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Introduction of Permanent Magnet DC Coreless Motor
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BB #1435 5. Motor Characteristics

* FRAzsRER * RIFHRBR4SE + Cylindrical winding + Good servo feature

* TUHBMEL * {fEREL + No magnet cogging + Low inductance

+ BB/ * BT + Low mass inertia + Low electromagnetic interference

* I RORER s THIR, BRE, 5564 + Rapid reaction + No iron losses, high efficiency, long motor life

* XBZHHE * A[ERTE + Low starting voltage + Able to bear high overload in short period of time

*

¢ PEMEEEE ¢ SR GHEE B8R

Speed can be adjusted smoothly ¢ Small dimension, compact and Light in weight
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Permanent magnet DC coreless motor is a break-through of traditional structure of rotor. It adopts ironless armature, also known as

coreless amature.

Structure of the coreless armature completely eliminates the iron losses caused by the vortex of iron core. Significantly reduced Perm anent Magnet DC
weight and mass inertia help in lowering the mechanical wear and greatly improve the characteristics of motor operation. Not only o

having an outstanding energy-saving feature, it is also equipped with servo characteristics which can not be attained by ordinary ﬁq % 48 Skew \N]I‘Idlng Coreless MOtor

electric motor, Pl '

Adopt high strength NdFeB magnet and cylindrical winding with ironless rotor to
ﬁ Hﬁﬁﬁ Servo Cha racteristics form a core part of the motor. It has the characteristics of small dimension,
wAlEs), SlzhilE, EARER, TERERRET, WUGEREERETRENET.

Fast start and brake, rapid reaction. In high speed operation, motor speed can be regulated precisely and rapidly.

compact, light weight, low mass inertia, high efficiency, long life, rapid reaction, wide

range of operating speed and good servo feature.

23/24




TSL-CL0O412 Series ®»4xL12 TSL-CL0610 Series ®6xL10
e ERBRFIPrecious Metal Brushes 0.1W EEaEsERBRPrecious Metal Brushes 0.2W
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Eat 240 Motor Parameter #1825 Motor Model

| = |
m————— e ———
TEEAE FAOMIE Values at nominal voltage Toc0101 | 065091 | 0a0072 | 107031 | 065131 | 065131 1| W Reed votage v [ 5 1 | s | 35| 35 | 5 | s | 3| a |
1| =S Rated voliage v 25 3 3 3 13 3 TEHS 2 | Z##IE No load speed rpm 35500 | 34400 | 52200 41300 | 37100 | 25300 | 28300 | 24400 | 36600 g
=8 2 | ZH#E No load speed pm | 56300 50100 | 46800 | 34700 22800 | 52500 Free Load 3 | S&ik No load curent mA o1 _| e 75 2 | B 19 | 10 13 2 e
Free Load 3 | &7 No load current mA 55 45 a7 18 20 41 4 | BAHE Max eficiency | 2% | Bk | 4% | 44% | 39% | W% | 48% | 4% | 4% o
- 4 | %% Spesd - 40100 43400 33000 23500 16700 39000 BAMES 5| #5% Speed mm | 25200 25000 | 39100 | 31400 | 27500 | 18500 | 18100 | 18600 | 27600 c
BRMER 5 | @3 Curent A 136 124 88 a7 55 120 At Max. Efficiency | 6 | E2i Curent mA 222 205 223 134 92 53 | 36 4 62 s
A MaxSiidency |y T 027 032 024 012 014 036 7| #5E Torque gem | 032 | 037 | o068 055 | 038 031 | 028 | 028 | 042 5
BAE 7 | BAIIZE Max. output W 0.13 018 0.1 0.03 0.03 0.19 8 | HRATHE Max. output W 0.1 013 0.37 0.24 0.14 0.08 0.07 0.07 0.16 g
hEs 8 | %5 Speed = 28200 29500 23400 17300 11400 26200 BAMHES | 9| #E Speed mm | 17700 | 17200 | 26100 | 20600 | 18600 | 12700 | 11600 | 12200 | 18300 3
At Max. o | =% Curent mA 196 195 124 48 85 194 At Max. Output 10| EB¥i Curent mA 318 345 37 236 147 82 68 71 105
Output 10 45 Torque g.cm 046 06 041 0.18 026 0.69 11 H5E Torque gcm 0.55 0.76 1.36 1.15 0.73 0.58 _‘ 0.62 0.58 0.87
eI 11| #5857 Stall curent A 034 035 021 008 0.15 035 e 12| EEEEIR Stal current A 054 | 062 067 043 | 026 014 | 043 013 019
At Stall 12 | HHE44E Stall torque g.cm 093 112 083 037 052 1.39 At Stal 13| SR Stall torque gcm 1.1 1.51 272 | 23 1.47 116 | 125 1.15 173 =
EBH5%1 Motor Constants FHfl#E# Motor Constants .. . . S x
13 | iERIA Terminal resistance Q 74 87 14.2 382 87 87 14| HeBFE Terminal resistance & 24 21 45 7 "4 208 | 27 234 27 i gﬁ
| 14| 58 Torque constant gomA 33 4 47 6 45 45 15| #4ABREH Torque constant gemA | 24 27 46 59 6.4 9.2 10.7 10 102 S e
| 15| @ Speed oonstant A/ 26900 22600 18900 14900 19900 19900 16| #IREH Speed constant mmV | 32800 | 20700 | 19600 | 15200 | 14100 | 9800 | 8400 | 9000 | 9100 ol i
16| ERE/LEHEEM Speed/Torque constant | mpmigem | 60760 49370 56590 94920 37840 37840 17| HE/AER#Speed/Torque constant | rpmigom | 32190 | 22760 | 19180 | 17940 | 25300 | 21930 | 18680 | 21140 | 21150 2 o
#1240 Thermal parameters #24 Thermal parameters BE 8 _3 k3
17 | BRGERESERE Ambient temperature 20~+65 ¢ 18 | IREERESEE Ambient temperature -20~+65 | © #% MotorModel: Tsi-cten2-165081 3V £5 £ =¢
18 | St f® S IFRE Max.permissible winding temperature 85 c 19| S4B/ S RIFRE Max.permissible winding temperature| 85 [ 25000 T T T T 100%200+ 0.1
HEZE Mechanical parameters 29000 k244 Mechanical parameters bl b b bR L e L Lt a0% 180 0.00.
19 | BEZE A FER Max. permissible No-load speed 60000 | rpm | 20 | E@EHAVTFHIE Max. permissible No-load speed 55000 | rpm U 0 T T O I AR 5
20 | BAHE SR (BHFS) Max. axial load(dynamic) 0.1 N e 21 | RAHE T (3175) Max. axial load(dynamic) 015 | N e Sk B | 2 R
HithZ# Other parameters saono b Elfth24) Other parameters 70% 140 0.07- XK
21 | SBHUEARFIE Number of pole pairs 1 - 0 Ok 22 | EBALEA ) Number of pale pairs 1 15000 l60% 120~ 0,06 g E
22 | {EEEH #Number of commutator segments 3 AiiG 60% 2907 0.12] 23 | @35 A FNumber of commutator segments 3 T § e
23 | EBHEE Weight 0.8 g | S . 24| BHEE Weight 12 g ] B ;’E
ﬁ‘fi Remarks 30000 e 006 E’E Remarks 10000 40% 80 + 0.04+ gﬁﬂ]
1 SMERSH 0 RYTREEFEREE, 180 1 SMEESH - RYTREBESEREE. 0% 60 1 0.03- = B
2 AEREFEKGHITIERE. R, ®REESN. SMERTHNRT. 20000 f 30% . 0.06+ 2 UEREPEAGHITERE. RE. BREESK. MNERTHRIT. 5000 20% 40l aiel % #
3 B AEEL. M, BEMARSMERR TR OE, BRRSBH. 20% 0.04. 3 A AEES, #H, BEMARSHERRTHROE BB, E
1) Dimgnsion with ™" in the drawing can be adjusted according to customer’s 10000 501 1) Dimgnsion with ™" in the drawing can be adjusted according to customer's 10% 20 + 0.01¢ &
requirement : 10% 0.02 requirement. 1
2) Motor can be designed upon customer’s requirements on performance, rrT T a i aaan i ErFEC PR LT TN T A o] 2) Motor can be designed upon customer’s requirements on performance, 0 0 0.2 0.4 06 0.8 1 12 13% 0+ 0
installation, power connection method and motor dimension. 0 . 0% o0l o0 installation, power connection method and motor dimension. Torque (g.cm)
3) Motar can be mounted with various shape and sizes of eccentric weight which is 0 0.2 04 0.6 0.8 1 1.2 1.4 Torque (gecm 3) Motor can be mounted with various shape and sizes of eccentric weight which is
made of iron, brass or ferro-alloy to become vibration motor. & 3 EAMHTERE: HE25-30C made of iron, brass or ferro-alloy to become vibration motor. £ 3 AT Hi825-30.
1g=0.0350z 1inch=25.4mm 1g.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢ 1g=0.0350z 1inch=25.4mm 1g9.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢
10z=28.35g 1mm=0.0384inch 1mN.m=10.2g.cm 10z=28.35g 1mm=0.0394inch 1mN.m=10.2g.cm

web:micromotorpro.com, email:inquiry@micromotorpro.com, tel:+86 18318138408
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EHB'S Motor Model

EBH1Z2%1 Motor Parameter Eil%S Motor Model

3) Motor can be mounted with various shape and sizes of eccentric weight which is
made of iron, brass or ferro-alloy to become vibration motor.

1g=0.0350z
10z=28.35g

1inch=25.4mm
1mm=0.0394inch

1g.cm=0.098mN.m
1mN.m=10.2g.cm

& F: RHNEMERE: HiR25-30%¢
NOTE: Ambient temperature 25-30 ¢

web:micromotorpro.com, email:inquiry@micromotorpro.com, tel:+86 18318138408

3) Motar can be mounted with various shape and sizes of eccentric weight which is
made of iron, brass or ferro-alloy to become vibration motor.

1g=0.0350z
10z=28.35g

1inch=25.4mm
1mm=0.03%4inch

1g9.cm=0.098mN.m
1mN.m=10.2g.cm

& F: RHNEFMERE: HiR25-30¢
NOTE: Ambient temperature 25 -30 ¢

G255 THOMIE Voles o nominal vlage o | e e s e s 5855 FROHE Values ot nominal volage e s s
1 | #IE®E Rated voltage v 12 | 15 37 37 37 37 37 45 1 | #ESE Rated voltage v 15 37 37 | a5 =
BT 2 | ZELEEE No load speed mm | 22300 | 28900 | 48100 | 41000 | 33000 | 20000 | 16000 | 19500 T 2 | = No load speed pm 23700 | 35300 | 21100 | 31700 ®
Free Load 3 | ZHER No load current | omA ¥ | 47 4 | 39 16 12 7 12 Free Load 3 | ZHEH No load current | mA 45 33 17 | 16 SJ
4 B AME Max. efficiency % 38% 45% 55% 49% 55% 42% 43% 35% 4 BAME Max. efficiency % 44% 45% 41% 54% e
BAMES 5 | &% Speed pm 16000 | 22600 | 38700 | 32000 26600 | 15000 | 12100 | 14000 BARMES 5 | 4% Speed pm 18500 | 26800 | 15700 | 25300 £
At Max. Efficiency 6 | BB Current mA 109 ‘ 170 187 140 66 35 21 30 At Max. Efficiency 6 37T Current mA 158 106 50 64 §
7 | #%E Torque gcm 029 | 049 094 077 049 0.36 026 0.33 7 | 46 Torque gom 0.55 063 047 | 059 =
8 | ®AIE Max. output W 0.07 017 06 037 021 007 0.04 0.06 8 | BATE Max output W 0.15 024 01 | 024 5
BRI ES 9 | #% Speed pm 11100 | 14500 24000 | 20500 16500 | 10000 8000 9800 BRI IES 9 | #5% Speed pm 11800 | 17600 | 10500 | 15900 5
At Max. Output 10 | &3 Coment i 189 328 408 270 145 59 35 45 At Max. Output 10 | @7 curent mA 301 186 82 135
1| =5 Torque g.cm 06 | 112 242 1.76 1.25 0.72 0.54 0.59 11 | HIE Torque g.cm 1.25 1.32 093 | 146
R 12 | SR Stall curent A 0.34 061 077 05 027 0.11 0.06 0.08 R 12 | SR Stall cument A 056 0.34 0.15 025
At Stal 13 | HEEEEEIE Stll torque gam 119 | 225 483 253 25 143 108 118 At Stal 13 | BB Stall orque | gom 249 | 265 185 | 293 =
EEH5:4% Motor Constants HBHE% Motor Constants S
14 | imeBA Teminal resistance Q 36 | 25 4.8 74 135 U7 582 582 14 | i%EEEH Terminal resistance Q 27 109 25.1 17.8 5 %
15 | #EAEREL Torque constant gemA | 38 | 4 67 | 76 | 97 151 | 189 18 15 | $EAERER Torque constant g.cm/A 49 87 | 142 | 123 S "
16 | EH Speed constant MV | 20600 | 20900 | 13800 | 12000 | 9500 | 6100 | 4800 | 5100 16 | $E®H Speed constant mm\V | 17200 | 10600 | 6400 | 7500 B
17 | JEFE /545 # ) Speed/Torque constant pmigem | 18720 12870 9940 11630 13190 13940 14890 16580 17 | R/ H5E E B Speed/Torque constant rpm/g.cm 9500 13310 11380 | 10830 gg‘;
=5
- - £
#E% Thermal parameters B -5 & #2841 Thermal parameters BE -5 & o
18 | FMERESTE Al:nbiem temperature -20~+65 | © 0%% Motor Model: TsL-cteci-100001 3.7V g3 fé,g g:’: 18 | IMEREEE Alzﬂbient temperature -20~+65 | ¢ c% %'L Motor Model: TsL-cLeB1-120091 4.5V €5 jE:,S ?’ng. N
19 | SRS S A iFBE Max.permissible winding temperature | 85 © 5000 100% 300103 19| SUEEB A1 RE Max.permissible winding temperature| 85 © 35000 T 100% 300y 0.3
HiEZSEL Mechanical parameters 90% Him=E1 Mechanical parameters 90%
20 | BETHAIFHE Max. permissible No-load speed 50000 | rpm 30000 - o 2501 0.25 20 | BSZE IFHEE Max. permissible No-load speed 40000 | rpm 30000 ., 2501 0.254 <}
21 | BAHEHF(E175) Max. axial load(dynamic) 0.15 N : 21| RATE A (3)75) Max. axial load(dynamic) 0.15 N e 2
E{thE%] Other parameters G 0% ool 0ol Efth&# Other parameters N 8 ol s g x
22 | e HLEEMR I Number of pole pairs 1 20000 60% 22 | B HEARTE Number of pole pairs 1 - 50% é g
23 | #[EEEF #Number of commutator segments 35 23 | #R[EEF A #Number of commutator segments 3 2
" 50% 150+ 0.15. = s50% 150l 0.15] L
24 | BALEE Weight 1.4 g 24 | BHLEE Weight 15 g =
15000 40% 15000 40% @ 55
&t Remarks 1004 0.1 &iZ Remarks 100 0.1 R
1 SMERGE " RIAREEFERBE., 10000 |- 30% 1 SMEEGH " RTAREEFEREE. 10000} 30% % EB,
2 AEEFESGHTIERE. BE. |REEAN. INERTHRI. 20% 2 AREPERHTIERE. T, SREESR. SMNERSTHRIT. 20% ‘Ué #l
3 BHAEREY. . BEMREEHRRRTHROE BRI, 5000 | 50+ 0.05¢ 3 BAAREY. A, BEMRREEMARRTHROE ERiRsEL. 5000 50+ 0.05 =
1) Dimension with " in the drawing can be adjusted according to customer's J10% 1) Dimension with ™" in the drawing can be adjusted according to customers 10% &
requirement. requirement
2) Motor can be designed upon customer’s requirements on performance, 0 30% 8= 0~ 2) Motor can be designed upon customer’s reguirements on performance, 0 0 05 1 15 2 25 3 3%% 0 0-
installation, power connection method and motor dimension. Torque (g.cm installation, power connection method and motor dimension. Torque (g.cm)
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HEESRETRAE Values at nominal voltage AL A EFESBE RAYBA Values at nominal voltage e [ hae e e 2 e e i B
1 | #EE/E Rated vollage v 15 37 | 37 37 45 | 1 | #E%E Rated voltage v 3.7 3.7 a7 3.7 3.7 3.7 45 3.7 %
DHE 2 | ZEHEE No load speed pm 28100 37200 45700 32300 39300 TEHS 2 | ZHEE No load speed rpm 48000 | 47100 43300 39600 | 40100 | 50800 48200 50000 %_j
Free Load 3 | ZHER No load current | mA 51 25 37 21 30 Free Load 3 Z R No load current mA 110 93 95 58 88 88 75 77 SJ
4 | BRHE Max. efiiciency % 48% 56% 57% 56% 53.70% 4 | BAME Max. efficiency % 57% 61% 58% 62% 59% 63% 61% 67% =
BANES 5 | #E Speed M| 22400 | 30200 | 37400 | 26300 | 31500 BAMES 5 | ## Speed | rpm | 39200 | 39300 | 35500 | 33200 | 33100 | 42700 | 40200 | 43200 g
At Max. Efficiency 6 | BT Cumrent mA 198 107 167 92 120 At Max. Efficiency | 6 83 Current mA 491 469 434 303 415 467 375 | 479 s
7 | 5 Torque gom 062 071 0.92 0.71 09 7 | %3 Torque g.cm 2.56 261 2.54 2.02 2.65 2.45 25 2.67 £
8 BAINE Max. output W 0.22 0.36 0.59 0.31 0.46 8 BAIhE Max. output W 1.72 1.91 150 1.28 1.56 201 1.85 2.49 E
BRI IR S 9 | #% Speed pm 14000 18600 22900 16200 19700 BABHES 9 | ## Speed rpm 24000 | 23600 21600 19800 | 20100 | 25400 | 24100 | 25000 5
At Max. Output 10 137 Curent mA 414 244 392 210 257 At Max. Output 10 | 3% Current mA 1147 1230 1040 817 1023 1280 975 1538
11| #JE Torque g.cm 152 19 25 1.88 226 11 | #:4E Torque g.cm 6.98 7.89 7.07 6.27 7.58 7.7 75 | 97
e 12 | HEEERIR Stall current A 078 046 0.75 0.4 048 B 12 | ¥R Stall current A 2.18 2.37 1.99 157 1.96 247 188 | 3
At Stall 13 | SEERELE Stal torque gcm 3.04 379 5.01 3.76 453 At Stall 13 | BEHESE Stall torque g.cm 13.96 15.77 14.14 12.55 15.16 | 15.39 14.99 19.4 5
FBHE%] Motor Constants 7 Bl E % Motor Constants g “
14 | imeBA Teminal resistance Q 19 8 5 93 93 14 | inEE A Terminal resistance Q 1.7 1.6 1.9 24 1.9 1.5 2.4 1.2 g %
15 | FEAR T Torque constant g.cm/A 42 86 71 10 10 [ 15 | 4% 3 Torque constant gemA | 67 69 | 75 83 81 65 83 | 6.6 3 "
16 HIREN Speed constant pm\ 20000 10600 13000 9200 9200 | 16 IR E N Speed constant rpm/V 13700 13300 12300 11100 11400 14200 11100 13900 E =T
17 | SERE/4AE R SpeedTorque constant | pmigem | 9240 9820 9130 8590 8590 ‘ 17 | HEEER K Speed/Torque constant| rpm/g.cm| 3440 2990 3060 3160 2650 3300 3160 2580 gg‘;
£
#5# Thermal parameters S _ zE _3 #1584 Thermal parameters 83 _ zE _3B &
18 | FMEIRRESTEE Ambient temperature -20~+65 | ¢ c%%« Motor Model: TsL-CL6A1-050141 3.7V £5 £3 £8 18 | TMEREGE Ambient temperature 20~+65| ¢ r%% Motor Model: Tsi-ci7az-017211 3,7V 25 £3 2§
19 | S E S L 1TRE Max.permissible winding temperature | 85 T 5a000 R 19 | LEF S L FRE Max.permissible winding temperature 85 c 6000 100%3000, 3
HiEE£) Mechanical parameters 45000 190% 40 HiESE Mechanical parameters ) SRR T,
20 | BB EH AFHE Max. permissible No-load speed 50000 | rpm 40000 0% 0.51 20 | BEZH A HEE Max. permissible No-load speed | 51000 | rpm 5000 a0s, 25001 251 5
21 | BAHE R (3)75) Max. axial load(dynamic) 0.15 N 6001 21 | {AHEHR (Z75) Max. axial load(dynamic) 0.13 N e S R
E{ti5%] Other parameters =00 e 0.4 'Efth&#) Other parameters ' sl --ra--70% 3 il
22 | BHFEAIIE Number of pole pairs 1 30000 1 60% 500 22 | EBALEE AR T E Number of pole pairs + I [ | < s B, o e 7o | 60% 2000y E i
23 | @R A #iNumber of commutator segments 3-5 25000 50% 400) 0.3. 23 | #RME F #Number of commutator segments 3-5 - s0% 15001 1.5 ; E
24 | EHES Weight 16 |g 24 | B4 FE 8 Weight 25 |g 0 T TCfolo i BT oo [N focioL] el oy
20000 Wl | e o ———= e N i 2
it Remarks 021 &% Remarks ey sl 5 ER
1 S FEES - RYTRERSBRER. 15000 S 1 SEESRE " R TREERS BRI O -
2 AREFPERHTIEAE, RE. aREEAR, INERTHIRT. 10000 1 20% 2 TREFERMITHE. Rk, EREESRX. MERTHIRIT. 2 #,
3 AAMER, @, DEHRREMERR T OROE BRIFBN. 1. 100l ™ 3 WHARES. #. BEMRREMERRTHROE, ARRHEN. 1000 — ] 20% 5001 0 6] £
1) Dimension with " in the: drawing can be adjusted according to customer's 5000 o 10 1) Dimension with ™" in the drawing can be adjusted according to customers M/ 1T T DT IN Voo ] 10% a
requirement. 0 0% 0 0. requirement. o L L Ll L L L P LN ol
2) Motor can be designed upon customer’s requirements on performance, 0 1 2 3 4 5 6 2) Motor can be designed upon customer’s requirements on performance, # 0% 0
installation, power connection method and motor dimension. Torque (g.cm) installation, power connection method and motor dimension. 25T0rque(g.cm)
3) Motor can be mounted with various shape and sizes of eccentric weight which is 3) Motor can be mounted with various shape and sizes of eccentric weight which is
made of iron, brass or ferro-alloy to become vibration motor. & 3 SHIETEAE: 52550 ¢ made of iron, brass or ferro-alloy to become vibration motor. & 0 SHAREEEE: E25.30 ¢
1g=0.0350z 1inch=25.4mm 19.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢ 1g=0.0350z 1inch=25.4mm 19.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢
102=28.35g 1mm=0.0394inch 1mN.m=10.2g.cm 102=28.35¢ 1mm=0.0394inch 1mN.m=10.2g.cm
29/30
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F#1342 Motor Model

Eil2#{ Motor Parameter Ei18!S Motor Model EBiH1Z% Motor Parameter

- . TSL-CL7E1- TSL-CL7E1- | TSL-CL7E1- . TSL-CLBA2- | TSL-CLBA2- | TSL-CLBA2- TSL-CL8A2-| TSL-CLBA2. TSL-CLBA2- o
FMERETRIEIE Values at nominal voltage 018182 | 018182 | 018182 HiErE TH'AS(E Values at nominal voltage 014153 | 014154 | 014155 | 014156 | 014157 014158 2
- - = - - i + " E
1 | #ESJE Rated voltage " 1.5 3.4 4.5 | 1 | EUERE Raled voltage \ 24 42 6 [ 72 9 | 12 n
kA=) 2 | ZEFIE No load speed rpm 15800 39000 51600 | == 2 | ZHHEE No load speed pm 14000 14300 13400 | 14400 14500 15700 %_j
Free Load 3 | Z#HEf No load current mA 30 67 80 Free Load 3 ZEEf No load current mA 16 9 6 5 4 4 SJ
4 | BAKE Max. efficiency % 57% 63% 65% | 4 | BAME Max efficiency % 70% 0% 6% | 68% 70% | 69% )
BARMES 5 | #55% Speed rpm 13300 32900 43900 | BAMEL 5 | #i% Speed pm 12000 12300 11500 12300 12500 13500 g
At Max. Efficiency | 6 | % Current mA 160 361 454 | AtMax. Efidency | 6 | 3% Cument mA %5 56 % | a2 27 22 s
7 | ¥ Torque g.cm 1 2.26 2.93 7 4B Torque g.cm 1.29 13 123 | 125 132 13 %
8 | BAI%E Max. output W 0.26 1.45 2.59 I 8 | BXINE Max. output W 0.33 0.34 0.29 0.32 0.35 037 E
BARBHIIES 9 | ¥ Speed rpm 7900 19500 25800 ' BREHIER 9 | %% Speed pm 7000 7200 6700 7200 7300 7900 K
At Max. Output 10 | E3# Current mA 444 1005 1326 | At Max. Output 10 | EBif Cument mA 298 175 106 | 9% 85 67
11 IE Torque g.cm 3.18 7.22 9.79 1 B Torque g.cm 46 4.63 4.26 43 4,75 458
HEHR 12 | HEHEIR Stall current A 0.86 1.94 2.57 | R 12 | HEHE Stall curment A 058 034 021 019 0.17 0.13
At Stall 13 HE R HRIE Stall torque g.cm 6.36 14.45 19.57 | At Stall 13 B Stall torque | gcm 919 | 926 8.52 859 9.51 9.17 5
B3 #% Motor Constants 7 H#lE% Motor Constants S
14 | IHEPFE Terminal resistance Q 1.8 1.8 1.8 | 14 | % Terminal resistance Q 4.1 12.3 29 | 385 543 922 ° ;}
| 15 A EE Torque constant _gomiA | 77 i 7.7 _ | 15 | $EAERER Torque constant g.cm/A 16.3 279 | 424 | 473 589 | 724 & __g
16 | #EE I Speed constant rpm/\V 11900 11900 11900 : 16 | HEFEER Speed constant pmA/ 6000 3500 2300 | 2100 1700 1300 o) o
t 1 1 i 1 = i
17 | EE/AEEE I Speed/Torque constant| rpm/g.cm| 2699.3 | 2699.3 2699.3 | 17 | EE/ R SpeedTorque constant | rpm/g.cm 1520 1540 1570 1680 1530 1710 Z %{
| | g
=5
EB#1451% Motor characteristic BRRIMEEE Typical performance EBHASHE Motor characteristic BERYMERE Typical performance E ;;!L
_ £
#28 Thermal parameters Bz 8 8 #Z#Y Thermal parameters 2= 28 & o
= 2 J i Fe EE T2 = - 2 . TSL-CL8A1-014153 S =2 z -
18 | SR E T E Ambient temperature -20~+65| © 0%& Motor Model: Tsi-cl7er-ms182 3.4V g E5 2§ 18 | BMEIRESEE Ambient temperature -20~+65 | © %&Mﬂtor Model: 24V g3 3 £¢
19| 248§ S A 1FRE Max.permissible winding temperature 85 c 45000 pr—r T T 2 27 19 | £4R & & R FIRE Max.permissible winding temperature | 85 t 16000 100%6007 0.4
HlfEZ=%] Mechanical parameters 40000 b S alnnesn : Him=E1 Mechanical parameters . 7 90% —
20 | EEmEH A FFIE Max. permissible No-load speed 52000 | rpm B 20 | BEEH AR Max. permissible No-load speed 40000 | rpm ; - 500+ 5
21| B AHE T (3175) Max. axial load(dynamic) 0.15 N 6000 21 | BAHE R (3175) Max. axial load(dynamic) 0.15 N 12000 0.3 2
El{th=%] Other parameters 30000 Eith=#] Other parameters 0% ool a7
22 | BAHLEMR AT Number of pole pairs 1 - 22 | EBHEARXT# Number of pole pairs 1 g 60% 0.25¢ é i
23 | R [@F5 F #Number of commutator segments 3-5 22000 23 | ¥R[E1EE F ENumber of commutator segments 3 i T S %
24| BB E Weight 3 g 20000 24| BHES Weight 41 g ’ % %
| | 40% =
#i* Remarks 15000 £+ Remarks 6000 | o0l 0.15+ 2Rl
1 ARERS " RYTRESFRRIEE. 3ok B T06; 1 BT " RYTRERFERAE. 1000 e - =1}
2 AHREFERETHAE, T, aREEAR. MERTHEIT. 10000 209% 4004 g4 2 AIREFERETIERE. %, SREESN. INERTHIRT. 20% : ?; #
3 GHTEES. . OZHERESHERATORENE ERRDHL, 000 - 3 BHAEEN. . BEHAREHHAR THOROE, BRIRZE. . : . =
1) Dimension with "*" in the drawing can be adjusted according to customer's 10% 0.2+ 1) Dimension with ™" in the drawing can be adjusted according to customer’s o10% &
requirement. o 0 requirement. 0 0%
2) Motor can be designed upon customer’s requirements on performance, 0 160 ° S 2) Motor can be designed upon customer’s reguirements on performance, ° iz iD=
installation, power connection method and motor dimension. Torque(g.cm) installation, power connection method and motor dimension. Torque (g.cm)
3) Motor can be mounted with various shape and sizes of eccentric weight which is 3) Motar can be mounted with various shape and sizes of eccentric weight which is
made of iron, brass or ferro-alloy to become vibration motor. 2 5 GALHTFERE: HE25-30% made of iron, brass or ferro-alloy to become vibration motor. & S EENETERE: B85 30T
1g=0.0350z 1inch=25.4mm 19.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢ 1g=0.0350z 1inch=25.4mm 19.em=0.098mN.m NOTE: Ambient temperature 25 -30 ¢
10z=28.359 1mm=0.0394inch 1mN.m=10.2g.cm 10z=28.35g 1mm=0.0384inch 1mN.m=10.2g.cm

web:micromotorpro.com, email:inquiry@micromotorpro.com, tel:+86 18318138408



TSL-CL0820 Series ®8xL20 TSL-CL8520 Series ®8.5xL20
e EEZERBRIPrecious Metal Brushes 0.5W B EBRIPrecious Metal Brushes 0.6W

-
g RED4 & e I REDL &
i !
= e A =
i e :}}Eﬂﬁ—
© .
3 BLACKR & o
L I S e s e R T R = BLACKE® S
1 =X
=}
" 2 ( i , o
*4.5 *20 — i
. " *4.5 *20
0.5 50
*0'5 *50
i34 Motor Parameter Ei18S Motor Model EH1Z2# Motor Parameter E§1B4E Motor Model
. TSL-CL8A2-| TSL-CLBA2- TSL-CL8A2-| TSL-CL8A2-| TSL-CL8A2- TSL-CL8A2- o . TSL-CL10AL- | TSL-CL10A1- | TSL-CL10A1- | TSL-CL10AL- | TSL-CL10A1- TSL-CL10A1- =
EMEBE FRHEIE Values at nominal voltage 014153 014154 014155 014156 014157 014158 SErEE FRUEE Values at nominal voltage 087121 087121 093141 110031 110031 110031 %
. — s ; E ! =
1 | #EH[E Rated voltage " 24 42 6 72 9 12 1 ENESBE Rated voltage \ 15 3 3 3 45 6 @
! | a
DEA 2 22 455% No load speed pm 14000 14300 13400 14400 14500 15700 | BHR 2 ZE % No load speed pm 9000 17900 14900 13300 20000 26600 o
T (=]
Free Load 3 | ZEHE No load current mA | 16 9 6 5 4 4 Free Load 3 | ZEE®J No load current mA 12 17 32 16 25 | 32 &
4 | BARHE Max efficiency % 70% 70% 69% 68% 70% 69% | 4 B IWE Max. efficiency % 42% 53% 45% 42% 2% | 4% e
BFES 5 | #i% Speed pm 12000 | 12300 11500 | 12300 12500 | 13500 ' BAMES 5 | %5 Speed pm 6900 14300 11400 | 10000 15000 | 20000 =
At Max. Efficiency 6 | #8537 Current mA 95 56 35 32 27 2 | At Max. Efficiency 6 87 Current mA 40 67 105 49 4 | 97 s
7 | ¥%KE Torque g.cm 129 13 1.23 125 1.32 13 7 5B Torque g.cm 0.35 0.71 1.19 0.6 091 | 123 %
8 | BADE Max output W 033 0.34 029 0.32 0.35 037 I 8 BHINE Max. output W 0.04 0.16 0.19 0.08 0.19 0.34 E
BAMEHTIES | 9 | & Speed m 7000 | 7200 6700 | 7200 7300 | 7900 | BAWEES | 9 | % Speed mm 4500 2000 7500 6600 10000 | 13300 5
At Max. Output 10 | B3 Cumrent mA 298 175 106 96 85 67 | At Max. Output 10 | E2if Current mA 72 141 187 82 {25 164
11 FIE Torque g.cm 46 463 426 43 4.75 4.58 1 %6 Torque g.cm 0.76 1.77 254 1.19 1.82 | 249
S 2 RS Stall curent A 0.58 0.34 021 0.19 017 013 | B 12 BB Stall current A 013 0.27 0.34 015 0.22 0.3
At Stall 13 FEERERIE Stall torque g.cm 9.19 9.26 852 8.59 951 | 917 At Stall 13 LR Stall torque g.cm 1.52 353 5.08 2.38 363 497 =
EHLE%] Motor Constants 7 FBH4544 Motor Constants s 5
14 | IR%FE Terminal resistance Q 4.1 123 29 385 54.3 922 | 14 i EE P Terminal resistance Q 11.3 113 8.8 203 203 | 203 % ;ﬁ
| 15 | HABEEER Torque constant _gemA | 163 279 424 473 589 724 | 15 | #AEEH Torque constant g.cm/A 14.2 142 164 18.1 181 | 181 S I
16 | FHEEH Speed constant pmV 6000 3500 2300 2100 1700 1300 | 16 | #REH Speed constant pmA 6400 6400 5500 5000 5000 5000 8 7
I 4 ! Py
17 | EE/$FEREHSpeed/Torque constant | rpm/g.cm 1520 1540 1570 1680 1530 1710 | 17 | RE/EEE#Speed/Torque constant | rpm/gem | 5080 5080 2940 5580 5580 5580 @ 5
| | =1
=5
=
EBH1451% Motor characteristic BuRIEEE Typical performance HBHIFE Motor characteristic BaEIEEE Typical performance 2 ;%L
= = £
ME# Thermal parameters 3= z8 _ b #E&4 Thermal parameters ) z® _& =
= . TSL-CLBA1-014153 = =E o3 I 2 ’ } } s R e 3
18 | FMEIREEE Ambient temperature -20~+65 | © & & Motor Model: 2.4V gy E3 28 18 | FMEBESEHE Ambient temperature 20~+65 | © #@ Motor Model: TsL-CL10A1-087121 3V &5 E3 3¢
19 | LA 8 S L FEE Max.permissible winding temperature | 85 c 16000 P 100%600, 04 19 | L4887 5155 E Max.permissible winding temperature | 85 © 20000 ———— TTITETTIS ——— ———————100% 300y 02,
HFEEE Mechanical parameters — = - o0% B, HiRS% Mechanical parameters _ _ _ - Ha0% 0.18
20 | BB EH AR Max. permissible No-load speed 40000 | rpm e 500+ 20 | BEEEULITEIR Max. permissible No-load speed | 35000 | rpm it 250 o 8
21| RAHEIFRTI(ZhA5) Max. axial load(dynamic) 0.15 N 12000 R 0.3 21 | BABE A (375) Max. axial load(dynamic) 0.2 N g ST e R 2 2 .
H{th&%] Other parameters 0% Lo0l Hi{th&%§ Other parameters et Eeag 0% | 014 a7
22 | EBHEARI L Number of pole pairs 1 14000 60% 0.25¢ 22 | S HUBEARFTEY Number of pole pairs 1 heeessnastnrcofonadsrrefems] — B34 % g
= 3 b JJIILLCECIDO] 5
23 | #[EEE S #Number of commutator segments 3 — ca s 5 23 | #2EIEE A #iNumber of commutator segments 35 | EEEEr S EE SR EE =R 0% 150) 011 W =
24 | BHEE Weight 4.1 g 24 | @HlESE Weight 4.4 g r r SFIIIICCIDONIITLECIDT] g
, 6000 0% 015} N b o] 40% 0.081 &
it Remarks a0l & &E Remarks I EE A T EEEE ) Ch e T o 2l
1 MRS - RYTEREFRRIER. — i S0 - 1 SMEETE T RYARERSER . : . 30% 0.0 =B
2 WHEESBERMTHRE, 2. ®REESX. MERTANRIT. 20% ‘ 2 WEEPERHITERE, R, SFEESN. MERTHRIT. 20% 0.041 xU; #,
3 BHAERERK. . BEMRREHERRTHIRCE, AfiRaEl. S0 E 100 .05l 3 BHABRER. M@, BEMARSHEARTHROE, BEIREE. E 50 ¢ £
1) Dimension with "' in the drawing can be adjusted according to customer's | 10% 1) Dimension with "*" in the drawing can be adjusted according to customer's 10% 0.02¢ a
requirement. 0 0% 0 0 requirement. "
2) Motor can be designed upon customer’s requirements on performance, 0 1 2 3 4 5 6 7 8 39 0 i R 2) Motor can be designed upon customer's requirements on performance, 0 AL
installation, power connection method and motor dimension. Torgue (g.cm) installation, power connection method and motor dimension. ’ ’ ) ’ Torque (g.cm)
3) Mator can be mounted with various shape and sizes of eccentric weight which is. 3) Motor can be mounted with various shape and sizes of eccentric weight which is
made of iron, brass or ferro-alloy to become vibration motor. 5 o BAREERE: HE05-30C, made of iron, brass or ferro-alloy to become vibration mator. & 0 SRS 25306,
1g=0.0350z 1inch=25.4mm 1g.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢ 1g=0.0350z 1inch=25.4mm 19.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢
10z=28.35g 1mm=0.0394inch 1mN.m=10.2g.cm 10z=28.359 1mm=0.0394inch 1mN.m=10.2g.cm

web:micromotorpro.com, email:inquiry@micromotorpro.com, tel:+86 18318138408



TSL-CL1020 Series ®10xL12 TSL-CL1015 Series ®10xL15
= ERfIPrecious Metal Brushes 0.6W et EBRIPrecious Metal Brushes 0.8W

@
' o
RED4 & ( o~
= - == - ]
1 ° -]
T e = <+
o ---F-----31t-------=F------------- a1~ '
- BLACKE® | ¢ 1.4 £
..____H___ e i =)
o
— = g,
\ 2 N Terminal S #l
*3.4 *12 *5.4 *15 e
T3 R 0.5 1.5
B 2%f Motor Parameter 5SS Motor Model EB#12%1 Motor Parameter EH1ES Motor Model
. TSL-CL10A1l- | TSL-CL10A1- | TSL-CL10A1- | TSL-CL10A1- | TSL-CL10A1- | TSL-CL10Al- . TSL-CL10B1- | TSL-CL10B1- | TSL-CL10B1- | TSL-CL10B1-| TSL-CL10B1- =
EEHE TAYEYE Values at nominal voltage 087121 087121 093141 110031 110031 110031 TERE FHEYE Values at nominal voltage 040142 040142 060122 060122 060122 %
1 #ESE Rated voltage vV 1.5 3 3 3 45 6 1 | FEHBE Rated voltage \ 15 3 3 45 6 @
BELR | 2 ZE R No load speed Pm 9000 17900 14900 13300 | 20000 ) 26600 DHS 2 ZE## No load speed mm 12900 25700 16900 | 25400 33800 %_j
Free Load 3 ZEEIR No load current mA 12 17 32 16 25 32 Free Load i 3 | ZEET No load current | mA 25 41 22 35 44 SJ
4 AR Max. efficiency i % 42% 53% 45% 42% 42% 44% 4 BAME Max. efficiency % 57% 64% B4% | 64% 66% e
BREES 5 | %% Speed rpm 6900 14300 11400 10000 15000 | 20000 BARHER 5 | ¥i% Speed pm 10800 21900 14400 | 21500 28800 g
At Max. Eficency | 6 | E3% Cument mA | 40 67 105 49 | 74 97 At Max. Efficiency | 6 | FJR Cument mA 131 239 125 194 251 s
7 LEAE Torque g.cm 035 0.71 1.19 06 | 001 123 7 4548 Torque g.cm 0.99 205 16 | 253 3.35 §
8 | EAUE Max. output W 004 0.16 0.19 0.08 0.19 034 8 | BAIE Max output W 02 091 047 1.08 194 E
BARHNES 9 | #:% Speed rpm 4500 9000 7500 6600 10000 | 13300 BREHIER 9 | i Speed pm 6500 12800 8500 12700 16900 K
At Max. Output 10 | i Cument mA 72 141 187 &2 | 128 | 164 ' At Max. Output 10 | B Cument mA 353 712 %7 | 553 736
11 | ¥4 Torque gcm 0.76 T, 254 1.19 1.82 249 11 | %% Torque g.cm 309 6.93 5.36 8.26 11.21
A 12 | IR Stall cument A 0.13 0.27 0.34 0.15 022 03 R 12 | SR Stall cument A 0.68 1.38 0.71 1.07 143
At Stall 13 AR Stall torque g.cm 1.52 353 508 238 363 | 497 At Stall 13 HEHHSE Stall torque | gcm 6.18 | 1387 10.73 16.51 2241 5
E8#/48 Motor Constants FBflE£1 Motor Constants g .
14 | iwBFH Terminal resistance Q 11.3 11.3 8.8 203 20.3 203 14 | i%EEBH Terminal resistance Q 22 22 42 42 42 T ;E
15 | $5¥ERH Torque constant gemA | 142 142 164 18.1 18.1 18.1 15 | HeEER Torque constant gomA | 103 103 | 155 155 155 S g
16 | ¥EEH Speed constant pmA 6400 6400 5500 5000 5000 5000 16 | #3REHK Speed constant pmA 8800 8800 5800 5800 5800 o e
17 | EEE/EEEE#HSpeedTorque constant | rpmigem | 5080 5080 2940 5580 | 5580 5580 17 | EE/AAEE I SpeedTorque constant | rpm/gem | 1850 1850 1580 1580 1580 g gg
(=]
=5
E3#14514¢ Motor characteristic BEEIEEE Typical performance E#4FE Motor characteristic BERYMEEE Typical performance g ;;!L
= & = £
#:28) Thermal parameters 8= 28 _B #23# Thermal parameters 3 E Y - g
18 | ¥R45;:2E5E Ambient temperature | 20~+65 | ¢ && Motor Model: Tsi-cL10a1-087121 3V =5 3 2¢ 18 | ¥RtE:8E5HE Ambient temperature 20~+65 | © &Z Motor Model: T5L-CL1081-040142 3V Eg 3 26
19 | S4B S A EE Max.permissible winding temperature. 85 c 20000 - - 100% 300, 0.2 ¢ 19| SHEES RIFRE Max.permissible winding temperature 85 T 30000 T T T T T T T 100%5000, 17
HliZE Mechanical parameters : : 18000 “{90% 0.18+ HiZ4 Mechanical parameters [~ --19% 4g00} 09
20 | &S 2% A 1FHE Max. permissible No-load speed 35000 | rpm — s0% 2T 01 20| BBEEAFHR Max. permissible No-load speed 30000 | rpm s 80% 41gpo. 0.8 8
21| BAHEHA(E5) Max, axial load(dynamic) 02 | N g N R 21| BAHEHA(EE) Max. axal load(dynamic) 02 | N Fr--] | 2
Hith2%f Other parameters 14000 0% o) 0147 Ei{th&% Other parameters S50 70% 1400} 0.7 PR
22 | SBHLEAERI 2 Number of pole pairs 1 12000 60% gzl 22 | BT Number of pole pairs I D g B . QR Y DI I Wi @ I 60% 1200 0.6 7 i
23 | 16188 B #MiNumber of commutator segments .35 = 23 | # @38 A #Number of commutator segments 35 B e e B e Pl N B S . = E
s : 10000 0% 150] 0.1 =T 15000 50% 1000 054 &
24 | BHLEE Weight | 44 g 24 | BALESE Weight 49 g B} Gy e e [ e i BB B e B R =
. ) 8000 40% 0.08+ o o A i T e e (AN | A e e e 40% 800+ 0.4 2k
&% Remarks 100 &iE Remarks 10000 2l
1 AMEERE 7 R TREERERBL. 6000 130% 0.06+ 1 MERS# - RYTREFFERER. e NG Tt N o] 30% 600 0.3, =)
2 AREAERBTHE. TE. SEEESR. MRS, % izw 004 2 AIREFERETIERE, B, SREEHN. INERTHIRT. L-2 2] 20% 400+ gol 2 #
o ! 1 TR ~ o = = o
3 B TEERK. @, SEHERSHERRSTURE, AREHa, 50 1 8 RAALER, #, BEMRREMPRRTWHOE, ERIEEDIL. =R . 200 =
1) Dimension with ™" in the drawing can be adjusted according to customer's 2000 10% 0.02+ 1) Dimension with ™" in the drawing can be adjusted according to customer’s i S ER R SN AN RN S [ 10% 0.1+ &
requirement. o . requirement 0 I I o% 0 pl
2) Motor can be designed upon customer's requirements on performance, 0 49 Yoo s 10 S 2) Motor can be designed upon customer’s requirements on performance, 0 2 4 6 a 10 12 14 16
installation, power connection method and motor dimension. ’ ’ ’ ' Torque (g.cm) installation, power connection method and motor dimension. Torque (g.cm)
3) Motor can be mounted with various shape and sizes of eccentric weight which is 3) Motor can be mounted with various shape and sizes of eccentric weight which is
made of iron, brass or ferro-alloy to become vibration mator. made of iron, brass or ferro-alloy to become vibration motor. . s e .
# JE: afUAIERE: HiR25-30%C. & E RIUNATEERE: BiE25-30C
1g=0.0350z 1inch=25.4mm 1g.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢ 19=0.0350z Tinch=25.4mm 19.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢
102=28.359 1mm=0.039%inch 1mN.m=10.2g.cm 10z=28.35g 1mm=0.0394inch 1mN.m=10.2g.cm

web:micromotorpro.com, email:inquiry@micromotorpro.com, tel:+86 18318138408



TSL-CL1020 Series

®10xL20

EEaEeERBRIPrecious Metal Brushes 0.8W

S
s o~
e -
o
B o oy () IPERRIR - ___ N A (I i
L i e 1.4 ©
N ~._ Terminal
* * Ll
5.4 20 i F
el ] 05 _{1.5|
E3#12%1 Motor Parameter E3#181S Motor Model
iy - TSL-CL10B1- | TSL-CL10B1- | TSL-CL10B1- | TSL-CL10B1-| TSL-CL10B1-
HiEFE TEY44(E Values at nominal voltage 040142 040142 060122 060122 060122
1 | #IZELE Rated voltage s 15 3 3 45 6
e 2 | Z3L%5E No load speed | pm | 12000 | 25700 16900 | 25400 33800
Free Load 3 ZEE7E No load current ‘ mA 25 41 22 35 44
4 B AME Max. efficiency % 57% 64% 64% 64% 66%
BAMES 5 #i® Speed pm 10800 21900 14400 21500 28800
At Max. Efficiency 6 BB Cumrent ‘ mA 131 239 125 194 251
F 3B Torque g.cm 0.99 2.05 1.6 ‘ 253 335
8 | BARHE Max. output [ w 02 091 047 | 108 1.94
BAHHIE 9 iR Speed ‘ pm 6500 12800 8500 12700 16800
At Max. Output 10 B3 Current mA 353 T2 367 553 736
11 | ¥4 Torque | gem 309 6.93 5.36 8.26 11.21
R 12 | HEFER Stal curent A 0.68 1.38 0.71 107 143
At Stall 13 HEF AR Stall torque gcm 6.18 13.87 10.73 16.51 2241
E3HLEE Motor Constants ‘ |
14 | IHEEPE Terminal resistance Q 22 22 42 42 42
15 | FHEEH Torque constant g.cm/A 10.3 103 155 155 155
16 FiRFEE Speed constant pmA 8800 8800 5800 5800 5800
17 | HE/4EEEH Speed/Torque constant | pm/gem | 1850 1850 1580 1580 1580
EB4451% Motor characteristic HaRM4EEE Typical performance
2% Thermal parameters 3= 28 &
L s % | & . — £ E
18| PNEIRESBE Ambient temperature 20~+65 | © #% Motor Model: Tsi-cl1081-040142 3V €5 £3 28
19 | SR4A &S fL1FRE Max.permissible winding temperature | 85 c 30000 2 ISR W “prirrrrfaag Tim L ekl 100%3000, 1
=% Mechanical parameters bsrdaarts /,-—-,..‘\ HEmEas SR 90% 1ggol 0.9
20 | BAEHAITFEE Max. permissible No-load speed 30000 | rpm 25000 80% 1600] 0.8
21| FEAH@ESR(3)75) Max. axial load(dynamic) 0.2 N [y /’ 27 B ER ’\ ””” isana BNz aE
Hith=%] Other parameters 20000 \/ N - 70% 14001 0.79
22 | BAEARX 2 Number of pole pairs 1 /I 60% 1200} 0.6
23| (088 K ¥ Number of commutator segments 3-5 PEONP) b warml irird i, P RiE PR < 4 b 0% fo00L el
24| HHEE Weight 4.9 g e N _______\____ _____
. / 14 \ 40% 800+ 0.44
E’ii Remarks 10000 N

1 SMEEGH 7 RYATREFFRRER.
2 AMRESESGHITIERE, TR, BRIEEDLN. MRS Mg
3 BHARELR, 6. SEMRRESWRRTHROE, ARHREH.

1) Dimension with " in the drawing can be adjusted according to customer's
requirement.

2) Motor can be designed upon customer's requirements on performance,
installation, power connection method and motor dimension.

3) Mator can be mounted with various shape and sizes of eccentric weight which is
made of iron, brass or ferro-alloy to become vibration motor.

1g=0.0350z
10z=28.35g

1inch=25.4mm
1mm=0.0394inch

1g.cm=0.098mN.m
1mN.m=10.2g.cm

5000

\ 30% 600+ 03]
\ SE BT 20% 4001 g2

T TGl 10% 2007 g

0% 07 ol
16 Torque (g.cm)

% I BYLIEHIMNERE: HiR25-30¢C.
NOTE: Ambient temperature 25 -30 ¢

web:micromotorpro.com, email:inquiry@micromotorpro.com, tel:+86 18318138408

TSL-CL1220 Series

®12xL20
a2 EBRIPrecious Metal Brushe

1.5W

[+p] f
S ©8.5 ;
0 . |
e ) I
,,,,, —| ot . e o
(=] o N~
. {
Terminal
*4.2 *20 e
0.9 25 5 M1.6x0.35

E3H12#7 Motor Parameter EH1ES Motor Model

i . TSL-CL12B1- | TSL-CL12B1- T5L-CI;1231- TSL-CL12B1-

FUEFEE FHEI(E Values at nominal voltage 050242 050242 050242 050242

1 EiEHEE Rated voltage v 15 37 45 6
BHS 2 ZEHHE No load speed mm 7200 17600 21400 28600
Free Load 3 ZE 7 No load current mA 25 54 70 90

4 B IHE Max. efficiency % 49% 56% 56% 57%
BAMES 5 | %% Speed pm 5800 14300 17300 | 23200
At Max. Efficiency 6 8 Current mA 102 236 296 387

7 B Torque g.cm 1.26 332 4.16 555

8 BRIhE Max. output W 0.12 08 1.19 216
B IIES 9 R Speed mm 3600 8800 10700 14300
At Max. Output 10 | E83# Current mA 221 541 660 878

11 | #5568 Torque gom 321 891 10.87 14.71
B 12 | B Stall curent A 042 1.03 1.25 167
At Stall 13 | HEHHE Stall torque g.cm 641 17.82 21.75 2942
EBHEE; Motor Constants

14 | ixEERE Terminal resistance Q 36 36 36 36

15 | 4EEE Torque constant g.cm/A 18.3 18.3 18.3 18.3

16 | FREH Speed constant pmA 5020 5020 5020 5020

17 | HEE/FERWSpeedTorque constant | romigem | 988 988 988 988 |

E#45ME Motor characteristic BRBVEEE Typical performance

#1534 Thermal parameters

18 | FMREIRESEE Ambient temperature 20~+65 | ¢
19 | Getl &S LI RE Max.permissible winding temperature 85 t
it 244 Mechanical parameters

20 | BE R EHAUFFE Max. permissible No-load speed 30000 | rpm
21 | BAHEE R (E175) Max. axial load(dynamic) 0.2 N
HithZ#7 Other parameters

22 | AR T Number of pole pairs 1

23 | #2588 K #Number of commutator segments 35

24| 24 E 8 Weight 15 | g
¥ Remarks

1 SMERSRE " RIAREBERESERIEDE.

2 AEEPERHITERE. R, BREESI. INERTHRIT.

1) Dimension with "*" in the drawing can be adjusted according to customer's
requirement.

2) Motor can be designed upon customer’s requirements on performance,
installation, power connection method and motor dimension.

1inch=25.4mm
1mm=0.0394inch

1g=0.0350z
10z=28.35g

19.cm=0.098mN.m
1mN.m=10.2g.cm

20000
18000 0.8+
16000 1oz
14000 | e
12000 |
0.5
10000 |
0.4
8000 |- 1 40% 800 -
E 0.3
6000 | 4 30% 600 -
4000 20% 400+ 027
2000 10% 200 + 0.14
0 0% 9 gl

Speed

=
& Motor Model: T1SL-CL12B1-050242

o (W)
©  Power

20 Torque(gcm

# A sHNRIEERE: $i825-300C.
NOTE: Ambient temperature 25 -30 ¢
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Vibration Motor

S
=]
=
n
a
40
[
o
)
(9]
(=]
=
(1}
=
[=)]
[i°}
=
P
=
T}
=
T
=
=
T
o

7K

S T

it

{7

N

-
1WA

l

Permanent Magnet DC Cored Motor
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Permanent Magnet DC Brushless Motor



TSL-CL1230 Series ®12xL30 TSL-CL1719 Series ®»17xL19
s ERBRFIPrecious Metal Brushes 2W e ERBRIPrecious Metal Brushes 2.5W
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Terminal Sy
*6.8 B *30 - Terminal 5 #
wF =
0.9 2.5 *5.9 19 3 i F 7ol
2-M1.6x0.35 /,'
EB#12%) Motor Parameter EB{18!S Motor Model EB#12%) Motor Parameter EB{18!S Motor Model
. TSL-CL12A1- | TSL-CL12A1- | TSL-CL12A1- | TSL-CL12A1- . TSL-CL17B1- | TSL-CL17B1- | TSL-CL17B1- | TSL-CL17B1- =
EiErRIE THEI(E Values at nominal voltage 048242 048242 048242 048242 BlErREE TEYES(E Values at nominal voltage 057242 057242 057242 057242 2
1 | EUERFE Rated voltage v 3 45 6 9 [ 1 | EUERFE Raled voltage \ 3 6 9 12 a
THR 2 | ZHHEE No load speed rpm 7500 11300 15000 22500 == 2 | Z3HiHE No load speed pm 4600 9200 13800 18400 %_j
Free Load 3 | ZIEER No load current mA 20 24 32 50 Free Load 3 | ZEEIR No load current mA 10 15 19 30 g
4 | BIEE Max efficiency % 67% 71% 72% 72% 4 | BAFE Max efficiency % 68% 74% 76% 75% =
BARHER 5 | #5% Speed pm 6500 9900 13200 19700 BRHER 5 | #5% Speed pm 4000 8200 12300 16300 g
At Max. Efficiency 6 BT Cumrent mA 127 171 228 349 At Max. Efficiency 6 33T Current mA 67 117 161 234 s
7 | #5E Torque gcm 38 533 7.23 1115 7 | 46 Torque gcm 333 6.15 87 1251 g
8 | BRI Max. output W 054 1.26 226 5413 _ 8 | FBRIE Max. output W 03 127 292 519 E
BABHIES 9 | % Speed Pm 3800 5700 7500 11300 BREHIER 9 | % Speed pm 2300 4600 6900 9200 ]
[
At Max. Output 10 | &3 cument mA 415 620 827 1241 At Max. Output 10 | B Cument mA 232 462 691 924
1 5B Torque g.cm 14 2165 29.34 44.44 1 5B Torque g.cm 12.87 26.99 4118 54.93
R 12 | HEEER Stall current A 081 1.22 1.62 243 HER 12 | HEFE Stal current A 045 0.91 1.36 1.82
At Stall 13 | HBREE Stll torque g.cm 28.01 4329 58.67 88.89 At Stall 13 | HEHHJE Stal torque g.cm 2575 53.99 82.36 109.87 s
EBHLE# Motor Constants 7 EBHLE# Motor Constants S
14 | i%EEBH Terminal resistance Q ar ar a7 37 14 | i%EEBH Terminal resistance Q 66 6.6 6.6 6.6 2 ?:
15 | FEAR T Torque constant g.cm/A 36.9 36.9 36.9 36.9 _ _ 15 | FEAR R Torque constant - gom/A 61.3 61.3 61.3 61.3 &l g
16 | HEHELY Speed constant P/ 2550 2550 2550 2550 16 | HEEEL Speed constant P 1550 1550 1550 1550 =
= s T R v = i
17 | EE/ARAEFEHSpeed/Torque constant | rpm/g.cm 256 256 256 256 17 | BE/HAERISpeed/Torque constant | rpmig.cm 168 168 168 168 2 Iy
(=]
HHI51E Motor characteristic HIBIEEE Typical performance EH451E Motor characteristic HIBIEE Typical performance S ;;!L
£
i ermal parameters 35 =0 ] fa ermal parameters R = 7 ;
#ASH Thermal paramet 3 - #ASH Thermal paramet - t . &
18 | FREUREIEE Ambient temperature 20~+65 | © && Motor Model: Tst-cl12a1-048242 6V g5 £3 28 18 | FREEEEE Ambient temperature 20~+65 | © &% Motor Model: TSL-CL17A1-057242 oV Ex £5 =5
19 | S48 E S L1FRE Max.permissible winding temperature | 85 [ 46000 T 100% 0007 2 | 19 | SeA G LR Max.permissible winding temperature | 85 © 16000 : T U
HiEZSEL Mechanical parameters 14000 90% 1800 HiE=E Mechanical parameters -
20 | BEEHAIFEIR Max. permissible No-load speed 30000 | rpm 80% 1600 254 20 | BE S ALIFFR Max. permissible No-load speed 25000 | rpm 14000 1800 - 5
b | g £
21 | BAHE A (E)75) Max. axial load(dynamic) 0.2 N 12000 21 | |AHEET (3)75) Max. axial load(dynamic) 0.8 N — 80% 1600 2
Elfth=#] Other parameters 70% 14001, | Elfth=#1 Other parameters 70% 14001 gK
22 | BRI # Number of pole pairs 1 10000 60% 1200{ 22 | R ALEARY# Number of pole pairs 1 10000 : 0% 2 7 fid
23 | #R[EEE F #Number of commutator segments 35 S5 s0% 000l 5 23 | #[E8 F #Number of commutator segments 35 ] feet S %
‘o T B P
24 | BHLEE Weight 16.5 g 24 | BHEE Weight 19 g 8000 H 50% 1000+ 1.5 pe %
40% 800 + =
#iE Remarks 800 e &% Remarks s 40% 800 25l
1 MBS 7 RYTREEFRRIEE. 4000 sk = 1 MEEARE 7 RYTREEFSERIER. 20% 600] 1] |
2 WIREFERIETIEE, T, aREEAR. INERTHRIL 1 209 400 { 2 AEEFEKGHITIERE, R, aFEESR, MERTINRIT. 4000 400 2 #
0.5 9 &
1) Dimension with ™" in the drawing can be adjusted according to customer's 2000 o 2001 1) Dimension with ™" in the drawing can be adjusted according to customer’s RO 0.5+ -
requirement. | 10% requirement. 2000 10% 200+ &
2) Motor can be designed upon customer's requirements on performance, mEa s _ _______________ 2 13999 4 0 2) Motor can be designed upon customer’s requirements on performance, S ] P TS i I T I O LV G S iy~ | TR
installation, power connection method and motor dimension. 0 0 10 20 30 40 50 80 700 % 02 installation, power connection method and motor dimension. 0 P ] o £ T 1 G U 1 oo 0 0.
Torque (g.cm) 0 10 20 30 40 50 60 70 8 90
: Torque (gcm)
& I RINHIMNGRE: BR25-30C & o BENWIMGEEE: ®iE25-30C,
1g=0.0350z 1inch=25.4mm 1g.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢ 1g=0.0350z 1inch=25.4mm 19.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢
10z=28.35g 1mm=0.0394inch 1mN.m=10.2g.cm 10z=28.35g 1mm=0.0394inch 1mN.m=10.2g.cm
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TSL-CL2645 Series ®26.5%xL45 TSL-CL3048 Series ®30xL48
fA=HBl Graphite Brushes 10W B EaEERBRIPrecious Metal Brushes 14W
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~_Terminal 5 Z’g
Terminal *16.5 *48 W 2.M2.5 2l
L *
‘8.4 *45 66 WT 5o 64 3
EBH12%1 Motor Parameter EB{18E Motor Model EB#12%) Motor Parameter EB{18!S Motor Model
. TSL-CL26AL- | TSL-CL26A1- | TSL-CL26AL- | TSL-CL26AL- | TSL-CL26AL- . TSL-CL30A1- | TSL-CL30AL- | TSL-CL30A1- | TSL-CL30A1- | TSL-CL30A1- =
BEEFEHE FRYEI(E Values at nominal voltage 040203 040203 043182 | 040203 | 043182 e E FREI(E Values at nominal voltage 036212 036212 036212 o211 | 018211 2
1 | HIESB[E Rated voltage v 12 18 24 24 36 1 | HIEE[E Rated voltage \ 6 12 18 24 36 a
== 2 ZE % No load speed pm 4400 6500 8000 8700 12000 DEm 2 ZE#5E No load speed pm 2700 5400 8100 3600 5400 %_j
Free Load 3 | ZEEBIR No load current mA 30 45 30 55 50 Free Load 3 | ZEEHB No load current mA 12 20 30 12 20 8)
4 | ERHKHE Max. efficiency % 78% 79% 79% 80% 78% 4 | BKHE Max. efficiency % 84% 86% 87% 78% 77% =
BARMER 5 | ¥ Speed pm 3900 5900 7200 7900 | 10700 BAMER 5 | ¥ Speed pm 2500 5100 7600 3200 4800 g
At Max. Efficiency 6 33T Current mA 271 407 268 519 424 At Max. Efficiency 6 33T Current mA 170 310 465 103 163 s
T 4B Torque g.cm 6292 95.29 6847 122.29 107.28 7 5B Torque g.cm 32.84 61.45 92.7 58,82 91.18 %
8 BAINZE Max. output W 7.05 15.95 13.92 2849 31.33 8 B AINE Max. output W 344 14.04 31.77 ke 11.58 E
BREEIIERL 9 R Speed mm 2200 3300 4000 4400 6000 BREEIIEL 9 #5® Speed mm 1400 2700 4100 1800 2700 E
At Max. Output 10 | % Cument mA 1239 1859 1215 2476 1825 At Max. Output 10 | B Cument mA 1206 2410 3615 450 677
1 B Torque g.cm 315.72 478.11 34047 638.17 508.79 1 5B Torque g.cm 248,63 506.74 764.43 28252 417.81
HEER 12 | HEFEER Stall current A 245 367 24 49 36 R 12 | HEFE Stal current A 24 48 7.2 0.89 {35
At Stall 13 HEHE Stall torque | gcm 63143 | 956.23 680.93 1276.34 | 1017.58 At Stall 13 HEIHE Stall torque g.cm 497.27 1013.48 1528.85 565.05 835.62 5
S Motor Constants 7 7 7 EBHLE# Motor Constants S
14 | I%EEBH Terminal resistance Q 49 49 10 49 10 14 | I%EEBH Terminal resistance Q 25 25 25 27 27 2 ?:
15 | $5E% Torque constant gomwA | 2635 | 2635 | 2873 | 2635 | 2873 | _ _ 15 | #55EH Torque constant gomA | 212 212 212 | B444 | 6444 S g
16 | FOEEH Speed constant pmA 400 400 336 400 336 16 | HIEEH Speed constant pmA 452 452 452 150 150 o e
- o | | | I il ol
17 | EE/AREEE I Speed/Torque constant | rpm/g.cm 10 10 il 10 Wik 17 | BE/HAEREISpeed/Torque constant | rpmig.cm 53 53 53 6.3 63 2 Iy
(=]
E#451E Motor characteristic BEBYMERE Typical performance EH451E Motor characteristic HIBIEE Typical performance S ;;!L
£
#Z#) Thermal parameters 2= 28 _ & #Z%] Thermal parameters 8= 28 _ % o
7 i . o E =% {4 ) @ i o i g oo E =3 a-
18 | EMEIRESEE Ambient temperature -20~+65 | ¢ 0%& Motor Model: TSL-Cl26a1-043152 24V g5 £3 £¢ 18 | TMEIRESEE Ambient temperature -20~+65 | © o%&, Motor Model: Tsi-C130a1-036212 12V g5 £3 28
19| 54R &S 7178 E Max.permissible winding temperature | 85 [ Paod 100%3000 - 207 19 | B4R B S foiFi8E Max.permissible winding temperature 85 c L L 3 0 L R 100%g009 . 20 7
Hi#ZS# Mechanical parameters ] SV e ket s s i s e 18 HiS# Mechanical parameters g‘“ o 0. o S0 s e %0% 4500{ 18 1
20 | BEEEHAFFR Max. permissible No-load speed 20000 | rpm ] 80% 25001 151 20 | BEZEH AIFHE Max. permissible No-load speed 15000 | rpm 5000 \ / 80% 40001 16 <}
21 | B ARG (51%5) Max. axial load(dynamic) 3 | N i 21 | BAME 7 (3175 Max. axial load(dynamic) 5 | N { ; \\ R / G o 2
Hfth&# Other parameters 6000 | 0% ] 97 Hith5% Other parameters ac00 || N ' 0% ss00p 147 X
22 | BAEARIIE Number of pole pairs 1 60% 124 22 | B8 HLEEAR 3T # Number of pole pairs LU N ST I i i e i e 60% 30001 12 é i
23 | #RE)EEH FiNumber of commutator segments 7 BOne 50% 15001 101 23 | 2@ 85 A FiNumber of commutator segments 7 ap00 ELt i ViR . ; ““““““ 50% 25001 10 4 E ‘Etu
24 | BALER Weight 15 | g 4000 24 | BHLERE Weight i |g Eaoic ey 7 il e e e s ol
7]
0% 8! / 777777 afighi el Nef e 40% 2000 8 X
& Remarks 3000 . 1000+ #iE Remarks 2000 / N g G501 = Rl
1 SMEAGTH " RIARERFERBEE. 40 51 1 S FEEAGH " RS ARERFERIER. 7L ) il T Tl B o e e ° 6 ; =:]
2 UEREFESGHTIERE. R, |REEAN. MERTHNRIT. 2000 0% goo | 41 2 AEEFEKGHITIERE, R, aFEESR, MERTINRIT. oo | i1 :/ 5 O P P ’g: ENZECT AT opg, 10001 4 xnj #,
1) Dimension with ™" in the drawing can be adjusted according to customer’s 1000 1) Dimension with ™" in the drawing can be adjusted according to customer’s W 5 <0 St S e B N i . . W A 10% 5001 o L
requirement. Lo N1 frrrer 10% 2+ requirement. 1572 T At A T T T DN N ST i 1 &
2) Motor can be designed upon customer’s requirements on performance, o ¥ i s o e 0 Ssiehs te 0% o 1 2) Motor can be designed upon customer’s requirements on performance, 0 0% 0 0
installation, power connection method and motor dimension. 0 100 200 300 400 500 600 700 800 0.2 installation, power connection method and motor dimension. 0 200 400 600 800 1000 1200 .
Torque (g.cm) Torque (g.cm)
#& o RINHINGRE: BiR25-30C & o BENWIMGEEE: ®iE25-30C,
1g=0.0350z 1inch=25.4mm 1g.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢ 1g=0.0350z 1inch=25.4mm 19.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢
10z=28.35g 1mm=0.0384inch 1mN.m=10.2g.cm 10z=28.35g 1mm=0.0394inch 1mN.m=10.2g.cm
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TSL-CL3671 Series ®36xL71 i0EE Notes
fAZ=BRIGraphite Brushes 60W
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EBi1Z% Motor Parameter Eil5S Motor Model

HEFRE FAS2E Values at nominal voltage e | wme | smm | smw | wmn g
' 1 | #IESE Raled voltage v 6 12 8 | o4 36 =
E T 2 | 24 No load speed pm 3100 3100 | 4800 | 6200 | 9300 °
Free Load 3 | Z#HIR No load current mA 60 60 | 9 | 110 160 8’
4 | BAME Max. efficiency % 83% 84% 85% 85% 86% 8
BRHMES 5 | &% Speed m 2900 2000 | 4300 5800 | 8700 =
At Mex. Eficency | 6 | B Cument mA 775 775 1162 1483 2191 s
7 | 5 Torque gom 12047 | 26343 | 40171 | 51081 | 7577 =
8 | BAME Max oupdt w 14.32 2914 | 6595 | 11769 | 26564 5
BB TS 9 | #5% Speed pm 1600 1600 2300 | 3100 4700 5
At Max. Output 10 | 5% Cument mA 5030 5030 7545 | 10055 | 15080
11 | 5 Torque gem 90046 | 183216 | 279391 | 36993 | 5566.46
s 12 | s Stall cument A 10 10 15 20 30
At Stal 13 | HEEE Stll torque | gam 18009 | 36643 | 55878 | 73986 | 111329
EBHLFE! Motor Constants .
14 | e Terminal resistance Q 06 12 12 | 12 12 <
15 | ##EH2R Torque constant gcmA | 1812 ar2 an2 ar2 ar2 g
16 | 5B Speed constant AV 520 260 260 | 260 260 o
17 | /R SpeedTorque constant | mmigem | 1.7 08 08 | o8 08 o
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E#451E Motor characteristic BEBYMERE Typical performance

=

Permanent Magnet DC Cored Motor

#E# Thermal parameters 2 E o . 8
18 | RSB Ambient temperature 20465 | ¢ #Z MotorModel: Tsi-ci3eal-367201 24V g5 £3 £
19 | R4A BB RFIRE Max.permissible winding temperature 85 c 7000 100% 20 ;200
=% Mechanical parameters Boren 90% 181 180-
20 | BB 28 A Max. permissible Noload speed 15000 | rpm SO001E oo 161 160l 5
21 | BARE1 27 (2575) Max. axial load(dynamic) 5 N — ¥ 2 .
El{th=#) Other parameters 70% 14| 140/ $7
22 | EBALEAR I EL Number of pole pairs 1 2570 60% 121 120. é g
23 | #am1E8 F #iNumber of commutator segments 713 s mal i = b
24 | BHLER Weight 30 | g R
3000 @ %
. SR W) P R \ 77777 40% 81 80 c
&% Remarks \ 2R
1 SpERE " RYTREEFEREE. 2000 e S e 0% 67 80 8
2 AEREPERHITERE, TRk, SREEADN, INERTINET. iy A g atne I3ITFIICCOONI ITRCECo] 20% 41 40 iﬂé ]
1) Dimension with ™" in the drawing can be adjusted according to customer's 1000 AN \ =
requirement. \ 10% 2 20 o
2) Motor can be designed upon customer's requirements on performance, P70 S o O . 6 0 o 5 T o
installation, power connection method and motor dimension. 0 0% 0 0
0 1000 2000 3000 4000 5000 6000 70OO 8000 TOquB (g.crn)
#& o RINHINGRE: BiR25-30C
1g=0.0350z 1inch=25.4mm 1g.cm=0.098mN.m NOTE: Ambient temperature 25 -30 ¢
10z=28.35g 1mm=0.0384inch 1mN.m=10.2g.cm

web:micromotorpro.com, email:inquiry@micromotorpro.com, tel:+86 18318138408



