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Application 3

This document defines the specification for DC brushless motor

developed for Nidec Motors and Actuators.
AEFEL. BREEET—2—X 7UR 7OFaI—3—XBKASHRAITITHATS
DC IV LRE—RITDVNTHET B

When the doubt is caused in the contents of the description,
it is assumed to give priority to Japanese descriptions.

BE. CHERICRRZELSEE. BAEZEEITHILNET S,

2. Ratings E#
No. | Item IEH Specification #R#& Note f#%E
1 Rated voltage DC 24[V] -
EHREE
2 Minimum operating DC 21.6[V] -
voltage
HIEEMEERE
3 Maximum operating DC 26.4[V] -
voltage
XXBEER
4 Type 3 phases 6 poles brushless motor -
i with 3 hall sensors.
36 B Y HEE—H
5 Rotation direction Cw/CCw View from output shaft.
EEagp| HAOsELY R T
6 Bearing type Sleeve bearing -
247 R)—=TRF7YLy
7 Motor posture Horizontal Output shaft
E—HEY KFE H &
8 Motor mass 210[g] Typ. -
E—4HEE
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3. Characteristics #f%
+ Characteristics should be specified at a temp. of 20 [°C]=£5[°C], relative humidity 80[%]Max
if it has no special instruction.
BT RESHEB X ARIRR T EEN Y 5. CRE :20[°C]£5[°C]. iZE :80[%]AT)
3-1. Electrical characteristics T & 44
No. | ltem IEH Specification #R#& Note f#Z%E
1 Dielectric strength AC 600[V] Check between all shorted
it H 1[sec] terminals and motor cover.
1[mA] finFmEmia—t - h/A—RIZT
FIvy
2 Insulation resistance | DC500[V] Check between all shorted
AR IR 10[M Q] Min. terminals and motor cover.
fiFFEa—bt - HN—RfREIZT
FIvy
3 No load current 0.36[A] Max. DC 24[V]
BARER Refer to T-1, T-N curve
(Section11).
1M IEOMLIEEIZEL S,
4 No load speed 4700110%[min'1] DC 24[V]
& fr B 5 3 Refer to T-I, T-N curve
(Section11).
1M IEOMLIEEIZEL S,
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3-2. Mechanical characteristics #4514

No. | Item I8H Specification i1 Note &%
1 Noise 50[dB(A)] Max. DC24[V1.
BE Rad. 30[cm]
With no load. &S,
Fix on sponge. AR £
Micro phone ‘:> @Motor
K& 7=k
% Sponge
Fig.3-1 Condition of measurement
2 Motor out line Refer to dwg No. 19808303** -
T4 S R2R 19808303** (TR
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4. Ambient condition BiEEH

No. | Item I8H Specification 1% Note fE#&
1 Operating condition Dry bulb temp: -10~+50[°C] No condensation
BERE BRI -10~+50[°C] BEhElL
Relative humidity: 0~90[%]
HEXEE: 0~90[%]
2 Storage condition Dry bulb temp: -10~+60[°C] No condensation
RERE T BRRE: -10~+60[°C] WmE|aEls
Relative humidity: 10~90[%]
HEXHEE: 10~90[%]
5. Temperature ratings ;2 EE&

* You should observe the following maximum temperature ratings,

by on-board actual equipment at maximum operating temperature.

ERER. RERERKICTTRORKEEERETETEEFEFTLOSBLELET,
* You should measure the temperatures of each part and
confirm them to be in the maximum temperature ratings.

RAEXIEIZTFig5-1 ISR BEDEEZRAL, CHESEVELEYS,

No. | Iltem IEH Specification #R#& Note f&Z
1 Maximum permissive 115 [°C] Refer to Fig.5-1
coil Temperature 5-1 &8
A ERFERE
2 Maximum permissive 110 [°C] Refer to Fig.5-1
IC surface temperature 5-1 581
IC RERKHFBRE
3 Maximum permissive 110 [°C] Refer to Fig.5-1
FET temperature 5-1 &8
FET RKHFERE
— - JE ,,,,,,,,,,,,,,,,,,, — -
[ —
AT
Fig.5-1 measurement position
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6. Circuit protection [E]E&{REEMRE

No. | Item 1EH

Specification }8#&

Note %

1 Current limit

EHIR

3[A] Typ

Using PWM

2 Thermal shutdown
BREELE

165[°C]£20[°C]

(IC temperature/Design
specification)
165[°C]+20[°C]

(IC BEE | JEHR®)

When the drive IC reaches the defined
temperature, the motor current is
automatically cut off. The highest rating
temperature of IC is 150[°C]. Component
reliability can’t be ensured when motor is
used in exceeded 150[°C]. There is no
guarantee of proper operation when thermal
shutdown motor is reused.

F547 ICRENREREISELEE, T—
ANBEBMIFILLETH, IC DRKERIE.
150[°C]TY . COREZTEBATOFERADT=H.
A DERMEIL. REETELELEHDT, BE
FIEL-E—2ZBFERALTOEEREEE. T
EFEEA

3 Motor lock protection

ET-40v0KE

2[sec] Typ

When the motor locks, the motor current is

automatically cut off within the defined time.
E—AA Oy LIE, RREFERNIZE—42D

HEMICELETHIE,

The motor restarts by power supply reset.

ERBRATERLEY,

*No smoking or burning after locked rotor condition at rated voltage by using a specified drive circuit.
“HERBEBICTIAAILEICERETZHML, HA#ZEOYILIRETRELIR, FIE R NGEIE,
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7. |Interface /2 3—JxA(4 R

Pin No. Signal name I/O

&5

Specification

Mt

Note
BE

1 20FG

VOL

Maximum ratings
of FG sink
current
FGIEES Y
BRERAER
The number of
FG output pulse
FGEE/NILAH

VOH ouT

6[V] Max

0.6[V] Max

3[mA]

20 Pulse/round
20 /8L R/[ElEL

You need to pull up for FG terminal
so that the terminal is open-drain
output.

FGIEBDHEAREIIA—T L1V
D= HERIZTT L TYTLTTELY,

2 5V

Input voltage IN
range
ANEEHE
Maximum ratings
of input current
ANER

RRTEH

5[V] =10%

30[mA]

3 CW/CCW

Input voltage IN
range
ANEEEE
VIH

VIL

OfV] ~ 5[V]

2.5[V] Min.

1.0[V] Max.

High Cw
Low CCW
See from motor output.

EHHAMIYET,

4 PWM

Input voltage IN
range
ANEEHEE

VIH
VIL

0[V] ~ 5[V]

VIH 2.5[V] Min

VIL 1.0[V] Max

High Motor ON E£—% #>
Low Motor OFF £—4 #72
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5 ST/SP
Input voltage IN o[v] ~ 5[V] High Motor Start E—42X2—k
range Low Motor Stop E—%Rbtvy
ANEEEHEHE
VIH 2.5[V] Min.
VIL 1.0[V] Max.

6 GND IN Ground Ground

7 Vm IN DC 24 [V] =10% Power supply

Note) - Do not change CW/CCW input until motor has stopped completely.
&) CW/ICCW DUIYEZIEZE—IMNELLELIKETITOTTELY,

* If you change the CW/CCW signal during motor running, motor may have some damage or be
destroyed.

EIEAIZ CW/CCW 2V B A AHEE—SNEBDEFEHSMNHIRT 5BNALHYET,

« For input function (CW/CCW,ST/SP), please follow the below procedure for motor start up/ stop.
A SIHEBE(CW/CCW #E8E. ST/SP #8E) 1Z. E—FEBENH R UELEH. LTOIEFT
CERARBEVEY,

- Startup E—XiCEIE
5[V] — V., — Input signals.

R [ APPROVED
E
v DESIGNED MODEL 27H701E010
APPROVED LMIYAJI 08/08/08
CHECKED Y MORIOKA 08108103 DRAWING No. SP198A1291-000
DESIGNED E.IWASHITA 08/05/21
DC BRUSHLESS MOTOR
DRAWN N.TAKAKI 08/05/21 C BRUSHLESS MOTO Sheet 8 of 14

NIDEC CORPORATION




Nidec Confidential

DO NOT COPY AND/OR DISTRIBUTE
this material without prior written consent of Nidec

Nidlea

SPECIFICATION FOR DC BRUSHLESS MOTOR

8. Environmental test RiE{ER

No. | Item IEE Judgment #I5E Note &%

1 High temperature test 70[°C] 24 hours
(Non-Operating) 70[°C] 24 BFfEINE
EalERRERE)

2 Low temperature test -20[°C] 24 hours
(Non-Operating) -20[°C] 24 BREME
ERREHRERE)

3 Shock test 98[m/s?] , 11[ms] (1/2 sin wave)
(Non-Operating) Meet section 3 after | 5 shocks per each 3 axis both directions
FHRHRRERE) this test. 98[m/s?], 11[ms] (R IEKK)

SHEZEMETH L, | EBMMmAMICEREZNS5E

4 | Vibration test 24.5[m/s?] , 10~500[HZ]

(Non-Operating)
BB (REE)

both directions

TEBRRER: 10 &9

24.5[m/s?] , 10~500[Hz]

Traverse time is to be 10 minutes
Operating time is to be 2 hours per each axis

ERERE: FEMmARICENEN 2 FfE

9. Packing test tHa1iKER
No. | Item IEE | Specification #R#& Condition &4
1 Drop test Conform t0”JIS-Z0200 Packing Level I :60 [cm] free fall for 6 faces,3
E TR freights-General rules of testing” and edges and one corner of package each
“JIS-Z0202 Method of drop test for one time.
packaged freights” LRI :ZE60[cmhNo6mE3fE1A.
JIS-Z0200/20202 BERY-HEiERA | £ 1 EHOBHET.
EBAETHRERAEICHKSIIE,
Judgment ¥|E
Meet section 3 after this test.
SHEZEMEY D&,
Fig.9-1 Drop direction
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10. Life @
10-1. Condition &
No. |lItem IEH Life Fdn Note {H#&
1 Continuous 5000[hrs.]MAX No load &£ s
operating test Lo Rated voltage FE&ETE
EHEERA R Normal temperature 20+5[°C] &;8 20+5[°C]

10-2. Judgment criterion of life Fap$IEH#E

If the section 3-1 changes 20[%] from initial value, the motor is to be treated as defect motors.
3-1 IHDWHMEICR LT, 20[%|EELIzEE,

If the motor can't meet section 3-2, the motor is to be treated as defect motors.

3-2 HDBRIE LR TS0 EE,

*This is a presumptive life time based on a similar model motor.
So, after motor's specification is decided, we will update this by the sample evaluation.
RN S DETEFGD A, THRRERY T IVEESE TEEET,
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11. T-I,T-N curve FILY#EE
- Refer to bellow T-I, T-N drawing.

*T-I, T-N ZRIZRLEY,
(.i_

—\\.\l
| —Speed — Current
000 : ; ; ; 3
5000 . 25
_. 4000 \‘-— : : i i 2
£ : i : : : =
= 3000 e ] & 15 3
“T 2000 : /, : : AN X 1
1000 ,./’/ j : j \\ 0s
0 : : : ; 0
0 20 40 B0 il 100 120
Torgque [mMm]
. ey
Fig .11-1 T-I, T-N curve
All performance mentioned here is correct as of Aug,2008.
1L, 2008 £ 8 RIREDNDLD T,
Performance mentioned here is not the specification but the representative one.
L ARFIEZTRLET . ABETTIOTREHYFEE A
You should confirm whether there is a problem between operating time,
operating interval and the temperature of each part on your using point or not.
EBERICETHRERME. BEV AV EEHMEELENEEEVHEERO L HERATIL,
If you have any question, please let our sales department know.
HARRG R NHENEL OB EEEFTEBRLAIT TSI,
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12. Black diagram of circuit
<Standard circuit example

BRI OvIX
FZHE[O] BRI >

I
AL

MATR | X

E-4750 = F&T

| —11 M0S FET

By pi— i @J\ie
- - - L /Jﬂ 1 20FG
| :| ————————————————————
! ' COMPARATOR
o E |
0- H-mmm e ; :
Lo - -, : :
[ | | |
g--' | | |
| | | |
| | | |
| | | |
PWM O --- T : : :
- - I - -
GND 24V BV CW/CCW
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13. Matters to be attended to design and handle &xEtERUEYRLEDETEEIE
Refer to dwg No.DSC58351**
RETEF R URYRLOFESFIAIL, DSC58351**(ZRY,

14. Product safety
14-1 Locked motor [EExOy%
*Not burning and smorking after locked rotor condition at rated voltage by using a specified drive circuit.
R EREENE R ICCIAILEICEREEICTEHMSEE HEZA Y LIRETHRELRR. R -RIFLGEZL,

14-2 Circuit Protect [BIF&{RFE

- This motor dose not have protect circuit for over voltage and connecting opposite terminal. So, don’t
apply surge voltage such as over rated voltage and connect opposite terminal.

AE—REBEERVHEGEICHTIRERRBEALTAYFE A FRDOEE. EREXEHMZ LY —D
BEDENM., £ (T HFEOENMBESHRETETI,

-Connect Zener diode of about 30[V] between power supply and GND when rotate the motor by outer
power.

NN TE—ARZRESEIBNIHDHIHE. EIR—GND [EIZ 30[VIIEED Yz F—F (A —FZEEHKHL TS
LY,

- About power consumption of diode, measure power supply and voltage when rotate the motor by outer
power, and reduce electric power.

BAF—ROHEEBAITOVTIE AN TE—RESELE FAA—FITRNEAEREBEZAEL. +57%
BABRBZEITOTZELY,

-Recommended connection is as follows, but it isn’t guarantee performance

HERFERRIIUTOBYELET A, CHNIEHEEEEZRIET LD TEHYFEE A,

= O vM 24v
Inside of
t /
motor
Zener diode
(30[V] Zener)
777
Fig.14-1 Recommended connection
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15. No fumigation treatment {EZRIBEE F

Exposure of this product's bearing to corrosive gas may cause corrosion,
which may affect the motor's characteristics and durability.
AHMOMZIE. FEEARDRZBICIVERNAEL.

TSRS L UFG

-

~Fra

ES5ADFRMENBHYFT

Therefore, the motor's characteristics cannot be guaranteed if any wooden packing materials

are fumigated together with packing boxes containing the product.

ST BHABREROREBBM A~ DIEFHME(CDNT,
BUHKHABDOA--HAFEERRITRENELEGS X E—2DOREEZRIETEERE A,
Please check your transportation before mass production.
FRICREBIL—MERTREF T OMBENKLET,
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