CP-500 Series Hollow Shaft Encoders

standoffs, 8 mm, 0.315"

10 pin connector

high with 3.2 mm, 0.125"; 3.2 mm, 320 p/n 3M™ 3473-6610
f ; : 0.125" .
255 (supplied with unit, 3;__‘ wide slot on
=" —_ 46 mm, 1.812" Oo|pin1
T — " bolt circle oo
og|]
[m)m]
39 mm, —— - oojpne
1.5" [— | K
square H 14 pin connector
- set screw 54 mm p/n 3M™ 3473-6614
(2x),4-40 2.126"
max pin1
1 15 mm,
—H}--1 059"
| —— dia. I
—>| 22 mm, 12.7 mm,
. . . 0.866" 0.5" dia. max pin 13
Description: . P
The CP-500 series hollow shaft encoder is a - . : )
. . shaft inner diameter: 12.7 mm, .5" max. shaft material: 416 stainless temperature: operating: -20°C to +100°C
Sma”, rugged deVlCE, with a package form shaft loading: (zolg axizl ,lllg N rad;al base material: aluminum (diecast) temperature CP-555*: operating: -20°C to +125°C
. 4 Ibs and 8 Ibs resp.. cover: aluminum / plastic optional shock: 50 G's@ 11 ms
factor of a 39 mm SteppEf motor. Maximum slahrlifr:g torque: 0.1 Ncm @ 20°C m?))l( beafring life: manufacturer's specs vibration: 5-2,000 Hz @ 20 G's
H iza i H _ shaft rotation: continuous,reversible  moment of inertia: 1.7 gcm 2 humidity: 98% without condensation
p055|b|e Shaft size I_S 1 ?Imm Wlth set“screw slewsp_eed: 160 rev/sec weight: approx. 0.2 kg protection: P 6:1 optional
mount, 12.7 mm with "end of shaft" mount- bearings: ABEC 5 (w/o shaft extension)
ing . The commutating versions (CP-5X5 se- A s _
ries) are specifically designed to commutate VAILABLE SPRINGS: op adjustmentangle - width
i C
brushless DC motors. The encoder light dimension @

source is a single light emitting diode, servo
controlled for constant light output over time
and temperature, the sensor is a monolithic
silicon array.

The package supports a wide variety of
electronics: incremental, incremental with
three bits absolute, as well as 8 and 10 bits
absolute. The sine/cosine versions allow a
high degree of interpolation because of the
low distortion waveform for extremely
accurate positioning and speed control. The
CP-500 sine/cosine version is BB™ ADS
7833 and VeCon chip compatible.

Options:

- custom linecounts and index configurations

- custom cable and spring bolt circle
configurations (spring with 44mm bolt
circle for 50 mm dia. motors available)

- the CP-550 and CP-550-8GC support a
6.35 mm, 0.25" max dia. shaft extension
through the back, end slotted.

- available for motor cavity mount without
cover and 14 pin PCB  mount connector

- absolute accuracy and sinewave distortion
plots

spring# A B C D

-01(mm)  49.1 44 3.2 32

-02 (mm)* 54 46 32 32
-02 (inch)* 2.126 1.812 0.125 32°

-03(mm) 75 64 5 90°

-04 (inch) 2.7 2.385 0.135 90°

(*) default spring

MOUNTING CONFIGURATIONS:

1/ "set screw" mounting (default):
recommended shaft length: 22 mm, 0.86" maxi-
mum, 9 mm, 0.350" minimum over mounting
surface.

2/ "end of shaft" mounting:

M4 screw, hex head recommended for mounting on
stepped shaft or directly on the inner race of the
motor bearing. M5 threading provided for extrac-
tion of encoder.The M4 screw can be inserted
through an access hole in the encoder. This mount-
ing does not need "side access" as for the set-
screws and also has the advantage of inherently
better centering of the encoder. For lower profile,
the shaft part extending beyond the encoder hous-
ing can be deleted, contact the factory for details.

mounting holes
bolt circle (D)

FTTT T,
NRRRE
[
7.75 mm
M5 thread
RN N 0.305
y
0.02"R max N'%
20.82 mm
.8‘20"
spring G+p hous‘ing
5.84 mm 71 mm
230" 280
. Yy

"end of shaft" mounting

CP-500, Incremental, Sine/Cosine

Ve ‘) Electrical Data: Pinout standard
g;]/ovvvjnv?g(;rc’yf - AN peak to peak tracking : better than 3% power Supply: consult factory * 12 V unit
! | i .
rotation, as seen f \ Vpis customer specified within the output format: incremental (10 pln Connedor).
from load end, /i \ constraints of the power supply "
degrees are in \ V& \ cycles/revolution: 100, 200, 256, 360, 500,
elettrical degrees } / } \ 360° 600, 1000,1024, 2048, ; ?ﬁgﬂ% A
unless otherwise . A 180° 2253 270° .315° 1| 2500 std. 3 nlc
designated o ia fer T3s N T fregency response: 150 kHz min. @ 85 °C 4 -12 Vde
/ i } ! }* jitter overall length: L =39 mm 5 nic
channel A // } i } P 6 channel B
I i H oan: 7 nlc
S N i Ordering Information: 8 37 Ve
channel B | 4 i i I, CP-500-(linecount)-(1)+shaft diameter 9 V reference input
vp™ ‘ ‘ S (1): configuration designator(3 alpha's), default (servo ground)
index channel < " one full A and B cycle— > amplitude: + 0.5 V centered at Vref. 10 index
(TTL compatible) m Please contact the factory for different amplitudes
J\/ ande wer supplies (e.g
shown is a typical index channel. power supply Wlth built-in Vref of 2.5 V). A
other configurations are optional. wide ran SIOf other output amplitudes and offsets
are avaialble.
Computer Optical Products, Inc. . (800)340-0404 . sales@opticalencoder.com . www.opticalencoder.com



CP-500 Series Hollow Shaft Encoders
| 2 |

o . pinout linedrivers: pinout TTL:
- 90°430° 0 Electrical Data: 1+ 5Vdc channel A
i r power supply: + 5Vdc + 10% @ 50 mA 2+ 5Vdc +5Vdc
chA | ’_\— max (no load) 3 channel A inv. ground
all waveforms | 5% typ output format: incremental 4 channel A ground
shown for cw chB ==~ cycles/revolution: 100, 200, 256, 360, 500, 600, 5 channel B inv. ground
rotation, as seen o 1000,1024, 2048, 2500, 6 channel B ground
from load end, ) 4096 std. 7 index channel +5Vdc
degrees are in chA '“‘T‘_'_\_’_\_’_ freqency response: 150 kHz min. @ 85 °C 8 ground channel B
electrical degrees 9 index channel inv. n/c
unless otherwise ch Binv. linedriver output: 26L531,EIA std. RS 422 and 10 ground index channel
designated e DIN 66259 compatible Ordering Information:
. 340° typel T | e output: 74LS04 . .
index e ]—] =— ungated open collector output: LM 339, 6 mA max. sink (cl;.slso.éﬁnecount).u )—(2)+shaf|t| diameter
. . T - gated with 1): linedriver=L, TTL=T,open collector=0
index inv. 90" _[— A+andB+ overall length: L =39 mm (2): gated index (A+ ande+):G
CP-560, Incremental, Linedriver 5V to 30V
360° . . . .
-i90°430° | 1o 1104100 Electrical Data: pinout :
' ' ' ly: V. = dc to 30 Vd 1+,
1 power supply: V. =+ 4.75 Vdc to c 2 chatinel A
chA | @50 mA max (no load) channet A
| 5% typ output format: incremental 3 channel A inv.
chB G e cyclesirevolution: 100, 200, 256, 360, 500, 4 channel B
A 600, 1000, 1024, 1728, 5 channel B inv.
2048, 2500. 6 index channel
ch Ainv. fregency response: 150 kHz min. @ 85 °C 7 index channel inv.
output: EIA std. RS 422 and DIN 8 ground

. 66259 (part 3) compatible 9n/
eiv. | [ [ output @ Vin=4.75V: V, 0.5 V@20 mA Sink 10mic
V. 2.5V@20 mA source

hi

i o typet || + output @ Vin=30 V: V,; 0.5 V@20 mA sink . .

index 340" typ~ | | i=— ungated P V° 27V@20mAsouce  Ordering Information:

. . T : gated with ' CP-560-(linecount)-(1)+shaft diameter
index inv. 90°—d_h— A+ and B+ overall length: L =39 mm (1): gated index (A+ and B+)=G

CP-550-08GC, Absolute, 8 bit Gray Code

lower order | | Electrical Data: pinout:
tracks (G0-G3) I i power supply: + 5Vdc + 10% @ 50 mA

max (no load)

1 6 G2
2 7 +5Vdc
+24Vdc+10% @70 mA 3 GO (Ish) 8 G5
max (option) 4 9 G7 (msb)
5 1 1

| ' [—'—' | output format: 8 bit parallel, Gray code round 0G
G5 4—[—I—' L | fregency response: 100 kHz min. wordrate E

| H | output: LM 339, with pullup resistor, . .
e | |1 6 mA max. sink Ordering Information:

| i | CP-550-08GC-(1)-(2)+shaft diameter
G7 overall length: L _ =39 mm (1): R= with pull-ups, blank if no pullups
(2): 5 =5 Vdc. 24 = 24 Vdc power supply

one revolution
increasing count — >

CP-550-08AN, Absolute, Analog

Electrical Data: pinout:
10V o power supply V. : 12.6 Vdc to 16.6 Vdc
(20 mA) @ 100 mA max b 6 power ground
39 mV/step voltage output V_ : 0- 10V standard, 3 " 8 ik
(62.5 pA/step) current outplut'lomz 4 -20 mA( optional) 2 nic 9 "vc
Vout rezgallj)till?tl;E i%'tzs ((,/0256 steps) 5 direction control 10 Io:"‘return
(i out) direction control input: TTL/CMOS (5 V)
oV ?w rotation of shaft
1 or increasing V . fane
(4 mA) 0 1800 3600 or |ou‘ at direction' Orderlng |nf0rmatl0n.

control = "0" (low) CP-550-08AN-(1)+shaft diameter

-<— ccw  cw —= shaftangle (°) —» (1) :blank=V_ only, 1=V, and1

overall length: L =45mm

m

CP-550-10GC, Absolute, 10 bit Gray Code

output: standard TTL/CMOS

Electrical Data: pinout (14 pin connector):
lower order | | G1
tracks (GO-G5) | i power supply: + SV?c il 1%")/0 @ 100 mA 2 G8
; i max (no loa 3 G6
150 1 2 345 6,7 8,9 .10 1112 131415 |0 output format: 10 bit parallel, Gray code, i
G6 | | fregency response: 50 kHz min. wordrate 5
6
7

overall length: L =45mm

o7 | [ | [
G8 J—[—'—l—L " 9 G9 (msh)
: i : 10 G3

©
()
=]
@
LA

G9 Ordering Information: }; gg
ie— onerevoluton — i CP-550-10GC + shaft diameter 13 nlc

increasing count —* 14 G9 inverted
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CP-500 Series Hollow Shaft Encoders

CP-515, Hollow Shaft Encoder, VeCon & ADS 7833 Chip Compatible

Description:

The CP-515 hollow shaft encoder is a special
version commutating encoderspecifically
designed to be compatible with the VeCon
motion controller system as well as with the
Burr-Brown™ simultaneous A to D converter
array chip. Discrete commutation signals are
provided for use with brushless DC motors to
improve the commutation accuracy over that
of "Hall" switches.

The encoder light source is a single light
emitting diode, servo controlled for constant
light output over time and temperature, the
sensor is a monolithic silicon array.

Options:

- custom linecounts, pole counts and index
configurations

- custom cable and spring configurations

- available for motor cavity mount without
cover and 14 pin PCB  mount connector

- absolute accuracy and sinewave distortion
plots

- available with a 10 pin (no complementary
digital signals) or 14 pin (full complemen-
tary digital signals) connector

Output Waveforms,
Incremental Channels

—» =phase shift: per CP-300 specs

1
channel A VL/Z

T
channel A inv. \/\\N
channel B

channel B inv.

7\

index (linedriver) 4>{

index inv. (linedriver) | |

\/

340° (electrical) typ.,
|=—— centered on A+ and B+

Output Waveforms,
Commutation Channels

(mechanical degrees, 6 pole shown.
The index signal coincides with the
rising edge of C1)

c3 —

|
|
o [ L

Electrical Data:

power supply :  +5Vdc+10% @ 100 mA max
(no load)
incremental + absolute

150 kHz min. @ 85 °C

output format:

fregency response:

index & commutation

channel outputs: linedriver, 26L531,EIA std.

RS 422 and DIN 66259

compatible

per TIL 084 op-amp specs
Vd/2 = 0.5V

A and B out:

overall length:
L .ax = 39 mm with cover

Pinout:

T
5
*

SLEONOAWN =
a
>
>
5
<

Ordering Information:
CP-515-(1)-(2)-(3)-(4)-shaft size (mm or")
(1) = linecount/ rev.

(2) = polecount

(3) = desired gain: 0,1

(4) = connector: 10=10 pin, 14 = 14 pin

Standard Linecounts / Polecounts:

clr: polecount:
512 6,8

1000 6

1024 4,688
2048 4,688
4096 6,8

Temperature Considerations:
The commutating encoders are specifically designed to be
mounted inside or on the endbell of brushless DC motors.When
mounted inside, the encoders will work as specified up to a
cavity temperature of 130°C, corresponding to a motor
temperature of 110°C. Externally mounted encoders with
aluminum covers will handle a motor temperature 125°C at
25°C ambient.
MTBF: encoder @ 125°C = 15,000 hrs

encoder @ 85°C = 150,000 hrs

(internal encoder temperature)

CP-555/565, Incremental, Commutating

Output Waveforms, Incremental Channels

o430° | 3607
~i 90°+30 ; ! } 180°+10°
chA }
| 5% typ
chB - e
ch Ainv.
ch Binv.
index 340° typhr‘[—[jh— ungated

) . ; gated with
index |WFA+ and B+

Output Waveforms, Commutation Channels

(mechanical degrees, 8 pole shown. The index signal coincides with the rising edge of C1)

Electrical data:

supply CP-555:  + 5Vdc+10% @ 150 mA
max (no load)

+ 5VDC through + 30 Vdc
@ 150 mA max (no load)
+5Vdc£10% @ 100 mA
max (no load)
incremental + absolute
EIA std. RS 422 and DIN
66259 (part 3) compatible

supply CP-565:

output format:
output CP-555

output CP565
@Vin=4.75V: V, 0.5V@20 mA sink
Vi, 2.5V@20 mA source
V,, 0.5 V@20 mA sink
V.. 27 V@20 mA source

180 kHz min. @ 85 °C

@ Vin=30V:
frequency response:

overall length: L =39 mm

m

Pinout (14 pin connector):

Ordering information:

square wave output, 5 Vdc supply:
CP-555-(1)-(2)-(3)

square wave output, 5 Vdc - 30 Vdc:
CP-565-(1)-(2)-(3)

(1) = linecount/ rev.

(2) = polecount

(3): gated index (A+ and B+)=G

Standard linecounts/polecounts:

dr. polecount:
360

512 6,8

1000 6

1024 4,68&8
2048 4,6&8
4096 6,8

*Temperature Considerations:

90° pin# 1 +Vcc The commutating encoders are specifically
e T 2 ground designed to be mounted inside or on the
o 3 C3inv. endbell of brushless DC motors.When
— 4 C3 mounted inside, the encoders will work as
Clinv. — R S 5 Q2 specified up to a cavity temperature of
30° 6 C2inv 130°C, corresponding to a motor
@ L em— 7 chA temperature of 110°C. Externally
) 8 chAinv mounted encoders with aluminum covers
C2inv. T S 9 index will handle a motor temperature 125°C at
— . 10 index inv. 25°C ambient.
o k= [ 1 a MTBF: encoder @ 125°C = 15,000 hrs
12 Clinv. encoder @ 85°C = 150,000 hrs
s [ L 13 chBinv. (internal encoder temperature)
14 chB
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CP-500 Series Hollow Shaft Encoders

Options: Mechanical Data:
I shaft inner diameter: 0.5" nominal
- custom linecounts shaft loading: 8 Ibs radial, 4 Ibs axial
- custom cable and spring starting torque: 0.1 Nem @ 20°C max
fi . shaft rotation: continuous,reversible
Con_'QU'tlonS ) slew speed: 160 revisec?
- available for motor cavity mount bearings: ABEC 5
ith d . shaft material: 416 stainless
without cover and 14 pmn PCB base material: aluminum (diecast)
mount connector _cover: aluminum / plastic optional
- absolute accuracy and sinewave bearing ife: manufacturer's specs
y moment of inertia: 1.7 gcm ?
distortion plots weight: approx. 0.2 kg
Allowable host shaft movement:
. . axial: +0.050"
Description: radial: = 0.005" (TIR)
The CP-545 hollow shaft encoder is a special Electrical Data:
version commutating encoder specifically pch  signal cable power supply:- . 5Vdc10% @ 100 mA max
designed to be compatible with the VeCon position  designation colors @o load

incremental signals: 1 Vpp with Rt=120k load,

motion controller system as well as with the index signals: 0.5V differential with

Burr-Brown™ simultaneous A to D converter 1 Ri(index) ‘l’)'|°|‘°‘t commutation signals: Rt=120
array C_hip- CommUtatiQn signa]s are pro- ; 2;(:??( lz\l/ler:e) brl::/vn frequency: :Jr:/ep?yz‘llgggrtr:ewult?gg '
vided in the form of a sine/cosine signal that 9 3 dB @150 kHz
. . 4 A -, high count orange
0occurs once per I'EVO|Ut|0n, equwalent toa 5 B + high count ellow R
resolver signal. This signal can be resolved 9 y Environmental Data:
. e . 6 B -, high count green temperature: operating: -20°C to +115°C
into absolute position information to be used 7 common black shock: 50 G's @ 11 ms
for any polecount motor commutation. : vibration: 5-2,000 Hz @ 20 G's
yp 8 +5Vdcinput red humidity: 98% without condensation
9 D -, one dr brown/white protection: IP 64 optional
Thg e_ncodgr light source is a single light 10 D+ onedr(2Vdd grey orderi " -
emitting diode, servo controlled for constant 11 C+onedr black/white rdering Information:
light output over time and temperature, the 12 C- onedr(2Vdd white (C1F;E4t|3m(; zotsrmf: sze (mm or *)
sensor is a monolithic silicon array. n/c cable shield (not connected)  cable shield standard linecounts: 1 024, 2048
monolithic phase shift per CP-300 recommended
cell array - ipfi 77777 _ Ri 75E8h7 —‘ [~ — - receiving circuitry
1= m
A + signal m Vpp = ‘ brown ‘ RI
(2048 cir) 1v R pin3 |
— I terminator: Vout =1 Vpp,
_ } Rt = 1200hm centered around Vo
. Vpp= 0.5V
A - signal Vpp=__ P4 +777pp Vo
(2048 cir) 1V Ri | orange | RI
- \ \
\ \
,,,,,,,,,, \ \
B + signal L Vpp pin5 ‘ yellow | Rl
(2048 cir) Ri |
_ | terminator: Vout = 1 Vpp,
_ } 51 = 1(2)%?/"'”1 centered around Vo
B - signal - pin6 | pp=0-
(2048 cir) > \l/li/P M ——— . Vo
Ri | green | RI
s \ \
| |
}»i 360° (electrical) | |
| |
+ (ndex) > pin1 | violet | line receiver
— NN — — —
Ri ‘ terfninator:
R - index — W ——— .
inv.) 90°-340° ﬁ F Ri | blue | RI
(electrical) | |
ﬂ\ ,,,,,, - - } } Vout =1 Vpp,
D - (one Vref = Vpp = pin brown/ centered around Vo
cycle/rev) > 25V i 1 Vv Ri | white ~ | ] Rl
‘ A | | terminators:
‘ — - | ‘Rt=lk0hmR| R Vo
C + (one Vref /\ Vpp = pin11| black/ |
cycle/rev) >2 5V \‘M ’\/ 1V Ri " white Vout = 1 Vpp,

| centered around Vo
360° mechanical pin10 |D +gray

LED feedback RI
circuit J— .

w (constant light Vref = C -,white signals sl_wown for
over T,t) 25V CW rotation,seen

GaAlAs LED I I
* | | from shaft end
| |

5V
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