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EMC TEST REPORT

On April 29, 2021, the Micro
Vacuum Module developed by
the DDON technical team, the
headquarter of Ctrl-Motor,
successfully entered the space
station aboard the Shenzhou
12 spacecraft and successfully
completed the relevant
scientific research tasks.The
flight marked the seventh
crewed Chinese spaceflight
and the twelfth flight of the
Shenzhou program.
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Honors and Certifications

Ctrl-Motor has been certificated under 1SO9001:2015 and GJB9001C-2017 Quality
Management System Certification. The products have been certified under SGS, Moore
Laboratory Reliability Certification, CE, ROHS Certification. So far, the company has
obtained 6 invention certificates, 45 utility model certificates, 4 appearance certificates, 3
software copyrights, and 27 invention certificates are in the substantive review stage.
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CORE ADVANTAGES

Mass-Produced Standard Products & Customized Solution
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Ctrl-Motor offers both mass-produced
standard products and customized automation

solutions. 82 standard products have beeni
field-tested for over a decade,demonstrating ¥ ¢
high maturity, exceptional reliability, and ¥
strong customer repeat purchase rates. C

Non-standard customization requirement,
whether it's torque customization,extended
temperature range specifications,custom
housing materials, encoder typeselection, or
any other parameter requirement from product type to comprehensive solution design Ctrl-
Motor ensures end-to-end delivery. We provide tailored solutions across our product range,
including stepper motors, servo motors, gear reducers, and linear modules.

Ctrl-Motor is committed to delivering complete, robust solutions to global customersoperating
in the most demanding conditions.

Ctrl-Motor operates with a nearly 100-strong
R&D team, specializing in the development,
manufacturing, and application of motors
engineered for extreme environments such as
vacuum, high-temperature, and cryogenic
conditions .

Over the past 12 years, Ctrl-Motor is highly
regarded by customers for its expertise in
extreme-environment motor technology.
Successfully delivered tailored motor solutions
for 600+ projects , enabling reliable operation in these demanding settings. Our rigorous
process — from parameter specification and product selection to requirement refinement and
design approval — ensures precision at every stage.

100% Independent R&D,providing production capacity guarantee.

Ctrl-Motor has its own scientific research office
of over 2,000 square meters, and has also
established a relatively complete laboratory

| 5T
with high and low temperature cycle test ) F | Q.Q
chambers, salt spray test chambers, i R& . =
dynamometers and other conventional “ AN
equipment. At the same time, we also have g )
core testing equipment with independent "
intellectual property rights, such as thermal
vacuum motor characteristics experimental
chamber, high temperature and deep low
temperature motor torque frequency characteristic test chamber, etc.

We commit to delivering products that precisely fulfill customer specifications

Mass-produced standard products are generally in stock, with immediate shipment upon order
placement and delivery within 3 working days. For bulk orders, lead time will be assessed
individually.

Non-standard customized products typically have a lead time of 2-4 weeks. For relatively
complex requirements, lead time may longer than one month.

[
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APPLICATION

The main products of Ctrl-Motor such as HV series vacuum stepper motors, HSS series
vacuum servo motors, HS series low temperature stepper motors, HSV series low
temperature servo motors, high and low temperature motor drivers, vacuum reducers,
linear modules and other products have been successfully used in aerospace, satellite
communication, satellite detection,automated industry, biobank, laboratory testing and
some other fields.
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»  Satellite Detection

» Automated Industry

B

» Biobank

» Aerospace

10




11

APPLICATION CASES

Aging Test

» Suitable for any extreme environments,
vacuum, high & low temperature conditions

» Provide free consultation on solutions.

» 12 years in the field of special motors,
Factory outlet.

Biomedical

» Industrial grade prices.

» 12 years experience of military grade
quality control.

» Stable performance in cryogenic condition
of -196 °C.

Industrial Automation

» -40°C~+300°C.
» 12 Year Source Manufacturer.

» The vacuum degree of standard products
can reach up to 10 ® pa.

Semiconductor Industry

» Military grade quality assurance.
» Stable motion and precise positioning.

» Silicon crystal, wafer, robots and other
related applications.




APPLICATION CASES

Satellite Detection

» Successfully Assisted the twelfth flight of
the Shenzhou program.

» 12 years source manufacturer of military
grade special motor .

» Small volume, light weight, the vacuum
degree of standard products can reach
up to 10° pa.

Industrial Robot

» -60 “C~+80 °C.

» 100% Independent research and .

development. & -

» Meet both domestic (such as Xinjiang)
and some other foreign markets
low-temperature conditions.
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Aerospace

» Special patent material provision
planguarantee.

» The vacuum degree of standard products
can reach up to 107 pa.

» Customized available.

Vehicle Inspection

» -40 °C~+80°C.
» Industrial grade prices.

» 100,000 times of non-stop operation in
high and low temperature environments.
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Wide Temperature Stepper Motor

HK2030A-NT
HK2851A-NT
HK4240A-NT
HK4248A-NT
HK4260A-NT
HK5756A-NT
HK5776A-NT
HKGB084A-NT
HK8680W-NT
HK60102W-NT
HK86118W-NT
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Vacuum High Temperature Stepper Motor

HS2030A-VT
HS2851A-VT
HS4248A-VT
HV4249A-VT
HV5786A-VT
HV86128A-VT

I T R

Cryogenic Stepper Motor

% HS4248A-NTL4/VTL3/SLT
< HS5776A-NTL4/VTL3/SLT
< HS86118W-NTL4/VTL3/SLT

4'3 Planetary Reducer

< Planetary Reducer

3 3 Servo Motors

Wide Temperature Servo Motor

HSKO0401A-2R00-NT
HSK0401A-2ROB-NT
HSK0401D-2R00-NT
HSK0604A-2R00-NT
HSK0604A-2ROB-NT
HSKO0604E-2R00-NT
HSKO0807A-2RO0-NT
HSK0807A-2ROB-NT
HSKO807E-2R00-NT
HSKO0810A-2R0O0-NT
HSK0810A-2ROB-NT

HSK1118A-2R00-NT
HSK1118A-2ROB-NT
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Vacuum High Temperature servo Motor

< HSV0401A-2R00-VT
= HSS0810A-2R00-VT
= HSS0807A-2R00-VT
£ HSS0604A-2R00-VT

Cryogenic Servo Motor

< HSV0401A-2R00-NTL4/VTL3/SLT
£ HSS0810A-2RO0-NTL4/VTL3/SLT
< HSS0807A-2RO0-NTL4/VTL3/SLT

< HSS0604A-2RO0-NTL4/VTL3/SLT

4'5 Driver & Decoder

< Stepper Driver
< Servo Driver
* Resolver

< Decoder
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Stepper Motors

I: Low Temperature Stepper Motor /7777777000000

il 7

The low-temperature stepping motor adopts high-precision and low-clearance special
bearings, which have longer life, higher stability and better lubrication effect.
Professional thermodynamic design, operating temperature range -85~85°C. The
magnet is made of special materials with strong temperature resistance and weather
resistance, which can meet the requirements of speed and torque while obtaining
better and less noise and vibration. Compared with the traditional motor scheme, the
structure of the low-temperature stepping motor is more simple and convenient, the
stability is further improved.

The surface of the vacuum and high-temperature stepper motor is made of special
stainless steel material, novel design, exquisite workmanship. The high temperature
can reach +200°C, and the vacuum degree is better than 10°Pa. Standard designed
28mm, 42mm, 57mm, 86mm frame size two-phase four-wire hybrid stepper motors
can be specially customized according to requirements in terms of radiation
resistance, mold resistance, impact resistance and the shape of output axis. High
cleanliness use environment is optional.

I: Vacuum High Temperature Stepper Motor /77777
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£ Epper Motors

Wide Temperature Stepper Motor

Féa_me Options Maintain | Peak Value | Effective Value Phase Phase Weight Stepper Driver
ize Step Angle Torque |Phase Current| Phase Current Resistance | Inductance IP level
(mm) | Stepper Motor Type ©) (N.m) (A) (A) (Q) (mH) ko) Industrial Grade Model
20 HK2030A 0.013 0.57 04 11 2.6 0.08 545 DV422 HD235
28 HK2851A 0.09 0.85 0.6 8.2 73 0.21 Dv422 HD235
HK4240A 0.25 1.5 1.1 1.5 2.1 04 DVv422 HD235
42 HK4248A 0.35 1.5 Ll 1.8 2.6 0.48 DV422 HD235
HK4260A 0.6 15 Rl 275 45 0.6 DV422 HD235
- HK5756A Nhe 1.8 0.8 3 2 0.65 16 0.78 e DV556C HD235
HK5776A 1.3 3 2.1 1.0 2.7 1.3 DV556C HD235
60 HK6084A 25 4.0 28 14 41 14 DV556C HD265
HK60102W 2.5 4.0 2:8 1.2 2:7 1.75 DV860C HD265
- HK8680W 45 B 3.5 0.45 2.8 2.92 DV860C HD265
HK86118W 5.5 5 3.5 0.6 4.3 4.2 DV860C HD265
Vacuum High Temperature Stepper Motor
Féa_me Options Maintain | Peak Value | Effective Value Phase Phase Weight Stepper Driver
ize Step Angle Torque |Phase Current| Phase Current Resistance | Inductance IP level
(mm) | Stepper Motor Type ©) (N.m) (A) (A) (Q) (mH) ko) Industrial Grade Model
20 HS2030A 0.01 04 0.57 11 2.6 0.08 DV422 HD235
28 HS2851A pee 0.09 0.85 0.6 8.2 7.3 0.25 DV422 HD235
4 HS4248A VMT?2 0.35 1.5 1.1 1.8 2.6 0.58 Dv422 HD235
HV4249A 1.8 0.15 2 1.4 1.2 0.8 0.42 P20 DV422 HD235
57 HV5786A \\5:2 0.8 2.5 2.1 14 2.7 1.3 DV556C HD235
86 HV86128A 4 6 4.2 0.55 2.4 4.5 DV860C HD265
Cryogenic Stepper Motor
Fg_ame Options Maintain | Peak Value | Effective Value Phase Phase Weight Stepper Driver
ize Step Angle Torque | Phase Current| Phase Current Resistance | Inductance IP level
(mm) | Stepper Motor Type ) (N.m) (A) (A) (Q) (mH) L Industrial Grade Model
42 HS4248A VTL3 0.35 .5 j 1.8 2.6 0.58 - Dv422 HD235
57 HS5776A NTL4 1.8 13 3 2.1 1.0 2.7 15 DV556C HD23
86 | Hssellaw | 55 5 a5 056 43 46 P54 DV860C HD:
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HK2030A-NT

0 50

HK2030A Wide temperature stepper motor
Torque-frequency characteristic curve
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Speed(r/min)

Lead length 500
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Test condition:

Motor model:

Driver type:
Microstepping:

STP

2030A-NT Series
HD235

1600 Steps/turn

=== 24V 0.57A Peak

|

Motor wiring diagram 0.0140
0.0120
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HK2851A-NT
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HK2851A Wide temperature stepper motar

Torque-frequency characteristic curve

Motor wiring diagram 0.100
0090 F=me—————ao
e — 0.080 e
Red A+ﬁ<< / \\ E b e
(M) Zoos0 S
D S © 0.050 >
G A- — — =] 2
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] o 0.030 .
F 0.020
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0 50 100 150 200 250 300 350 400 450 500 550 600
Speed(r/min)
Lead length 600
§: 1 Mounting surface
|
15
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< 0 8 4
5 -0.012 | -
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Test condition:

Motor model:
Driver type:

Microstepping:

STP

2851A-NT Series
HD235

1600 Steps/turn

- 24V 0.85A Peak

023 +0.2

028 0.5

HK4240A-NT

Motar wiring diagram
A e

Red A+ ;/ \\‘
M)
Green A- ——  T—
(YYYY“

B+ B-

Black White

&

4.5-0.1

Torgque(N.m)

0.25
0.2
0.15
0.1
0.05
0

HK4248A-NT

Red A+

Green A-

4.5-0.1

Motor wiring diagram
/TN
(
3 '\M )
B+ B-

Black

Torque(N.m)

White

0.3
0.25
0.2
0.15
0.1
0.05
0

0 50 100 150 200 250300 350 400 450500 550 600 650 700

HK4240A Wide temperature stepper motor
Torque-frequency characteristic curve

0 50 100150 200 250 300 350400 450 500 550600 650 700
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@22 -0.05

Speed(r/min)

Lead length 500
ce

W

T [ ]

SQMax
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HK4248A Wide temperature stepper motor

Torque-frequency characteristic curve

4x M3 ¥ 4

Test condition:
Motor model:
Driver type:
Microstepping:

STP

4240A-NT Series
HD235

1600 Steps/turn

- e =24V 1.0A Peak
m— 24V 1.5A Peak

D031 0.2

042 0.5

1 I 1 1

Speed(r/min)

50Max

2% X1

Test condition:
Motor model:
Driver type:
Microstepping:

STP

4248A-NT Series
HD2356

1600 Steps/turn

= w w24V 1.0A Peak
m— 24V 1.5A Peak

031 +0.2

042 £0.5
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HK4260A-NT

Motor wiring diagram
Red A+ —3 ,/ = _
< | \
M) 2
Green A- —— ~— °
Y Y'Y Y =
=2
=4
o
B+ B- F
Black  White
|
RN
= i o
27 .
0
<

HK5756A-NT

HK4260A Wide temperature stepper motor

Torque-frequency characteristic curve
0.45

0.40
0.35

- - -
- -
-,

0.30

0.25

0.20
0.15

0.10
0.05

0 L 1 I ]
0 50 100 150 200 250 300

Speed(r/min)

350 400 450

50Max

i

Motor wiring diagram 0.8 - —— - ———
0.7 N T vy
Al
Red A+ —— — .06 S
Qe £ "-..,_.‘.
( M - 0.5 ~
\\ 3 0.4 S M
Green A- ——  T— o ~
(YWW] S 0.3 \* I
o ~
o 0.2 "-\\
B+ B- o1 S
Black White 0 | | I 1 I 1 L 1 I 1 I
Q 50 100 150 200 250 300 350 400 450 500 550 600 650
Speed(r/min)
Lead length 500
g surlace | 4x@5.2 Penetrated
I
1
0 17
0 ol
2 T
7 . °f - E
e g
1
'8
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HK5756A Wide temperature stepper motor

Torque-frequency characteristic curve

21 £1 54.5 +1

Test condition:

Maotor model:
Driver type:

Microstepping:

STP

4260A-NT Series
HD235

1600 Steps/turn

== == == 24V 1.5A Peak

Testcondition:

Motor model:
Driver type:

Microstepping:

STP

576B8A-NT Series
HD235

1600 Steps/turn

====24V 3.0A Peak

Ve

|
047.1 £0.2

056 £0.5

HK5776A-NT

HK5776A Wide temperature stepper motor

Torque-frequency characteristic curve

STP

5776A-NT Series
HD235

1600 Steps/turn

B084A-NT Series
HD265
1600 Steps/turn

Motor wiring diagram 1.4 | Test condition:
1.2 _‘"h‘—‘ Motor model:
Red A+ — -~ Driver type:
‘—\_
3 Ve \\‘ = 1 "'\ \ Microstepping:
< [\ 0.8 Y
3 N / e N
Green A- — T D 0.6 A Y
o4 N == =24V 3.0A Peak
B+ B- = 0.2 m— 48V 3.0A Peak
Black White 0 | | | I | I | I | I
0 50 100 150 200 250 300 350 400 450 500 550 600
Speed(r/min)
Lead length 500
) 4x$5.2 Penetrated
Maunting surface I_/_SB_\-I
-
2 l basfj.“—'n}l 8 8
+H[ - = - 2
4 g
1.6 |
5 047.1 #0.2
il | 7% X1 0586 *+0.5
HKB084A Wide temperature stepper motor
Torque-frequency characteristic curve
Motor wiring diagram 2.5 Test condition: STP
— _ B — Mc?tormodelz
& 43\ ’ '_\\\ £ I IR \ Driver type:
( M ) Z 15 T - —— Microstepping:
N 5 \
Green A- (]
(vvvv} g_ 1
5 g \ === 48V 3.0 APeak
B+ B- ] — 48V 4.0 APeak
Black White 0 I I L 1 i L L 1 L
0 50 100 150 200 250 300 350 400 450 500
Speed(r/min)
Lead length 500
Mounting surface 45;—':—
‘-| -
cg 17
T 1 ~ ~ 3
o — :
)

047.1 *0.2

o0& 0.5
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HK60102W-NT HK86118W-NT

HK86118W Wide temperature stepper motor

HKB80102W Wide temperature stepper motor
Torque-frequency characteristic curve

Torque-frequency characteristic curve

Motor wiring diagram 3 Test condition:  STP Motor wiring diagram 6 e Test condition: STP
B b '
2.5 Motor model: B60102W-NT Series 5 -""-.‘ Motor model: 86118W-NT Series
Red A+ S \\ — Driver type: HD235 Red A+ ) /»A\ (= "'s Driver type: HD265
él’ M \ T 2 = Microstepping: 1600 Steps/turn 4 ( M ) Z 4 ‘v,.“ Microstepping: 1600 Steps/turn
3 \\‘ /,' = - —---I--—________ SFasT A ; N A T 3 -
Green A- = T T—_ i =) \....
Y { g2 ~~seat
g \ w48V 3.0 APeak 5 5 1 TT= ===48V5APeak
+ =

B+ B- F 05 | 11 =— 48V 4.0 APeak Black  White 0 ! !

Black  White 0 . 1 L ) : - . ; : - 0 50 100 150 200 250 300 350 400
0 50 100 150 200 250 300 350 400 450 500 550 600 Speed(r/min)

Speed(r/min)

4x P 6.5 Panetrated

Lead length 500 Bt
J%: 4x¢5.2 Penetrated ounting surface [
-‘-| N I @ il @427 —gms é\
- “ : ) /— "
= i
g 17 o9 : %
| | P
1 I r— . 3 | E p: / 8 1 é ﬁ
= : % =1+t e
: 3 [ ==2 &
® o
_‘J D 7-0. i
U :
L | @ D
Maiches crdinary A-type flat keys
- 7 GB/T 1096-2003 1.6
21+ 102 *1 0s0 £0.5 069.5 0.2
119
32 31 118 #1 D86 £0.5
HK86B0W Wide temperature stepper motor HS2030A Vacuum high temperature stepper motor
Tarque-frequency characteristic curve Torque-frequency characteristic curve
Motor wiring diagram 3.0 Test condition:  STP Motor wiring diagram 0.0120 Testcondition:  STP
P s s . o 0 O I Motor model:  B680W-NT Series = 00100 reemwssscooo MoRmagEE  RUBHA N EEEHE
e — i s=ae_ BiEe fiin e I £ N I s s e S N Driver type: HD235
3 /M ‘ T 20 Sa Microstepping: 1600 Steps/turn R M \ Z 00080 —/——/——————/———————————————— === Microstepping: 1600 Steps/turn
1 i -
L z T~=u J \\__,/ S o060
Green A- —— ~—~ <15 =g Green A~ iy o
SAAAR 2 ‘ Nw] S 0.0040
| el ' ' ' = 24V 0.57A Peak
= - - ; ea
B |E 05 - - == 48V 5.0A Peak B+ B- U ot
A B- - Black White 0.0000 | I I
Black White , :
0 Q 50 100 150 200 250 300 350 400 450 500 550 600
0 50 100 150 200 250 300 350 400 450 500 550 600 Speed(r/min)

Speed(r/min)

AN Lead length 500
Mounting surfaca - Mounting surface 4xM2F 2. 5
\ 4x (HB.5 Penetrated
\ -

[+]
21 @127-0018
25
0 2 i Q| «
=1 T z 3 I
ODI o N e 4
2 : " i ke
it 1 -
Matches ordinary A-type flat keys @‘
GBT 1096-2003 18 1.5
& - 015.4:0.2
19 69.5 10.2
32 31 8041 Fipi 1041 3041 020:0.5
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HS2851A Vacuum high temperature stepper motor HV4249A Vacuum high temperature stepper motor
Torque-frequency characteristic curve Terque-frequency characteristic curve
Motor wiring diagram 0.09 Testcondition:  STP Motar wiring diagram 0.14 Testcondition: ~ STP
0.08 Motor model: 2851A-VT Series _ 012 Motor model: 4249A-VT Series
Red A+ e ~ 0.07 Driver type: HD235 Red At g € i Driver type: HD235
/M ) £ 0.06 Microstepping: 1600 Steps/turn (M z e Microstepping: 1600 Steps/turn
\ . ~ 0.
N Z£ 0.05 Green A- e 2
Green A- —— g 0.04 Y = 0.06
m T 0.03 1 'é 0.04 —— 24V 2.0A Peak
.e 0.02 — A4\ 0. 85A Peak B+ B- 0.02 I
B+ B- 0. 01 Black  White o I | ] R R (N R
Black White 0
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
0 50 100 150 200 250 300 350 400 450 500 Speed(r/min)
Speed(r/min)
Lead length 500
Lead length 500 4x M25V 3.5 . i Salid color leads £ ated
Sohd color Mountir
= 31 Mounting surtace i % b
=X \
©
& ! o 15 1 . )
?5-0.012 8 El g s ] N
- B o B ~ N | I g
o | b
T g —
0 .
| a
%
2 023102 '
4%95 Penetrated EQS {3 ‘ 036 £0.2 |
20 +1 51 +1 028 +0.5 =
16 *1 49 *1 D42 *+0.5
HS4248A Vacuum high temperature stepper motor HV5786A Vacuum high temperature stepper motor
Torgue-frequency characteristic curve Torque-frequency characteristic curve
Motor wiring diagram 0.3 Test condition: STP Motor wiring diagram Test condition: STP
Red A+ ~ g 0.25 Motor model: 4248A-VT Series Motor model: 5786A-VT Series
B 3 7 Z o Driver type: HD235 Red A+ — /r\\\ = Driver type: HD235
;\‘KM/‘ T - Microstepping: 1600 Steps/turn § f M \ = Microstepping: 1600 Steps/turn
o S 015 PEmmea aiade T ——— ) ‘ ]
roon & S i e T e s R B I L.
\ g 0! ===24V 1.0A Peak feen A e =
& W | @S —— 24V 1.5A Peak ‘ | 'é === 24V2.5APeak
Black White 0 . c - : . : ' B+ B- 48V 2.5A Peak
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 Black White 0 S S - . L
Speed(r/min) 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700
Speed(r/min)
Lead length 500
Solid color leads _
e ﬁ\E[=]—
i1 B =
) 18 7
N 3 E s
: % ” = — : P
s p—
oo : o
g ] 8x 4 Throyghihole 047.1 +0,2
—— - — EVSF‘I'yumuluu{n }_1 86 *1 057 +0.5
2|
a3t +o0.2
25 +1 48 1
D42 *0.5
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HV86128A-VT HS5776A-NTL4/VTL3/SLT

HVB6128A Vacuum high temperature stepper motor
Torque-frequency characteristic curve

M6 Threaded through hoke 7

@8

HS5776A Cryogenic stepper motor
Torque-frequency characteristic curve

Motor wiring diagram "'j Testcondition:  STP Motor wiring diagram 1.4 Testcondition:  STP
- —_—— Motor model: 86128A-VT Series 1 I e Motor model: 5776A-Cryogenic Series
Red A+ ‘5 i £ 3<§ I P = — Driver type: HD265 Red A+ S “'-\‘ — Driver type: HD235
{( M/J z B i e ey Microstepping: 1600 Steps/turn 27 M \) E 1 ‘\\ \ Microstepping: 1600 Steps/turn
< . hankt = 1 L .
Green A- —— S g 2 ""'-.\‘ j x / Z 0.8 N
m T 5 | Green A- —— \__T/ T 0.6 Y
2 o1 Py ===48V 5.0A Peak ‘,V 3 vv} g o 5
B+ B- 0.5 e — 48V 6.0A Peak g 0.4 — T == =24V 3.0A Peak
Black  White 0 L . L L - B+ B- = 0.2 = 48V 3.0A Peak
0 50 100 150 200 250 300 350 400 Black White 0 i | | I | Il
Speed(r/min) 0 50 100 150 200 250 300 350 400 450 500 550 600
mﬂ{mw ’%ﬁ 4x06.8 Penetrated Speed(r/min)
N f
——¥ L \ r" @ b
4 Threadsd through hole 1 f\
g e : N
®

b 2
3198 Through hole
i

o7t 0.6

CBé £0.5

2+ 126 +1

Matches ordinary Atype flat keys
GE/T 1096-2003

HS4248A Cryogenic stepper motor
Torque-frequency characteristic curve

65 MAX

5.8 £0.1
©38.1 -0.05

2 +1 76 *1

HS86118W Cryogenic stepper motor
Torque-frequency characteristic curve

|
D47.1 +0.2

©
OB

056 +0.5

L = 6 it .
Motor wiring diagram 0.3 Test condition: STP Motor wiring diagram '------_,_‘ Temccnd‘t'oln' STP
Mator model: 4248A-Cryogenic Series 255 - Motor model:86118W-Cryogenic Series
S — 0.25 Driver type: P Red A+ S //—\ = "‘s Driver type: Hd265
: / \ gt - : s
[/M .,“ E 0.2 . Microstepping: 1600 Steps/turn g" M ] E 4 '-‘\ Microstepping: 1600 Steps/turn
\ / zv -_-‘----._-- = ) \\__/ g 3 “\
Green A- g g = 0.15 e ——— Green A YV o Se
YY) ] .- = hnd
= . o 2 -
o 01 - - --.""-----
5 == =24V 1.0A Peak 5i. B 1 = == =48V 5A Peak
B+ B- = 0.05 m— 24V 1.5A Peak Black White 0 | | |
e 0 - 0 50 100 150 200 250 300 350 400
0 50 100 150 200 250 300 350 4:00 450 500 550 600 650 700 Speed(r/min)
Speed(r/min) 4x () 8.5 Penetrated
Lead length 500
Lead length 500 Mounting surface I /g\
o i % D 7 \
Mounting surface g T
) : 26
s it o
2 T
3 B Le=y L F — i i 8
= , ; | I
k=
1T Matchas ordinary A-type flat keys
GEIT 1006-2003 T
16
Zalte 0g9.5 +0.2
o031 $0.2 119
25 *+4 48 1 32 +1 118 +1 086 +0.5
042 0.5
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Rstei Tabie

l: Scope of application

1. HSV/ HSK / HSS series special servo motor;
2. HSS series all stainless steel special servo motor
3. Non-standard customized servo motor.

l: Scope of application

1. HS / HK / HV series two-phase hybrid special stepper motor;
2. HV series two-phase hybrid all-stainless steel special stepper motor
3. Non-standard customized stepper motors.

Environmental Class List
Temperature Menlmurm Vacuum
Temperature level Symbol Range/°GC Tempi;lclec;:tiﬂ;eof Degree/Pa
Motor Casing/°C
Wide Temperature ulll. ~40 ~+85 115 !
NTL3 -60 ~+85 +115 /
VMT1 -20 ~+200 +200 107
Vacuum High VMT2 -20 ~+150 +150 1=
Temperature VHT1 -20 ~+200 +200 107
VHT2 -20 ~+160 +160 10°°
VTL3 -60 ~ +100 +130 10!
Cryogenic NTL4 -80~ +85 115 /
SIT -196~+40 +100 /

Note: When selecting customized temperature and vacuum degree, the example model: L50H120-V1
is expressed as low temperature -50°C, high temperature 120°C, and vacuum degree 107" Pa.

31

-wo Motors

Standard design and manufacture of 100W, 400W, 750W, 1000W, 1800W 2.4KW power
AC servo motors, using resolvers as feedback components, can work normally in
conditions with vibration, external impact, and high and low temperature. The operating
temperature range is -85~85°C.Customers can choose to assemble brakes, temperature
sensors and aviation plug according to their needs.
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'rvo Motors
Wide Temperature Servo Motor
Fg?zr'rée RS Power Vlf)?tge;e 'IBO?;%% SRS(-t:-zg CPS?TZ?]t ResI}.:;T:nce l\fr?gl]'t?g : Weight Pol_ar 12 Servo Driver
(mm) | Stepper Motor Type ) V) (N.m) foiminl (At Q) (kg.m2) (kg) logarithm| level
HSK0401A-2R00 0.32 1.0 16 0.04*10-4 0.5 GSHD-003-2A-** | SV6-PA3RO0S
40 | HSK0401A-2R0B 100 RECiRC 0.32 1.0 16 0.04*10-4 0.7 GSHD-003-2A-** | SV6-PA3R0S
HSK0401D-2R00 24VDC 0.32 55 0.65 0.04*10-4 0.5 GSFD-010-1D-** /
HSK0604A-2R00 220VAC. 12 2.8 4.6 0.56*10* 12 GSHD-006-2A-** | SV6-PA7ROS
60 |HSK0604A-2R0B 400 1.27 2.8 4.6 0.56*10°4 16 GSHD-006-2A-** | SV6-PA7R0S
HSKO0604E-2R00 48VDC 1.27 13.0 0.3 0.56*10"* e GSFD-020-1D-** /
HSKO0807A-2R00 | NTL2 220VAC 24 3000 3.8 1.8 1.56*10°" 2.2 A IP65 | GSHD-008-2A-** | SV6-PA7R0S
HSK0807A-2R0B 750 2.4 3.8 1.8 1.56*10°* 3.0 GSHD-008-2A-** | SV6-PATROS
80 | HSKO807E-2R00 48VDC 2.4 15.0 0.23 1.56*10" 2.2 GSFD-020-1D-** /
HSK0810A-2R00 1000 3.2 5.5 085 2.03*10°* 2.6 GSHD-008-2A-** | SV6-PA7R0S
HSK0810A-2R0B 3.2 38 1.8 1.56*10™ 3.2 GSHD-008-2A-** | SV6-PA7ROS
110 HSK1118A-2R00 1800 220VAC 5.7 7.0 1.2 7.6*10°* 5:5 GSHD-020-2A-** s
HSK1118A-2R0B 5.7 7.0 1.2 7.6*10-4 7.5 GSHD-020-2A-** V4
Vacuum High Temperature Motor
Féai;:ae Oplions Power V%ﬁ::\e;e 1%?;?39 SRSéthli Cpﬂfrz?lt Reslfgtlaence I\fr?;?t?: t L el Pol_ar 1 Servo Driver
(mm) | Stepper Motor Type W) V) (N.m) b (Arms) Q) i) (kg) logarithm| level
40 |HSV0401A-2R00| VMT1 80 0.25 1.0 9.0 0.06*107* 0.8 GSHD-003-2A-** | SV6-PA3R0OS
60 |HSS0604A-2R00| VMT2 | 400 1.27 3.3 4.6 0.7%10 4 2.1 GSHD-006-2A-** | SV6-PA7R0S
80 HSS0807A-2R00| VHT1 750 2enG 2.4 s0D 4.0 1.9 168107 £ A - 2 GSHD-008-2A-** | SV6-PA7R0S
HSS0810A-2R00| VHT2 | 1000 B3 45 2.2 2.1%10°* 3.8 GSHD-008-2A-** | SV6-PA7R0S
Cryogenic Stepper Motor
Fé?zn;e “Pon ooy V%ﬂtaegde 'Fo?;ii SRSQZ‘Q (I;B?ri,?lt Resﬂ::nce I\fr?;?t?: : sl Pol_ar il Servo Driver
(mm) | StepperMotor | Type | v (N.m) (/min) (Arms) (@) (kgm2) S e B
40 |HSV0401A-2R00 100 (.32 1.0 9.0 0.06*10°* 0.8 GSHD-003-2A-** | SV6-PA3R0
60 |HSS0604A-2R00 ?Gll:i 400 |, 0nc | 127 - 2.8 46 07¢107* | 2.1 s |ipsg | GSHD-006-2A-* | sv6-PATj
80 HSS0807A-2R00 SLT 750 2.4 3.5 1.9 1.8%107* 815 GSHD-008-2A-** | SV6-B
HSS0810A-2R00 1000 3.2 4.0 2.2 2.1*1074 3.8 GSHD-008-2A-**
B3




-: HSKO0401A-2R00-NT /7770000000000 0000000000000 0000000000000 00000000 -: HSKO604A-2R00-NT /7777707000000 000000000 0000000000000000000000000007
Power lead length 500 Signal lead langth 500 . ) o _
g T csremys [ - =
Matches ordi : SA:g 1ﬂalk k - : 1 i ] ) -‘JZD 3 . ) ’1
Gsnmge-zongg i e L}Lﬂ’__ X s:'crmaos.z'ongg R || ‘ /@
= B A p \ 4x@5.5 Panetrated EQS
-: HSKO401A-2ROB-NT /7770000000000 0000000000000 .: HSKO604A-2ROB-NT 7/ /. 0000000000000 0000000000000
Pawer lead Ien?thSOG Brake lead length 500 _Signal lead length 500 Mr:\g\sfm :
Mounungw\ gl ; éi “ o, [
R~ o 8 — e
. ] b | M ||| g
GB/T 1096-2003 s 5| e R . . \ 4x05.5 pi:e(;amu EQS
I: HSKO0401D-2R00-NT /7777 00000 0000000000000 0000000000000 .: HSKO604E-2R00-NT /777 /2000000000 0000000 0000000000000
Power lead length 500 Signal lead length 500 - Mouning sudace - '—@’/ ~
e Y st JOIS : VRS
R rs =l oo | o / \
Matches ordlna.ry A-type flat keys 3__1: 5 Matches ordinary A-ype flat key] ®
GBIT 1096-2003 5l GET 10062003 3 . J
L= I8 80 *1 40 £0.5 o 4 —— \ 4 x( 6.5 Penetrated EQS
35 36




': HSKO807A-2RO0-NT /7777770000000 000 00000 0000000000000 0000000000000 0000 000

Moun! 'ng surface
4
o
- o
1
g o 7
T c? 1
g o |
]
25
Maiches ordinary A-type flat keys] 4
GB/T 1096-2003 3 .
& \ 4 x( 6.6 Penetrated EQS
35 +1 101.5 *1 .
080 £0.5

o HSKO807A-2ROB-NT /I

Power lead length 500 Brake lead length 500 Signal lead les 500
Mot ytacy I'éﬂ I l —@\
i
4
o
o
=
g o | ?
=)
og P =
B o
S_.J
25
Matches ordinary A-type flat keys
GBIT 1096-2003
= 5 + )
: \__
35 +1 139.5 1 4 x@ 8.5 Penetrated EQS
080 *0.5

I: HSKO8O07E-2R00-NT /7777777 7772077000000 0000000000000 000000000000 000000000000

Power lead length 500 Signal lead length 500

ICD12 -gﬁ]ﬁ

@70 -0.05

Matches ordinary A-type flat keys
GB/T 1096-2003 3

]
: \4___
3% *1 101.5 *1 X () 6.5 Penetrated EQS

080 £0.5
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': HSKO8B10A-2RO0-NT /7777770700007 0000000000000000000000000000000 000000000000 00000

Power lead length 500 Signal lead length 500
i

s

. M5¥ 10

Matches ordinary A-type flat keys

o
@1g -0.015

GB/T 1096-2003

116.5 =1

©)

R\

®

z

94 Max

\ 4 x (6.5 Penetrated EQS

080 +0.5

o HSKO810A-2ROB-NT /I

Power lead length 500 Brake lead length 500 Signal lead length 500

3 IGH‘?"?

Matches ordinary A-type flat keys

GB/T 1096-2003

94 Max

154.5 =1

\ 4 x(h8.5 Penetrated EQS

080 +0.5

I: HSKAMBA-2RO00-NT /7/777//77777777070000000000000000000000000000000000000000000000

Power lead length 500 Signal lead length 500
Wunaca

@95 -0.05

Matches ordinary A-type flat keys

GB/T 1096-2003

162 £1

¥

135Max

\ &
-\“—_".—- 0
\_4x @9 Penetrated EQS

0110 +0.5
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': HSKAM18A-2ROB-NT /7777770770000 2000000000000 000000000000000000000000000000000 ) l: HSSO0807A-2R00-VT /100000000000 0000000000000 00000000000 0000000000000 0

Power lead length 500 Brake lead Signal lead
IeRgih 500  lengh
Wme

A g 5 B I Mounting surface mmm%-
°%: cg ogi{m - @ __\_E =
e ¢ i | Q 2
g i e : |
%EL- ‘;t_r;l;c;EQS : g
. i - BONES
l: HSVO401A-2RO0-VT,///////777777020000070000000000000000000000000000000000000000000007 BETLE & 12 21 8.6 85 Per i

Signal lead Power lead

] Mounting surface Hj' | l\h _}_,I {
o‘%:% ) Dg Di EE‘L ] _ 24045 Penetrated | -: HSSO0810A-2R00-VT /77 /0000000000000 0000000000000
Ma:crmsordim_ryo:-rypeﬂanmg e T3 . dﬁ
W8 HSSO0604A2RO0VT /iy —
. M5¥ 10 _-.I Jﬁ
- %ﬁ 155*81 I E ° -i )
RS . = —7 % ;;:mt:;ﬁinary Atype flat keys -
ﬁﬂﬁ_: T \% : GBIT 1095.2009 _g & &
i : 8 7 \ 4 XD6.5 f-:’l_a—rleirated EQS

¢72 £0.5

®50
0

@lw_g__o,%H
;ﬁ

Maiches ordinary A-type flat keys

£ . * 4
&
GB/T 1096-2003
3 ‘ -
4 x $6.6 Penetrated EQS

30 +1 110 +1 062
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l: HSVO0401A-2R00-NTLA/NTLIISLT 7777777777770 l: HSS0807A-2R00-NTLA/NTL3ISLT /7777777777770

Signal lead  Power lead cmiam%
length 500 \ length 500 |
] | | Mounting suriace
2 N | AR
( ) (L)
.‘I

- =g
gt ; ]
T % :
@ 7 I 2« ®4.5 Penetrated b = 5
g s 8 Ty ' 1 3 !
ol 3 S 9 —7 o 4 o 3 B
- og| @ === °: — g
0 8 2 Ab g ! =
2 -0.1 o -
13 ~ \
Matches ordinary A-type flat keys - g 25
GB/T 1086-2003 Matches ordinary A-type flat keys, g W & 5 | :
C - 2.5 GBIT 1096-2003 || AN R
5.5
[J40 *0.5 3 —
25 X 87 *1 8
35 +1 12 1 4 x ) 6.5 Penetrated EQS

084 +0.5

l: HSS0604A-2R00-NTLA/NVTLIISLT /7777707707000 ': HSSO0810A-2R00-NTLA4/VTL3ISLT /7777700000000

Signal lead Power lead

length 500 length 500
Bend radius >30 2! = Cable %
| Mounting surface .
% Ny |
Mounting surface _ I
- I — ﬁ
- i w
e
— . MsT10 — b
&l 2 9 T T
= | O S| =
8 5 9 0 oo -- °F oo fj =
*9°7 =2 = A 4 J gal g
g o & 0 ! = —
9 © ) ~— 15.5 0.1
20 J 25 b i
Matches ordinary A-type flat keys ] 2 ‘ 'éﬁ}‘ihfs s rdnary Adypa fatiays g vy A
GBIT 1006-2003 T— : e - 0 5
L.L-- - 3 ]
4 x $5.5 Penetrated EQS 8 \ 4 X6.5 Penetrated EQS
3 8.5 | 35 *+1 120 *1
30 *1 110 1 062 +0.5 D84 0.5
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.netary Reducer

Standard design and manufacture of
42mm, 60mm, 90mm and 120mm frame
size planetary reducers, with low
operating temperature of -196°C and high
operating temperature of 200°C, vacuum
degree of 10° Pa. The model is defined
as follows:

43

Order model Rated Maximum Maximum Maximum Full Load T t Level Vi D
Number, . T Input Speed|input Speed| Radial Force | Axial Force | Efficiency bl acuum Degree
Model é?;;e Segments Reduction Ratio Interface Flange Type |Level Code| (r/min)| (r/min) (N) (N) (%) e (Pa)
1 L1 |4.5 8 >94
2 42 L2 |16, 20. 25. 32. 40 3000 | 4500 185 150 >92
3 L3 16;10820(;100 125, >90
4 L1 |4 5 7. 10 r NTL2 294 NT'—% (‘gg"gs) m&g g;
16, 20. 25, 35, 40.|B (Square flange) | NTL3 NTL3 (-60~85) _
5 60 12 (5575 <I— , - 3000 | 3500 889 850 252 ||-emrs (-20~200) WE 882}
64, 80, 100, 125, = -
6 GP L3 140, 175, 200 C (Round flange} | YMT2 e \\//:I:f(( 223 ;33)) VHT1(10%)
' (Servo) VHT1 -20~ 4
| :
7 | (Coaxial) L1 :6 5,207\210 _ kil 294 | VHT2(-20~160) | VHT2(107)
8 g0 | 1B | yTL3 | 3000 | 3500 | 1020 850 292 | VTL3 (-60~100)|VTL3 (10
. (3 [54 0. 700 725 ey o NTL4(-80~85) | NTL4())
10 L1 4.5 7.10 =94
C
11 A I [ ey P (quuare fingas 3000 | 4800 | 2230 1550 >92
2 [ Be SO T T 290
13 L1 (4.5 7.8 10 >94
e B G NTL2 (-40~85) | NTL2 (/)
14 42 1. [ Lo B €558 NTL2 | 3000 J 185 150 >92 | NTL3 (-60~85) | NTL3 (/)
60. 80. 100. 120. NTL3 VMT1(-20~200) [VMT1(10°%)
15 L3 |60, 200 : . s =2 VMT2(-20~150) | VMT2(10°%)
16 L1 (4.5 7.10 (Step by step) (Square flange) | VMT2 = VHT1(-20~200) VHT1(10::)
17 GZ 60 L2 ;gz ?g 25, 35, 40, C v VHT1 3000 / 889 850 >92 VHT2(-20~160) | VHT2(107)
= (Corner) 3o, 80,700,725, (Saria] (Round flange) VHT?2 S50 VTL3 (-60~100)|VTL3 (10™")
140, 175, 200 VTL3 = NTL4(-80~85) | NTL4(/)
19 L1 |4 5 7.10 NTL4 >95
90 3000 / 1020 850
12, 15, 16, 20, 25,
20 L2 |28 35 0. 50. 70 292
4p | Reduction Ratio (i) 4 5 8 16 20 25 40 B | 64 (=B 80 100 160
Fl?aor:e Gp Rated Output Torque (nm) 9 7 12 12 10.5 10.5 15.5 15.5 15.5 15.5
28 | Raied Bulpd Torqus O Bz fnm) 18 16 9 18 18 16 16 18 25 25 25
so | Reduction Ratio () 4 5 7 10 16 20 50 64 80 125 200
Box | Gp Rated Output Torque (nm) 27 27 195 85 30 30 33 37.5 37.5 41 375
S| Rated Output Torque Of Gz (nm) 27 27 19.5 8.5 30 30 33 37.5 375 41 575
oo | Reduction Ratio () 4 5 7 10 20 25 35 40 50 64 80
Fﬁﬁe Gp Rated Output Torque (nm) 86 94.5 64 39.5 96 105.5 105.5 96 105.5 120 120
Size | Rated Output Torque Of Gz (nm) 86 94.5 64 395 96 105.5 105.5 96 105.5
éﬁg Reduction Ratio (i) 4 3 7 10 16 25 40 50 64 70 125
Fosa | Gp Rated Output Torque (nm) 222 | 235 158 | 93 250 264 250 265 310 177 329
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.iver & Decoder Excellent Performance

®» The power density of the servo drive is close to the physical limit, it can drive a high-power
motor with a small size and weight, making the electronic control system smaller and

l: Stepper Driver /7777777770000 lighter.

Highly open and visual debugging tools can simply obtain the best motion control effect.
Standard design and manufacturing of two-

phase stepper drivers, suitable for 28mm,
42mm, 57mm, 60mm, and 86mm frame size
stepper motors. The operating temperature is -

Highly rigid, high response.

Extremely high torque control accuracy.

¥ ¥ 3 3

40°C~85°C. The driver parameters are shown Supports almost all types of sensors on the market, including resolver, incremental
below. encoders, Hall sensors, SSI protocol absolute encoders, and compatible with SCI protocol
absolute encoders.

Vodel Contral mode ey | e R ey - o t $§;?2|£?e = Double feedback full-closed loop, supports any two feedback comblnatlons. to form a fully
voltage (A) subdivision|  number C) closed loop, or even only one type can be used for control, the other one is output to the

HD235 58 el 3.0 256 28. 42. 57 - 40~85 host computer through the bus or encoder output interface.

HD265 6.0 256 57. 60, 86 - 40~85 ot " o s i

HD235R | 285 bus 12V~48V 50 266 8. 42. 57 T40-85 =» Up to dozens of arbl.trarlly configured |0 ports, analog lr.lput, digital input, digital output, can

HD265R| MODBUS-RTU 6.0 256 57. 60. 86 | -40~85 be configured as limit, control, feedback and other functions.

= Rich communication interfaces, RS232, RS422, Canopen.
=» Up to 95% power efficiency.

Independent Production, Full Process Controllable

= From the chip to the casing, 100% domestically produced, the components and parts are
. M S L 3N 5R 60V | 64A N A
completely independent and controllable.
= From design to production, 100% domestically produced, the intellectual property rights are | single
completely independent and controllable. S:Single phase
sp:wTr xS:xSqure xcm N:nucleu ses-type | A:Multiple
) PRYY 2N two- Square T-tower - type Sensors
Aerospace: StarG phase MAX | MAX | oo o R:Resolver
Aviation : WindB L Series 60VDC | output ' 'typ I:Photoelectric
) - AAerial ncoder
Medical : HearR DC driver power | current | " enco
- . . inseruon-type 5
Reliable Product Quality Industrial GearA gp| Thees || ABaReweson | @ipap | AR )G e || aneor
D:Dual phase Long sided : S:Absolute
p;:u\:er rectangle value encoder
» Specifically designed for harsh, extreme conditions. SUpplY sn | Five
1 g phases
= Fully compliant with GJB related standards.

= Provides a variety of integrated packaging specifications to meet different environments and
applications.
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l: G\ 7777777 zzzzzzzzzzzzzzzzzzzzz7zz7z2472422/424 l: -1 [ Q7772 zzz27zzzzz424224

It is an electromagnetic sensor, also known as a synchronous resolver, used to measure the angular B
arameter Table
displacement and angular velocity of a rotating object. It consists of a stator and a rotor. The stator
- . . A - Excitati t ~ typical 6V
winding serves as the primary side of the tfransformer and receives the excitation voltage. The e llidcrivts VETE iste
excitation frequency is usually 2K~20K. The rotor winding serves as the secondary side of the Excitation frequency 2K ~20K typical 10K
transformer, and the induced voltage is obtained through electronic coupling. The voltage amplitude of Excitation current 200mA
the resolver output winding has a sine and cosine function relationship with the rotor angle. Applicable transformer ratio 0.2~2.0 default 0.5
Resolution ratio 10. 12, 14. 16 I
Output signal ABZ Single ended/differential RS485/RS232
i Excitation Excitation Transformation o | Residual | temperature .
Pole pair number voltage frequency Impedance oo accuracy | phase shift voltage range Supply Voltage 12. 24V
lantipode 5V ~ 7V 1okHz | (185%30) | g5410% |<+15 | <150 | 20mv | NT seres
Q VT series

Ordering model

Ambient

Product series Resolution ratio Encoder output mode Communicate
temperature

2350

10digits

!;",_“l -
Y
r

i S:single - ended

O Ref+ red Cos+ -
range Ref HET 12digits ‘
Resolver decoder 485 NT series
232 VT series
14 digits
= ¥ e white Ref- black Cos-

m\-.' m
7

©37.58,

®36.83 5355
®34.3%,
o6 -&lﬂ!i
|

D:difference

yellow Sin+ blue Sin- 16 digits

2.4+0.05

168
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