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Hollow shaft motor/encoder

Description:

The CM-7000 is a high performance brushless DC
motor with integral optical encoder characterized by
a very high toque to inertia ratio. Five different sizes
with three different winding voltages are standard.
For different motor characteristics, please contact
the factory.
The motor was specifically designed for high speed,
high resolution positioning applications and is
available with the following encoder configurations:

- ultra low distortion incremental sine/cosine,
specifically designed for use with interpolators,
yielding up to 144 million measuring steps
- digital incremental up to 9,000 c/r (36,000
measuring steps)
- digital incremental with built-in interpolation from 

56,250 c/r (225,000 measuring steps) to
1,125,000 c/r (4.5 million measuring steps)
- up to 22 bits absolute in serial output format

Applications include semiconductor robots, turret
scanners.

Ordering information:

CM-7000-(1)), sine/cosine output
(1)= linecount.
Standard linecounts : 2250 & 4500 c/r *

CM-7050-(1), digital incremental output
(1)= linecount.
Standard linecounts: 2250, 4500 & 9000 c/r *

CM-7050-HHC-(1), digital output with integral
interpolator
(1) = linecount
Standard linecounts: 56,250; 70,313; 112,500;
140,625; 225,000; 281,250; 450,000; 562,500;
900,000 & 1,125,000 c/r *

(*) full quadrature cycles

For absolute output, please consult factory.

CM-7000 series, 7” brushless DC , 3.5” ID through shaft

3.497” to 3.503”
100 lbs axial, 50 lbs radial
.0004" T.I.R.
4.5 oz.in max  @20°C
continuous,reversible
2,500 RPM max
416 stainless
aluminum (stainless optional)
manufacturer's specs

operating: -20°C to+90°C

50 G's @ 11 ms
5-2,000 Hz @ 20 G's
98% without condensation

shaft ID:
shaft loading:
shaft runout:

starting torque:
shaft rotation:

shaft speed:
shaft material:

housing material:
bearing life:

temperature:

shock:
vibration:
humidity:

Mechanical Data:

8-32 UNF-2B
6 places eq. sp.
on a Ø 6.750" BC

10-32 UNF-2B
6 places eq. sp.
on a Ø 4.00" BC

Ø 4.472" through shaft OD

Ø 3.497"
    3.503"
through shaft ID

0.358"

3.14"

Ø 7.20"

encoder cable exit

motor cable exit
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Hollow shaft motor/encoder
CM-7000 series, 7” brushless DC , 3.5” ID through shaft

Encoder specifications

Motor specifications

motor wire color code:

black phase A
red phase B
white phase C

"Hall" switch color code:

brown C1
red C2
orange C3
green + 5V
yellow ground

0° 45° 90° 135°

360°

+ Vp

-Vp

0

channel A

channel B

peak to peak tracking : better than 3%

index channel
(TTL compatible)

shown is a typical index channel. 
other configurations are optional.

180° 225° 270° 315°

Vp is customer specified within the 
constraints of the power supply 

jitter

one full A and B cycle

φ

sine/cosine:

power supply:
output format:

output:
frequency response:
absolute accuracy of

zero-crossings:
distortion:

± 5 Vdc @  60 mA max.
A/B sine/cosine, incremental
default Vout = ± 0.5 V , zero-centered
flat up to 100 kHz

± 12 arcseconds typ.
less than 5% (Rmax/Rmin)

+ 5Vdc ± 10% @ 100 mA max (no load)
A/B quadrature, incremental, digital
150 kHz min. @ 85 °C
linedriver 26LS31,EIA std. RS 422 & DIN
66259 compatible

± 12 arcseconds typ.

+ 5Vdc ± 10% @ 250 mA max (no load)
A/B quadrature, incremental, digital
2.0 MHz min. @ 85°C
linedriver 26LS31,EIA std. RS 422 & DIN
66259 compatible

± 12 arcseconds typ.

18, 20 & 22 bits

channel A

channel B

index channel

5% typ

360°
180°±10°90°±30°

90°
270°

channel A inv.

channel B inv.

index channel inv.

digital, incremental:

power supply:
output format:

freqency response:
output:

absolute accuracy of
zero-crossings:

HHC (interpolated):

power supply:
output format:

freqency response:
output:

absolute accuracy of
zero-crossings:

digital, absolute:

voltage constant Kb V/krpm 57
terminal resistance, ± 12% Rm Ohm 2.4
terminal inductance, ±30% Lm mH 6
torque sensitivity, ±10% Kt oz.in/A 77
number of poles Np p 36

0°      3.3°     6.6°     10°     13.3°   13.6°   20°        mech. degrees

  Vab      Vac    Vbc     Vba    Vca     Vcb    Vab     

phase A

phase B

phase C

six step
commutation

commutation
channels 
sequence

motor lead
excitation
sequence

motor
BEMF

black (A)
red(B)

white (C)
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C2

C3
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