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Description

The Broadcom® AEDT-981x encoders are industrial grade
high temperature (—-40°C to 115°C) rating three channel
optical incremental encoder modules building on the
Broadcom legacy HEDS-9140 series.

Using a Broadcom-developed opto ASIC with the built-in

Features

—40°C to 115°C operating temperature
Two-channel quadrature output with index pulse

Single-ended output with £ 5 mA output sink/source
current per channel

Suitable for industrial applications

Interpolator circuit, AEDT-981x encoders enable wide = Resolution up to 5009 count§ per revolution

resolution range from 1000 to 5000 counts per revolution = Low power cpnsumpﬂon (t}/plcal Ice: 20 mA)

with the rotary codewheel of 11-mm optical radius, offering = No signal adjustment required

a high resolution yet compact solution. m  Pin compatible to legacy HEDS-9xxx series
m Spatial play tolerance of & 0.40 mm

With the opto-ASIC’s built-in automatic LED brightness = Allows motor shaft axial play of + 0.15 mm

regulation technique, the encoder current consumption can = ESD Immunity HBM 4kV (JESD22-A114D)

be significantly lowered (Typ. lcc: 20 mA) while maintaining

optimal encoder performance across spatial corners. This . .

LED brightness control feature also enables optimal LED Appllcatlons

current control; hence, LED life can significantly prolonged.

The AEDT-981x series provide high temperature motion
control detection with ease of installation, making them
suitable for wide range of commercial and industrial

With the state-of-the-art opto-mechanical design,
AEDT-981x offers excellent spatial play of & 0.40 mm and

code wheel gap range of £ 150 um. This allows great
flexibility and ease of installation to the user.

Inheriting the indefeasible integrity in product robustness,
repeatability and reliability, AEDT-981x series are designed
for wide market employment withstanding wide application
requirement and environment demand.

applications.

NOTE:

Broadcom encoders are not recommended for use
in safety critical applications; for example, ABS
braking systems, power steering, life support
systems, and critical care medical equipment.
Please contact sales representative if more
clarification is needed.

CAUTION! It is advised that normal static precautions be taken in handling and assembly of this component to prevent
damage and/or degradation that may be induced by ESD.
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Package Dimensions

Figure 1: AEDT-9810
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Figure 2: AEDT-9811
%4 (1016 )
152
a0 - -
- —
0635 | w24 Elg E&5T 8
SQRTYP —n— I R
B L 2 @277 THRUHOLE 7 &
= (PRODE 2 © 1l
o | ~ 5 | /
r ] - s
: uss-La3y 5 | | T o :
g Q (o) 0O O) =< L/ [ = LR | /AR 7
s ] 8 & = ” T = -/
2 ¢ P PN\O|E (At ] = .
(O RO J - /\ T T b JAUAY
= 5 OPTICAL bl D
oO== | AL | é= /& ALGHMENT ECEsS
220
ALIGNMENT RECESS d OATE CODE 0w " ALIGNMENT REFESS 2.16DEEP
onh — (864 ) —| ! / XA A (635 ) —N\—opricaL cenTe
2,16 DEEP
168 o
na OPTICAL CENTER "
296 127
Broadcom AV02-4924EN

2



High Temperature 115°C, High Resolution, Three Channels Optical Incremental Encoder
AEDT-981x Data Sheet Modules

Mounting Considerations with Aligning Pin

The AEDT-981X can be mounted using fixed aligning pins on the motor base. For this configuration, Side A or B can be used
as the mounting plane as shown.

Figure 3: Mounting Considerations
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NOTE: For 512 CPR base, ROP = Calculated ROP from the codewheel design guide — 0.26 mm.
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Orientation of Artwork for Codewheels

The Index area on the AEDT-981X series encoder modules has a nonsymmetrical pattern as does the mating codewheel.

For the Index to operate, the “Rightreading” side of the codewheel disk (the “Artwork Side”) must point toward “Side A” of
the module (the side with the connecting pins).

Because the encoder module may be used with either “Side A” or with “Side B” toward the mounting surface, care must be
taken to orientate the codewheel artwork side according to the following figure.

Figure 4: Artwork Orientation for Codewheels
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Output Waveforms

Figure 5: Output Waveforms
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Definitions State Width (S): The number of electrical degrees between

Count (N): The number of bar and window pairs or counts
per revolution (CPR) of the codewheel.

One Cycle (C): 360 electrical degrees (°e), one bar and
window pair.

One Shaft Rotation: 360 mechanical degrees, N cycles.

Position Error (A®): The normalized angular difference
between the actual shaft position and the position indicated
by the encoder cycle count.

Cycle Error (AC): An indication of cycle uniformity. The
difference between an observed shaft angle that gives rise
to one electrical cycle, and the nominal angular increment of
I/N of a revolution.

Pulse Width (P): The number of electrical degrees that an
output is high during 1 cycle. This value is nominally 180°e
or 1/2 cycle.

Pulse Width Error (AP): The deviation, in electrical degrees,
of the pulse width from its ideal value of 180°e.

a transition in the output of channel A and the neighboring
transition in the output of channel B. There are four states
per cycle, each nominally 90°e.

State Width Error (AS): The deviation, in electrical degrees,
of each state width from its ideal value of 90°e.

Phase (¢): The number of electrical degrees between the
center of the high state of channel A and the center of the
high state of channel B. This value is nominally 90°e for
quadrature output.

Phase Error (A¢): The deviation of the phase from its ideal
value of 90°e.

Direction of Rotation: When the codewheel rotates in the
direction of the arrow on top of the module, channel A will
lead channel B. If the codewheel rotates in the opposite
direction, channel B will lead channel A.

Optical Radius (Rpp): The distance from the codewheel’s
center of rotation to the optical center (O.C.) of the encoder
module.

Index Pulse Width (P,): The number of electrical degrees
that an index is high during one full shaft rotation. This value
is nominally 90°e or 1/4 cycle.
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Absolute Maximum Ratings

Parameter Symbol Minimum Maximum Units
Storage Temperature Tg -40 125 °C
Operating Temperature Ta -40 115 °C
Supply Voltage Vee -0.5 7 \%
Output Voltage Vo -0.5 Vee \Y
Output Current per Channel lout — 5 mA
Velocity — 12,0002 RPM
a. Velocity 12000 RPM applies to 5000 counts per revolution.
Recommended Operating Conditions
Parameter Symbol Min. Typ. Max. Units Notes
Temperature Ta —40 — 115 °C
Supply Voltage Vee 4.5 5.0 55 Volt Ripple <100 mVp-p
Load Capacitance CL — — 100 pF
Output Frequency f — — 500 kHz 2000-2500 CPR
— — 1,000 kHz 4000-5000 CPR
Shaft Perpendicularity Plus Axial — — +0.15 mm
Displacement (= 0.006) (in.)
Spatial play (including shaft — — ©0.40 mm
eccentricity) (0.016) (in.)
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Encoding Characteristics

Encoding characteristics are applicable per the recommended operating conditions, unless otherwise specified. Values are
for the worst case error over the full rotation.

Encoder Resolution 2 4000 CPR

Parameter Symbol Min. Typ.? Max. Units
Pulse Width Error AP — 21 45 ‘e
Logic State Width Error AS — 17 45 °e
Phase Error Ad — 12 25 °e
Cycle Error AC — 36 60 °e
Index Pulse Width Po 65 90 115 °e

a. Typical values specified at V¢ = 5.0V and 25°C and for single ended, unless otherwise stated.

Encoder Resolution < 2500 CPR

Parameter Symbol Min. Typ.2 Max. Units
Pulse Width Error AP — 20 30 °e
Logic State Width Error AS — 15 25 °e
Phase Error Ad — 10 15 °e
Cycle Error AC — 17 30 °e
Index Pulse Width Po 72 90 108 °e

a. Typical values specified at V¢ = 5.0V and 25°C and for single ended, unless otherwise stated.

Codewheel Base CPR Selection Table

Refer to the AEDT-981x Application Note for codewheel design guidelines.

Encoder Module P/N Codewheel Base CPR Encoder Resolution Optical Radius RoP
AEDT-98XX-A00 500 500 11.00 mm
AEDT-98XX-100 512 512 11.00 mm
AEDT-98XX-M00 625 625 11.00 mm
AEDT-98XX-B00 500 1000 11.00 mm
AEDT-98XX-JO0O 512 1024 11.00 mm
AEDT-98XX-L00 625 1250 11.00 mm
AEDT-98XX-T00 500 2000 11.00 mm
AEDT-98XX-U00 512 2048 11.00 mm
AEDT-98XX-WO00 625 2500 11.00 mm
AEDT-98XX-N0OO 500 4000 11.00 mm
AEDT-98XX-R00 512 4096 11.00 mm
AEDT-98XX-Z00 625 5000 11.00 mm
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Electrical Characteristics over Recommended Operating Range

Parameter Symbol Min. Typ.2 Max. Units Notes
Supply Current lcc — 20 80 mA No load
High Level Output Voltage VoH 24 — — \Y lon = -5 MA
Low Level Output Voltage VoL — — 0.4 \% loL =5 mA.
Rise Time t — 10 — ns C_ =100 pF at+5 mA
Fall Time t — 10 — ns C_ =100 pF at £5 mA

a. Typical values specified at V¢ = 5.0 V, 25°C and nominal sensor position.

Electrical Interface

The AEDT-918x series encoders output circuitry are designed with high speed and high drivability sink/source output of
+ 5 mA without the need of pull-up resistors. The high drivability offers rail to rail Vo and Vg, , giving the end customer better
noise margin in signal processing; hence, more reliable in industrial applications.

Figure 6: Electrical Interface
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Connectors
Manufacturer Part Number
AMP 103686-4
640442-5
Broadcom HEDS-8902 (2 ch.) with 4-wire leads
HEDS-8903 (3 ch.) with 5-wire leads
Molex 2695 series with 2759 series term.

Figure 7: Connectors
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Disclaimer

Broadcom'’s products and software are not specifically designed, manufactured, or authorized for sale as parts, components,
or assemblies for the planning, construction, maintenance, or direct operation of a nuclear facility or for use in medical
devices or applications. Customers are solely responsible, and waive all rights to make claims against Broadcom or its
suppliers, for all loss, damage, expense, or liability in connection with such use.

Copyright © 2016-2021 Broadcom. All Rights Reserved. The term “Broadcom” refers to Broadcom Limited and/or its
subsidiaries. For more information, go to www.broadcom.com. All trademarks, trade names, service marks, and logos
referenced herein belong to their respective companies.

Broadcom reserves the right to make changes without further notice to any products or data herein to improve reliability,
function, or design. Information furnished by Broadcom is believed to be accurate and reliable. However, Broadcom does
not assume any liability arising out of the application or use of this information, nor the application or use of any product or
circuit described herein, neither does it convey any license under its patent rights nor the rights of others.

©® BROADCOM




	Description
	Features
	Applications
	Package Dimensions
	Mounting Considerations with Aligning Pin
	Orientation of Artwork for Codewheels
	Output Waveforms
	Definitions
	Absolute Maximum Ratings
	Recommended Operating Conditions
	Encoding Characteristics
	Encoder Resolution ≥ 4000 CPR
	Encoder Resolution ≤ 2500 CPR

	Codewheel Base CPR Selection Table
	Electrical Characteristics over Recommended Operating Range
	Electrical Interface
	Connectors
	Ordering Information
	Disclaimer


