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& Description

On January 16, 2012, the S4 part number will be modified. The S4 optical
encoder will be offered with a differential output option; as a result, the S4 part
number will be changed to accommodate either the single ended or differential
output options. The S4 part number will also have a place holder added for a
possible future index option. The index option is currently not available and there
is not a projected date at which it will be made available. The current "Power"
option for the S4 will also be removed from the part number. The power option is
very rarely selected and therefore is being eliminated from the S4 part number.

The S4 miniature optical shaft encoder is a non-contacting rotary to digital
converter. Useful for position feedback or manual interface, the encoder converts
real-time shaft angle, speed, and direction into TTL-compatible quadrature
outputs without index. The encoder utilizes an unbreakable mylar disk, metal
shaft, and bushing or bearing. It operates from a single +5VDC supply.

The S4 encoder is available with ball bearings for motion control applications, or
static drag to feel like a potentiometer for front-panel manual interface.

The reflective sensor incorporates an LED light source and a monolithic photo
detector with signal shaping electronics, providing two channel bounceless
quadrature TTL outputs.

The L-option can have the power strobed on just long enough to read the A/B
outputs to reduce average power consumption. It is identical to a standard S4
except that the internal bypass capacitor is not installed. The output settling time
is typically 400 nsec. after power up. The S4 should be sampled faster than
(Max. RPM * CPR / 10) Hz in this case to avoid aliasing of the quadrature
waveform.

The S4 can be connected by using a high retention 4 conductor snap-in
polarized 1.25mm pitch connector. The mating connector is polarized and should
attach smoothly to the encoder; do not force. See below for Cables &
Connectors.
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J
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Features

» Miniature size

» Low cost

» High retention snap-in polarized connector

» Tracks from 0 to 30,000 cycles/sec

» Ball bearing option tracks up to 7,000 or
15,000 RPM

» -10 to +85C operating temperature

» 100 to 360 cycles per revolution (CPR)

» 400 to 1440 pulses per revolution (PPR)

» 2 channel quadrature TTL squarewave outputs

» Low power strobe option available

Rev. 120119115651

Supporting your great ideas www.pewatron.com

PEW/AIRON

a member of the Angst + Pfister Group




125-01-202-015-EH-0112.pdf

Miniature Optical Shaft Encoder R

Page 2 of 5 COMPLIANT

S4 Differential

$4 Differential Miniature Optical Shaft Encoder é
H
§
~—s NUT g
(INCLUDED) u
2
[21.63] //’= kfc g
& - &
i o
H“‘\\H‘l““l i
MMNV
51
[12,95]
Ll
S g
D =t +.0000[ , 0
[14.48] ®A-.0005[A-0.013}*
.45[11.33}
Torque Shaft@ A B [
0— Defautt/No /B (125) [ 1250 3.175]| 725 [16.42] | 350 [6.69
s | T | Bmm (236)] 2361[6] | .725[18.42] | 350 [8.89] |
(127} -] [ @0[17.7a]  [Toraue Added = 5e0) [2500 [6.350] 725 [18.42] | 375(053] |
32810} 1/8" (125) |.1250 [3.175]| .740(18.80] | .375[9.53]
) ) BallBearing 6mm (.236)| 2361 [6] .725[1842] | 375[9.53] |
3/8-32 THREAD 1/4" (250) | 2500 [6.350]| .725 (18.42] | 375 (9.53] |
*DIMENSION C IS LENGTH OF SHAFT ®A
SE= 1400 NE 136th Avenue info@usdigital.com Local: 360.260.2468 ONITS: INCHES
DIGITAL Vancouver, Washington 98684, USA www._usdigital.com Toll-free: 800.736.0194 METRIC SHOWN FOR REF ERENCE ONLY
84 Single-Ended Miniature Optical Shaft Encoder z
(]
H
@
NUT g
.85 (INCLUDED) u
[21.63] g
o
2
STAR WASHER
+.0000| 0 (INCLUDED)
‘DA-.ooos[A-oms}_
PIN 1
.45(11.33]
32[8.05]
11[2.79] Torque Shaft@ A B [
0—— Defautt/No VB (125) [ 1260 [3.175]| .725[18.42] | 350 [8.89]
05[127—" 6mm (236)| 2361 (6] | .725[18.42] | 350 [8.89]
[1.27] +| F<Dv70[17.74] Torque Added = 350) | 2500 (6.350] 725 [18.42] | 375 [953] |
32[8.10] 1/8" (.125) | 1250 [3.175]| 740 [18.80] | 375[9.53]
Ball Bearing 6mm (236)] 2361 [6] | .725[18.42] | 375[9.53]
#8:92THREAD 1/4" (250) [ 2500 [6.350]| 725 [18.42] | 375[9.53]
*DIMENSION C IS LENGTH OF SHAFT @A
USE= 1400 nE 136th Avenue info@usdigital.com Local: 360.260.2468 NITS.INCHES ]
DIGITAL Vancouver, Washington 98684, USA www_usdigital.com Toll-free: 800.736.0194 METRIC SHOWN FOR REFERENCE ONLY

Rev. 120119115651

] PEWW/ATRON

Supporting your great ideas www.pewatron.com a member of the Angst + Pfister Group



125-01-202-015-EH-0112.pdf

Miniature Optical Shaft Encoder

S

£ Mechanical
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Specification Sleeve Bushing

Ball Bearing

Acceleration 10,000 rad/sec?

Vibration 5Hzto 2 kHz, 20 G
Shaft Speed 100 RPM max. continuous
Shaft Torque 0.5+0.2in. oz.

0.3 in. oz. max. (N-option)

Shaft Loading 2 Ibs. max. dynamic

20 Ibs. max. static

Bearing Life > 1,000,000 revolutions

0.46 oz.
0.0015 T.I.R. max.

Weight
Shaft Runout

* only valid with negligible axial shaft loading.

£ Materials

Shaft Brass or Stainless
Bushing Brass
Connector Gold plated

£ Mounting

Hole Diameter
Panel Thickness

Panel Nut Max. Torque
£:) Phase Relationship

see the AEDRpage).

{5 Electrical

B leads A for clockwise shaft rotation, A leads B for counter clockwise shaft rotation viewed from the shaft/bushing side of the encoder (

250,000 rad/sec?
5Hzto2kHz,20 G

15,000 RPM max. continuous
0.05 in. oz.

1 lb. max.

L10 = (22/Fr)3 *
Where L10 = bearing life in millions of revs, and
Fr = radial shaft loading in pounds

0.42 oz.
0.0015 T.I.R. max.

0.375" +0.005 - 0
0.125 in. max.
20 in.-lbs.

Parameter Min. Typ. Max. Units Notes
Detector Supply Current - 6 9 mA
High Level Output Voltage 2.4 - - \% IOH =-1.2 mA
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Parameter Min. Typ. Max. Units Notes

Low Level Output Voltage - - 0.4 \% IOL = 6.0 mA

Rise Time - 500 - ns CL = 25pF, RL = 2.7kOhm

Fall Time - 100 - ns

ESD - - - - Human Body Model JESD22-A114-A

Class 2

Machine Model
JESD22-A115-A
Class B

+ Specifications apply over entire operating temperature range.
» Values are for the worst error over full rotation.
+ Specifications are based on the AEDR module used in the product, together with 2.67k pull-ups on the quadrature outputs.

£ Pin-out

Pin Description
1 +5VDC power
2 A channel

3 Ground

4 B channel

£:) Product Change Notifications

Title Date Description Download
We have modifed the E4, E4P and S4 product lines in order to improve the performance Download

E4 - E4P - and durability of the encoder. Changes include new molds for the plastic base and cover

S4 Update -  11/29/2011  parts with an over-molded bushing in the S4 base, a new SMT connector (compatible with

PCN 1014 current mating connector), and a modified PCB profile to accommodate the new connector

and plastic part modifications.

Rev. 120119115651

] PEWW/ATRON

Supporting your great ideas www.pewatron.com a member of the Angst + Pfister Group



125-01-202-015-EH-0112.pdf

S4 -

S

Page 5 of 5

‘ Ordering Information

(T
Miniature Optical Shaft Encoder

CPR
100
108
120

Shaft

125 =1/8"

236 =Metric 6mm diameter shaft
250 =1/4"

125
128

200
250
256
300
360

Notes

» For ordering information please see the Compatible Cables / Connectors section above.
» US Digital warrants its products against defects in materials and workmanship for two years. See complete warranty for details.

Index
N =No Index

Output

S =Single Ended
D =Differential

Torque

D =Default

B =Ball Bearing

N =Light Static Drag
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We are here for you. Addresses and Contacts

Sales Switzerland

Matthias Riiegg
Ruhbergstrasse 32
CH-9230 Flawil

Phone +41 44 877 35 18
Mobile+41 76 491 66 66
Fax +41448773519

matthias.rueegg@pewatron.com

Sales Germany

Baden-Wiirttemberg Region
(Postcode 60000-79999)

Dieter Hirthe
Mihlweg 23
D-71554 Weissach i.T.

Phone +49 71 91 49 60 58
Mobile+49 163 76 27 430
Fax +497191933188

dieter.hirthe@pewatron.com

Rest of Germany

Kurt Stritzelberger
Neumarkter Str. 86a
D-81673 Munich

Phone +49 89 260 38 47
Mobile+49 17 18 03 41 35
Fax +498943109191

kurt.stritzelberger@pewatron.com

Sales Austria

Kurt Stritzelberger
Neumarkter Str. 86a
D-81673 Munich

Phone +49 89 260 38 47
Mobile+49 17 18 03 41 35
Fax +498943109191

kurt.stritzelberger@pewatron.com

Sales Other Countries

PEWATRON AG
Thurgauerstrasse 66
CH-8052 Zurich

Phone +41 44 877 35 00
Fax +41448773525

info@pewatron.com
www.pewatron.com

Sensors

Physical Sensors

Data Acquisition

Peter Felder

Phone +41 44 877 35 05
peter.felder@pewatron.com

Geometrical Sensors

Eric Letsch

Phone +41 44 877 35 14
eric.letsch@pewatron.com

Power Supplies

DC-DC Converters

Switching Power Supplies

DC-AC Inverters

Sebastiano Leggio

Phone +41 44 877 35 06
sebastiano.leggio@pewatron.com

E-Components

Current Converters

Man Machine Interface
Measurement Probes

Sebastiano Leggio

Phone +41 44 877 35 06
sebastiano.leggio@pewatron.com
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