupling relationship. When one
direction operates at full load, the other must be derated. If the radial load has a significant

overhang length, verification should prioritize rather than comparing or individually.

3.3.2 MRIAEEHAES

Confirm Required Service Life

B ek Ve b o /NS WA R

The formula for calculating the service life of the main bearing is;

106 10/3
Ly = X -
60x N, |\ fw-Pc

® 3-10 A an AU
Table 3-10 Life Formula Description

5 P8 LE 1A BUERIR
Symbol Description Unit Source
fs 731w
L H -
10 Service Life our
1 25y H e :
Nav r/min --
Average Output Speed
c BEAHUE Bh AR N W5 3-9
Basic Dynamic Load Rating See Table 3-8
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i) aX By BUERIR
Symbol Description Unit Source
Pe O el N
Radial Equivalent Dynamic Load
Ut Sl
fw - -
Load Factor
2 + )+
_ ( L20 C+) ) >+
F 3-11 2R e s A A
Table 3-11 Radial Equivalent Dynamic Load Formula
Ziins) CR¢ LA BUERIR
Symbol Description Unit Source
542 ) A
Frav ) N /
Average Radial Load
P85 il e
Faav ] N /
Average Axial Load
X (ECIiE= 3 )
Radial Load Factor
v il ] B R )
Axial Load Factor
i R R EAR W 3-9
m
Pitch Diameter of Rollers See Table 3-9
i B 1 W 3-9
R m
Offset See Table 3-9
WK 3-4
LrLa - m .
See Fig. 3-4
312 R A
Table 3-12 Application Factor
Load Condition fw
T ARSI 12
Smooth operation without shock or vibration '
et i) 1915
Normal operating conditions ' '
PEREM . RSN ISR 1523
Operation with shock and vibration '

PRI ST AR ) Sl [ S AR B
RN Bl R4 FH 75 i o
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Methodology for Determining Average Load. = When subjected to variable radial and axial
loading conditions, the loads shall be converted into an average equivalent load, as illustrated in

Fig. 3-5, to facilitate accurate bearing life verification.

Fri
.+.
%é Fra
E |
s | = fif[g]
! |
— ! !
I | \ Fra |
gt -
| Fa ‘ | |
§E | Fa: w
; | -
26;: i i > fi][8]
| |
— I } | Fas |
P ta It ]
+ | | | |
| | | |
| | Nz | |
' |
ﬁﬁ : n Na }
s |
5 : ‘ B [ E]
K 3-5 S E
Figure 3-5 External Load Effect Diagram
P S54% 1A) B
Average radial load:
10/3 10/3 10/3
Fr_ =10 ”1[1(‘]:’”1‘) +”212(‘Frzb <o R LT )
mt Ent Rt
- 25 4 ) A A
Average axial load:
Fa )10/3

10/3 10/3
Fa_ =103 nltl(‘Falb +”ztz(‘Fa2D et f
: A e e B

nn
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RRZLTESE

Average output revolutions:

_ il Fmts roin
t+ty e+,

n

N

av

REERE X0 HETERAL (YD) BiHHEITE,

The calculation methods for the radial load factor (X) and the axial load factor (Y).
R 3-13 AL

Table 3-13
HBR
B RH N )
Load Factor
Fa
R sL5 1 0.45
Fr, +2(Fr, (Lr+R)+Fa,, -La)/dp
Fa
- >1.5
Fr, +2(Fr, (Lr+ R)+ Fa,, -La)/dp 0.67 0.67

333 ARERHE

Confirm Safety Factor

R OL TR R BUE L (Cod WWIEN HEFF M B VHE, (HrARYE (8 2% AF
FEESR R AT E LA V(R

In general, the basic rated static load (Co) is considered the permissible value of the
equivalent static load, but its permissible value can be determined according to the usage

conditions and requirement conditions.

Co
fs=—
Po
i, Co NIEEAHEF I, Po MR HEFIE, AR LA AIHESH.
In the formula, Co is the basic rated static load, and Po is the equivalent radial stati
¢ load, which can be calculated according to the above formula.

Po =Fr,,, +2Mﬂ+ 0.44Fa
dp

max

A, Frmax. Famax. Mmax ZMK3-8. ARMHZM T, #& 21800 BIUE

% 53 W
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)

7‘5;\6\%% 3_14}5)]"5‘—\‘0
In the formula, Frmax, Famax, and Mmax refer to Table 3-8. Under different usage

conditions, the general values of the static safety factor refer to Table 3-14.

R34 HERERL
Table 3-14 Static Safety Factor

R %A s
Terms of Use
i B e e R LI
=3
When high rotational accuracy is required
PEREYRSN . i i
=2
During vibrations and impacts
A H 18 AR A I
=1.5
Under normal operating conditions

334 EE5EN

Warnings and Principles

AR i 2 0 28 1A P R s At oy T RORE R B e e 2 R
[AIHR IR SRR A 7K
No Hammering: It is strictly forbidden to use a hammer or other impact tools to drive the
load into position. Impact loads can instantly damage the flex wheel and bearings.

eI e SR S R S A A TE SRR S . AT AR s A PR O B AR B
RTINS R, 2 PR A i
Precise Alignment:  The load shaft hole and output flange must be perfectly aligned. Any
forced eccentric installation will generate significant additional bending moments, drastically
reducing module life.

AR DBAUE HEIRT, HF IR RE R X R ke . IR IER S
ol B BRI e Tk

Torque Control: A torque wrench must be used, and bolts must be tightened strictly
5 54 T
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according to the specified torque values. This is the only method to prevent failure caused by
loosening or over-tightening.

LA UNIRRIER 2 ME L NI BEAT AT I, R A AL B W A BT R AT o
Cleanliness:  Minute particles can affect connection stiffness and parallelism. Installation
must be performed in a clean environment.

1) T2 2 15 % e
Pre-installation and Alignment

FER 72 22 084 RIS B AR SR [ 7
Apply an appropriate amount of thread locker to the output flange bolts.

Rt e H PR EIIREGLT 2-3 7, AEITE;

Hand-start the bolts into the load's threaded holes for 2-3 threads; do not tighten.

BN D BRI k22 b, R PR AR BEAT T 0 0 AT &

Carefully place the load onto the output flange, using the bolts for preliminary alignment and
temporary support.

2) AR AT XE [

Cross-pattern Tightening

AR T, % Wi 5 S Wi 2 - SO s 2 O TR Y E
BERAMFER 30% 5 B I A, ¥ P E 13T B R AHAEER 60%
5 =R P A MEAR T 22 100% 1A 2 HHAR {E
Using a torque wrench, tighten the bolts in a "diagonal crisscross pattern" in multiple steps.
First, tighten all bolts to 30% of the final torque value. Second, following the same diagonal
sequence, tighten all bolts to 60% of the final torque value. Finally, tighten all bolts to 100%
of the specified torque in sequence.

R M PR TR RER IR S B I S R B, 5P, 38 S 22 e AR AR T
Note:  This incremental cross-pattern method ensures the load is pulled evenly and seats

flatly, preventing distortion of the flange face.

3) HIA RS ER

%55 W
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Common Errors and Consequences

Big: (EHAETRAT 2238 R SLRISEGRR A MR Bk R, AR
J%;
Error:  Using a hammer to forcibly install. Consequence: Immediately causes plastic
deformation of the flexible wheel or tooth surface crushing, resulting in module scrapping.

B BRRRIINY BT R . Ja R Sia MR IAY), ERNIE TR, BT
PRAAREN AN, MR S A B
Error:  Bolts not tightened in sequence or to the proper torque. Consequence: Uneven stress
on the joint surface, reduced connection stiffness, vibration, and abnormal noise during
operation, with bolts prone to loosening and falling off.

Bk ZRMAGYSER. R NESEZEBAR, SECERBEE)T KT
BEEkEh, WUREL, IR RTINS AR
Error:  Contaminants or burrs on the installation surface. Consequence: Poor contact
between the load and the flange, causing the actual runout to be much larger than the
measured runout, affecting accuracy, and generating additional bending moments.

Bk AR RGO 1 BOR SF A AL RIE AT . Ja R fERS) T IRk Zhash, W]
RESFEUEIN T, F1 K™ EHHH.
Error:  Not using thread-locking agent or running before it has cured. Consequence: Under
vibration, bolts are highly likely to loosen, potentially causing the load to fall off and

triggering serious accidents.

% 56 T
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M. BSER

Electrical Connections

4.1 B EK

Power Supply Requirements
4.1.1 FERERR

Rated Voltage and Current

AR A DCASV HLYE ML CRIE VR EITE F£10%) , BRZGHE SRVFTE DY 24V
£ 60V I RRE T 60V I, IXE) AR il IR E . SRR T 24V B, T
SRR E . BT HUE R LN N & 4-1 .

This equipment uses a DC 48V power supply (with an allowable fluctuation range of +£10%),
and the bus voltage range is 24V to 60V. If the bus voltage exceeds 60V, the driver will trigger an
overvoltage alarm; if the voltage is below 24V, an undervoltage alarm will be triggered. The rated

voltage and current for a single joint are shown in Table 4-1 below.
R 4-1 HUEHIE R
Table 4-1 Rated Voltage and Current

Model Voltage (V) Current (A)
PHUOSL 48+10% 0.4
PHU11L/H 48+10% 1.3
PHU14H 48+10% 1.7
PHU17H 48+10% 3.8
PHU20H 48+10% 5
PHU25H 48+10% 8
PHU32H 48+10% 10
PHU40H 48+10% 18
RHU14L 48+10% 0.5
RHUI17L 48+10% 1.3
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Model Voltage (V) Current (A)
RHU20L 48+10% 2
RHU25L 48+10% 3
RHU32H 48+10% 7
RHU40H 48+10% 14

412 EBEITREHEE
Maximum Operating Voltage

RATIEHIBATH A R LS DCOOV, AT 60V K FECH VAL HiatT, W&
JES

Al Ol LA s B A AP 2R B re ) BEra iy, AR R T RIE R I, (RIS
AN BN AN R R BER A ) BELR B R T, (H R RIS R 2 ey, IR HE
BRI i BV 5 R AR VPR BOE .«

The maximum operating voltage for the joint is DC 60V. If the input voltage exceeds 60V,
the joint will not operate normally, and an overvoltage alarm will be triggered.

When powered by a battery (commonly lithium batteries or other types of rechargeable
batteries), regenerative energy can be returned to the battery. Therefore, it is generally not
necessary to connect external discharge resistors to suppress the bus voltage rise. However,
attention should be paid to the battery's charging capacity, and the joint's maximum and minimum

allowable voltage settings should be modified.

413 EBEITRIREE
Minimum Operating Voltage

KATIEFIBAT B E DC22V, KT 22V ¥ SFEGI SIS TIE R AN
FEARTAUE H IR 25 B AR S B f B 1, (E AN PRAREE M RE

The minimum operating voltage for the joint is DC 22V. If the voltage drops below 22V, the

brake will fail to release properly. When the input voltage is below the rated voltage, the actual
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maximum speed will decrease, but the torque performance will not be affected.

4.2 & ES55IME X

Wiring Diagram and Pin Definitions
4.2.1 BIRIRZAA

Power Wiring Instructions

AT SRR YRR R I =Ry A R ELE . ROR IR NER SRR INESR, R
BB S I 4-1 K 4-30 BT ZHPME R R 48V IS¢ H il At IR R S I A
AR, HEAZ DU IRy Ik R4 07 3

The company’s joint module power wiring provides three options: single-axis direct
connection, tree topology connection, and chain topology connection. The schematic diagrams are
shown in Figures 4-1 to 4-3. Based on actual voltage drop test results when using a 48V switch
power supply in multi-axis collaborative applications, the following wiring options are
recommended:

R RN EREE TN SR E, SEERFLHEETE, BN IRy DL 2 R g
FE P AE, AT Sl A [R5 3 S F R R T

Note: When the joint is decelerating, it generates power, which leads to an increase in bus
voltage. Connecting a power discharge module can consume the excess energy through resistors,
preventing the bus voltage from rising due to energy recovery.

L BREE . RN, REEERDN, LETFEERER, EHT R

“H; Single-axis direct connection: This is the optimal method, with the least wiring

resistance and minimal line loss, suitable for high-power modules.
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s ]
DC+G_
DC48V
DC-c L | 7%
DC+&- A=

4-1 3k HL Y5 AR Bk

Figure 4-1 Single-Axis Power Series Connection

2  #EmibEE - rEaEEUL

Tree topology connection:

This method offers better performance.

FikE

st DO G
DC+ ca
DC48V
Tz
DC- XX
DC+d |

i—

4-2 WIS R
Figure 4-2 Tree Topology Connection

(3) SERRINERE . BRI EESRIEIRMELIEEOR, SRR B S
HERE TN Ih A4

Chain topology connection: Compared to single-axis direct and tree topology

connections, this method has greater wiring resistance and noticeable line loss. It is only

recommended for small-power modules.
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s ]
DC+E—
DC48V
— mim
DC+aH e

4-3 BERLRANER:
Figure 4-3 Chain Topology Connection

Beh e PUAALE ALY n] R v R B T A, AR BRAN T TR ) e R 30 B S SRR
HITARSFH

Warning: Never connect other electrical equipment in series within the power circuit. Any

unforeseen voltage drop or fluctuation may cause abnormal module operation.

42.2 CAN B{S$ % AA

CAN Communication Wiring Instructions

CAN J1 ]2
Controller
Bz = k= 2
CAN_H G — = — = oo
CAN_L @j_m" _I_JO( _° Bl ©
E-GND (3 {88 {88

4-4 CAN {5 H4L
Figure 4-4 CAN Communication Wiring

EEFEH:
Notes:
CAN S R AL, IR AL B 2 o AR TIRALE E Bl IMbps I8 1F,
CAN S Z Rl EIEEA 25m (FREE B i 5 slaD

CAN communication must use a twisted-pair cable with an independent shield. The joint

modules are set to communicate at a fixed rate of 1Mbps. The maximum communication
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distance for the CAN bus is 25m (refers to the distance between the two farthest nodes).
i E 328 1] 25 i 5 R Ui R IR ) CAN 2 1 AR % R I — 1> 120Q2% 3y L FH
Please connect a 120Q termination resistor at both the controller end and the CAN interface of
the last servo drive.
AL CANEIF T, N R B EME— ) CANID;
Before establishing CAN communication, set a unique CAN ID for each joint module.
E-GND sEfl5eit, s T Yo iR frR Tt e, e mi &gk,
E-GND is the chassis ground. It provides a low-impedance discharge path for electromagnetic

interference (EMI) and electrostatic discharge (ESD), improving equipment stability.

4.2.3 EtherCAT BS54k AH

EtherCAT Communication Wiring Instructions

ECAT
Controller

™+ G

™ &
RX+ O

RX- O J
E-GNDQ

] 4-5 EtherCAT B4 154

Figure 4-5 EtherCAT Communication Wiring
EEEEM:
Notes:

EtherCAT I8{5 20 N AT I A Fr e, JFMALBEM, LMRIES MR, <N Z A
ECAT In 5 ECAT Out ¥ FI4 S, 15 nl e Ll E R, (A4 32 EtherCAT = bifi4% i #511
9 2] A AR I P 5 S B ) BRI AN — 250, P RE RS R 22 il P[] 4 1

EtherCAT communication cables should use independently shielded twisted-pair cables to
ensure signal transmission quality. If the ECAT In and ECAT Out interfaces between joints are

connected in reverse, communication may still be established. However, this will cause the servo
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axis order recognized by the EtherCAT master controller to be inconsistent with the actual

physical connection sequence, which may affect multi-axis coordinated control.

424 UART B151E4 1780

UART Communication Wiring Instructions

FC

USB-UART

|| RX—l

>

GNp—J

4-6 UART il {52k
Figure 4-6 UART Communication Wiring

4.2.5 STO $#EL 11 BH

STO Wiring Instructions
Q0000on0000O RO
DCH " sTO!1
&
DC24 vV
DC- EH sTO2+
:|| 2402 oL
STO2-

& 4-7 STO 452k

Figure 4-7 STO Wiring
5 63 T
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EREI: K STO LAlE N #:# 24V, KA REIEH BT,

[IEEF S5 )

(PR TLAR, Bk

Precautions: Both STO circuits must be connected to 24V at the same time for the joint to

operate normally. (Two circuits provide redundancy to prevent hardware failure in one path)

4.3 L SERRIERIZ N

Cable and Connector Selection Recommendations

R HIRZ S (E 5 RIETE IR 4-2.

The recommended specifications for joint power and signal cables are shown in Table 4-2 below.
R 4-2 KATRGHAE
Table 4-2 Joint Cable Specifications

FEBUE R | IREHERERA
Continuous Duty Robotic Arm
FraE iR | Recommended Cable Application
fARE ({E5ED | B Specification Recommended Cable
Module Signal Recommende Specification
Series Interface | d Connector | ZREH
Model Crosst\sectio B
) AWGH Cross-sectiona | AWGH#
na
1A 2
Area(mm?) rea (mm’)
CAN GHR-03V-S 0.05~0.13 30~26 0.05~0.13 30~26
4 24 EtherCAT GHR-05V-S 0.05~0.13 30~26 0.05~0.13 30~26
Full series UART GHR-04V-S 0.05~0.13 30~26 0.05~0.13 30~26
STO GHR-04V-S 0.05~0.13 30~26 0.05~0.13 30~26
PHUOSL XT30UW-F 0.32 22 0.2 24
PHU11 XT30UW-F 0.32 22 0.32 22
PHU14H XT30UW-F 0.32 22 0.32 22
48V HE
PHU17H XT30UW-F 0.81 18 0.52 20
DC IN
PHU20H XT30UW-F 0.81 18 0.52 20
PHU25H XT30UW-F 1.31 16 0.81 18
PHU32H XT30UW-F 1.31 16 1.31 16
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PHU40H XT30UW-F 1.31 16 1.31 16
RHU14L XT30UW-F 0.32 22 0.32 22
RHU17L XT30UW-F 0.32 22 0.32 22
RHU20L XT30UW-F 0.81 18 0.81 18
RHU25L XT30UW-F 1.31 16 1.31 16
RHU32H XT30UW-F 1.31 16 1.31 16
RHU40H XT30UW-F 1.31 16 1.31 16

4.4 B Ehee AN

Energy Recovery Methods Recommendations

FE 48V PR HE BRI R ge b, VLR IR W TARIRGES T B e e ft i me, Ksh 1
s . (BRI SRR, AU AN R BIUIRES, R PUEhReR AL v iaRE, [Rl5t
Y. X IR FERERL A RS BT, R E S O S AL
1. 2RI HE R R, BRI K & P BOE M Sem o VHE. (I 60V) , RGURHi
R EAR IR L. R 4-3 1245 T 3 FhahrgElor K.

In a module system powered by a 48V switch power supply, the motor is powered by the
supply and drives the load during normal operation. However, during deceleration or braking, the
motor switches to generator mode, converting mechanical energy into electrical energy and
feeding it back to the power supply. This process causes the bus capacitor voltage to rise, and the
recovery power is proportional to the load torque and motor speed. If the recovered energy is too
high and the bus voltage exceeds the maximum allowable value set by the driver (e.g., 60V), the
system will trigger overvoltage protection and shut down. Table 4-3 provides three energy
recovery methods.

A R PR SO BT SUHEAT RO, IR —MRCAIR . S5 g 0 B TS Ik iy ok 2
WA AR PD50 L BRI, AR A B SOW FrAEBCRREFT, IF SRR IRAMED”
JRHRH, BRIt FR AT & 550W, il AN F R 5 R RBOR R K.

The use of a bleeder resistor (dump resistor) for discharge is recommended, as it is a
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low-cost, simple, and highly reliable solution. We recommend using our company's dedicated
PD50 discharge module. This module has a built-in standard 50W discharge capability and
supports connecting an external parallel expansion resistor, allowing the maximum bleed power

to be increased up to 550W to meet the discharge requirements of different application scenarios.

% 4-3 BaelicT 3K
Table 4-3 Regenerative Braking Methods
T ¢ Ener ERGR REER R
Method gy Applicable Scenarios Key Characteristics
Handling
e | NI VERERIZ) | RAKE, e RO

THAE I FAEE

Bleeder Low power, intermittent Low cost, simple, reliable,
Dissipated as heat
Resistor braking low efficiency
\ SR A SR ,
TAFIFEM Wi LR, A i i
2 LAY Frequent start-stop,
Temporarily Fast response, long cycle
Supercapacitor short-term high-power
stored and reused life
regeneration
WERREKOKIET |
L o R, REEM
& HLt f A7 H R4
High energy efficiency,
Battery Stored and reused | Long-term operating systems
complex system
requiring energy recovery

i PD50 MU, #2855 HER R A e FE FH A Wik 4-4 B

Table 4-4 Recommended Parallel Expansion Resistors for the PD50 Module

2 4-4 PDSO FIEY i L L2
Table 4-4 Recommended Parallel Expansion Resistors for the PD50 Module
2 HMNEFFERY R H RS
KRS B BRI

Recommended External Parallel

Joint Model DC Power Supply Specification ] .
Expansion Resistor

T i AMEY

PHUI11L/H 100W. 48VDC
Not required
PHU14 200W. 48VDC TN Y e
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Not required
PHU17 400W. 48VDC S0W. 5Q
PHU20 400W. 48VDC S50W. 5Q
PHU25 800W. 48VDC 250W. 5Q
PHU32 800W. 48VDC 250W. 5Q
PHU40 1200W. 48VDC 250W. 5Q

T IMEY JE
RHU14L 100W. 48VDC

Not required

Toifa AMEY
RHUI17L 200W. 48VDC

Not required
RHU20L 400W. 48VDC S50W. 5Q
RHU25L 800W. 48VDC 250W. 5Q
RHU32H 800W. 48VDC 250W. 5Q
RHU40H 1200W. 48VDC 250W. 5Q
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. RHEEESER
Software Configuration and Debugging
5.1 EKTENMASTE

Debugging Tool Introduction and Download

EYouServoStudio 72 =L 5 LA B, & —3K T 1 vk By ik 45 i 2
AT IE I S TR USROS R, Y P R E B IRE E . S0
B SR TR

EYouServoStudio is the upper computer serial debugging tool developed by EYou for joint
modules. It is a debugging and control software specifically designed for the joints. This software
connects with the harmonic joint hardware through the serial communication protocol, providing
users with intuitive device status monitoring, parameter configuration, and motion control
functions.

LYW

Download Methods:

O mHEE G Ui BRI R BOR - KBRS, IR RIS R

O L KA A i 5 3K B

Cloud Link Download: Access the EYou joint module documentation on Feishu Cloud
Documents, search for your product model, and download the corresponding debugging
software and required drivers.

(2) BRRFIARSHRr: I FOR SCRPER R BT AR R A B
Contact Technical Support: Obtain the latest version of the software resources through

technical support.
5.2 iB{ETIL It RA
Communication Protocol Explanation

PHU & %X H#riE CANopen B # EtherCAT i85 W03, 401 W, (EYou-PHU &%
K7 CANopen 5 EtherCAT @EFM) , HHIEEMBIIHOER, SEBRRERSE.

% 68 T


https://hqx24ftdp6t.feishu.cn/drive/folder/Y4pZfRYaglED62d4qXxc3dGWnWf

= 1O UEMRIE www.eyoubot.com

The PHU series uses the standard CANopen or EtherCAT communication protocol. For
detailed instructions, please refer to the "EYou-PHU Series Joint CANopen and EtherCAT

Communication Manual," available at the EYou Help Center, or contact technical support.

53 BXEBREERS
First Power-Up Configuration Wizard
5.3.1 i fHaELk

Hardware Wiring

OB e ENR 2.42 UART JBEH M, & UHEN 4.2.4 UART {5248, HIES]
JEIE SCHE DL 2.4.1 48V FEIESI AT, BRZRUERATE L 4.2.1 HAJFHEZE .

The serial port pin definitions are detailed in section 2.4.2 UART Communication Interface,
and the wiring instructions are described in section 4.2.4 UART Communication Wiring. The
power pin definitions are detailed in section 2.4.1 48V Power Supply Pins, and the wiring

instructions are described in section 4.2.1 Power Wiring.

532 B

Software Communication

AE NG R, NREEHRIERATHE T (COM 11D, BESHBGN, SdER.
Communication Port Connection: From the dropdown menu, select the available port (COM
port), use default communication parameters, and click Connect.

PERIBGLE R FEHIARE A8 TR Al A5 DT A FE 4. PC 2 Fa Bl o 1 _EAZAL,
EtherCAT /275 EtherCAT F:u4, CANopen s2f§ CANopen Fufi (A v0.0.0.37 Z J53X
) o

Control Selection: Control determines which communication protocol is used to issue
commands. PC refers to the computer serial port host, EtherCAT refers to the EtherCAT master,
and CANopen refers to the CANopen master (supported in firmware versions after

V0.0.0.37).
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@ EvouervoStudio = =) X

i

2 m o4 g
Gl SN RFUR s R PRUR

ia )R A BisEE - W@ @

WHRE | Wi | B

100000 ¢

s

ADTYPE

5-1 5%

Figure 5-1 Communication Connection
KNS 5 REAFE B L.

Confirm Joint Model and Firmware Information.

%0 [ cons ok 115200 LS N © ®© O ® <) @ e v .,
#40 O e O EthercAT O Can0pen 82 BFFF  fRAE b %EE B w@En  ywEa BE fe  KELS ERE

BiEEE  +EmIEAsE QEH R LBA

fill 18447277 [count]
il 0,353 [rpal
PHU20 L=t 0. 000 [4]

e IES

A 0 60 pm
Nm
Apeak

Eime—sitl ey 0.0

pm

BEFE 48 e feoBltsts  o.0.41025.12. %0 i

FEEA 14142 4 / 10000 drns FPGABIFHIAS 0.0.000.0.0 Apeak

IFERA 42426 4 / 30.000 hrns kg*cmA2

/krpr
Nm/Apeak
= A WEEN
Vrms

unt

Count

rpm/s

1000 0 0 000000 rpm/s

FAFARRR: AP

B 5-2 RIAS
Figure 5-2 Joint Model
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54 BHIRESINEERPA

Parameter Settings and Function Descriptions

HITERIASE: P00 (AAREEHLZED - P01 (EAEHIZHD . P02 (M BEHIZHD .
P03 GHEEHIZED | P04 (HFEEHISHD « P05 (MR | P06 CliBIThRE S0
P07 CHIEZH0

. RS HER RGO E R B

Factory Default Parameters: POO (Servo Motor Parameters), PO1 (Basic Control Parameters),
P02 (Position Control Parameters), PO3 (Speed Control Parameters), P04 (Current Control
Parameters), P05 (Faults and Protection), P06 (Auxiliary Functions), P07 (Monitoring

Parameters).

Note: The default parameters do not need modification unless specified otherwise.

e # & © ©6 0 6 086 @ e B ¥ & g @ W + &
124 Q PC e G WOF fERE Ak BT SR S mEs RE B kM) AR B SRR RUFRE M8 RSB

K 5-3 kTS

Figure 5-3 Joint Parameters

55 B ESEERIE

Zero Calibration and Zeroing Process

F5 1 _EAIHLE mibr s A RO AT BN F Rl IS TR A
Zero calibration ensures the current position of the joint is set to zero. Please follow the

instructions:
%71 W
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O frEFEHSHP02.62 (MIZHBE) BRI 35 BB a0 B AEAL;
Position control parameter P02.62 (zeroing mode) default setting 35 will set the current
position to zero.

(2 frEEHZH P02.63 (FIFEZ) , Wi B E Ui A B RN,
Position control parameter P02.63 (zeroing start) allows you to set the current position to
zero with a double-click.

() MERAE, REER, RIThre 4uiho & v EhL.
Click Save, then restart to set the current position as the zero position.

SDO #&#: % B 0x6060=6, 0x6040=0x10, RJF UM EHAZ 0 & 7T, HiFHES

0x2130=1, ZRJEH A, BIRIFRE a0 BN FAL
SDO control: set mode 0x6060=6, 0x6040=0x10, then the current position will be zero, and

save the command 0x2130=1. then restart to set the current position as the zero position.

1000 1000 100
0.0000 0 0
1000 1000 100

967... Count

0

P02.4A 9430 4194304 4294967... Count

P02.4B

P02.4D

4000 4000 4000
100 100 100
20

0

O-HUURSRIER. . O-HURRER

0 0 3000000

1000 10000

K 5-4 WETMNSH

Figure 5-4 Set Zero Position Parameter

5.6 HEhERiE I S EREIZAE
Brake Control and Enabling Logic
S ZE A FR ) Bl 2 I F IR L R AR 1R, AE B AL S BRI B AT e B B A T T

RFiLZEEF.
B 72 W
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The brake in the joint module is a power-off brake, which releases when powered on. In the
upper computer parameter control, you can select whether the brake should be manually or
automatically released.

L FEIFHIEEE: SEWFRERTR, RBFHEHTES, BT CHIHIZ) 4 .
Manual Brake Release: It is independent of the driver enable signal; the brake can be
released or applied simply by sending a control command.

(2 BaJTHshE. EREERE) ARt dr <, fEfmIMKEh4% O aE HASE (el e%
D J5, ARERRITILNE, e e i E, 4 REWT A ik IXEh A8 g -
Automatic Brake Release: Follows the driver enable command. The brake will only
release once the servo driver is enabled and stable (enough torque has been established).

The servo driver enable will only be disabled after the brake is fully engaged.

25N SHERSIE e +HMAFNSYE AR Uk & GA & G

0-3EEtherCATHER,

0-JEEtherCATHERY RNASR 0x210000

PO1.01 =4 3-ER IR, 3-ER[IE R VA 12554 0x210100

BEEIEEERE  0-LACCWIIEIAIE... 0-LICCW/IEAIE... 0 0x210200

=t 0-BEh, 5. 0-BiE, &5 0 0 5

10 0 0 200 pm
0 0 20000 ms 0x210500
300 0 0 6500 ms. 0x210600

100000 100000 MAXDEC  rpm/s

200 6500 ms 0x210800
1 - ' g 0x211000
1 = 9 NA

10000 ms 0x211300
6500 ms 0x211400

200 rpm 0x211500

K 5-5 fhilzhasdz il 2 5
Figure 5-5 Brake Control Parameters

5.7STO (RE£¥FEXHA) ThEe
STO (Safe Torque Off) Function

# 5-1 STO BLE 544
Table 5-1 STO Configuration Parameters

e 5 By e Y’ .
Parameter | Serial Port Ranse Default Function Descriotion
Name Address g Value P
STO & P053B 0~3 0 5E M STO A AW fil e (Wi FF) B, 3Kz

# 73 W
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[N
STO Fault

Mode

(0x253B)

A AW AT Y -

Defines the drive's response behavior when the

STO safety input is triggered (open):

0: XM -STO ZHRERZL, A/ AR,
AT, ZEEHTFE4)

Disabled - The STO function is deactivated, and

no prompt is generated. (For debugging only,

prohibited during operation)

1: FHEMRL-STO fil ki, #IRBh AR fE

W= AR 3 O RE N R I X U b

Smart Response - When STO is triggered, an

alarm is generated if the drive is not enabled; if

enabled, a fault is reported, and an emergency

stop is initiated.

2: [ERE  -STO fil ki, P AEE, WE

STO {5 Bl IEH

Alarm Only - When STO is triggered, an alarm

is generated; normal operation resumes once the

STO signal is restored.

3: DHERE  -STO filAcit, 37 RIR IR IR

SFHL.

Fault Only - When STO is triggered, a fault is

reported immediately, and an emergency stop is

initiated.

STO i &
PR A
STO Fault

P0O53C

(0x253C)

FEX STO ZafAKE (HE) 5, Wahds
k= 5

Defines the drive's recovery method after the
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Recovery STO safety input is restored (closed):
Mode 0: FEKE - STO WAk LT FahiEkR
(BAD) a4 Redksizty.
Manual Recovery - The STO fault/alarm must
be cleared manually (reset) before operation can
continue.
1: BEIKE -STOESIKEE, HWbkE
HaiERR, Rahas ARYE (ERE (S 5 4k sL ik
HizAT,
Auto Recovery - After the STO signal is
restored, the fault/alarm is cleared
automatically, and the drive can continue or

resume operation based on the enable signal.

7200 60000 rpm f 7 0x250B00
L] 1000 ms
1000 0 10000 ms
60 0 500 rpm
A
P05.1B % e 0 0 - FEEX 0x251
P05.1C 4 0 C 0 0x251C00
POS5. JERL... 1-GE — 0 1
0.000 .000 100
P05.2C J3% 10.000 00 100
P05.2D g... 500 5| 0.5 10000
1-8 i 0 1
0.000 0 0 100

1 - S IR

214 Count MBS

. 274877906943 3 = -2763 Count

=274 =2 0 -2 2 Count

(0]

5-6 STO Tyfe i
Figure 5-6 STO Functional Address

Pic & 2L -

Configuration Recommendations:
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ZENM: AFREDRLENY S, EUCK STO Mbafizl wEN 1 B 3, LU
AT Wrsh RESZRMFHL; STO Mk Bl MBEN 0 (FEkE) , sl A THA
N7 se ot

Safety Applications:  In applications requiring functional safety, it is recommended to set
the STO Fault Mode to 1or3 to ensure immediate stoppage upon activation. The STO Fault
Recovery Mode  should be set to 0 (Manual Recovery) to enforce manual intervention for
confirmation of safety.

WM AERRPT B, Wm i BBy - EA 1-H 30K E, DMETHEd L,
B T 2 4 AU

Debugging Applications:  During the debugging phase, it can be temporarily set to 2
(Alarm Only) and 1 (Auto Recovery) to facilitate troubleshooting wiring, but safety risks
must be noted.

ik, BRI IEWIBAT R STO Mzt B8 0 (D .

Warning: It is prohibited to set the STO Fault Mode to O (Disabled) during normal

operation.

5.8 il B £ FER

Position full closed-loop

AT BRI PR F ) (LA B PR , iR AR e AR FE, mf LU
(DA=REAEAEZ NN QYR TR A DA=ACE DI

BB P02.19 5 AL B (0x2219) HHHCA 2.

Mode modification: P02.19 second position mode (0x2219) changed to 2.

{#47: T8 0x2130:00 (uint8) S A 1, BIA[{7E.

Save Configuration: Write 1to Object Dictionary 0x2130:00(uint8) to save settings.
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25N

P02.01 4,000 2 0 128 iR 0x220100
P02.15 524288 4294967... - e hvIESS 201/2215
P02.16 ; 4294967... - UEH
P02.17
P02.18
IPOZ.IQ HE, . 2-EAUERE, . 2 ¢ 0x221900

T-DACWA A RIEEE. . 1-LACWIS A RIEE. . 2! 3 0x221A00

0

1000

00 0 -10000 0 rpm

.00050 50 0.0005 0 kg*m~2 34 0x222600

.00050 0.00050 0.0005 0 0 kg*mA2 (55 ' 4 0x222700

13 3 13 3 = e 5 0x222800
48.000 48.000 48 3000 1/s 55 K STENAERS 0x222900
48.000 48.000 48 0 3000 EEEN STENAES 0x222A00

BiE... 0.0000 0.0000 i 1 = EEE 7RIS 0x222B00
.. 1000 1000 1000 8000 ESEX STEAS 0x222C00

.. 0.0000 0.0000 0 0 2 -~ Z STEAES 0x222D00

.. 1000 1000 0 8000 2 3§ 0x222E00

Kl 5-7 A B AR
Figure 5-6 Full closed-loop position mode

5.9 BElHH K

Firmware Upgrade

HEES: [ETHAAERE, ST RSB IR . EHRET T O &
1 EESH

Important Warning: Firmware upgrades carry risks, and improper operation may cause
device damage. Please make sure to back up important parameters before upgrading.
1) HOFETTIE
Serial Port Upgrade Method

WP, e yam SCMF: MEMH SO, BT, BOREARESRETR
FEERITTHER.

Select firmware upgrade. Select the .yam firmware file.Confirm using the serial port. Click

Upgrade, Some versions have warnings that can be cleared by saving and restarting.
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: F®R 000 0 6 6 G ¢ .4 I
702 O rawin M EF gR L MED  AM AmAR amEn BB AR KRR e T T G

SHEDRE @ BEEE  +AnEsEss Q@ CRE \ 1, EREEAR

@ EsAR

2, HEExoocyam3Zft
T

ElfEefz |

HE 0%

3, IEEA RO
[ X

4, REFER

BIfpFHEiS: R O =RE=H B

Kl 5-8 H A4 2
Figure 5-8 Serial Port Upgrade Method

2) FOE F+4 7712
FOE Upgrade Method

Twincat 3 J+ 4% online FIHILEFETF K, VIHLE boot IRA, EETFH M, 4FK: eyou,
Wl 0x87654321. FTHA5EM, VIHZE init IR, BALRIATE)S.

Twincat master station upgrade: In the online interface, select upgrade, switch to boot mode,

choose to upgrade firmware, and enter the password: 0x87654321. Wait for the upgrade to

complete, switch to init mode, and the motor can restart.

Init Bootstrap
Current State: BOOT
Pre-Op Safe-Op
Requested State: BOOT
Op Clear Error
DLL Status
Port A: ‘Carrier,l‘ Cpen ‘
Port B: ‘No Carrier / Closed ‘
Port C: Mo Carrier / Closed Edit FoE Name ¥
Port O: Mo Carrier / Closed
String: | epou | I oF |
. : E5 T EF 75 C |
File Access over EtherCAT Hex: | | Gl
Download... Upload... Length:
Fazzword [hes):

Kl 5-9 EtherCAT F+4J7i%
Figure 5-9 EtherCAT Upgrade Method

¥ 78 W



= 1O UEMRIE www.eyoubot.com

2) CAN JF 7k
CAN Upgrade Method

i @

£}/PHU11"40&RHU3240_YV0. 0. 0. 641

TRtk
0x1(1) APP

B4 4B 2

13

K 5-10 CAN F+4¢071% (fA>61)
Figure 5-10 CAN Upgrade Method(Version > 61)

5.10 SDK X% F %

SDK Secondary Development

PHU %% SDK & — &7 BRI kK THA, BiRdt 735 1N R 7 RN
(APD). JEIARIXEE APL, = P EOF R E AT UFE PC iR AR EMR (LW &)K. Jetson
A BEEER ARG, B, REHEHIS .

BRI SDK: 135 Uy 18] AT A0 B T3 X 3 BBk AR PR S SR B BT A /Y] SDK. K 5 BT % S
=P

The PHU series SDK is a complete software development toolkit that provides a rich set of
application programming interfaces (APIs). By calling these APIs, advanced users or developers
can directly and flexibly control the joints in a PC, embedded motherboard (e.g., Raspberry Pi,
Jetson series), or custom control system, achieving complex motion trajectories.

Getting the SDK: Please visit our official website or contact technical support to obtain the

latest version of the SDK and complete development documentation.
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7~ BRIESEIT
Operation and Running
6.1 EBZITIRN
Normal Operating Mode

6.1.1 (LEER

Position Mode

(L HEERE;
Click enable;

(2) BEYFEHEIR. BT B
Motion control tab: Select position mode for the operating mode;

(3 dgfrra: WE. 45, A5 GEE: T UM BRI mEE, 45t 123
Pl AL E L AR HATALE S BAnh B Z AEIRIEE)
Running mode: Incremental, Absolute, or Repetitive (Incremental: Movement offset
relative to the current position, Absolute: Move to an absolute position, Repetitive:
Back-and-forth motion between current and target positions);

(o BHNEER. Bk
Distance: Pulse count;

(5) JHPESANEEE: 455 FOVF IR B 55 I
Speed and acceleration: Specify the allowed speed and acceleration;

(6) igfT5F1E: AGRZITHREEE), F1EleFEkiEer.

Run and Stop: Click run to move, click stop to halt movement.
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& EvouServostudio = a] X
L]

cons B [ 115200 S ®|lele o 2] [+ Q e H v & & <+ &
Orc OethercaT O canopen 2 B | @5 | B0 ®EQ 48 s@an smss BB /EF RELS  @tEe Bifte  SBEE BFUE sy APUR
EHHRIE WL NG AT RERE [ ] 1.000:] 80 -]~ H&# SA ERTHE 4+ W@ B @ o

=T RE HER
forel 18447297 [count]
fid=80.682 [zpal

=5l 0- 000 [4]

B 18] (ns)

BESN
LR 2ot | B

27.000 Hz

siE 43 =
48. REE
Tl fiiiid=4 1000 xpnfs
i k i ¥ 1. 00000 ns
i i3E3eal 1000 /s
) % § Hz
i il el :
e

RFIIR: AR {58 (R

6-1 frE RN
Figure 6-1 Position Mode

6.1.2 IREER

Speed Mode

L S fiERE:
Click enable;

(2) BEFEHIEIR. BTk R
Motion control tab: Select speed mode for the operating mode;

@ BT Bk, R,

Running mode: Single, Repetitive;

(o) BFeEE: BAREE 1 RFEEE 1 (0 8 —HIB ) , BAREE 2. KRR 2;
Target speed: Target speed 1, Duration 1 (0 for continuous operation), Target speed 2,
Duration 2;

(5) PEESINEE: 455 Fo VR B 5 s
Speed and acceleration: Specify the allowed speed and acceleration;

(6) BiTHFIE: T InEs), (5N FIkiEeT.
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Run and Stop: Click run to move, click stop to halt movement.

/ép@u@e@saf@ﬁu-p;
fiifiE]

(4 1 B
W b BER W W WA RE G T EEEE Ffste SRR REME A8 PR

0 Rk pl. o8 . gl SATERE RERE |

o~ Rt SN EUREE - W @ a

LN B
gy %5 T H

om. pualididl 1000 xpa/s|
il 000 xpa/e
»
o | el el

K 6-2 JEERL
Figure 6-2 Speed Mode

6.1.3 ERIER

Current Mode

ON-F &S
Click enable;
(2) BahfEmigm-R. BTHREEE bR
Motion control tab: Select current mode for the operating mode;
(3 184777 Bk, Bk
Running mode: Step, Pulse;
(4 HRIEL: 455 1q HA:
Current command: Specify the Iq current;
(5) FrgEmfla): Jkii AR 2L
Duration: Pulse mode active;
(6) BiTHFIE: fdEiT s, (5N FIkiEeT.

Run and Stop: Click run to move, click stop to halt movement.
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/@@q@@@auf@g»};
fiiE] 1

% WiF g BREMT BAHEE FAHE SEE RFRE A8 AR

O Rk & 5) [l LRl

FA & URE S - <4 W o o

6-3 iR

Figure 6-3 Current Mode

6.1.4 NFERN(FIERA)

Torque Mode

O BAHSERBEE: SHRAWHIE B (POTBD/0x27BD) 5 N s &
(P0452/0x2452) ;

Write torque offset: In no-load condition, write the torque feedback (PO7BD/0x27BD)
into the torque offset (P0452/0x2452);

(2) ridifdiRe;
Click to enable;

(3) RATFESN 1R 0, HIFERGEA 0 REA2izs), LRGBS EEAN B K2
iz5h;
The joint will not move when external force is zero and torque feedback is zero. The
joint will move when the torque feedback does not match the set value;

(@ SRR SH: BUEHSE (P0087/0x2087) . HIAFRELGIIE2S (P0450/0x2450) |
HAEARUM 20 (PO451/0x2451) « AR BURIBIER &4 (P0453/0x2453) ;

Torque control loop parameters: rated torque (P0087/0x2087), torque loop proportional
5% 83 W
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gain (P0450/0x2450), torque loop integral gain (P0451/0x2451), torque feedback

low-pass filter frequency (P0453/0x2453);

< &
KA PR

6-4 i
Figure 6-4 Current Mode

6.1.5 AL E R &HER(MIT)

Mixed Integrated Torque Mode (MIT Mode)

AR E AU RE CAN Vi, P BT
Note: This mode currently supports only CAN, Refer to the Communication Manual.
W BEYEHIETR: BT B IR SR
Motion control tab: Select MIT Mode;
(2) Iy . SRR BRI
Supported Acc/Dec Profiles: Single Point, Trapezoidal;
) B BRIk, HE;
Running mode: Step, Pulse;
(W AEZIB BN E]: PIIRIZ B 2 6] 5 (] 5

% 84 T



= 1O UEMRIE www.eyoubot.com

Reciprocating Dwell Time: The waiting interval between two consecutive movements.
(5) HARhiE . AxhE;

Target Position: Adopts absolute position addressing mode;
(6) B S IUAELE: 455 Fovr iR S e

Speed and acceleration: Specify the allowed speed and acceleration;
(D #EHIASE: Kp(BL B 2R) . KACGEBEHR ) T I AT

Control loop parameters:Kp(Position Loop Proportional Gain). Kd(Velocity Loop

Differential Gain). T_ff(Torque Feedforward)

11 EvouCanOpenTool(RL)_V260618 = o x

v
IR KMl i HALID:L FRHM | SRpim
10 i

N TR

| R A

(1428.88) and X2 (1438.57)

6-5 MIT i,
Figure 6-5 MIT Mode

6.2 WS a1 5 HEILE
Status Monitoring and Data Collection
6.2.1 RS
Status Monitoring
WIE HAMRSER, ATRLE R R E . A&, #E. B, .

The options window has a status display that shows joint alarms, position, speed, current, and

mode.
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o Q 8 B O

o & z &
il KR ke SRR AGRfOR RE B M R Rfe BB R s R

S REER [ oo 270 ]~ B

6-6 R EIR

Figure 6-6 Status Display

6.2.2 HiERE
Data Collection
(L WERE: WCEHERENLEE.
Channel configuration: Configure the data to be collected;
(@) HPEHHERAERA: Mk, &L
Select the data collection mode: Triggered, Continuous;
(3) REHF: Rk 200HZ;
Collection frequency: Up to 200Hz;
(@) midiREE: BIARIREE .

Click collect: The waveform will be displayed.
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(PSS BHIERE WL

SiiE ReERE -] = B37 SN EUREE

WEE P26l
RERT, [
MERF 1.000

ams o
$RETEHE]: 10.000ms

o= [ |

oo = /NE - - =
1.000
1.000
1.000
1.000
1.000
1.000

6-7 Hdf KAk
Figure 6-7 Data Collection

6.2.3 BIRR7E
Data Saving
O FIERE: sldiE R RS,
Stop collection: Click to stop data collection;

@) RAFEEE: PRAF VIR B3 S0 CSV.

Save data: Save as an image or CSV file.

LRSS EHJERE| Wl ST RERE |5 50 o0s| 2R

1.000 300417
1.000
1.000
1.000
1.000
1.000

6-8 IR LRAF
Figure 6-8 Data Saving
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6.3 FERTSAESEMN

Abnormal Status Handling and Reset

ARTTHBERE, A A ERTE R, ARl R B A AT LR s iR

If an alarm occurs in the joint, you can attempt to clear the fault. The fault cause will be

displayed in the fault and alarm section.

#o [cons - S & © ® 0|6 o Q e B ¥ @ & + &
#iit @ PC O EtherC :  WiOF e Ak B i @Ri‘{ﬁ? kA B GME K WOEEE R SR RUERE NS AR
i 5 x|
4 PSS IEENIFRIE LT * A [=RTS E R I

) 35 i 1

6-9 R

Figure 6-9 Abnormal Alarm

6.4 PID #1315
PID Parameter tuning
6.4.1 RIS

Speed Loop Tuning

1) B TR R 3Bk P03.03, @ Ziibhl 0X2303)
Speed Loop Bandwidth Tuning (Serial Address P03.03, Bus Address 0x2303)
S - R REA AT 58 T 508 T RE A ) B AR LA Y ], S R TR e A L A5
m (KP) HI/ERRCR .
Parameter Description: The speed loop bandwidth sets the overall response frequency range

of the speed loop, producing an effect equivalent to increasing the speed loop proportional gain
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(KP).

WK PERAMNIINR, $5-SEREERE TG 98; HEUERLR, S 5EREE R . Pt
LU P

Increasing: Speeds up speed loop response and enhances command tracking capability.

Excessive values may cause speed oscillation, mechanical resonance, and increased noise.

W BATHEPERS, PUREILAIRE /G 5s, A BUE DN, SEENNGRSE, SRR E

Decreasing:  Results in smoother operation and stronger resistance to load disturbances.

Excessive reduction leads to sluggish speed response and increased tracking error.

s & © ®©@ 0 ® © @\F e 2
i T kWS b OERE M [ P BEPHER AT

HA = FERSI 3 8 Hifit + BIMET S5 T R <} & FA & Gl

&y &
dORUTE B AR

9000 0 9000 pm 0x607F/230100

2 0 3000 Hz 0x230300
1000000
pal
0.005 0 200000
12
0.0000 0.0000 0
1000 1000 0 8000
1
A41... 0.000 100

0

10000
1
6000

1

1
3000
1000
3000

1000

P 6-10 J B3R B 1
Figure 6-10Speed Loop Bandwidth Tuning

2) EEIFRFR A BOAT G Ok P03.05, s £k HhhE 0x2305)

Speed Loop Integral Time Constant Tuning (Serial Address P03.05, Bus Address 0x2305)
SR - IR R I3 I 8] ke AR AR T 5SS, SEIRAA S KT 2R ERRGR

X I TRl ~ KT 80 )
Parameter Description: The speed loop integral time constant determines the strength of the
integral action, which is inversely proportional to the theoretical integral gain KI (larger integral

time ~ smaller KI).
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WAR: BUMERRES, EERSIEN, BT E PR HdR, MRS RERE, (R
i B e LAME IE

Increasing:  Weakens integral action, reduces speed fluctuation, and promotes smoother
operation. If set too high, steady-state error elimination becomes slow, and low-speed bias is
difficult to correct.

WA BRisiomtR, FTHGETEEBRE R N, BEUREEED . ).

Decreasing:  Accelerates integral convergence, enabling faster elimination of speed static

error. If set too low, it may cause speed oscillation and low-frequency jitter.

wo(comz -gwE - £ @ O © O O Q@
) Ethert O Can0p | it IifF i Ak B MR emuw Mu‘nm m WS (UI‘L \HHW

9000 rpm

3000 Hz

2000
0005 200000
12
0.0000 0 2
1000 1000 0 8000
0-PIEREEIERITR 0 1

#f... 0.000 0.000

10000 rpm

1
100.000 00 0 6000
O-fF1E 0 =

1

3000

1000

3000

B 6-11 T JEEIAA I3 I 18] H K 5
Figure 6-11 Speed Loop Integral Time Constant Tuning

6.4.1 (L EIF TS

Position Loop Tuning

D ACEHATERT (B Ok P02.29, Skl 0x2229)
Position Loop Bandwidth Tuning (Serial Address P02.29, Bus Address 0x2229)
SR AL E AT 58 T 508 L B A BRI BTV ], SR TR i o B A L A
m (KP) MR

Parameter Description: The position loop bandwidth sets the overall response frequency

|
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range of the position loop, producing an effect equivalent to increasing the position loop
proportional gain (KP).

WK ALEMN IR, FREERZERN, PUBNG S BRI ok, 5 g RS a)
HUALBR Y o

Increasing:  Speeds up position response, reduces tracking error, and improves trajectory
adherence. Excessive values may trigger high-frequency mechanical vibration and motor audible
noise.

WA MLEIBTHER, PiTItae g, ik, LB MR, Pk s, EREE
ZEE K

Decreasing:  Results in smoother position control and enhanced disturbance rejection.
Excessive reduction leads to sluggish position response, trajectory lag, and increased tracking

deviation.

#O (comiz - (1m0 - £ &Q ® 0 o (2] [+] @ & & & &
#z3 ©@ PC O Ether( () CanOp¢ i WiF Bk BREfr SR SEER WbRE BHEE Efte SRR RAEGR A3 APBUR
2 BN = HENSIE BRI +HAMEFEASE AR R

4.000 0 8 0x220100
524288 5 = i 0x609201/2215
9202/2216
102/2217
101/2218

0x221900

0x221A00

10000 - VAIE 0x221E00

1000 1000 - 10000 BN 0x221F00

1 0 1 Bl 0x222100

0 0 1 = Z Vil 0x222200
0.000 0 10000 pm A3 0x60B1/222300

0.00050 0.0005 0 0 kg*mA2

0.00050 0.0005 0 0 kg*m#2

13

48.000 0 / 58 B4 0x222900
48.000 8 0 S 0x222A00
0.0000 1

1000 1000 8000

0.0000 0 0 hviil 0x222D00

{EIAEEAERIR... 1000 1000 1000 z EE{E VA: 22 0x222E00
Kl 6-12 380 By 5 U
Figure 6-12Position Loop Bandwidth Tuning
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6.5 ®AIhEE

Common Parameter Functions

6.5.1 EHiME

Gravity Compensation

*® 6-1 HIAMESHL

Table 6-1 Gravity Compensation Parameters

SY R Ot/ i e ik

Parameter Serial
Address / Bus Address

SR

Parameter Name

Thie

Function

P05.2A/0x252A

H M H & S AL RE
Gravity Compensation

Adaptive Enable

0- ZEik; 1-flE;

0 - Disable; 1 - Enable

£ CHRTAME” HN, REXHEHD)

S TR B AMEE P AR B UE . A
“REEMAME” BN, DD REEH A

s SLT

In the "Self-tuning Compensation" mode,

the system will automatically learn and

update the current value required for

gravity compensation. In the "Fixed Value

Compensation" mode, this function is

typically not activated.

P05.2B/0x252B

= AMEE

Gravity Compensation

Rt AEEMEE. R “REEEAME T
AT, WRBhas 2 s XA R

This is a base value. In the "Fixed Value

P05.2C/0x252C

Value Compensation" mode, the drive will
continuously output this current.
M R —ANEeB R MG AT ¢ E AR

Gravity Compensation

S B HH IR
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Coefficient

A proportional coefficient used to
fine-tune the actual output effect of the

"Gravity Compensation Value".

P05.2D/0x252D

HL ST AMEE IR H I 1]
Gravity Compensation

Ramp-down Time

M R BT R (Y] 2k
H MR, Bl RliE ke ) . b
1% R UL i/ 281 22 i ) T

The time it takes for the compensation
current to gradually decrease to zero when
gravity compensation needs to stop (e.g.,
when switching to a non-gravity
compensation mode, or upon receiving a

stop command).

P05.2E/0x252E

MR A
Gravity Compensation

Mode Selection

ARE (SEFEMD

Usage (Explanation of Each Mode):

0- BEEAME: REH. Wahdefrsk
B Y BEE I AMEET . E TR
fEE EH AN

0 - Fixed Value Compensation: The
simplest. The drive continuously outputs
the set "Gravity Compensation Value".
Suitable for scenarios with constant load
and unchanging gravitational torque.

1- HRTEME: R CEE LR
Hahiatr— /N, B ke YRR
P/ B P As R, H AT
“HIAMEE”. EH TSRS, B
BRI R F 5
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1 - Self-tuning Compensation: ~ The
system (usually upon enabling)
automatically moves a small distance,
detects the current required to maintain
speed/position, and automatically
calculates and updates the "Gravity
Compensation Value". Suitable for
situations where the load may change, or

the installed load differs each time.

P05.2F/0x252F

H I MESLPRME
Gravity Compensation

Actual Value

KN RENENSE, Bor SR
JIAMEE S Bt HY ) R AL

This is a read-only monitoring parameter,
displaying the current actual output

current value of the gravity compensation.

0 Rk

BRI LRl & 3

FHERE % | Ins|1.000s| 280

piltein

K = [ GA DEKE WM a @

K 6-10 HJjrh
Figure 6-10 Gravity Compensation
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LSS BAJERAE Wk SR RERE [l

A SRS + W a @

K 6-11 B AMERCR
Figure 6-11 Gravity Compensation Effect

6.5.2 BB N*M=

Friction Compensation

el B ARSI AT L Ty 1), M2 IR S m) BEHE 0 e, ELARATE T B
A R BRARE e [ I () SR RARANEAT IR

Function Description: Compensates for positive and negative frictional torque based on the
motor's speed direction. Applied directly to the output of the speed loop, this function effectively
eliminates torque spikes and stick-slip phenomena during low-speed direction changes.

P06.3A 1EJ7 I EEHE JIAMEHL L : T8 0x263A:00 (int32) RN 0, HUEYEF-100~100.

P06.3A Positive Friction Compensation Current: Object Dictionary: 0x263A:00(int32)
Default: 0 | Range: -100 to 100

P06.3B 5[] BEHE S AME s : 8 0x263B:00 (int32) RN 0, HUETEHE-100~100.

P06.3B Negative Friction Compensation Current: Object Dictionary: 0x263B:00(int32)
Default: 0 | Range: -100 to 100

P06.3C IE7J7 [n] BEHE JJAME A PR . -3 0x263C:00 (int16) ERIA 0, HUEIEHI-1000~

1000.
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P06.3C Positive Friction Compensation Velocity Hysteresis : Object Dictionary:
0x263C:00(int16)Default: 0 | Range: -1000 to 1000

P06.3D F175 [A] BESE T I AN EE T 34 58 0x263D:00 (int16) FKIN 0, HUEEHE-1000~
1000,

P06.3D Negative Friction Compensation Velocity Hysteresis : Object Dictionary:
0x263D:00(int16)Default: 0 | Range: -1000 to 1000

#77: 7 0x2130:00 (uint8) B A 1, BEIA[{#7E.

Save Configuration: Write 1to Object Dictionary 0x2130:00(uint8) to save settings.

=l

2.000 2.000 0.25 10 Rev

P06.09 & 3 800.000 800.000 800 30 1000 rpm

it

1

<3

0 0 0 10

ot

0.000

it

1
0 0 4
0.000 0.000 0 -100 100
0.000 0.000 0 -100 100
0.000 0 -1000 1000 rpm
0.000 0 -1000 1000 rpm
83... 2147483
... 2147483 C f hvi 30 0x264A00

8000 rpm f BVAESs 0x264B00

K 6-12 BEYE Mz

Figure 6-12 Friction Compensation

6.5.3 N EIMRE IR

Position Loop Velocity Feedforward

DhRevt . B BTG-S, tHE MR, HEEH TEERmA, fef 8Tt
O B ERERR N . JEEE P02.2B (0x222B) R SRt &, PN AT A0 FH AL E 1 % H S0 i)
WL SMRETEINE P02.22 (0x2222) JEFFAMUE/EL EtherCAT X4 0x60B1 i AJE
JE1H.

Function Description: Calculates the theoretical velocity based on the position command and
applies it directly to the input of the speed loop, effectively improving position tracking response.
The internal feedforward value is automatically derived by differentiating the position command.

The external feedforward is selected via parameter P02.22 (0x2222) and inputs the velocity
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value via the EtherCAT object 0x60B1.

P02.22 EFFRTMIERE: T4 0x2222:00 (uint8) ERIA 0, O=PIEBI1E, 1=4FEBHIN .

P02.22 Velocity Feedforward Select: Object Dictionary: 0x2222:00(uint8)Default: 0
0 = Internal calculation, 1 = External input

P02.2B i JE Bl 25 28 4t 0x222B:00 (int32) Rk 0, HUHEVEE 0~10000, FAf7
& 1/10000,

P02.2B Velocity Feedforward Gain Coefficient: Object Dictionary: 0x222B:00(int32) Default:
0 | Range: 0 to 10000, Unit: 1/10000

P02.2C JEFF HIRIE IR FH 0x222C:00 (uint32) ERIA 1000, HUETEHE 100~8000.

P02.2C Velocity Feedforward Filter Frequency : Object Dictionary: 0x222C:00(uint32)
Default: 1000 | Range: 100 to 8000

P02.23 S AT HAMT I : FH 0x60B1:00 (int32) -

P02.23 Velocity Feedforward External Input: Object Dictionary: 0x60B1:00(int32)

#77: 7 0x2130:00 (uint8) B A 1, BEIA[{#7E.

Save Configuration: Write 1to Object Dictionary 0x2130:00(uint8) to save settings.

T ik Uik & A

0x609102/221
/2214
s
1-LACWJS B IE
PO2.1E 0 0 0 000 - f y 0x221E00
PO2.1F Z1E... 1000 - 10000 Hz y 0x221F00
P02.21 WEEER 1 1 . y 0x222100
P02.22 0 0 0 0 1
0.000 10000 rpm
10 kg*mA2
10 kg*mA2

31

P02.2A 78 8 0 £ )y 0x222A00

|PUZ.ZB A R X 0.0000 1 = f /B 0x222B00

P02.2 SR 1000 1000 8000
P02.2 U EIAERE 0.0000 0.0000 0 2

PO22E fir = 1000 1000 1000 100 8000 z E=ER AN 0x222E00
Bl 6-13 fir B L AT 15
Figure 6-13 Position and Velocity Feedforward
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6.5.4 ¥EFEHITR

Torque Feedforward

ThREVCH] : FAE AT T3 m i) ik R G sh S m NV RE, S AT #2207 ZUHR Ay B
Ta2 B IR RIS, /M B B R R 2

Function Description: Torque feedforward enhances the dynamic response performance of
the servo system. By superimposing the torque command onto the current loop in advance via
feedforward compensation, it reduces position and speed following errors.

PO3.0A AR R BRERE: T4l 0x230A:00 (uint8) ERIA 0, O-PYEFEEHERIGE, 1-4MEFHIA
R

P03.0A Torque Feedforward Select: Object Dictionary: 0x230A:00(uint8)Default: 0, 0 =
Internal torque feedforward, 1 = External input torque feedforward.

P02.2D ¥AHT RN 25 2 F i 0x222D:00 (uint32) BRIk 0, HUETEHE 0~20000,
fir 4 1/10000,

P02.2D Torque Feedforward Gain Coefficient: Object Dictionary: 0x222D:00(uint32)Default:
0 | Range: 0 to 20000, Unit: 1/10000.

PO2.2E #LAERIRUEIAZ: 8 0x222E:00 (uint32) BRik 1000, HU{EEHE 100~8000.

P02.2E Torque Feedforward Filter Frequency: Object Dictionary: 0x222E:00(uint32)
Default: 1000 | Range: 100 to 8000.

P03.0B #EAERTIRAMT I : 4L 0x60B2:00 (int16) -

P03.0B Torque Feedforward External Input: Object Dictionary: 0x60B2:00(int16)

#17: 7 0x2130:00 (uint8) B A 1, BEIA[{#7E.

Save Configuration: Write 1to Object Dictionary 0x2130:00(uint8) to save settings.
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2HN S EERNAIE @B 4

P02.21

P0222 i 0 0

P0223 5 0.000 0.000

P0226 M 7 o 0.00050 0.00050 5 0 kg*mA f q MR

0.00050 0.00050

3000

P02.2B

P02.2C

P02.2D

P02.2E
SZEDAER
SZBDAER
MBI

0.00542 008 0 =

P03.05 EEIMRSEIEIES] 21.00000 21.00000 21 0 2000 Es={Cr AR 0x230500

P03.06 vs) 0.00595 0.00595 0.005 200000 ANAERL 0x230600
P03.07 EIARRIGES 1.0000 RVA: 125 0x230700
P03.08 ] RITRIEE 0 0.0000

1000

0-A i 0 FE5 7EPAR 0x230A00
P03.0B 0.000 0.000 55120 5 30B00:
PO3.0E 3 R 800 800 z 200 , 30E00

0x231000

Kl 6-14 RT3
Figure 6-14 Torque Feedforward
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£, HPSERFT

Maintenance and Care

7.1 HEKENH

Daily Inspection Items

H A 5 A

BN ] B A BT AE ) AL

B TR AR

Daily inspections aim to detect potential problems through sensory checks and simple tools

to prevent issues before they arise.

*7-1 HEAETH

Table 7-1 Routine Inspection Items

KEHHE

Inspection Item

ik
Method

E®
Normal

Condition

AH

Abnormal Condition

S 5 IR B &

TR HATRRE IS
TR, A dilrists

FAE BISIHIA

ST HOMELISE A L I A A
AN IR i 7 Bl iR
Z. XEHAEEAR. K

P45 E A AR A 1) B U0 B

s Hei £ 7
Abnormal Noise Sharp screeching, periodic
Listen carefully during | Smooth,
& Vibration knocking, irregular clicking, or
low-speed operation uniform gear
Check abnormal vibration. These are
under both no-load and | meshing sound.
often early signs of poor
loaded conditions.
lubrication, gear wear, or
bearing damage.
B BATFILE (BfE%Z % | IRTHES G | ReE ki, #F. K
Vi DAR DALY
F Yl NGBV RA WA W GRS | FTREAFEL 3 THTE AN 2 e
Temperature Rise R , 4 ‘
o), MR e R | RIS | B 25 ]
Check
ATl B EE+60°C) | Localized or overall

Touch or measure the

Temperature rise

overheating, too hot to touch.
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module housing

temperature after

is within a

reasonable range

Indicates potential issues like

overloading, insufficient

operation stops (or (typically, lubrication, or improper
safely with an infrared | housing assembly.
thermometer). temperature

does not exceed

ambient

temperature

+60°C).
AL 2 U T 4 2

A Chnth e sk e 2
B IMETEOH RS H

AT, T

A I ) T TR o S B
DN AL A E e N =TS

Visually inspect the {CIRG b
A A Visible grease leakage.
reducer seals (around Completely dry,
Leakage Check Indicates that seals may be aged
the output shaft no signs of oil
or damaged and requires
housing) for any oil or grease.
attention.
stains or grease
seepage.
o A 2H 3% T 2 7
faflt . RI05. S, JF
TRERRmE IR A Il
VIDIRSPERET AN
5. VIHNBREES Y | AP+ AN S H A Tl B e )
Appearance &
Check the module Clean Presence of abnormal corrosion
Cleanliness
surface for bumps, appearance. or contaminants.
Check

scratches, corrosion,
and remove

contaminants like dust,
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oil, or cutting fluid.

MEBAT R GV, A
P/ N INE S W A

LTS
iBfT M RE IBATIEH
Observe operation for
Operational Normal
smoothness, checking
Performance operation.

for jitter, stuttering, or
degradation in

positioning accuracy.

AEATIERE N B AT AT fE A2 Y 7
EAETRIY

Any performance degradation
could be a precursor to internal

failure.

7.2 EHRYEFR

Periodic Maintenance

FEWIGES FETHRITERT . PR AN ORIR LA, Ra ARG AT I 18] A A J91 A% AT

Periodic maintenance is planned and more in-depth maintenance that must be performed

strictly according to operating time or usage cycles.
® 72 HERBENH

Table 7-2 Routine Maintenance Items

AR A

Maintenance Item Frequency

NEEHE

Procedure and Details

B H 8UB121T 500 /N
EEELR e

Fastener Inspection

Monthly or every 500

operating hours

i B BT R A 5 P A
NG Z 18] ) 22 2 i A | AL
IRk S P K A
Inspect and re-tighten all
fasteners, including the
mounting bolts between the
module and the robot
structure, as well as the motor

connection bolts.
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AL A N AT i S i 1 %
CUHES DI E S X S ANE S
B VRS 4 T R I B M | ZROCEE A, s 2B

% B B TRt Inspect the sealing rings (oil
Seal Replacement When replacing grease or if | seals) on the input shaft and
leakage is detected output side. They must be

replaced if aging, hardening,

cracking, or wear is found.

T8 i B it

Grease Replacement

7.3 FiEFHSHAR

Storage Conditions and Period

IDREREEZN: ¥

Storage Environment:

O SRR MAFMETET . TR BT BB 5°C ~ 35°C, AT
RAKT 70%.

Temperature and Humidity: Store in a dry, non-condensing environment. The ideal
temperature is 5°C ~ 35°C, and relative humidity should be below 70%.

(2) BE: TR s BR. RS BB ARAFIE BB AR BN
Environment: Keep away from corrosive chemicals, acids, bases, and salts. Prevent dust
and metal powders from entering.

() PR3 A7 R R TG SR Z R B Bt o
Vibration: The storage location should be free from strong vibrations or shocks.

2) AR DUEW TARRRIE T O R s b, B AR E R T,
Storage Orientation: Store in the normal operating orientation on shelves or pads to avoid

unnecessary stress.
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3) Bidrsit:

Protective Measures:

(L FrA SN LT Ak =200 Bl SR ERBT S Cans 2 LR L BT RD .
Apply anti-rust oil (such as a thin layer of petroleum jelly or special anti-rust agent) to all
exposed processed surfaces (e.g., flange faces, shaft ends).

(2 HPIFA. PR RIS th i AT O, Bk KRB ANR S HEN .

Cover interfaces and openings with anti-rust paper, plastic covers, or protective caps to
prevent dust and moisture from entering.

) X TRPARMABAE - AMCEAGEEEE, THRAERCHE. ERIFHEE
WizAT (WA 3-6 MHZEHEIET) , IEWENRE S0 A0, By IR AR TAER
[liE00
For new, unused modules:  An appropriate amount of grease is pre-lubricated internally,
requiring no special initial handling. However, for long-term storage, it is recommended
to perform periodic no-load operation (suggested every 3-6 months) to redistribute the
grease evenly, preventing corrosion on the bearing and gear working surfaces.

4) FRAEIIRR: A 14, AGEE 1A, EMAET, BAEHT AR, Rl
wE RS EA.

Storage Period: Typically, do not exceed 1 year. If stored for longer than 1 year, a

comprehensive inspection must be carried out before use, especially for sealing components that

may have aged.

7.4 HEIZ 5 EFIREW
Repair and Replacement Recommendations
BB RF M-
Repair Notes:
(O AFTgEErE o EBgRE s CGRE. WA, BORAES REERERRME. et
P BB TAET BAT IR E4EZ o AT AR BRI AR A AT BE -2 BUK ATE IR IR
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TEEHR;

Irreparability: The harmonic reducer (flexible wheel, rigid wheel, and wave generator) is
a highly precise component. Users or on-site engineers must not attempt disassembly or

repair. Unauthorized disassembly may result in permanent damage and loss of precision.

(2) #RRklly - AR H AR e ORI B SRR (RS R, P E . B
T R, RNAZEMFEHL
Fault Diagnosis: If serious abnormalities (e.g., continuous abnormal sounds, severe
overheating, large backlash, or jamming) are found during daily or periodic maintenance,
stop the machine immediately.

@ BlERT s MEEAE B AR R IR (] 25 i ) R B AL LS L
Professional Return-to-Factory Service: The only  authorized repair method is to
return the module to the original manufacturer or an authorized service center.

o5 R
Service Life and Replacement Recommendations:
VBRI 45 1) 75 A 8 Y ABIUE 7 s T 1 RIS AT /N HIOE SCe RIMEGRIRAG 2, B2
—ANEE . BRSO, RO B
The service life of a harmonic reducer is typically defined by its operating hours under rated
load and speed. Even with proper maintenance, it is a wear part. Replacement should be planned
when any of the following conditions occur:

(L FEREENRE, TR R g AME,

Positioning accuracy degrades beyond the compensation capability of the control system.

(2) BRI RvrE, SEmAHL s AL
Backlash exceeds the allowable tolerance, adversely affecting the robot's absolute
accuracy.

(3) 14T E MRS 2 E R, SR A A HHIR.

Operational noise and vibration increase significantly, and internal damage is confirmed

through inspection.
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Fault Diagnosis and Troubleshooting
8.1 BBEAE
Fault Codes
A e B e

T I P A i R T Ay e, AT N =K
TIRWRE (D

FHRilkE (D .
& D, ERRE: BkE > B R > B
Faults and Warnings: The faults and warnings of the joint are classified into three levels based

on severity: Class I faults (I), Class II faults (IT), and warnings (III), with severity ranked as: Class
I faults > Class II faults > warnings

HPEIC % : EYouDrive RJCSHIL 40 R HUbR A% LA K b AR I AR IR TB] 2545 5L, AT A
R 10 SR [ T e A T A SR I SRR

ke LRI AE

Fault Records: EYouDrive can record the last 40 fault codes along with the time of occurrence

The fault record trace-back function allows you to query past fault records
Tl PR

BT I, RN AR 25 A AN B AE RS

AR T 2 TR BR i,
FEAF IR B R BB TARRAS . 25 A — MR S R B, LR R38R AE, FRERRHOR S
FF, DA B PR . TR R U iR A

Fault Clearing: Faults are cleared through external instructions when the joint enable

command is canceled and the fault condition no longer exists, allowing the driver to return to
normal operation. If the same fault repeatedly occurs, stop operations immediately and contact
technical support to prevent further damage to the equipment. Methods of clearing faults include
i#3d EYouStudio FfF T LA [y 5 175 ek «
Using the "Fault Clear" button on the EYouStudio software toolbar;
i3S EtherCAT A7 KL B 7 0x6040 [ bit7 /4= ETHIT;

Using the EtherCAT upper computer to set the control word 0x6040 bit7 to trigger a rising

T, HEHIERE

H

& HBhEE
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Using the EtherCAT upper computer to set the control word 0x6040 bit7 to trigger a rising

edge;
% 8-1 Wl 5 5
Table 8-1 Fault and Warning Codes
iR
Y WAL R R REY R R R
Code Description Type w4 Auto Reset
Level

E103 FEL A IR 5 Yz s s A
(0x5210) | Current Sensor Error Drive Fault : No

E105 fib REI FL LA S I I B a5 i
(0x5211) | Current Sensor Error at Enable Drive Fault : No

E107 5 EEPROM K IR 5 4 4 v
(0x6321) | EEPROM Write Failure Drive Fault ! YES

E120 g A 19 Yz s s A
(0x2222) | Hardware Over-Current Drive Fault : No

El121 BRAFRL R Yz A s &
(0x2221) | Software Over-Current Drive Fault ! YES

E123 HLIE I Yz s s &
(0x4210) | Motor Over-Temperature Drive Fault ! YES

E124 35 MOS i i Yz s s &
(0x4310) | DriveMOSFETOver-Temperature | Drive Fault ! YES

E125 YRt 2K Y s s &
(0x2350) | Drive Overload Drive Fault ! YES

E126 | dhii R i i Pt &
(0x7121) | Motor Stall Drive Fault ! YES

E127 HUHLIE 2, X i i Pt &
(0x2351) | Motor Overload Drive Fault ! YES

E129 HUBLERAR YR Bh a5 b I T

%107
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(0x7122) | Motor Phase Loss Drive Fault YES
E130 IEN/RSISFUNEN IR B 7 i P =
II
(0x3210) | DC Bus Over-Voltage Drive Fault YES
E131 BB R & IR B 7 i =
II
(0x3220) | DC Bus Under-Voltage Drive Fault YES
E139 R R IR B s i 5
I
(0xFF04) | Internal Error Drive Fault No
IRFN 28 S HAI G H A
E140 IR )28 wi e 5
Drive Parameter Initialization I
(0xFF10) Drive Fault No
Error
MCU ZHCHIE (L BB it )
El141 IR B s e 5
MCU Parameter Verification |
(0x6322) Drive Fault No
Error
E157 EEPROM fRAE B IR )25 wi e 5
I
(0x6323) | EEPROM Version Error Drive Fault No
E158 ¥ EEPROM £ 1% IR )28 wi e 5
I
(0x6320) | Parameter EEPROM Error Drive Fault No
TEPAT R A7 A0 b7 B8 2 J5 Bl A
E160 IR )25 wi e 5
Please Save Parameters and |
(0xFF24) Drive Fault No
Power Cycle
El61 TH AT & 3h1E IR B A% i &
II
(0xFF03) | Please Perform Configuration Drive Fault YES
B Ym b 25 1m R BT 2k
E203 HL LGt 25 di 5 =
Primary Encoder Communication I
(0x7510) Motor/Encoder Fault YES
Loss
E204 55 gmiY 2 THINT 28 Secondary | HEALgm AL B i fe &
I
(0x7511) | Encoder Communication Loss Motor/Encoder Fault YES
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G S S A AL, S |
E206 FELATL G ) o8 i e &
Encoder Model Initialization I
(0x7521) Motor/Encoder Fault YES
Failure
E209 H—Imidas CRC 7% FLATL 2 L) 45 e e &
I
(0x7515) | Primary Encoder CRC Error Motor/Encoder Fault YES
E210 B gwhid#s CRC % FELATL G 5 8 i e &
I
(0x7513) | Secondary Encoder CRC Error Motor/Encoder Fault YES
E212 ORI AR (P SUDN FELATL G i 8 i e &
I
(0x7514) | Dual Encoder Position Mismatch | Motor/Encoder Fault YES
E230 InE LS H A HAL L G AL 8 5 &
I
(0xFF11) | Motor Parameter Loading Error | Motor/Encoder Fault YES
E301 zhAE I ORY (STOD S FH 4 &
I
(0x5454) | Drive Safe Torque Off (STO) Application Fault No
E302 (VAR ESUDN o2 e e &
II
(0x8611) | Position Error Excess Application Fault YES
E303 T JEE i 22 1K o2 e e &
II
(0x8400) | Velocity Error Excess Application Fault YES
E304 Tod 3R o2 e e &
II
(0x8401) | Over-Speed Fault Application Fault YES
HL UG A b H B
E308 o2 e e &
Electronic Gear Ratio II
(0xFF35) Application Fault YES
Calculation Overflow
FHL A7 4 LR S ]
E309 32 e e &
Electronic Gear Ratio Out of II
(0xFF36) Application Fault YES
Range
E326 BRSPS J8. FH v
II
(0x8613) | Homing Failure Application Fault YES
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E401 EtherCAT %1 W7 B e &
II
(0xFF31) | EtherCAT Packet Loss Fieldbus Fault YES
EtherCAT i IR A HE OP
E402 Pl 2 e s &
EtherCAT State Not Operational I
(0xFF32) Fieldbus Fault YES
(OP)
E403 EtherCAT W £k A% RZSEo i =
I
(0xFF30) | EtherCAT Cable Disconnected Fieldbus Fault YES
T A AN AN S ‘
E404 Pl 2 e s &
Command Interpolation Cycle I
(0xFF34) Fieldbus Fault YES
Not Supported
PDO it &k H H R R ]
E405 Pl Bl b &
PDO  Configuration  Count I
(0xFF33) Fieldbus Fault YES
Exceeded
5N
BEHAK BHRA
Warning
Warning Name Warning Type
Codes
R 30 IXa) a5
A102
Motor Overload Warning Drive Warning
B2 RS IR 7)) g s 4
A104
Bus Under-Voltage Warning Drive Warning
UK 1 28 Iz A
A105
Drive Overload Warning Drive Warning
BOERALIT KA 2L IXa) a8
A126
Soft Positive Limit Switch Active | Drive Warning
WA IR 3% )
WXz a4
A127 Soft Negative Limit Switch

Active

Drive Warning
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IE SRR TS A% )
IREh
A128 Soft  Positive/Negative  Limit
Drive Warning
Switch Active
PR B E RN Xz deE S
A130
Restore Factory Defaults Failed | Drive Warning
T Bl g S 2RI WX dE
Al131
Clear Fault History Failed Drive Warning
SO Xz deE S
Al132
Parameter Out of Range Drive Warning
SYNCO [A5 5HfiAbmf Al A —F | Blg B L&
A401
SYNCO0 Mismatch Drive Warning
8.2 REMKRHE

Troubleshooting for Abnormal Phenomena

BIFEETTRS

ST RS E{THET TR ETITIER, BITARE

(414T)
: EiEEYouServoStudio -
EMERRRIE. " =
MEsPaREIR. KIERIEO AR HHTHS R
spE i RERHIESTHN. RERES
[REREHER IRiERE RS T, EEMERE TS

RREHHR ETE (R EHER

ERRHER

=}
=

| BREREAZS '—J

o

8-1 il A & iR

Figure 8-1 Troubleshooting Flowchart
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1) FEAfie A
Basic Checks
L AR BRELRE, FERITAR.
Phenomenon: No response, indicator light is off.
(2) AIREJE A :
Possible Causes:
L QIS HIEEN PR e SR S 82
External power is not supplied or the power supply is damaged;
& L (XT300 f23). FEAA REEE,
Power cable (XT30) is loose, has poor contact, or is damaged;
& SRR NI AR (BB LU .
Serious internal short circuit in the joint module (rare case).
(3) R PHt it -
Solution:
& [EFH T AN B s s e T, BRAR 15 0 48V+10%:
Use a multimeter to check the unloaded output voltage of the power supply to confirm
whether it is 48V+10%;
& KA R AR ) R T R AR A
Check if the power cable is securely connected at both ends (power side and joint side);
& SRR TS R I F R A
Try replacing the power cable with a confirmed working one.
& R EEIEEIE X, IR IE AR A .
Check the power interface definition to ensure that the positive and negative terminals are
not reversed.
2) HUWERH
Mechanical Abnormalities

W WG BATTHH R, B3 R, S35 TFERI B . .

o112 W



= 1O UEMRIE www.eyoubot.com

Phenomenon: No response, indicator light is off.
A RE R A
Possible Causes:

PO A B SR RUE B I
Overload: Exceeding the joint's rated or peak torque.
LAY EREZNIE RS AR dwin AT, S8 AR NS
ER
Improper Installation: ~ Excessive bending moment on the output shaft due to an overly
tight spigot fit, misalignment, or non-flat end surface of the connecting flange.
KA AR RAZEOR BRI, AT 375, B AR INREUE [ 57
Incorrect Fastening: ~ Mounting screws not tightened according to the specified torque
and diagonal sequence, or lack of thread-locking adhesive.
IR . Ve el 2 B v o 47 8 56 iR R 5 B SR e B S R
Internal damage: The harmonic reducer experiences damage to the flexible wheel or steel

wheel due to impact loads and other reasons.

(3) fift PRAE it

*

Solutions:

FHEIA: KT EREE, T EEET, RSN, WA A AR AR
i B 2 I
No-load Test:  Disconnect the joint from the load and run it under no-load conditions. If
it operates normally, the issue may lie with the load or the installation.
A . BT B E AR K, B ORAERALRE TV A
Check the Load:  Recalculate the load's inertia and torque requirements to ensure they
are within the module's capabilities.

HHT A TN 33 WU B IR, MOOERE RN TR QEHREE., -F
M) [l ERT G EER,  JF A8 IR T ™ i 32 MR o BT 223 5

Reinstall:  Refer to section 3.3 of the manual for mechanical installation steps. Ensure

=
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3) il

the machining accuracy of the connecting flange (spigot roundness, flatness) and
alignment meet the requirements, and reinstall strictly using a torque wrench according to

the standard.

HRARBOR SR AR AN YA i B R, ATREY AR, @ik )l
Contact Technical Support:  If abnormal noise or sticking persists during no-load
operation, there may be internal damage, and the unit should be returned to the factory
for inspection.

BRI

Communication Abnormalities

(L PG BATIEER: BRI S 5 1 3R i A5 7

Phenomenon: Software fails to connect, intermittent communication, or controller alarms

indicating communication interruption.

(2) AIREJR AL

*

Possible Causes:

PR R CAN RZR AR WA 2R 838 4P 4% (CAN_H/L #:J2) , EtherCAT i
RT3

Wiring errors: CAN bus not using twisted pair or wire order is wrong (CAN_H/L
reversed), EtherCAT bus wire order incorrect ; Power cable (XT30) is loose, has poor
contact, or is damaged;

22 v BB . CAN 89 28 PR R 20 120Q2% 3 HEL B 5

Missing terminal resistors: 120€2 terminal resistors not installed at both ends of the CAN
bus network;

T RID PR WEE R 2 AR IR E AR RS AL D,

Node ID conflict: Multiple devices in the network are set to the same node ID;
BRFRAILES: F 0 50171 CAN ME B R R W E A

Baud rate mismatch: The CAN communication baud rate between the master station and

the joint is mismatched;
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*

R EELRGEAK I B, BBz R .
Electromagnetic interference: Communication cables are not shielded, or the shielding

layer is not grounded.

(3) fift LRAE it

*

Solution:

RS HEL, ik CAN B0 EtherCAT £8P 50 /%5

Check wiring and ensure CAN or EtherCAT wire order is correct; Check if the power
cable is securely connected at both ends (power side and joint side);

R A I E CAN B2 m AT 120Q8 b HL BH ;

Check and confirm that 120Q terminal resistors are installed at both ends of the CAN
bus;

i BT ST R B B E Y AL ID;

Set a unique node ID for each joint node via the upper computer;
BBl 5 R EAE R R B GBS N IMbps)

Ensure the baud rate of communication between the master station and joint is consistent

(typically 1Mbps).

8.3 1M FE(X AL K R A

Detailed Fault Codes and Causes

I, (CANopen 5 EtherCAT i#{5 FHt)

For details, please refer to the {CANopen and EtherCAT Communication Manual) .
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i B3R

Appendix
9.1 SMEZR~T &

Outline Dimensions Diagram

VEWAE S 2D/3D A

Refer to the relevant 2D/3D assembly drawing(s).

9.2 FRIEEIR SHARR

Warranty Policy and Duration

DA Syl

General Provisions

RS IE P A A F A P B O R, CBU R IR i) o Anwl ks, 7 aeret
ANiiE T2 BTG R E b AT WU 7 A RS R,
PAS AR SR DTAT R, 1 RS A48 FH A 40 B 3

Thank you for choosing the harmonic joint module (hereinafter referred to as "the product")
produced by our company. We guarantee that the product meets strict quality standards in
materials and manufacturing processes. This section provides detailed information about the
warranty service, duration, scope, and related liability limitations. Please read this section
carefully before use.
2)  REEMIR

Warranty Duration

AP Z2AH B E W Hik 12 A A RRIE RS .

This product comes with a limited warranty service of 12 months from the date the customer
receives it.
3) RIEVEH

Warranty Scope
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RN, EIEH 2%, [ATA4ET PR T, 7 s i A ARk B id T2
] R B, AN A WK SR A e TR I AE B B IR S5 . BAREHA R T

Within the warranty period, under the conditions of normal installation, use, and maintenance,
if the product experiences failure due to material defects or manufacturing issues, our company
will provide free repair or replacement services. This includes, but is not limited to:

(L ERCE S R, WIS, RS MR,

Cracks in the harmonic reducer (flexible wheel, rigid wheel, and wave generator).

(2) BERCENIGRE R . BN .

Short circuit in the integrated motor windings, magnetic steel detachment.
(3) AaxHE ML E . HIZh & DD RETE R AL
Functional failure of the absolute encoder, brake, etc.
(0 BRI H B ERR .
Abnormal wear or damage of the bearings.
4> AR

Non-Warranty Scope

NI E DL BN R B A R R RMETE R 2 N, A m AR A YR E R SS

The following situations that cause faults or damage are not covered by the free warranty.

Our company can provide paid repair services:

L ERAEAH - BT RS R Bl BRI s #RE is 1T .
Overuse: Operating beyond the rated torque, speed, inertia matching, or overload capacity
specified in the product manual.

(@) HiRZEH5RE - RIEET RT3 (AR, SBMECE) - #4& (o
. BEART « SHCE SR
Incorrect Installation and Operation: Installation (e.g., misalignment, overly tight mating),
wiring (e.g., reversed polarity, incorrect voltage), parameter configuration, or operation

that does not follow the manual's instructions.

) MBS RE - EATFEERIAE (nZmA. HHE. Bk, &R,
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IR A, BREKR. KR HE. S, HRRAEA NP7 SR .
External Environment and Disasters: Damage caused by use in environments that do not
meet the requirements (e.g., excessive dust, humidity, corrosive gases, high or low
temperatures) or due to disasters such as fire, flooding, earthquakes, lightning, or voltage
surges.

(W SR E - FSHfEhE . BV AME e B A A RS I B P B AR A
External Factors: Physical damage caused by shipping bumps, drops, external impacts, or
other human accidents.

(5) RABYEE  « HPBEEAR N AHRAHR N AT 09 E . 4EE. .
Unauthorized Repairs: Disassembly, repair, or modification performed by the user or
technicians not authorized by the company.

(6 EFWEMSHAE « JBTIEW W IERERRICEUE ST CUniE e i BE s (8] 5 5 AR08 .
Normal Wear and Tear: Normal performance degradation or wear (e.g., natural loss of
lubricant over time).

(O BEMIECAE - B AR BLIARHE RIVRZR . (5 5 AR
Accessories: Standard components such as power cords, signal cables, and other
accessories provided with the product.

5  RIEERFRE
Warranty Service Process
(O BRI i, 5 S R I B HORSCRHR I T AT AR 2

If a fault is detected in the product, please first contact our technical support department

for remote diagnosis.

(2) IR A s dE s, HEIRAT S E N AT . AREA B 3R A BUE
e
If factory inspection or repair is required, please confirm with the sales staff in advance.

Products returned without confirmation may be rejected by our company.

) WK ZEARE RBUER AL , IR BT iERiE . BRI, T

=
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AT FRE ML B A R R

Please package the product properly (preferably using the original packaging), and include
a detailed fault description and contact information. Send it to the address designated by
our company. Any damage during shipping will be the responsibility of the sender.

(o FAE 5 G, Rt TR I e o R 15 & T OREVE . 45 I8 T IR BV

o WAL R EE S, JF AR BE A R . AARREER - K
FRE Y EASI R T ISR AT SRR, R IEE VIR SR AT 42
After receiving the product, our company will inspect it and determine whether the fault is
covered under warranty. If it is within the warranty scope, we will repair or replace it free
of charge and cover the cost of returning the repaired product. If it is outside the warranty
scope, we will provide an inspection report and a paid repair quote. The repair will
proceed after your confirmation and payment.

6)  FTAT: PR

Liability Limitations

(L ALRAEBH AT EHRRR B A I 7R B 7= B PR A8 253K
This warranty policy replaces and excludes all other express or implied warranty terms.

(2) RLRMB R A I ME— HHE b R Rest 7 Ko
This warranty policy is your sole and exclusive remedy.

() AEARATIEHL N, FRA] A R b A B TCVE (S P S R BTl Bt . B SRIE L Refk
PREE RYESUR  (BERREARTHEEZR. A e T, FIESR) AMEBE DT,
Under no circumstances shall our company be liable for any indirect, incidental, special,
or consequential damages arising from the use or inability to use the product (including,
but not limited to, data loss, production downtime, or loss of profits).

7 ik
Others
ARPREBURAGE I T A 22 ) B 7 D38 B AU B 1 AR T S AR 7 it o

This warranty policy only applies to products purchased through official channels or
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authorized distributors of our company.

AN F R R A CRIE BRI S ZARRERL, DAL BERHMEAT BEBGRBIBUR], AN S ATl A
BHTCAS UL 7 B A 9

Our company reserves the right to make the final interpretation of this warranty policy and to
revise this policy at any time without prior notice. The latest version will be published on the
company's official website.

BERIR o IEiede. FVEERIEAE WIGE 2 (7™ i 5 DS B o 15 550041 20 B 12
AT MR FHARZ T, B s s RS T iE1T . 15235 8 R K AEIE.

Friendly Reminder: Proper installation, standardized operation, and regular maintenance are
key to extending the product's lifespan. Please be sure to read other sections of this manual
carefully to ensure the product operates in optimal condition. Please keep your proof of purchase

safe.

9.3 BRRAL A S HA IS

Contact Information and Technical Support

1) HEHR

Important Notes

TR R AT AT,

Before contacting us, we recommend that you:

O ARAFM - EEBEE, RegeSETM URE. 23, MiEHpR] 54
REITHAHVEA B .
Review this manual: The problem you are facing may have detailed instructions in the
manual's sections on [Operation, Installation, Fault Troubleshooting], etc.

(2 #E&MELR o ERT RS AN TS (SN e, JATRFEARSL
Fr N G B AE ER O IR
Prepare product information: Please have the product model and serial number (S/N)

ready, as our technical support staff will need this information to assist you.
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2)

() MIRHEIGR ETEARR R I G IR DL S O Sl g e, X

AR KR e SCRFRCR

Describe the fault phenomenon: Please provide a detailed description of the issue, its

frequency, and any solutions you have already tried, which will greatly improve the

efficiency of our support.
BORSCRF 5 RS
Technical Support and Services
BNV BRI Z M EAR SR RIE -
We offer multiple channels for technical support:
(D) BRI AR TT 50

Technical Support Contact Information:
% 9-1 HARSHBE RT3

Table 9-1 Technical Support Contact Information

TAE CERTl HS 46
Engineer Phone Email

L (FRRHBIXO

15251673298 jun.shen@eyoubot.com
Eng. Shen (East China Region)

il T CARZR XD

17851788985 congsheng.lu@eyoubot.com
Eng. Lu (East China Region)

MR (ERgHLX)

18961828318 yin.chen@eyoubot.com
Eng. Chen (South China Region)

R (R HhX)

18033095498 wenyu.tuo@eyoubot.com
Eng. Tuo (South China Region)

21 (e X0

15833086282 jinzhao.li@eyoubot.com
Eng. Li (North China Region)
T (AT
18362391134 xiaoen.li@eyoubot.com
Eng. Li (Taobao)

) WRE&EE : A—FJEH, FF 9:00-12:00, R 13:30 - 18:00 (ALEIH A, A3t
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TR H RN
Service Hours: Monday to Friday, 9:00 AM - 12:00 PM, 1:30 PM - 6:00 PM (Beijing
Time, excluding public holidays).

() FEARCREMEAE = WA 9-1. AIEMDLFET, IETERR A B ™= G 3L 5 0 o) AR 22 (41
. “RT FHRAIEIRER S o BATRE 13 AT/EHNEE;
Technical support email: see Table 9-1. When sending an email, please indicate the
product model and a brief description of the issue in the subject line (for example: 'Inquiry
about power-on initialization alarm'). We will reply within 1-3 working days.

(@) fELRF SR - T MIRA T E 7 MET www.eyoubot.com 1A [ A%
5308 Y i, AT LAR A PR BRSO . Tl RN S
Online Support and Documentation Center: Please visit our official website
www.eyoubot.com and navigate to the 'Service & Support' section, where you can find
product technical documents, manuals, and application notes.

3)  HEkF 542
After-Sales Service and Repairs
ARG R R ) BB, SRR A, BRI 1AM
If you need to return the product for repairs or inspection, please contact the sales staff first to

obtain the shipping address:

YL BRHLEE AR A BRA F

EYou Robot Technology Co., Ltd.

WA BRI T B iR

Department: After-Sales Service
Hihik: 545 AN RIRE

Address: To be provided by the sales staff
BRAMTE: 58#E N RIRE

Contact Number: To be provided by the sales staff

4) SR
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Business Contact

ek ARt
Sales Inquiry:
Hi1 X HE CERE HI A
Region Sales Manager Phone Email
AR Rt s
17508913141 csl@eyoubot.com
East China Manager Chen
]t T4
18611151809 wx(@eyoubot.com
North China Manager Wang
L] A2
17620316328 pj@eyoubot.com
South China Manager Peng
it A
19822950310 hwn@eyoubot.com
Southwest China Manager Huang

5  EHEEEE

Official Information Channels

DU DR R ARAT HHE A ) 7 A AN 22 Al i, i DGE A 3w B AR TR fE IR R 7
KAATE W AN T ARSI AREIRB 5 =75 B AR 85 SRS A AT 54

To ensure you receive accurate product information and safety notifications, please contact us
only through our official website and the contact information provided in this manual. Our
company will not be responsible for information or services provided through unauthorized

third-party channels.

9.4 RigzR

Glossary
EAL| 5E X
Term Definition
KB — M B RN — R TT, KIRBNES . AL, BOEA . YW
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Joint Module

A3, WIZNEE B Al G e — MR B ISR N, B e
¥z, 1FNLEE N0

A highly integrated mechatronic unit that combines key components
such as the drive, motor, reducer, encoder, and brake within a
compact housing. It directly outputs rotational motion and serves as

the core joint of a robot.

VIR A%

Harmonic Drive

AR RO (GREE) ISR IR R AR IS S AN B T R
POEAEE . HIBOR AR AR =& 70 4 A

A precision reduction device that transmits motion and power via the
elastic deformation of a flexible component (the Flexspline). It
consists of three parts: the wave generator, the flexspline, and the

circular spline.

TEHE A HLAL

Frameless Torque Motor

— AR EAK AL, 8 H AL T AE AR, R
HAh AR AN 5E, T B AR BRI 2 7 RIS A T

A precision speed reduction device that transmits motion and power
through the elastic deformation of a flexible element (flexspline). It
consists of three parts: a wave generator, a flexspline, and a circular

spline.

R PRI L, R EAHLE S, R hls T, E%
J TR TR EOR R AE S R O

A iR B 5] o8 The control core of the joint module. It receives commands from the
Servo Drive upper-level controller and drives the motor. It integrates control
algorithms, power amplification circuits, and communication
interfaces.
— MR IC SO R AT EAE S (XA bR ByfRas, HME
o4 {1 4T 5 \
Wreg Jo L BAE B WA ER, Tof B E R HE L &
Absolute Encoder

A sensor capable of recording and feeding back the current position
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information (absolute coordinates). The position data is retained even
after a power loss, allowing the accurate position to be known

immediately upon restart without a homing procedure.

—M A E, WOy CRAD o fERRNERE. B
WL BRI E B &, BT g, BT IR 0B NI

il sh &
A safety device, typically a fail-safe (normally closed) brake. It
Brake
engages automatically when the servo is disabled, during a power
failure, or upon a fault, locking the output shaft to prevent load drop.
FERUE S NFE (2000r/min) T, JH0H #5650 VFZESE RN
WUE R Uik
Rated Torque The continuous load torque permitted at the output side of the reducer
when operating at the rated input speed (2000 rpm).
RERZN A5 LB i B BEME AR 2 R K . B A
Al BEF BRI
e {1
The maximum torque the joint can withstand during startup,
Peak Torque
stoppage, or short-term overload. Exceeding this value may cause
damage.
o PR A BENE K2 L oK B AN AN T TR B4 ke i ol e R e K
M 1) 25 V- fie K R

Maximum Instantaneous

fH.

The maximum value of short-duration, unexpected impact torque

Allowable Torque
from external sources that the reducer can endure.
B IR S R . IR, B gD ds T BUE S AL
o Pl B XS N R, ORUE 48 0] e A 1 At
5] /% s

Homing / Zero Point

Calibration

The process of determining the mechanical zero point of the joint.
This operation aligns the encoder count value with the mechanical
position and is fundamental for ensuring absolute positioning

accuracy.
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fr B

Position Mode

PER R A ST ROE BRI B AR, R N B A I USRS A
7 B IR
The controller sends target position commands to the joint, which

uses internal closed-loop control to achieve precise position tracking.

AR
Velocity Mode

PEAR % [F R ROE H R AR %, RG4S € LB 1T
The controller sends target velocity commands to the joint, which

maintains the given speed.

HL LA AR

Current / Torque Mode

PEHI S 2T A% BARHI () 84, B 6] LR 4 H
o
The controller sends target current (Iq) commands to the joint to

directly control the motor's output torque.

ffifeg
Enable

—MEhE S, ATEEARESGE. EEReE, WRahasmE &
Ve A IERAN ML TR, WXshesiF b, HIzZhasiEE <
E{2ALT8

A control signal used to activate the servo drive. When enabled, the
drive is ready to receive commands and power the motor. When

disabled, the drive ceases output, and the brake is typically engaged.

EtherCAT

— LT DU (1 = 1 R S i T B E il DA s 98« IRAE
IR MAERA I [F) 20 BE 7T 254K, A2 Tl B Sh A6 U8 ) Stk 2 Zebr i
A high-performance real-time industrial communication protocol
based on Ethernet. Renowned for its high bandwidth, low latency,
and precise synchronization capabilities, it is an advanced bus

standard in industrial automation.

CANopen

HENLAE CAN B BEA B m Z A T, E ST Rk R
GBS, T M RN S 2%
A higher-layer communication protocol built upon the CAN bus. It

defines standard communication objects and device profiles and is
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widely used in embedded control networks.

UART

— D B ATIEAE P H T R TR B RO RGEAE, £E PHU 3R
A1 32 B T A S R AT 7

An asynchronous serial communication protocol often used for
point-to-point communication between devices. In the PHU series, it

is primarily used for local debugging and firmware updates.

SURERZTA

Overvoltage Protection

ke B REL B IR 2 e AE (A0 60V) I, BRED A H Bk
PRI TIRE, S IEHEHL LR IR i 450A o

A protection function automatically triggered by the drive when the
DC bus voltage exceeds a safe threshold (e.g., 60V). It reports an

error and shuts down to prevent equipment damage.

RS

Undervoltage Protection

keI B R B ISR TR AR TAR . (40 24V) I, BXEha8 H 3l
ful R ORI ThRE, W RE- S BRSNS IR IE AT T

A protection function automatically triggered by the drive when the
DC bus voltage falls below the minimum operating voltage (e.g.,

24V). This may prevent the brake from releasing properly.

WERE 2% [ 711

Thread locker

—RIRAERRECE, B IEBRZL IRANITAR B 2B o A 2k
THAZIRLIN L ZUE A, DA ORIERE R R 1

A chemical adhesive applied to threads to prevent screws from
loosening due to vibration. It must be used when installing joint

flange screws to ensure connection reliability.

*WE: BEE P AIEA B RTEE SCEThRE AT RE R, 1R LLBCHTRCE 5 SR O HE

Note: Definitions and functionalities are subject to change with product iterations. Please refer to

the latest official documentation for the most current information.
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