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            The typical “inside-out” brushless DC (BLDC) 

motor provides greater output power, higher operating speeds and cleaner, 

quieter operation than its brush-type counterparts. BLDC motors are ideal 

for cleanroom environments—since there are no brushes, no particulate is 

discharged. Because of their inherent reliability and long-term service life, 

BLDC motors can signi�cantly contribute to lower overall cost of operation 

and maintenance.

Brushless DC Motors

           We’ve helped OEMs worldwide 

to integrate thousands of our motors, actuators, encoders and systems 

into their products. Through this experience, we’ve gained the perspective 

not just of a supplier, but of a partner, an integral member of your 

engineering team.

Over thirty years experience 

      We have designed nearly 1000 

motors as a result of our custom engineering capability. In many cases, we 

can provide virtually o�-the-shelf solutions. We’re always ready to modify 

a standard product or design a completely new one for your application.

Comprehensive product line

     Ultimately, BEI Kimco Magnetics is 

about delivering expertise, not just products. In every application, we 

seek innovative ways to add real value. Whether this requires building one 

of your system components into a subsystem, or integrating specialized 

sensors or electronics, we’ll do what it takes to make a measurable 

contribution to your program’s success.

A totally integrated solution

Brushless  DC Motors



SelectionApplications & Product Guide

Contents
Applications Guide
Magnetics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
3 Phase, Bi-Polar Commutation  . . . . . . . . . . 2-3
“Inside-Out” Mechanical Design  . . . . . . . . . . . 4
         Housed & Frameless Styles
Sizing Brushless Motors  . . . . . . . . . . . . . . . . 5-6
         Information Required,
        References; Physics/Properties
Applying Brushless Motors . . . . . . . . . . . . . . . . 7

Application Types
Fixed Speed Operation . . . . . . . . . . . . . . . . . . . 8
         Brushless Blower, Brushless Pump,
         Optical Scanner, Respirator Blower,
         Surgical Drill, Metering Pump
High Acceleration Rate Applications  . . . . . . . . 9
         Centrifuges, Mass Storage, Disk
         Certi�ers/Burnishers, Wafer Spinners
Point-to-Point Positioning Application  . . . . 9-11
         System integration, load compensation
         Power transmission mechanical
         Con�gurations (peak torque, RMS 
         torque, speed)
Two-Wire Brushless DC Motors  . . . 12-14
Next Generation

Glossary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Brushless DC Motor Data Sheets
DIH11 BDN Series      1.1” Diameter
DIH18 BBN Series       1.75” Diameter
DIH23 BDN Series      2.25” Diameter
DIH30 BBN Series       3.0” Diameter
DIN34 CDY Series      NEMA 34
DIH40 DDY Series      4.0” Diameter
DIP20 Series               2.0” Diameter 
     Frameless

DIH11 BDN Series DIH18 BDN Series

DIH23 BDN Series DIN34 CDY Series

DIH40 DDY Series DIP20 Series



www.beikimco.com

Quality
           In seconds, you can  complete 

technical data, new product information and the location of your near-

est BEI Kimco eld engineer or representative for immediate assistance 

in answering your application interest, simply by visiting our website at 

www.beikimco.com.

Immediate access on-line

            BEI Kimco o ers samples of standard DC 

Brushless Motors for qua ed evaluation. For quickest response, visit our 

website. An easy-to-spec guide will identify the model that nearest suits 

your requirements. Once you’ve determined which standard model is best 

suited for an evaluation, simply complete the request and email or fax 

directly to the factory (760) 597-6320. Custom motor parameters can also 

be spec ed. A BEI Kimco eld engineer or representative will work with 

you for the provision of article evaluation units.

Evaluation samples

On-Line Assistance, Samples &  Guides

Medical Equipment 
Applications Guide  
r  where BEI Kimco 
motors and actuators are 
already at work in demanding 
applications. Available on-line 
at www.beikimco.com

Visit BEI Kimco’s website for immediate assistance, 
sample requests and all the details on one of the 
industry’s most comprehensive lines of high quality 
DC Brushless Motors, Actuators and precision motion 
control products.

Semiconductor 
Equipment Applications 
Guide  depicts BEI Kimco’s 
leading-supplier role in this 
demanding, high repeat-
ability and reliability industry. 
Request your copy on-line at 
www.beikimco.com, or see it 
entirely on site.

Total Motion Control Solutions
Medical Equipment Applications

Br ushless  DC Motor s  •  Actuator s  •  Dr ives  and Controls

Total Motion Control Solutions
Semiconductor Equipment Applications

Br ushless  DC Motor s  •  Actuator s  •  Dr ives  and Controls



Experience

State-of-the-art facility  Our people have the training, tools and 

technology to respond in the best possible way to your requirements. 

We use and have created hundreds of computer models and simulations 

to enable the “perfect fit” to meet your specific applications, and a 

complete model shop for rapid prototyping; extensive machine shop 

capabilities; over 40,000 square feet of manufacturing space; and two fully 

equipped labs –for Engineering Testing and Production Control.

BEI Kimco Magnetics motion control solu-

tions can be found in countless applications 

wherever speed and precision are required. 

Many applications relate to general factory 

automation, including large XYZ stages 

and platforms in cleanroom settings, PCB 

drilling and pick-and-place robotics. In 

medical diagnostic equipment, blowers, 

pumps, dental drills, medical anesthesia and 

ventilator systems they are vital compo-

nents. In semiconductor equipment, BEI 

Kimco motors are also major contributors 

to the accuracy and repeatable performance 

in wire and ball bonders, microlithography 

and micropositioning systems. Of course 

there are many other applications in 

industries beyond these. The reason is 

evident: reliability, long service life and clean, 

quiet operation.

Integrated solutions for demanding applications

BEI Kimco brushless DC motors keep the 
“heart” of the blower system in CPAPs 
(Continuous Positive Air Pressure systems), 
helping to create optimum pressure and flow 
conditions. They are perfectly suited for this 
delicate respiratory application because they 
are acoustically quiet, operate trouble-free 
and provide one of the most reliable compo-
nents of the system.

BEI Kimco motors stand up to the demands 
of driving centrifuges. Ideal because they are 
inherently designed to provide smooth run-
ning operation, instant start/stop response, 
emit minimal spurious electrical or physical 
noise (low dB) and are acoustically quiet.

Ideal for wafer handling and processing 
systems in semiconductor equipment, BEI 
Kimco motors provide smooth acceleration, 
high velocity, low noise and clean operation. 
Their inherent reliability and long service life 
also lends them to these applications where 
maintenance costs are a factor and system 
downtime is not acceptable.



BRUSHLESS DC
MOTORS

An Applications Guide
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Page 10 BEI Kimco Magnetics Page 11BEI - Kimco Magnetics Division

General Parameters
JL  =  Load inertia (oz. in. Sec2)
JM  =  Motor inertia (oz. in. Sec2)
JB  =  Belt inertia (oz. in. Sec2)
WL  =  Load weight (oz.)
FG  =  Force due to gravity (oz.)
FP  =  Push/Pull force (oz.)
WB =  Belt weight (oz.)
TL  =  Load torque (oz. in.)
TF  =  Friction torque (oz. in.)
E  =  Power transmission efficiency  
  (%/100)
g  =  Acceleration of gravity 
  (386 in./Sec2)
P  =  Leadscrew pitch 
  (Revolutions/inch)
μ  =  Coefficient of friction (%/100)
ωM = Rotational velocity (RPM) at
  motor shaft
ωL = Rotational velocity (RPM) at
  load shaft
ν = Average move velocity
  (inches/min)

FIGURE 12

Example: Figure 12 illustrates equip-
ment used in a chemical etching/
plating process 

Drive = Motor with a 10:1 Reduction 
gear head (E=0.80), inertia, JGB = 0.04 
oz. in. Sec2, pinion radius, Rp = 1.5”, 
pinion material = stainless steel, 0.5” 
thick. (Rack and pinion efficiency = 
0.90).

Weight = 4,000 oz., D = 24” move 
on linear bearings; move time = 1 
Sec.  Velocity Profile: Trapezoidal for 
controlled accel. and controlled decel. 
Duty cycle = 1 Sec move, 8 sec rest, 
repeated indefinitely. VSource= 36V DC.

Step 1 - Break up the analysis into 
components - (1) Calculate values 
of parameters at the pinion, and (2) 
values reflected to the motor shaft, 
through the gear head.

Calculation of load parameters at 
the pinion: Figure 13D describes the 
equations pertaining to a rack and 
pinion system.

A.  Configuration No. 1:
 Gear Reduction Mechanics

Additional application specific pa-
rameters

JGB = Gear Box Inertia
JLG  =  Load gear inertia (oz. in.  
  Sec2)
JMG  =  Motor gear inertia (oz. in.  
  Sec2)
RLG =  Load gear radius (in.)
RMG =  Motor gear radius (in.)
G  =  Reduction ratio, RLG/RMG 
  or rated gear box ratio

 At Motor   Reflected to
Parameter    Shaft     Motor Shaft

Torque, T   N/A   
TL + TF

     G E
Speed, ωM  N/A   ωLG

Inertia, J
 discrete   JM + JMG 

JL + JLG

 gears        G
2E

Inertia,   JM + JGB JL/G2E
 gear box

T = µWLT + FP +Fg   (RP)               E

=(0.004)(4,000 oz) + 160 oz + 0 1.5”= 293 oz in.
        0.90

ωL=   ν    =
 (24”/1 Sec)(60 Sec/Min)

        2πRP      (2πRad/Rev)(1.5 in.)

=153 RPM, but

for a trapezoidal move, ωmax= 3/2ωTRAP 
therefore, ωmax = 230 RPM

J =( 
WLT

   )RP
2 + JP

        E • g

=       
4,000 oz.

          (1.5”)2 + JP
    0.90(386 in./Sec2)

= 26 oz. in. Sec2 + JP

From page 6, Jp = (0.0041 Sec2/in) 
(1.5”)4 (0.5”) (4.48 oz./in3) 
= 0.046 oz. in. Sec2 - i.e., negligible.

Step 2 - Calculations of total param-
eters at motor shaft: The gear box 
equations shown in Figure 13B may 
be used for these calculations.

B.  Configuration No. 2:
 Timing Belt Mechanics

Additional application specific  
parameters

JLP = Load pulley inertia (oz. in.  
  Sec2)
JMP  =  Motor pulley inertia (oz. in.  
  Sec2)
RLP =  Load pulley radius (in.)
RMP =  Motor pulley radius (in.)
G  =  Reduction ratio, RLP/RMP   

 At Motor   Reflected to
Parameter    Shaft     Motor Shaft

Torque, T      N/A     
TL + TF

       G E
Speed, ωM     N/A        ωLG

Inertia, J
 at motor     JM+JMP+JB      

JL + JLP

 shaft           G
2E

T = 
TL + TF = 293 + 0 oz. in. = 33 oz. in.        G E           10 (.9)

J =   
JL   + JM + JGB

      G
2E

= 26 oz. in. Sec2 + 0.04 oz. in. Sec2 + JM
       (10)2.9

= 0.33 oz. in. Sec2 + JM

ωM = (230 RPM) 10 = 2,300 RPM

Step 3 - Calculation of peak torque 
requirement: From page 6 we have 
TP= TJ + TL + TF = (JL+M)α + TL + TF 
= (0.33 oz. in. Sec2 + JM)α + TL + TF, 
but α = (2,300 RPM/9.55) / t1 = (241 
Rad/Sec)/0.333 Sec = 723 Rad/Sec2, 
and TP = (0.33 oz. in. Sec2 + J) (723 
Rad/Sec2) + 33 oz. in. + 0 oz. in. ≈ 272 
oz. in., assuming motor rotor inertia is 
small relative to reflected load inertia.

Step 4 - Calculation of RMS torque re-
quirement: Equation (6) provides the 
desired value as follows:

FIGURE 13

TRMS = √ TP
2 t1 + (TL + TF)2 t2 + (TJ - TL - TF)2 t3

   t1 + t2 + t3 + t4
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BDN 
SeriesDIH11

DIH11-   -BDN Series
BEI’s new performer, the DIH11-BDN Series, provides 

a complete, compact package to drop into any design 
where you need the reliability and long life of brushless 
motors.  These housed motors boast all the advantages 
of DC permanent-magnet motors, plus linear speed/torque 
curves, long life, no risk of demagnetizing, freedom 
from brush dust, quieter operation, and better thermal 
performance.

Description
Elimination of brushes and mechanical commutators, 

coupled with the low inertia and shorter mechanical time 
constant resulting from internal rotor placement, make 
DIH11-BDN Series motors ideal for high speed operations 
as well as incremental or start-stop motion.

Brushless vs. Brush-Type Benefits
• Smaller motor packages
• High speed operation
• Greater through-put
• Inherently explosion resistant

Options
Choose from feedback components to suit any require-

ments, including an optional mounted BEI encoder.  Select 
a winding configuration and stack length to match your 
performance parameters.  Specify a standard or double-
ended shaft.  These standard options can be defined in 
the part number.  Or consult a BEI specialist for advice 
on other custom features such as a wye center-tap, skewed 
windings, and alternate magnet materials.

The data, specifications, and electrical parameters presented in this data sheet illustrate 
typical applications, are for reference only and are subject to change without notice. 
Although efforts have been made to ensure the accuracy of the information given, nothing 
herein is intended or should be construed as a warranty of the performance or design of BEI 
products. Product and data warranties are described solely in BEI contractual documents.

TO DETERMINE WATTS OUTPUT:
Watts out = Torque (oz•in) x Speed (rpm) x (7.49 x 10-4)
1 HP = 746 Watts

Applications
• Medical equipment
• Optical scanners
• Incremental and streaming tape drives
• Test and measurement devices
• Machine tools and pumps
• Blowers and fans
• Automated manufacturing - robotics, pick-and-place
• Semi-conductor processing equipment
• Computer peripherals, printers and plotters

Ordering Information
DIH 11 -   - BDN

Basic Model No.
Standard Diameter 11 = 1.1”
Housing Length (l / in tenths of an inch; i.e. 14, 19)
Factory Contolled
Rear shaft extension/encoder mounting provisions
N = No
Y = Yes
Winding option (select A-E, see selection chart, over) or specify.

DIH11
D - Direct Current
I - Internal Rotor 
H - Housed



DIH11- -BDN 
DC Brushless Motors

Specifications subject to change without notice. Printed in U.S.A.

   Standard Motor Parameters***                      UNITS                     SYMBOL                   DIH11-14                   DIH11-19

   Max. Recommended Speed                              RPM                           ω NL                          18,000                        18,000

   Peak Torque*                                                     oz•in                            TP                              3.0                              8.0

   Continuous Stall Torque**                                  oz•in                            Tcs                              1.1                              3.5

   Motor Constant                                                  oz•in                            
K

M
                             .52                              1.1                                                                             √ Watt

   Electrical Time Constant                                 Milli-sec                          τE                              .15                              .26

   Mechanical Time Constant                              Milli-sec                          τM                             13.7                             5.0

   Power I2R @ Peak Torque                                 Watts                            PP                             32.9                            54.4

   Damping Factor                                                 oz•in                            
F

O                            .0015                           .008   (Zero Impedance)                                            rad/sec

   Friction Torque                                                   oz•in                            TF                              .07                              .10

   Rotor Inertia                                                  oz•in•sec2                        JM                          2.1x10-5                      4.1x10-5

   Thermal Resistance                                        °C/Watt                         Θth                             12.0                            8.0

   Max. Allowable Winding Temp.                            °C                                                                125                            125

   Phases/Winding Type                                                                                                               3/Y                             3/Y

   Poles                                                                                                                                          4                                4

   Weight                                                                  oz.                              W                               2                                3

   Length                                                                 in.                                l                               1.4                              1.9

Ø1.1 MAX.

Ø.500
.50 ± .03

.1248

.1245Ø

.050

.003  A

4x  #4–40 UNC–2B
        .18 MAX. THD PENETRATION
      EQ SP ON Ø.750 B.C.

LEAD WIRE: PVC UL #1061 80°C
3x #24 AWG
5x #28 AWG
12.0 MIN. LONG

+.000
–.005

–A–

    LEAD              CIRCUIT           WIRE SIZE
  COLOR           TERMINAL               AWG.

     BRN               SENSOR 1                  28

     BLU               SENSOR 2                  28

     ORG               SENSOR 3                  28

     YEL          SENSOR SUPPLY            28

     GRY        SENSOR RETURN           28

     RED                PHASE A                   24

     BLK                PHASE B                   24

     GRN                PHASE C                   24

GENERAL CHARACTERISTICS:
Ambient Operating Temperature: -55°C to 65°C
Insulation Resistance @ 500VDC: 1000 Megaohms Min.
Bearings: Grease Packed, Double Shielded

    Standard Winding                                                                                                              DIH11-14                                   DIH11-19
    Constants***                                        Units                  Tol           Symbol       A        B        C       D        E        A       B        C        D       E
    DC Resistance                                      Ohms              ±12.5%            R         39.2                                             3.4
    Voltage @ Peak Torque                          Volts               Nominal            VP        36.8                                            13.6
    Current @ Peak Torque                      Amperes           Nominal            IP          .94                                              4.0

    Torque Sensitivity                              oz•in/Amp            ±10%             KT         3.2                                              2.0
    Back EMF Constant                        Volts/(rad/sec)         ±10%             KB        .023                                           0.014
    Inductance                                        Milli-Henry            ±30%              L          6.0                                             0.90
* 10 Sec at 25°C Ambient, 125°C Winding Temperature
** 25°C Ambient, 125°C Winding Temperature and Heatsunk to 12” x 12” x 1/4” Aluminum Plate.
*** Other operating speeds and torques are available to suit specific application requirements.



BBN 
SeriesDIH18

DIH18-   -BBN Series
BEI’s new performer, the DIH18-BBN Series, provides 

a complete, compact package to drop into any design where 
you need the reliability and long life of brushless motors.  
These housed motors boast all the advantages 
of DC permanent-magnet motors, plus linear speed/torque 
curves, long life, no risk of demagnetizing, freedom 
from brush dust, quieter operation, and better thermal 
performance.

Description
Elimination of brushes and mechanical commutators, 

coupled with the low inertia and shorter mechanical time 
constant resulting from internal rotor placement, make 
DIH18-BBN Series motors ideal for high speed operations 
as well as incremental or start-stop motion.

Brushless vs. Brush-Type Benefits
• Smaller motor packages
• High speed operation
• Greater through-put
• Inherently explosion resistant

Options
Choose from feedback components to suit any require-

ments, including an optional mounted BEI encoder.  Select 
a winding configuration and stack length to match your 
performance parameters.  Specify a standard or double-
ended shaft.  These standard options can be defined in 
the part number.  Or consult a BEI specialist for advice 
on other custom features such as a wye center-tap, skewed 
windings, and alternate magnet materials.

Applications
• Medical equipment
• Optical scanners
• Incremental and streaming tape drives
• Test and measurement devices
• Machine tools and pumps
• Blowers and fans
• Automated manufacturing - robotics, pick-and-place
• Semi-conductor processing equipment
• Computer peripherals, printers and plotters

The data, specifications, and electrical parameters presented in this data sheet illustrate 
typical applications, are for reference only and are subject to change without notice. 
Although efforts have been made to ensure the accuracy of the information given, nothing 
herein is intended or should be construed as a warranty of the performance or design of BEI 
products. Product and data warranties are described solely in BEI contractual documents.

TO DETERMINE WATTS OUTPUT:
Watts out = Torque (oz•in) x Speed (rpm) x (7.49 x 10-4)
1 HP = 746 Watts

Ordering Information
DIH18 -   - BBN 

18 Standard Diameter (in tenths of an inch; i.e., 1.75 inches)
Housing Length (l / in tenths of an inch; i.e. 14, 16, 18, 21)
Factory Contolled
Rear shaft extension/encoder mounting provisions
N = No
Y = Yes
Winding option (select A-E, see selection chart, over) or specify.

DIH18
D - Direct Current
I - Internal Rotor 
H - Standard Housing



DIH18- -BBN 
DC Brushless Motors

Specifications subject to change without notice. Printed in U.S.A.

   Standard Motor Parameters***        UNITS           SYMBOL         DIH18-14         DIH18-16         DIH18-18         DIH18-21

   Max. Recommended Speed                RPM                 ω NL                18,000              16,000              14,000             14,000

   Peak Torque*                                       oz•in                  TP                   12.0                  20.0                  28.0                 36.0

   Continuous Stall Torque**                    oz•in                 TCS                   4.3                    7.5                   11.5                 13.5

   Motor Constant                                    oz•in                 
KM                    1.1                   1.85                  2.62                 2.81

                                                               √ Watt

   Electrical Time Constant                   Milli-sec                τE                    .39                    .44                    .51                   .55

   Mechanical Time Constant                Milli-sec                τM                   15.7                  10.8                   7.9                   .93

   Power I2R @ Peak Torque                   Watts                  PP                  122.4                117.2                114.2               164.3

   Damping Factor                                   oz•in                  
FO                   .008                  .024                  .049                 .056   (Zero Impedance)                              rad/sec

   Friction Torque @ 5 KRPM                 oz•in                  TF                     .3                      .5                      .7                    1.0

   Rotor Inertia                                    oz•in•sec2              JM               1.3 x 10-4          2.6 x 10-4          3.8 x 10-4         5.2 x 10-4

   Thermal Resistance                          ºC/Watt                Θth                    5.4                    4.9                    4.4                   3.8

   Max. Allowable Winding Temp.              ºC                                            155                  155                  155                  155

   Phases/Winding Type                                                                             3/Y                   3/Y                   3/Y                   3/Y

   Poles                                                                                                        4                      4                      4                      4

   Weight                                                    oz.                    W                    5.2                    6.8                    8.4                  10.0

   Length                                                   in.                      l                      1.4                    1.6                    1.8                   2.1

Ø1.8 MAX.

Ø.875
+ .000
- .005

PVC UL #1061 80°C
3x #20 AWG
5x #24 AWG
12.0 MIN. LONG

LEAD WIRE:

.2498

.2495Ø     

.003  A

4x  #4–40 UNC–2B
        .28 MAX. THD PENETRATION
      EQ SP ON Ø1.250 B.C.

–A–

.75
±.03

.050

    LEAD              CIRCUIT           WIRE SIZE
  COLOR           TERMINAL               AWG.

     BRN               SENSOR 1                  24

     BLU               SENSOR 2                  24

     ORG               SENSOR 3                  24

     YEL          SENSOR SUPPLY            24

     GRY        SENSOR RETURN           24

     RED                PHASE A                   20

     BLK                PHASE B                   20

     GRN                PHASE C                   20

GENERAL CHARACTERISTICS:
Ambient Operating Temperature: -55ºC to 65ºC
Insulation Resistance @ 500VDC: 1000 Megaohms Min.
Bearings: Grease Packed, Double Shielded

     Standard Winding                                                                                                DIH18-14                                  DIH18-16                                  DIH18-18                                   DIH18-21

     Constants***                             Units                   Tol          Symbol      A       B       C       D        E        A        B       C       D       E       A       B       C       D        E        A       B       C       D       E

     DC Resistance                            Ohms              ±12.5%           R          .85    1.35  2.10  3.28   4.9    .75                                            .91                                             .73

     Voltage @ Peak Torque               Volts              Nominal         VP        10.2   15.3  19.1  23.9  25.0  9.38                                          10.2                                           11.0

     Current @ Peak Torque          Amperes           Nominal          IP         12.0   11.3   9.1    7.3    5.1   12.5                                          11.2                                           15.0

     Torque Sensitivity                  oz•in/Amp           ±10%           KT         1.0    1.06  1.32  1.65  2.35  1.60                                          2.50                                           2.40

     Back EMF Constant             Volts/(rad/sec)        ±10%           KB        .007  .0075 .0093 .0117 .0166 .011                                          .018                                           .017

     Inductance                             Milli-Henry           ±30%            L          .33     .47    .74   1.15  1.91   .33                                            .46                                             .40

* 10 Sec at 25ºC Ambient, 155ºC Winding Temperature
** 25ºC Ambient, 155ºC Winding Temperature and Heatsunk to 6” x 6” x 1/4” Aluminum Plate.
*** Other operating speeds and torques are available to suit specific application requirements.



BDN 
SeriesDIH23

DIH23-   -BDN Series
BEI’s proven performer, the DIH23-BDN Series, pro-

vides a complete, compact package to drop into any design 
where you need the reliability and long life of brushless 
motors.  These housed motors boast all the advantages of DC 
permanent-magnet motors, plus linear speed/torque curves, 
long life, no risk of demagnetizing, freedom from brush 
dust, quieter operation, and better thermal performance.

Description
Elimination of brushes and mechanical commutators, 

coupled with the low inertia and shorter mechanical time-
constant resulting from internal rotor placement, make 
DIH23-BDN Series motors ideal for high speed operations 
as well as incremental or start-stop motion.

Brushless vs. Brush-Type Benefits
• Smaller motor packages
• High speed operation
• Greater through-put
• Inherently explosion resistant

Options
Choose from feedback components to suit any require-

ments, including an optional mounted BEI encoder.  
Select a winding configuration and stack length to match 
your performance parameters.  Specify a standard or dou-
ble-ended shaft.  These standard options can be defined 
in the part number.  Or consult a BEI specialist for advice 
on other custom features such as a wye center-tap, skewed 
windings, and alternate magnet materials.

The data, specifications, and electrical parameters presented in this data sheet illustrate 
typical applications, are for reference only and are subject to change without notice. 
Although efforts have been made to ensure the accuracy of the information given, nothing 
herein is intended or should be construed as a warranty of the performance or design of BEI 
products. Product and data warranties are described solely in BEI contractual documents.

TO DETERMINE WATTS OUTPUT:
Watts out = Torque (oz•in) x Speed (rpm) x (7.49 x 10-4)
1 HP = 746 Watts

Applications
• Medical equipment
• Optical scanners
• Incremental and streaming tape drives
• Test and measurement devices
• Machine tools and pumps
• Blowers and fans
• Automated manufacturing – robotics, pick-and-place
• Semi-conductor processing equipment
• Computer peripherals, printers and plotters

Ordering Information
DIH23 -   - BDN 

23 Standard Diameter (in tenths of an inch; i.e., 2.25 inches)
Housing Length (l / in tenths of an inch; i.e. 13, 16, 19, 22)
Factory Contolled
Rear shaft extension/encoder mounting provisions
N = No
Y = Yes
Winding option (select A-E, see selection chart, over) or specify.

DIH23
D - Direct Current
I - Internal Rotor 
H - Standard Housing



DIH23- -BDN 
DC Brushless Motors

Specifications subject to change without notice. Printed in U.S.A.

   Standard Motor Parameters***        UNITS           SYMBOL         DIH23-13         DIH23-16         DIH23-19         DIH23-22

   Max. Recommended Speed                RPM                 ω NL                20,000              18,000              16,000             14,000

   Continuous Stall Torque**                    oz•in                  TCS                   7.8                   14.5                  20.5                   28

   Peak Torque*                                       oz•in                  TP                    24                    40                    50                    80

   Motor Constant                                    oz•in                 
KM                    2.5                    4.4                    5.8                   6.2

                                                               √ Watt

   Electrical Time Constant                   Milli-sec                τE                    .65                    1.0                    1.0                   .80

   Mechanical Time Constant                Milli-sec                τM                   10.6                   6.7                    6.3                   6.7

   Power I2R @ Peak Torque                   Watts                  PP                   93.7                  83.0                  74.5                  167

   Damping Factor                                   oz•in                  
FO                   .043                 0.136                0.237                 .27   (Zero Impedance)                              rad/sec

   Friction Torque @ 5 KRPM                 oz•in                  TF                    0.7                    1.0                    1.0                   1.5

   Rotor Inertia                                    oz•in•sec2              JM               4.6 x 10-4          9.1 x 10-4          1.5 x 10-3         1.8 x 10-3

   Thermal Resistance                          ºC/Watt                Θth                    7.0                    6.2                    5.6                   4.0

   Max. Allowable Winding Temp.              ºC                                            125                  125                  125                  125

   Phases/Winding Type                                                                             3/Y                   3/Y                   3/Y                   3/Y

   Poles                                                                                                        8                      8                      8                      8

   Weight                                                    oz.                    W                     8                     12                    15                    19

   Length                                                   in.                      l                      1.3                    1.6                    1.9                   2.2

Ø 2.25
 MAX. 

+.000
–.003Ø.875

–A–

.05

.75 ± .03

.2498

.2495Ø

LEAD WIRE:   PVC, UL #1060 80°C
                       3x #20 AWG
                       5x #24 AWG
                       12.0 MIN. LONG

4x  #4–40 UNC–2B
        .23 MAX. THD PENETRATION
      EQ SP ON Ø1.250 B.C.

.003  A

    LEAD              CIRCUIT           WIRE SIZE
  COLOR           TERMINAL               AWG.

     BRN               SENSOR 1                  24

     BLU               SENSOR 2                  24

     ORG               SENSOR 3                  24

     YEL          SENSOR SUPPLY            24

     GRY        SENSOR RETURN           24

     RED                PHASE A                   20

     BLK                PHASE B                   20

     GRN                PHASE C                   20

GENERAL CHARACTERISTICS:
Ambient Operating Temperature: -55ºC to 65ºC
Insulation Resistance @ 500VDC: 1000 Megaohms Min.
Bearings: Grease Packed, Double Shielded

     Standard Winding                                                                                                DIH23-13                                  DIH23-16                                  DIH23-19                                   DIH23-22

     Constants***                             Units                   Tol          Symbol      A       B       C       D        E        A        B       C       D       E       A       B       C       D        E        A       B       C       D       E

     DC Resistance                            Ohms              ±12.5%           R          1.1                                             .60                                            .43                                             .55

     Voltage @ Peak Torque               Volts              Nominal         VP        10.2                                           7.06                                          5.66                                           8.30

     Current @ Peak Torque          Amperes           Nominal          IP         9.23                                           11.8                                          13.2                                           15.1

     Torque Sensitivity                  oz•in/Amp           ±10%           KT        2.60                                           3.40                                           3.8                                            5.30

     Back EMF Constant             Volts/(rad/sec)        ±10%           KB        .018                                          0.024                                         .027                                           .037

     Inductance                             Milli-Henry           ±30%            L          .71                                            0.60                                           .43                                             .60

* 10 Sec at 25ºC Ambient, 125ºC Winding Temperature
** 25ºC Ambient, 125ºC Winding Temperature and Heatsunk to 12” x 12” x 1/4” Aluminum Plate.
*** Other operating speeds and torques are available to suit specific application requirements.



BBN 
Series

DIH30-BBN Series

DIH30
DIH30-   -BBN Series

BEI’s new performer, the DIH30-BBN Series, provides 
a complete, compact package to drop into any design 
where you need the reliability and long life of brushless 
motors.  These housed motors boast all the advantages of DC 
permanent-magnet motors, plus linear speed/torque curves, 
long life, no risk of demagnetizing, freedom from brush 
dust, quieter operation, and better thermal performance.

Description
Elimination of brushes and mechanical commutators, 

coupled with the low inertia and shorter mechanical time 
constant resulting from internal rotor placement, make 
DIH30-BBN Series motors ideal for high speed operations 
as well as incremental or start-stop motion.

Brushless vs. Brush-Type Benefits
• Smaller motor packages
• High speed operation
• Greater through-put
• Inherently explosion resistant

Options
Choose from feedback components to suit any require-

ments, including an optional mounted BEI encoder.  
Select a winding configuration and stack length to match 
your performance parameters.  Specify a standard or dou-
ble-ended shaft.  These standard options can be defined 
in the part number.  Or consult a BEI specialist for advice 
on other custom features such as a wye center-tap, skewed 
windings, and alternate magnet materials.

Applications
• Medical equipment
• Optical scanners
• Incremental and streaming tape drives
• Test and measurement devices
• Machine tools and pumps
• Blowers and fans
• Automated manufacturing – robotics, pick-and-place
• Semi-conductor processing equipment
• Computer peripherals, printers and plotters

The data, specifications, and electrical parameters presented in this data sheet illustrate 
typical applications, are for reference only and are subject to change without notice. 
Although efforts have been made to ensure the accuracy of the information given, nothing 
herein is intended or should be construed as a warranty of the performance or design of BEI 
products. Product and data warranties are described solely in BEI contractual documents.

TO DETERMINE WATTS OUTPUT:
Watts out = Torque (oz•in) x Speed (rpm) x (7.49 x 10-4)
1 HP = 746 Watts

Ordering Information
DIH30 -   - BBN 

Standard Diameter (in tenths of an inch; i.e., 3.0 inches)
Housing Length (l / in tenths of an inch; i.e. 16, 19, 22, 25)
Factory Contolled
Rear shaft extension/encoder mounting provisions
N = No
Y = Yes
Winding option (select A-E, see selection chart, over) or specify.

DIH30
D - Direct Current
I - Internal Rotor 
H - Standard Housing



DIH30- -BBN 
DC Brushless Motors

Specifications subject to change without notice. Printed in U.S.A.

   Standard Motor Parameters***        UNITS           SYMBOL         DIH30-16         DIH30-19         DIH30-22         DIH30-25

   Max. Recommended Speed                RPM                 ω NL                 8,000                8,000                8,000               8,000

   Continuous Stall Torque**                    oz•in                 TCS                   13                    25                    38                    46

   Peak Torque*                                       oz•in                  TP                    40                    70                   120                  150

   Motor Constant                                    oz•in                 
KM                    3.2                    5.6                    7.4                   9.0

                                                               √ Watt

   Electrical Time Constant                   Milli-sec                τE                   1.17                  1.74                  1.95                 1.80

   Mechanical Time Constant                Milli-sec                τM                    9.3                    8.1                    5.8                   4.7

   Power I2R @ Peak Torque                   Watts                  PP                   159                  187                  266                  278

   Damping Factor                                   oz•in                  FO                   .071                   .19                    .38                   .57   (Zero Impedance)                              rad/sec

   Friction Torque @ 5 KRPM                 oz•in                  TF                    1.0                    2.0                    3.0                   4.0

   Rotor Inertia                                    oz•in•sec2              JM               6.6 x 10-4          1.5 x 10-3          2.2 x 10-3         2.9 x 10-3

   Thermal Resistance                          ºC/Watt                Θth                    5.0                    3.8                    3.2                   3.0

   Max. Allowable Winding Temp.              ºC                                            155                  155                  155                  155

   Phases/Winding Type                                                                             3/Y                   3/Y                   3/Y                   3/Y

   Poles                                                                                                        4                      4                      4                      4

   Weight                                                    oz.                    W                    17                    23                    27                    34

   Length                                                   in.                      l                      1.6                    1.9                    2.2                   2.5

.3748

.3745Ø

.003  A

4x  #10-24 UNC–2B
        .25 MIN. FULL THD
      EQ SP ON Ø2.250 B.C.

–A–

Ø3.0

Ø1.500
±.000
–.000

LEAD WIRE: TEFLON TYPE E
PER MIL–W–16878/4
3x #20 AWG
5x #24 AWG
12.0 MIN. LONG

.10

1.0

    LEAD              CIRCUIT           WIRE SIZE
  COLOR           TERMINAL               AWG.

     BRN               SENSOR 1                  24

     BLU               SENSOR 2                  24

     ORG               SENSOR 3                  24

     YEL          SENSOR SUPPLY            24

     GRY        SENSOR RETURN           24

     RED                PHASE A                   20

     BLK                PHASE B                   20

     GRN                PHASE C                   20

GENERAL CHARACTERISTICS:
Ambient Operating Temperature: -55ºC to 65ºC
Insulation Resistance @ 500VDC: 1000 Megaohms Min.
Bearings: Grease Packed, Double Shielded

     Standard Winding                                                                                                DIH30-16                                  DIH30-19                                  DIH30-22                                   DIH30-25

     Constants***                             Units                   Tol          Symbol      A       B       C       D        E        A        B       C       D       E       A       B       C       D        E        A       B       C       D       E

     DC Resistance                            Ohms              ±12.5%           R          .78                                             .64                                            .48                                             .25

     Voltage @ Peak Torque               Volts              Nominal         VP        11.2                                           9.96                                          11.3                                           8.33

     Current @ Peak Torque          Amperes           Nominal          IP         14.3                                           15.6                                          23.5                                           33.3

     Torque Sensitivity                  oz•in/Amp           ±10%           KT         2.8                                             4.5                                            5.1                                             4.5

     Back EMF Constant             Volts/(rad/sec)        ±10%           KB        .020                                           .032                                          .036                                           .032

     Inductance                             Milli-Henry           ±30%            L          .91                                             1.1                                            .94                                             .45

* 10 Sec at 25ºC Ambient, 155ºC Winding Temperature
** 25ºC Ambient, 155ºC Winding Temperature and Heatsunk to 12” x 12” x 1/4” Aluminum Plate.
*** Other operating speeds and torques are available to suit specific application requirements.



CDY 
SeriesDIN34

DIN34-   -CDY Series
This proven BEI performer, the DIN34-CDY Series, 

provides a complete, compact package to drop into any 
design where you need the reliability and long life of 
brushless motors.  These durably housed motors boast all 
the advantages of DC permanent-magnet motors, plus 
linear speed/torque curves, long life, no risk of demagnetiz-
ing, freedom from brush dust, quieter operation, and better 
thermal performance.

Description
Elimination of brushes and mechanical commutators, 

coupled with the low inertia and shorter mechanical time-
constant resulting from internal rotor placement, make 
DIN34 Series motors ideal for high speed operations as 
well as incremental or start-stop motion.  Use of low-
cog magnetics make this design especially well-suited for 
applications requiring low speed smoothness.

Brushless vs. Brush-Type Benefits
• Smaller, “flatter” motor package form factors
• Greater through-put
• High speed operation
• Inherently explosion resistant

Options
Choose from feedback components to suit any require-

ments, including an optional mounted BEI encoder.  
Select a winding configuration and stack length to match 
your performance parameters.  Specify a standard or 
double-ended shaft.  These standard options can be 

defined in the part number.  Or consult a BEI specialist for 
advice on other custom features such as a wye center-tap, 
skewed windings, and alternate magnet materials.

Applications
• Medical equipment
• Test and measurement devices
• Machine tools and pumps
• Blowers and fans
• Automated manufacturing – robotics, pick-and-place
• Semi-conductor processing equipment
• Lead screw drivers

TO DETERMINE WATTS OUTPUT:
Watts out = Torque (oz•in) x Speed (rpm) x (7.49 x 10-4)
1 HP = 746 Watts

The data, specifications, and electrical parameters presented in this data sheet illustrate 
typical applications, are for reference only and are subject to change without notice. 
Although efforts have been made to ensure the accuracy of the information given, nothing 
herein is intended or should be construed as a warranty of the performance or design of BEI 
products. Product and data warranties are described solely in BEI contractual documents.

Ordering Information
DIN34 -   - CDY 

34 Standard Diameter  NEMA 34
Housing Length (l / in tenths of an inch; i.e. 20, 26, 32)
Factory Contolled
Rear shaft extension/encoder mounting provisions
N = No
Y = Yes
Winding option (select A-E, see selection chart, over) or specify.

DIN34
D - Direct Current
I - Internal Rotor 
N - NEMA Flange

DIN34-CDY Series



DIN34- -CDY 
DC Brushless Motors

Specifications subject to change without notice. Printed in U.S.A.

.3748

.3745Ø

.3748

.3745Ø

.003  A

.55 ± .03

.063

1.19 ± .03Ø2.875 ± .002

3.39

2x  #4–40 UNC–2B
        .27 MAX. THD PENETRATION
      EQ SP ON Ø1.812 B.C.

4x R .25

4x Ø.22 THRU
EQ SP ON Ø3.875 B.C.

LEAD WIRE: TEFLON TYPE E
3x #18 AWG
5x #24 AWG
12.0 MIN. LONG

–A–

    LEAD              CIRCUIT           WIRE SIZE
  COLOR           TERMINAL               AWG.

     BRN               SENSOR 1                  24

     BLU               SENSOR 2                  24

     ORG               SENSOR 3                  24

     YEL          SENSOR SUPPLY            24

     GRY        SENSOR RETURN           24

     RED                PHASE A                   18

     BLK                PHASE B                   18

     GRN                PHASE C                   18

GENERAL CHARACTERISTICS:
Ambient Operating Temperature: -55ºC to 65ºC
Insulation Resistance @ 500VDC: 1000 Megaohms Min.
Bearings: Grease Packed, Double Shielded

   Standard Motor Parameters***         UNITS                SYMBOL              DIN34-20              DIN34-26              DIN34-32

   Max. Recommended Speed                  RPM                       ω NL                     18,000                   18,000                   18,000

   Peak Torque*                                         oz•in                        TP                         120                       250                       350

   Continuous Stall Torque**                      oz•in                       TCS                         50                        100                       135

   Motor Constant                                      oz•in                        
KM                       11.1                       19.4                       23.3

                                                                 √ Watt

   Electrical Time Constant                    Milli-sec                     τE                         1.9                         3.1                         3.7

   Mechanical Time Constant                 Milli-sec                     τM                         8.8                         5.7                         5.4

   Power I2R @ Peak Torque                    Watts                       PP                       116.1                     166.4                     212.3

   Damping Factor                                     oz•in                        
FO                        0.88                       2.65                       4.07   (Zero Impedance)                                rad/sec

   Friction Torque                                      oz•in                        TF                         3.0                         6.0                         7.0

   Rotor Inertia                                     oz•in•sec2                   JM                    7.7 x 10-3               1.5 x 10-2               2.2 x 10-2

   Thermal Resistance                            ºC/Watt                      Θth                        3.2                         2.5                         2.2

   Max. Allowable Winding Temp.                ºC                                                       125                       125                       125

   Phases/Winding Type                                                                                         3/Y                        3/Y                         3/Y

   Poles                                                                                                                     6                           6                           6

   Weight                                                      oz.                         W                          32                         48                         66

   Length                                                     in.                            l                          2.0                         2.6                         3.2

* 10 Sec at 25ºC Ambient, 125ºC Winding Temperature
** 25ºC Ambient, 125ºC Winding Temperature and Heatsunk to 12” x 12” x 1/4” Aluminum Plate.
*** Other operating speeds and torques are available to suit specific application requirements.

     Standard Winding                                                                                                         DIN34-20                                                    DIN34-26                                                   DIN-34-32

     Constants***                              Units                  Tol         Symbol            A                    B                    C                   A                    B                    C                   A                    B                  C

     DC Resistance                            Ohms              ±12.5%          R               0.30                                                           0.45                                                            0.36

     Voltage @ Peak Torque               Volts              Nominal         VP              5.90                                                           8.65                                                            9.00

     Current @ Peak Torque           Amperes           Nominal          IP               19.7                                                           19.2                                                              25

     Torque Sensitivity                  oz•in/Amp            ±10%           KT               6.1                                                            13.0                                                            14.0

     Back EMF Constant             Volts/(rad/sec)         ±10%           KB             0.043                                                         0.092                                                          0.099

     Inductance                             Milli-Henry            ±30%            L               0.57                                                           1.40                                                            1.33



DDY 
Series

DIH40-DDY Series

DIH40
DIH40-   -DDY Series

This new BEI performer, the DIH40-DDY Series, pro-
vides a complete, compact package to drop into any design 
where you need the reliability and long life of brushless 
motors.  These motors boast the linear speed/torque curve 
advantage of DC permanent-magnet motors, plus long life, 
higher operating speeds, freedom from brush dust, quieter 
operation, and better thermal performance.

Description
Elimination of brushes and mechanical commutators, 

coupled with the low inertia and shorter mechanical time- 
constant resulting from internal rotor placement, make 
DIH40-DDY Series motors ideal for high speed and vari-
able speed operations.

Brushless vs. Brush-Type Benefits
• Smaller, “flatter” motor package form factors
• Greater through-put
• High speed operation
• Inherently explosion resistant

Options
Choose from feedback components to suit any require-

ments, including an optional mounted BEI encoder.  
Select a winding configuration and stack length to match 
your performance parameters.  Consult a BEI applications 
engineer for advice on other custom features.

Applications
• Medical equipment
• Test and measurement devices
• Machine tools and pumps
• Blowers and fans
• Automated manufacturing - robotics, pick-and-place
• Semiconductor processing equipment
• Lead screw drivers

The data, specifications, and electrical parameters presented in this data sheet illustrate 
typical applications, are for reference only and are subject to change without notice. 
Although efforts have been made to ensure the accuracy of the information given, nothing 
herein is intended or should be construed as a warranty of the performance or design of BEI 
products. Product and data warranties are described solely in BEI contractual documents.

TO DETERMINE WATTS OUTPUT:
Watts out = Torque (oz•in) x Speed (rpm) x (7.49 x 10-4)
1 HP = 746 Watts

Ordering Information
DIH40 -   - DDY 

40 Standard Diameter (in tenths of an inch; i.e., 4.0 inches)
Housing Length (l / in tenths of an inch; i.e. 22, 28, 33)
Factory Contolled
Rear shaft extension/encoder mounting provisions
Y = Yes
Winding option (select A-E, see selection chart, over) or specify.

DIH40
D - Direct Current
I - Internal Rotor 
H - Housed



DIH40- -DDY 
DC Brushless Motors

Specifications subject to change without notice. Printed in U.S.A.

   Standard Motor Parameters***         UNITS                SYMBOL              DIH40-22              DIH40-28              DIH40-33

   Max. Recommended Speed                  RPM                       ω NL                     12,000                   12,000                   12,000

   Peak Torque*                                         oz•in                        TP                         150                       240                       350

   Continuous Stall Torque**                      oz•in                       TCS                         70                        110                       175

   Motor Constant                                      oz•in                        
KM                       14.2                       21.2                       28.5

                                                                 √ Watt

   Electrical Time Constant                    Milli-sec                     τE                         1.8                         1.8                         2.6

   Mechanical Time Constant                 Milli-sec                     τM                         8.8                         8.0                         6.6

   Power I2R @ Peak Torque                    Watts                       PP                         111                       129                       151

   Damping Factor                                     oz•in                        
FO                         1.4                         3.2                         5.8   (Zero Impedance)                                rad/sec

   Friction Torque                                      oz•in                        TF                         3.0                         5.0                         7.0

   Rotor Inertia                                     oz•in•sec2                   JM                        .013                       .025                       .038

   Thermal Resistance                            ºC/Watt                      Θth                        2.5                         2.1                         1.9

   Max. Allowable Winding Temp.                ºC                                                       125                       125                       125

   Phases/Winding Type                                                                                         3/Y                        3/Y                         3/Y

   Poles                                                                                                                     8                           8                           8

   Weight                                                      oz.                         W                          43                         65                         86

   Length                                                     in.                            l                          2.2                         2.8                         3.3

4x  #10–32 UNf–2B
        .38 MAX. THD PENETRATION
      EQ SP ON Ø3.000 B.C.

2x  #4–40 UNC–2B
        .36 MAX. THD PENETRATION
      EQ SP ON Ø.812 B.C.

.3748

.3745Ø
.3748
.3745Ø

.003  A

LEAD WIRE: TEFLON TYPE E
3x #18 AWG
5x #24 AWG
12.0 MIN. LONG

.55

.075

1.0

Ø2.186 ±.0002

Ø4.0 MAX.

–A–

    LEAD              CIRCUIT           WIRE SIZE
  COLOR           TERMINAL               AWG.

     BRN               SENSOR 1                  24

     BLU               SENSOR 2                  24

     ORG               SENSOR 3                  24

     YEL          SENSOR SUPPLY            24

     GRY        SENSOR RETURN           24

     RED                PHASE A                   18

     BLK                PHASE B                   18

     GRN                PHASE C                   18

GENERAL CHARACTERISTICS:
Ambient Operating Temperature: -55ºC to 65ºC
Insulation Resistance @ 500VDC: 1000 Megaohms Min.
Bearings: Grease Packed, Double Shielded

* 10 Sec at 25ºC Ambient, 125ºC Winding Temperature
** 25ºC Ambient, 125ºC Winding Temperature and Heatsunk to 12” x 12” x 1/4” Aluminum Plate.
*** Other operating speeds and torques are available to suit specific application requirements.

     Standard Winding                                                                                                       DIH40-22                                               DIH40-28                                               DIH40-33

     Constants***                             Units                   Tol          Symbol           A                    B                   C                    A                    B                   C                    A                   B               C

     DC Resistance                            Ohms              ±12.5%           R                .26                .40                 1.6                  .15                                                              .69

     Voltage @ Peak Torque               Volts            Nominal VP      VP              5.42              6.67               13.3                4.4                                                             10.2

     Current @ Peak Torque          Amperes         Nominal IP        IP              20.8              16.7                8.3                  29                                                             14.8

     Torque Sensitivity                  oz•in/Amp           ±10%           KT               7.2                9.0                18.0                8.2                                                             23.7

     Back EMF Constant             Volts/(rad/sec)        ±10%           KB              .051              .064               .127               .058                                                            .167

     Inductance                             Milli-Henry           ±30%             L                .47                .72                 3.0                   .3                                                               1.8



Series

DC Brushless Motors

DIP20
DIP20-   Series

BEI frameless motors are the perfect fit for critical designs 
that demand light weight and small size with peak perfor-
mance.  These reliable brushless motors boast all the advan-
tages of DC permanent-magnet motors, plus linear torque 
curves, long life, no risk of demagnetizing, freedom from brush 
dust, quieter operation, and better thermal performance.

Unhoused motors install easily.  They simplify your 
mechanical design task by eliminating costly, space-hungry 
gears, belts, and couplings.  Linear torque characteristics 
make control design easier, too.

Description
The low inertia and shorter mechanical time-constant 

resulting from internal rotor placement makes DIP20 
Series motors ideal for incremental or start-stop motion.  
And external windings shorten the thermal path to ambient.

Benefits
• Best for incremental or rapid start-and-stop use
• Low inertia
• Low switching losses

Options
Choose a standard bore size or a hub assembly.  Add 

a PCB with Hall effect transducers for low-cost commuta-
tion control.  Select a winding configuration and stack 
length to match your performance parameters.  These 
standard options can be specified in the part number.  Or 
consult a BEI specialist for advice on other custom features 
such as a wye center-tap, skewed winding, and alternate 
magnet materials.

The data, specifications, and electrical parameters presented in this data sheet illustrate 
typical applications, are for reference only and are subject to change without notice. 
Although efforts have been made to ensure the accuracy of the information given, nothing 
herein is intended or should be construed as a warranty of the performance or design of BEI 
products. Product and data warranties are described solely in BEI contractual documents.

TO DETERMINE WATTS OUTPUT:
Watts out = Torque (oz•in) x Speed (rpm) x (7.4 x 10-4)
1 HP = 746 Watts

Applications
• Incremental and streaming tape drives
• Laser and mirror scanners
• Medical equipment
• Test and measurement devices
• Machine tools and pumps
• Blowers and fans
• Computer peripherals, printers and plotters
• Automated manufacturing – robotics, pick-and-place, 

semiconductor processing equipment

Ordering Information
DIP20 -   -       

20 Standard diameter (in tenths of an inch; i.e., 2.0 inches)
Housing Length (lHousing Length (lHousing Length (  /  in tenths of an inch; i.e. 06, 09, 12, 15 or 19)l /  in tenths of an inch; i.e. 06, 09, 12, 15 or 19)l
Hub option (specify Z for no hub or H for standard hub assembly)
PC Board option (specify P for optional Hall-effect printed circuit board, 
Z for no board)
No option (specify Z)
Winding option (select A-E, see selection chart, over) or specify.

DIP20
D - Direct C urrent
I - Internal Rotor
P - Parts Set

DIP20 Series



DIP20-  
DC Brushless Motors

Specifications subject to change without notice. Printed in U.S.A.

BE0011-DIP20-5500

      Motor Parameters*                          UNITS        SYMBOL     DIP20-06     DIP20-09      DIP20-12      DIP20-15     DIP20-19

      Max. Recommended Speed              RPM              SP             14,000          12,000          12,000          10,000          10,000

      Theoretical Stall Torque**                  oz•in                TS                 30                 95                164               190               260

      Continuous Stall Torque***                oz•in               TCS               4.2                9.5               14.3              17.5              22.0

      Peak Torque****                                 oz•in               TP                 14                 43                 60                 80                 93

      Motor Constant                                  oz•in              
KM                1.7                3.3                4.3                5.1                6.0                                                                                                                          √Watt

      Electrical Time Constant                 Milli-sec             τE                .52                .50                .56                .62                .68

      Mechanical Time Constant              Milli-sec             τM                 21                12.3              11.7              10.0               9.6

      Power I2R @ Peak Torque                 Watts               PP               67.3             173.5            197.5              250               240

      Damping Factor                                 oz•in              FO               .021              .076               .13                .18                .26      (Zero Impedance)                            rad/sec

      Friction Torque @ 5 KRPM               oz•in               TF                0.7                1.2                2.0                2.5                3.0

      Rotor Inertia                                  oz•in•sec2          JM           4.6 x 10-4      9.1 x10-4       1.5 x 10-3      1.8 x 10-3     2.3 x 10-3

      Thermal Resistance                        ºC/Watt             Θth               12.0               9.5                7.7                6.7                6.1

      Rated Output Power**                       Watts              PR                 20                 55                 66                 76                 87

      Max. Allowable Winding Temp.            ºC                                      155               155               155               155               155

      Phases/Winding Type                                                                    3/Y               3/Y               3/Y                3/Y               3/Y

      Poles                                                                                                8                   8                   8                    8                   8

      Weight                                                  oz.                 W                2.1                4.5                6.0                7.9               10.0

      Length                                                 in.              l1, l2l2l , l3       .26/.30/.60    .56/.60/.90   .85/.90/1.20 1.16/1.20/1.50 1.46/1.50/1.90

√
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        LEAD              CIRCUIT           WIRE SIZE
    COLOR           TERMINAL               AWG.

          BRN               SENSOR 1                  24

          BLU               SENSOR 2                  24

          ORG               SENSOR 3                  24

          YEL          SENSOR SUPPLY            24

          GRY        SENSOR RETURN           24

          RED                PHASE A                   20

          BLK                PHASE B                   20

          GRN                PHASE C                   20

             
           

              

               

              

         

       

               

                

               

              

                 

                 

                 

           

           

                  

                  

                  

GENERAL CHARACTERISTICS:
Ambient Operating Temperature: -55ºC to 65ºC
Insulation Resistance @ 500VDC: 1000 Megaohms Min.

l3
MAX

l2

l1

Ø2.00

Ø1.80

Ø1.156

Ø1.250

Ø.937

OPTICAL
Hall effect – PC Board
Factory Mounted in
Appropriate Slots

Ø1.16

Ø1.99

.18 MAX

.045 MAX

l2

Magent Area

Ø.278 +.001
–.002

OPTICAL –
Hub Assembly

                                                                                                                                                                                                DIP20-06                             DIP20-09                             DIP20-12                             DIP20-15                              DIP20-19

          Winding Constants                  Units                 Tol.          Symbol      A      B      C      D       E       A       B      C      D      E      A      B      C      D       E       A       B      C      D      E      A      B      C      D       E

          DC Resistance                         Ohms            ±12.5%            R          1.3    2.1    3.3   5.2   8.3   1.9   4.6 11.5 18.1 45.1  1.6    2.5   6.2  15.4 24.2  3.3   8.1 12.8 20.2 32.0   0.4   1.0   1.6   4.0  10.0

          Voltage @ Peak Torque            Volts             Nominal           VP         9.1   11.8 14.9 18.7 23.7 18.2 28.7 46.2 58.1 93.4 17.8 22.1 34.8   55   61.1 28.7 45.3 57.2 72.1 91.1   9.8  15.5 19.8 31.5 50.3

          Current @ Peak Torque         Amperes          Nominal           IP          7.0    5.6    4.5   3.6   2.9   9.6   6.2    4.0    3.2    2.0  11.1   8.8   5.6   3.6   2.9   8.7   5.6   4.5    3.6    2.9   24.5 15.5 12.4  7.9   5.0

          Torque Sensitivity                 oz•in/Amp           ±10%             KT         2.0    2.5    3.1   3.9   4.9   4.5   6.9 10.7 13.4 21.0  5.4    6.8  10.7 16.8 21.0  9.2  14.3 17.9 22.4 28.1   3.8   6.0   7.5  11.8 18.5

          Back EMF Constant            Volts/KRPM         ±10%             KB        1.47 1.88 2.30 2.93 3.67 3.35 5.13 7.96 9.95 15.5 3.98 5.03 7.96 12.5 19.5  6.8  10.6 13.2 16.6 20.7 2.83 4.40 5.55 8.69 13.7

          Inductance                           Milli-Henry          ±30%              L           .68    1.1    1.7   2.7   4.3   .95   2.3    5.8    9.1   22.3  .90    1.4   3.5   8.6  13.6  2.1   5.0   7.9 12.5 19.8   .27   .68   1.1   2.7   6.8

* Performance measured as housed unit
** 25ºC Ambient
*** 25ºC Ambient, 155ºC Winding Temperature and Heatsunk to 6” x 6” x 1/8” Aluminum Plate.
**** 10 Sec at 25ºC Ambient, 155º Winding Temperature

                                                               

                  

                         

            

         

                 

            

                           

                                                               

                

            

             

         

          

         

          

                                                               

         

            

          

          

            

            

             

                                                               

      

          

         

         

         

          

      

   

   

   

   

      

   

   

   

   

     

   

   

   

   

      

   

   

   

   

                             

      

   

   

   

   

      

   

   

   

   

      

   

   

      

   

   

      

   

                            

     

  

  

  

      

   

  

   

   

     

   

   

   

     

   

   

   

      

   

                             

      

  

   

  

  

  

      

   

   

   

      

  

  

      

   

      

   

                             

      

  

  

  

  

     

   

   

   

     

   

   

   

     

   

  

   

      

   

   



Thousands of BEI Kimco motion control pro- 

ducts and devices are now in use in hundreds 

of applications worldwide. Some of our cus-

tomers are Fortune 100 companies. Some, 

Whether we build you a single prototype, 

or quickly ramp up to full-scale production, 

there’s always a constant. BEI Kimco engineers 

will work closely with you throughout the 

entire development process, and will 

examine every available pathway to higher 

performance and lower cost of ownership. 

What’s more, as part of CST,  we can 

immediatly draw on an extensive 

network of experts working in every facet 

of precision motion control.

To access a total motion control solution 

for your application, just call BEI Kimco 

Magnetics today. It’s the best way to put 

your project in motion.

BEI Kimco Division
2470 Coral Street - Bldg. D
Vista, CA 92081-8430 USA
Tel: (760) 597-7042, (800) 572-7560
Sales Fax: (760) 597-6320
Email: sales@beikimco.com
www.beikimco.com

Motors   www.beikimco.com

Brushless  DC Motors

© BEI Kimco Magnetics. All rights reserved. BE0015. 
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