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Hewlett-Packard:
A Leader in Components

A Brief Sketch

For over 25 years, Hewlett-
Packard's Components Group
has developed reliable, high
performance optoelectronic and
microwave components.
Recognized for technological
advances, setting world
standards, and providing high-
quality products, the
Components Group has become
a leader in the markets it
serves, such as the computer,
telecommunication, automotive
and military/aerospace markets.

The products of the Components
Group are vertically integrated,
from the growing of LED
crystals, to the development of
the various on-board integrated
circuits, to package design.
Vertical integration ensures
that HP quality is maintained

throughout product development

and manufacturing.

Over 5000 employees are
dedicated to HP Components,
including a worldwide sales
force. Manufacturing facilities
are located in Malaysia and
Singapore with factory and
marketing support in San Jose,
California. Marketing operations
are also located in Germany,
Singapore, and Japan.

Each field sales office is staffed
with engineers trained to
provide technical assistance.
An extensive communications
network links field with factory
to assure that each customer
can quickly obtain the informa-
tion and help needed.

Quality and Reliability
Quality and reliability are very
important concepts to Hewlett-
Packard in maintaining the
commitment to product
performance.

At Hewlett-Packard, quality is
integral to product develop-
ment, manufacturing, and final
introduction. "Parts per
million" (PPM), as a measure
of quality, is used in HP's
definition of product assurance.
And HP's commitment to
quality means that there is a
continuous process of improve-
ment and tightening of quality
standards. Manufacturing
quality circles and quality
testing programs are

important ingredients in HP
products.

Reliability testing is also
required for the introduction of
new HP components. Lifespan
calculations in "mean-time-
between-failure" (MTBF) terms
are published and available as
reliability data sheets. HP's'
stringent reliability testing
assures long component lifetimes
and consistent product
performance.




About This Catalog

To help you choose and design
with Hewlett-Packard optoelec-
tronic components, this catalog
includes detailed specifications
for HP component products. The
catalog is divided into nine
sections:

1. Motion Sensing and Encoder
Products

2. LED Light Bars and Bar
Graph Arrays

3. LED Lamps

4. LED Displays

5. Fiber Optics

6. Optocouplers

7. Electrophotographic Products

8. Applications

9. Appendix

How to Find the Right

Information

¢ The Table of Contents (p. iii)
helps you to locate the
product sections as well as
the selection guides for each
of the product sections.

¢ An alphanumeric index
(p. iv) lists every component
represented in this catalog.

¢ Selection guides at the
beginning of each of the
seven product sections,
contain basic product
specifications which allows
you to quickly select
products most suitable for
your application.

Following the product sections
is a complete listing of applica-
tion bulletins and notes which
are frequently useful as design
aids. The final section is an
appendix containing HP sales,
service, and authorized
distributor locations.

How to Order

To order any component in this
catalog or additional applications
information, call the HP office
nearest you and ask for a
Components representative. A
complete listing of the U.S. sales
offices is on page 9-7; offices
located outside of the U.S. are
listed on page 9-8.

A world-wide listing of HP
authorized distributors is on
page 9-3. These distributors can
offer off-the-shelf delivery for
most HP components.

If you need technical assistance,
please call our Customer
Information Center at
1-800-752-0900.
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HDSP-5723
HDSP-5731

HDSP-5733
HDSP-5737 ....
HDSP-5738........ooerictc e s
HDSP-6300...........
HDSP-6504 ..

HDSP-6508........... .
HDSP-6621 ...t s
HDSP-6624 ....
HDSP-7301 ...ttt
HDSP-7301, OPT S01, S02........coovvvcrvirevecnnnnnen 4-11

HDSP-7302.......ccoiiiiiiicirccecisssannes 4-88
HDSP-7303......coiierncciicncini s 4-88
HDSP-7303, OPT S01, S02.......cccevcriniririniecanns 4-11
HDSP-7304
HDSP-7307

HDSP-7307, OPT S01, S02
HDSP-7308........coerrerircctctret s
HDSP-7308, OPT S01, S02
HDSP-7311 ..o
HDSP-7313....ortsct s

HDSP-7317 ..ottt
HDSP-7318....
HDSP-7401 ..ot
HDSP-7402 ..ot s
HDSP-7403.........coimircccrniceet s

HDSP-7404 ... e
HDSP-7407 ....
HDSP-7408.....
HDSP-7501 ...ttt s

HDSP-7502....
HDSP-7503.......cccoconururunnne.
HDSP-7503, OPT S01, S02
HDSP-7504 ...ttt s

HDSP-7507 ...t e
HDSP-7507, OPT S01, S02......cccovumiucrerrracrrininn 4-11
HDSP-7508.........covvuerniicnieii e s 4-88
HDSP-7508, OPT S01, S02.......cccocerueerivemincnnnne 4-11
HDSP-7511 ...

HDSP-7513....

HDSP-7517 ..
HDSP-7518......coviriiciiccsciisic e
HDSP-7801................

HDSP-7801, OPT S02 . . 4-11
HDSP-7802.......oooterrerereniereteteecter e 4-88



HDSP-7803 4-88
HDSP-7803, OPT S02 4-11
HDSP-7804 4-88
HDSP-7807 4-88
HDSP-7807, OPT S02 4-11
HDSP-7808 4-88
HDSP-7808, OPT S02 4-11
HDSP-8600 4-125
HDSP-8601.. 4-125
HDSP-8603 4-125
HDSP-8605 4-125
HDSP-8606 4-125
HDSP-8820 .
HDSP-8825 .
HDSP-8835 .
HEDS-5000.... 1-6
HEDS-5010 .1-6
HEDS-5110 ..o seeeeeeeessesessssserssseeeseees 16
HEDS-5120......c..ooreeeeeeeseeeeseseesesesnsnssessonens 1-12/31
HEDS-5140 1-22
HEDS-5200 1-6
HEDS-5210...ccoeoereereeecveseeesesesenesmnenns 1-6
HEDS-5300.......courvrerererecenn: 1-6
HEDS-5310 1-6
HEDS-5500.......oermeeverreerrns 1-41
HEDS-5505 .......c.cooeveeeeesiensssensssesssessssssssesssssssns 1-41
HEDS-5540 1-41
HEDS-5545 ............ooooerrvevesenersesnnssesssssennssssssee 1-41
HEDS-5600 . 141
HEDS-5605............coonnreneeen 1-41
HEDS-5640 ............cooneoeneeereeeeveeseaneeseesssssasnerens 1-41
HEDS-5645 .1-41
HEDS-5700 1-59
HEDS-5701 1-59
HEDS-6000 1-6
HEDS-6010 1-6
HEDS 6100 ...e.eneeereeeeesieeivesesesseseseseasesassssssesnns 1-12
HEDS-6140...... 1-22
HEDS-7500.................. 1-8
HEDS-7501 «.ooeeeeeeeeeesesvesseeenseeenesssesessesssisssseses 18
HEDS-7502......eeoeeereereesreseeeee e esssess s essssenssessns 1-8
HEDS-7503........ooeeeeeeeeeeeesseressreonns 1-8
HEDS-8902............cooreeeeeeeireeeereeseneesenessees 1-12/18/41
HEDS-8903..........oooeeoeereeeereeeesesreesessseassess 1-22/41
HEDS-8905 ........coomeeeeeeeeceerteseeeconesesseesessssenne 1-22
HEDS-8906 .......coceeereereeereeeeeeseeereseesessesesesesees 1-22
HEDS-8910 1-41
HEDS-892X .....ooerveeeereseveseseesesesseessssesessessssses 1-11
HEDS-8930 ...coeoreeeeereeeeeeeeeeesssesesssesesens 1-11
HEDS-9000 .......coeerererrienens 1-12

Bold = New Product

*Not recommended for new design; contact your local Sales Representative for further information (see Section 9).

HEDS-9040

1-22

HEDS-9100

1-12

HEDS-9140

1-22

HEDS-9200

1-18

HEDS-9700

1-31

HEDS-9701

1-31

HEDS-9720

1-31

HEDS-9721
HEMT-1001

1-31
329

HEMT-3301

3-29

HEMT-6000

3-29

HEXP-RT00

7-9

HFBR-AUDXXX

5-67

HFBR-AUSXXX

5-67

HFBR-AWDXXX

5-67

HFBR-AWSXXX

5-67

HFBR-AXDXXX

5-67

HFBR-AXSXXX....

HFBR-BUDXXX

...5-67

5-67

HFBR-BUSXXX

HFBR-BWDXXX
HFBR-BWSXXX
HFBR-BXDXXX

5-67
5-67

5-67

5-67

HFBR-BXSXXX......
‘HFBR-CXSXXX

5-67

5-67

HFBR-PLDXXX
HFBR-PLSXXX

5-11
5-11

HFBR-PMDXXX
HFBR-PNDXXX
HFBR-PNSXXX

5-11

5-11
5-11

HFBR-PUDXXX

5-11

HFBR-PUSXXX..

HFBR-QLSXXX

5-11

5-11

HFBR-QNSXXX
HFBR-QUSXXX

5-11

HFBR-0400

...5-11

5-36

HFBR-0410

5-35

HFBR-0501

5-1

HFBR-1100

HFBR-1125

HFBR-1160

HFBR-1202

5-116
5-126

5-116
5-90

HFBR-1204

5-98

HFBR-1402

5-11

HFBR-1404

5-11

HFBR-1412

5-46

HFBR-1412T

5-65

HFBR-1414

5-46

HFBR-1414T.........

HFBR-1432

5-65

5-46




HFBR-1434 ...t 5-46
HFBR-1442.............cccovvriiiiicaae 5-46
HFBR-1442T ...t 5-65
HFBR-1444 ... .
HFBR-1444T ...

HFBR-1452 ...t
HFBR-1454 .........cooriccctie e
HFBR-1462.... .
HFBR-1462T ..ot
HFBR-1464 ............cooniectee

HFBR-1464T ...ttt
HFBR-1502.....
HFBR-1510
HFBR-1512
HFBR-1521

HFBR-1522
HFBR-1523
HFBR-1524
HFBR-1531 ...
HFBR-1532 ....

HFBR-1533 ....
HFBR-1534 ....
HFBR-2100 ....
HFBR-2125 ...
HFBR-2202

HFBR-2204 ........ccoovviiiiiiiciciccicccceee
HFBR-2208 ....

HFBR-2402 ....
HFBR-2402C .
HFBR-2404 ...

HFBR-2404C ..........ccooiriiicciine e
HFBR-2406 ...
HFBR-2406C .
HFBR-2412 ...
HFBR-2412T ........cooiiiiiirccccccceicee

HFBR-2414 ...
HFBR-2414T..
HFBR-2416 ....
HFBR-2416T.. .
HFBR-2432............ccooviicccccae

HFBR-2432C
HFBR-2434....
HFBR-2434C .
HFBR-2436 ..........cooevireicccies

HFBR-2436C .........ccooiiiicae 5-63

HFBR-2442....
HFBR-2442T .. .
HFBR-2444 ................oooviiciinecnnes
HFBR-2444T
HFBR-2446 ............ccoooviiircrccccrnes
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HFBR-2446T...........cccoovrvviirceccccecrnne 5-65
HFBR-2452................ccevvnriicince 5-51
HFBR-2452C ..............cccovmirinieccccnes 5-63
HFBR-2454 .
HFBR-2454C ...t 5-63

HFBR-2456...............cccovvvrrece e 5-55
HFBR-2456C ..............cooeoeriicciciccceie 5-63
HFBR-2462 ..
HFBR-2462T
HFBR-2464 ..............cooooiiiicecee e

HFBR-2464C ..............cocoovniicceece 5-63
HFBR-2466 .
HFBR-2466T .............cooovniimeicccic s 5-65
HFBR-2501
HFBR-2502

HFBR-2503
HFBR-2521
HFBR-2522
HFBR-2523 ....
HFBR-2524 ....

HFBR-2531 ....
HFBR-2532 ...
HFBR-2533
HFBR-2534
HFBR-4202

HFBR-4501
HFBR-4503
HFBR-4505
HFBR-4506 ....
HFBR-4511

HFBR-4513
HFBR-4515
HFBR-4516 ....
HFBR-4525 ....
HFBR-4593

HFBR-5125
HLCP-A100....
HLCP-B100....
HLCP-C100 ...
HLCP-D100

HLCP-E100
HLCP-F100....
HLCP-G100 ...
HLCP-H100
HLCP-J100

HLMP-D101
HLMP-D101, OPT 001, 002
HLMP-D101, OPT 010, 100
HLMP-D105 ...ttt
HLMP-D105, OPT 001, 002




HLMP-D105, OPT 010, 100
HLMP-D150 .........
HLMP-D150, OPT 001, 002
HLMP-D150, OPT 010, 100
HLMP-D155 ...

HLMP-D155, OPT 001, 002
HLMP-D155, OPT 010, 100..
HLMP-D400 .....................

HLMP-D400, OPT 001, 002
HLMP-D400, OPT 010, 100

HLMP-D401 ...
HLMP-D401, OPT 001, 002
HLMP-D401, OPT 010, 100
HLMP-K101 .............

HLMP-K101, OPT 001, 002

HLMP-K101, OPT 010, 101, 102, 103, 104 ........ 3-126
HLMP-K105 . . 3-38
HLMP-K105, OPT 001, 002 ........cccceevurnnee ...3-119
HLMP-K105, OPT 010, 101, 102, 103, 104 ........ 3-126
HLMP-K150 ....cooeiriererceceneneennes 3-42
HLMP-K150, OPT 001, 002 .......ceeererreereceerneeen 3-119
HLMP-K150, OPT 010, 101, 102, 103, 104 ........ 3-126
HLMP-K155 ...
HLMP-K155, OPT 001, 002

HLMP-K155, OPT 010, 101, 102, 103, 104 ........ 3-126
HLMP-K400 .......cccevcervruanen

HLMP-K400, OPT 001, 002
HLMP-K400, OPT 010, 101, 102, 103, 104 ........ 3-126
HLMP-K401 ...t 3-77
HLMP-K401, OPT 001, 002 ......ccccceevrrerereecaenaen 3-119
HLMP-K401, OPT 010, 101, 102, 103, 104 ........ 3-126
HLMP-K402 .......oootirereenrrircenrececieaeseeesrenseseseenes 3-77
HLMP-K402, OPT 001, 002 ........cccveeverereereerennens 3-119
HLMP-K402, OPT 010, 101, 102, 103, 104 ........ 3-126
HLMP-L250.......ooreeceereeeceeeenenne 3-25
HLMP-L251 ...t cee e 3-25
HLMP-L350 ...t e reeraae e 3-25
HLMP-L351 ...... 3-25
HLMP-L550...... 3-25
HLMP-LS5T ..t seeanes 3-25
HLMP-M200 ........coiierereeree e e e e e s e eeeas 3-26
HLMP-M201 ...... 3-26
HLMP-M250 ...t ee e e seeneeen 3-26
HLMP-M251 ... reereee e eeeeeeseesreseaeensinns 3-26
HLMP-M300.................. 3-26
HLMP-M301 ... e eee e 3-26
HLMP-M350 3-26
HLMP-M351 ...t saeie s 3-26
HLMP-MS00 ...t eseee st seaesneenas 3-26
HLMP-MB50T ...t sree s e e seaeeas 3-26
Bold = New Product
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HLMP-MS50 ........ouimmmimemnnsensecessivessees e eeseseesens 3-26
HLMP-MS551 .....ooeveereereenerseseeeseeseseesses s ssnnns 3-26
HLMP-POOS .........oooveneececeneeeerecessssssessssesenes 3-91
HLMP-P005-010 3-127
HLMP-P105 3-91
HLMP-P005-010 3127
HLMP-P205 3-91
HLMP-P005-010 3-127
HLMP-P305 3-91
HLMP-P005-010 3-127
HLMP-P405 3:91
HLMP-P005-010 3-127
HLMP-P505 3-91
HLMP-Q101 .....3-91
HLMP-Q101, OPT 010 3-127
HLMP-Q105 ..3-91
HLMP-Q105, OPT 010......ovemceiceee e eens 3-127
HLMP-Q150

HLMP-Q150, OPT 010 3-127
HLMP-Q400.......... ..3-91
HLMP-Q400, OPT 010.......cemreeeereeeeeesensneene 3-127
HLMP-Q155.......... .3-91
HLMP-R100 ...3-83
HLMP-S100 ... eeeenen 3-87
HLMP-S200 3-87
HLMP-S201 ....ouoeoeeeeeeecee e seeese et sesson 3-87
HLMP-S300 ..3-87
HLMP-S301 3-87
HLMP-S400 ..3-87
HLMP-S401 3-87
HLMP-S500 3-87
HLMP-S501 3-87
HLMP-T200 2-19
HLMP-T300 2-19
HLMP-T400 2-19
HLMP-TS500........eeceeeeeeecea e e ieseeeeeeeesseaneeees 2-19
HLMP-0103 3-128
HLMP-0300 3-83
HLMP-0300, OPT S02 ' 3-29
HLMP-0301 S 3-83
HLMP-0354 3-142
HLMP-0364 3-153
HLMP-0365 3-153
HLMP-0366 3-153
HLMP-0380 .......ooomreereenrensensesenessene s sesssieiesnes 3-142
HLMP-0381 ...3-142
HLMP-0400 3-83
HLMP-0400, OPT S02 3-29
HLMP-0401 3-83
HLMP-0454 ... snesoni 3-142




HLMP-0464

HLMP-0465 ..

HLMP-0480

HLMP-0481

HLMP-0503

HLMP-0503, OPT S02..........coveicrirrireinirinnnncnens

HLMP-0504

HLMP-0554

HLMP-0564

HLMP-0566

HLMP-0580

HLMP-0581

HLMP-0800

HLMP-0904

HLMP-0930

HLMP-0931

HLMP-1000

HLMP-1000, OPT 001, 002...................
HLMP-1000, OPT 010, 101 .......
HLMP-1000, OPT 102, 103, 104

HLMP-1002
HLMP-1002, OPT 001, 002.......cccoveurirreruinrcrenne
HLMP-1002, OPT 010, 101

HLMP-1002, OPT 102, 103, 104
HLMP-1002, OPT S02

HLMP-1071

HLMP-1071, OPT 001, 002
HLMP-1071, OPT 010, 101

HLMP-1071, OPT 102, 103, 104 ...
HLMP-1080

HLMP-1080, OPT 001, 002........ccocervrireerincnaenene
HLMP-1080, OPT 010, 101

HLMP-1080, OPT 102, 103, 104
HLMP-1100
HLMP-1100, OPT 001, 002..........couveenrericrenenee

HLMP-1100, OPT 010, 107 ....covviriiierciecenes
HLMP-1100, OPT 102, 103, 104
HLMP-1120
HLMP-1120, OPT 001, 002
HLMP-1120, OPT 010, 101

HLMP-1120, OPT 102, 103, 104
HLMP-1155, OPT 010
HLMP-1200
HLMP-1200, OPT 001, 002..........cceosrvuncrensuncnenes
HLMP-1201

HLMP-1201, OPT 001, 002
HLMP-1300.........

HLMP-1300, OPT 001, 002
HLMP-1300, OPT 010, 101

HLMP-1300, OPT 102, 103, 104
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HLMP-1301 ...t 3-77
HLMP-1301, OPT 001, 002.........cceeterrerremrmerneences 3-119
HLMP-1301, OPT 010, 101 ..... ..3-125
HLMP-1301, OPT 102, 103, 104 ..........ccccecevueeee 3-126
HLMP-1302.......coireceiicrciicre e 3-77
HLMP-1302, OPT 001, 002........coerrrererrrmrncannnns 3-119
HLMP-1302, OPT 010, 101 ....coccvrrimriccncnnee 3-125
HLMP-1302, OPT 102, 103, 104 ........cccccvucurernes 3-126
HLMP-1302, OPT S02..........ccoovmmnirinnnireinnnnnne. 3-129
HLMP-1320 ...ttt veessseesene e e 3-73
HLMP-1320, OPT 001, 002..........ccoocvmrururminnncnes

HLMP-1320, OPT 010, 101
HLMP-1320, OPT 102, 103
HLMP-1321

, 104

HLMP-1321, OPT 001, 002
HLMP-1321, OPT 010, 101

HLMP-1321, OPT 102, 103, 104 ....
HLMP-1340........ccovrirricnnnee

HLMP-1340, OPT 001, 002..
HLMP-1340, OPT 010, 101 ........

HLMP-1340, OPT 102, 103, 104
HLMP-1350
HLMP-1385
HLMP-1385, OPT 001, 002..........ccouuruvurururrcnnes
HLMP-1385, OPT 010, 101 .....cccervemmrrnircinine

HLMP-1385, OPT 102, 103, 104

HLMP-1400......

HLMP-1400, OPT 001, 002
HLMP-1400, OPT 010, 101

'HLMP-1420, OPT 102, 103, 104

HLMP-1400, OPT 102, 103, 104

HLMP-1401
HLMP-1401, OPT 001, 002...........coervucrcnnnncne.
HLMP-1401, OPT 010, 101 .....cccccerrviccrciiennne
HLMP-1401, OPT 102, 103, 104
HLMP-1402

HLMP-1402, OPT 001, 002.........cccoeccurmemrurnnnnene.
HLMP-1402, OPT 010, 101 ........
HLMP-1402, OPT 102, 103, 104 ...

HLMP-1402, OPT S02........ccccvuurrenirrnricccrcnnnes
HLMP-1420

HLMP-1420, OPT 001, 002...........cccivrueucnnncnnnnnes
HLMP-1420, OPT 010, 101 ....ccocovririirricens

HLMP-1421
HLMP-1421, OPT 001, 002.........cocooecmiuecenrnnnnians

HLMP-1421, OPT 010, 101

HLMP-1421, OPT 102, 103, 104

HLMP-1440

HLMP-1440, OPT 001, 002
HLMP-1440, OPT 010, 101




HLMP-1440, OPT 102, 103, 104 ..........ccuevuuueee. 3-126

HLMP-1440, OPT S02
HLMP-1450

HLMP-1485, OPT 010, 101

HLMP-1485, OPT 102, 103, 104

HLMP-1503..........

HLMP-1503, OPT 001, 002
HLMP-1503, OPT 010, 101

HLMP-1503, OPT 102, 103, 104 .

HLMP-1520......ocooerrsrrrenee
HLMP-1520, OPT 001, 002
HLMP-1520, OPT 010, 101

HLMP-1520, OPT 102, 103, 104

HLMP-1521 ..o
HLMP-1521, OPT 001, 002
HLMP-1521, OPT 010, 101

HLMP-1521, OPT 102, 103, 104 .

HLMP-1523.........ceeeennee

HLMP-1523, OPT 001, 002
HLMP-1523, OPT 010, 101
HLMP-1523, OPT 102, 103
HLMP-1523, OPT S02........
HLMP-1540.........cccvveuennee

HLMP-1540, OPT 001, 002
HLMP-1540, OPT 010, 101
HLMP-1540, OPT 102, 103
HLMP-1540, OPT S02.......
HLMP-1550........ccccoveuemnecne.

HLMP-1585 ........ooorvvrernes
HLMP-1585, OPT 001, 002
HLMP-1585, OPT 010, 101
HLMP-1585, OPT 102, 103

HLMP-1600, OPT 001, 002
HLMP-1600, OPT 010, 101
HLMP-1600, OPT 102, 103
HLMP-1601 .....coeecuirrnnne

HLMP-1601, OPT 010, 101
HLMP-1601, OPT 102, 103
HLMP-1601, OPT S02........
HLMP-1620........ccccceuvunnee.
HLMP-1620, OPT 001, 002

HLMP-1620, OPT 010, 101
HLMP-1620, OPT 102, 103

HLMP-1621, OPT 001, 002
HLMP-1621, OPT 010, 101
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, 104 .

, 104 ...........

, 104 ...
HLMP-1621 ......cccovvvecenens

, 104 e 3-126
HLMP-1600 ........cocvveveneneee.

, 104 L, 3-126

L, 104 3-126

Xiv

HLMP-1621, OPT 102, 103, 104 ..........cceveereuevee 3-126
HLMP-1640 ........ocoiiniciinnenenesescsenssee e senees 3-115
HLMP-1640, OPT 001, 002.........ccccovreemeereemecnencs 3-119
HLMP-1640, OPT 010, 101 .

HLMP-1640, OPT 102, 103, 104 ..........ccccoruuunne 3-126
HLMP-1641................. 3-115
HLMP-1641, OPT 001, 002...........cccovvuvercrernennse 3-119
HLMP-1641, OPT 010, 101 .

HLMP-1641, OPT 102, 103, 104 ........ccccceeeuricee 3-126
HLMP-1660.......coeeinicniiccnieci et 3-25
HLMP-1661 3-26
HLMP-1674 ... 3-25
HLMP-1B75 ...t seeceseacn e 3-25
HLMP-1687 ...t sececencneneenn 3-25
HLMP-1B88........coeeienceeee e 3-25
HLMP-1700 ......coiuiniicritcnicnciciiisie e 3-54
HLMP-1700, OPT 001, 002.........c.cervuuvereneuiunnen 3-119
HLMP-1700, OPT 010, 1071 ..iueieieccieae 3-125
HLMP-1700, OPT 102, 103, 104 . 3-126

HLMP-1700, OPT S02........... .3-29
HLMP-1719.....coriiiriririnnnne ..3-54
HLMP-1719, OPT 001, 002...... 3-119
HLMP-1719, OPT 010, 101 ...... 3-125
HLMP-1719, OPT 102, 103, 104 ...........cccccucnce. 3-126
HLMP-1719, OPT S02........cccovevimenenn 3-29
HLMP-1740

HLMP-1760

HLMP-1790

HLMP-1790, OPT 001, 002

HLMP-1790, OPT 010, 101

HLMP-1790, OPT 102, 103, 104 ........cccovuvrueunne 3-126
HLMP-1790, OPT S02........ccoeiecueicunieeicncnneaiens 3-29
HLMP-1800
HLMP-1801
HLMP-1819

HLMP-1820
HLMP-1840
HLMP-1841
HLMP-2300
HLMP-2300, OPT S02.... 2-7

HLMP-2350.........
HLMP-2350, OPT S02
HLMP-2400.........
HLMP-2400, OPT S02
HLMP-2450....

HLMP-2450, OPT S02.....
HLMP-2490 (87019G01)
HLMP-2500...........
HLMP-2500, OPT S02.........coooommrereeeeeeemseesenoeeseneenen
HLMP-2550




HLMP-2550, OPT S02 2-7
HLMP-2598 2-30
HLMP-2599 2-30
HLMP-2600 2-8
HLMP-2600, OPT S02 2-7

HLMP-2620 2-8
HLMP-2620, OPT SO02 ..........ccoovrirnernrerisnnrennrinenanene 2-7
HLMP-2635 2-8
HLMP-2635, OPT S02 2-7
HLMP-2655 2-8

HLMP-2655, OPT S02 2-7
HLMP-2670 2-8
HLMP-2670, OPT S02 2-7
HLMP-2685 2-8
HLMP-2685, OPT S02...........coveemrenrcrnitcceienennne 2-7

HLMP-2700......cecooiireeeinrenniecrerennnene 2-8
HLMP-2700, OPT S02 2-7
HLMP-2720
HLMP-2720, OPT S02...........ccoreemerne 2-7
HLMP-2735...........covnrennene 2-8

HLMP-2735, OPT SO02 .....coooveeeeeeeemmmmmessssssssssseesose
HLMP-2740 (87019Y01)
HLMP-2755
HLMP-2755, OPT 502 ....ovvvoveeeemeesecsssessssssesosreseeene
HLMP-2770

HLMP-2770, OPT S02........cooeteimeretcinrceeine
HLMP-2785
HLMP-2785, OPT S02
HLMP-2800
HLMP-2800, OPT S02

HLMP-2820
HLMP-2820, OPT S02
HLMP-2835
HLMP-2835, OPT S02
HLMP-2855

HLMP-2855, OPT S02
HLMP-2870
HLMP-2870, OPT S02
HLMP-2885
HLMP-2885, OPT S02

HLMP-2898
HLMP-2899
HLMP-2950
HLMP-2965
HLMP-3000

HLMP-3000, OPT 001, 002....
HLMP-3000, OPT 010, 100
HLMP-3001
HLMP-3001, OPT 001, 002....
HLMP-3001, OPT 010, 100
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HLMP-3001, OPT S02
HLMP-3002
HLMP-3002, OPT 001, 002
HLMP-3002, OPT 010, 100
HLMP-3003

HLMP-3003, OPT 001, 002
HLMP-3003, OPT 010, 100
HLMP-3050......
HLMP-3050, OPT 001, 002
HLMP-3050, OPT 010, 100

HLMP-3105
HLMP-3105, OPT 001, 002
HLMP-3105, OPT 010, 100
HLMP-3112
HLMP-3112, OPT 001, 002

HLMP-3112, OPT 010, 100.
HLMP-3200 ......cooviiiiinniiinrniicncse i s
HLMP-3201 ..........cocuneee
HLMP-3300.........ceveeueee.

HLMP-3300, OPT 010, 100
HLMP-3301
HLMP-3301, OPT 001, 002
HLMP-3301, OPT 010, 100
HLMP-3301, OPT S02

HLMP-3315
HLMP-3315, OPT 001, 002
HLMP-3315, OPT 010, 100
HLMP-3316
HLMP-3316, OPT 001, 002

HLMP-3316, OPT 010, 100
HLMP-3316, OPT S02.........ccocverrrererernreeenanannns
HLMP-3350
HLMP-3351
HLMP-3365 ..

HLMP-3366 ..
HLMP-3390
HLMP-3400
HLMP-3400, OPT 001, 002
HLMP-3400, OPT 010, 100

HLMP-3401
HLMP-3401, OPT 001, 002
HLMP-3401, OPT 010, 100
HLMP-3415
HLMP-3415, OPT 001, 002

HLMP-3415, OPT 010, 100
HLMP-3416
HLMP-3416, OPT 001, 002
HLMP-3416, OPT 010, 100
HLMP-3450




HLMP-3451
HLMP-3465
HLMP-3466
HLMP-3490
HLMP-3502

HLMP-3502, OPT 001, 002..
HLMP-3502, OPT 010, 100

HLMP-3507

HLMP-3507, OPT 001, 002
, OPT 010, 100

HLMP-3507

HLMP-3517
HLMP-3517
HLMP-3517
HLMP-3519

HLMP-3519, OPT 001, 002
HLMP-3519, OPT 010, 100

HLMP-3553
HLMP-3554
HLMP-3567
HLMP-3568

HLMP-3590
HLMP-3600

HLMP-3600, OPT 001, 002
, OPT 010, 100

HLMP-3600
HLMP-3601

HLMP-3601, OPT 001, 002
HLMP-3601, OPT 010, 100

HLMP-3650

HLMP-3650, OPT 001, 002..
, OPT 010, 100 .

HLMP-3650
HLMP-3651

HLMP-3651, OPT 001, 002
HLMP-3651, OPT 010, 100 .

HLMP-3680

HLMP-3680, OPT 001, 002
HLMP-3680, OPT 010, 100

HLMP-3681

HLMP-3681, OPT 001, 002
HLMP-3681, OPT 010, 100 .

HLMP-3750

HLMP-3750, OPT 001, 002
HLMP-3750, OPT 010, 100
HLMP-3750, OPT S02

HLMP-3762

HLMP-3762, OPT 001, 002
HLMP-3762, OPT 010, 100

HLMP-3850

HLMP-3850, OPT 001, 002..
HLMP-3850, OPT 010, 100 .

, OPT 001, 002
, OPT 010, 100

HLMP-3850, OPT S02

xvi

HLMP-3862..........ooovviirerriecniinee e senne
HLMP-3862, OPT 001, 002
HLMP-3862, OPT 010, 100
HLMP-3950
HLMP-3950, OPT 001, 002

HLMP-3950, OPT 010, 100 ..
HLMP-3950, OPT S02
HLMP-3962 .
HLMP-3962, OPT 001, 002........cccoeeuriremevnnruannin
HLMP-3962, OPT 010, 100 .....coeveuiunrrercrrrrnncncnee

HLMP-4000 ........ortriiiicicre e s

HLMP-4100 ...t
HLMP-4101
HLMP-4700 ...
HLMP-4700, OPT 001, 002...

HLMP-4700, OPT 010, 100
HLMP-4700, OPT S02.........ccoovurvrrmiierceeneenieenne
HLMP-4719......ceoviiiiinn

HLMP-4719, OPT 001, 002... .
HLMP-4719, OPT 010, 100 ......ccceervrerrrererrnnen.

HLMP-4719, OPT S02........coovvirrrceenereiniinnieenns
HLMP-4740....................

HLMP-4740, OPT 001, 002...
HLMP-4740, OPT 010, 100 .. .
HLMP-4740, OPT S02..........coourviriveierinenreneenes

HLMP-5029.........ocomiiiririniiiccceneeeseeenseeane
HLMP-6000....
HLMP-6000, OPT 010
HLMP-6001 ......
HLMP-6001, OPT 010 .....ccccovenrivneneccierereaenenes

HLMP-6203....
HLMP-6204 ...
HLMP-6205 ..ottt
HLMP-6206 .........coovieiviriiieieceeeeeeenceneesseiaasenns
HLMP-6208..........cccoririririieccnecrcreiicecanasiesiaes

HLMP-6300 ........curiiiiiiecniecerceer e eeecisaereseaes
HLMP-6300, OPT 010 ....cocuenrrcrncnecneirncniaenas
HLMP-B305 ..ot ereissevesenes
HLMP-6305, OPT 010
HLMP-6400.............

HLMP-6400, OPT 010 ......cceevimvnnerrceennnee
HLMP-B405............coovrrirrcercccneccrceenen
HLMP-6405, OPT 010 ........cccceueuee
HLMP-6500.....................

HLMP-6500, OPT 010

HLMP-6505
HLMP-6505, OPT 010
HLMP-6600....
HLMP-6600, OPT 010
HLMP-B620..........cooveirriiicnnncrc e eenes




HLMP-6620, OPT 010 .....cocovvirviniiiiccriininne 3-127
HLMP-6653...
HLMP-6654.....................
HLMP-6655 ..
HLMP-6656......

HLMP-6658
HLMP-6700
HLMP-6700, OPT 010 .... 3-127
HLMP-6720 ...3-91
HLMP-6720, OPT 010 ......cooeevvirrnrcrcrccrcnnrencnnes 3-127

HLMP-6753.................. 3-91
HLMP-6754 ...t 3-91
HLMP-B755 ..ottt 3-91
HLMP-6756 .........coviireerrrrctcteceessiee e 3-91
HLMP-6758............cocuuu.e. .3-91

HLMP-6800.........cviereirrerciitiiee s
HLMP-6800, OPT 010
HLMP-6820..........ccc0euueee
HLMP-6820, OPT 010 ...
HLMP-6853

HLMP-6854
HLMP-6855...
HLMP-6856 ...
HLMP-6858....
HLMP-7000

HLMP-7000, OPT 010 ......cocovvvrirrcrcncrrncrcnnenee 3-127
HLMP-7019.............
HLMP-7019, OPT 010 ..3-127
HLMP-7040
HLMP-7040, OPT 010 .... 3-127

HLMP-8100 ..
HLMP-8102 ..
HLMP-8103 ...ttt
HLMP-8104 .............oonie ettt
HLMP-8150 .........coovieiitcecicccrti e

HMDL-2416 ...t

HMDL-2416TXV........... 4-185
HMDL-2418TXVB .......coooviiiiriiciniicnecncanns 4-185
HPDL-1414
HPDL-2416

HRPG-XXXX ...ttt ennes
HSSR-8200
HTIL-311A .o
IN5765 ...
INBO92 ......ccovevirvrnene

INBOO3 ...
IN6094 ...

IN6610 .... . .
INBBTT ...

Bold = New Product

JANINS76S...... 3-142
JANINBOD2..........cornrerineiciciieseec e 3-142
JANING093 . 3-142
JANINGO94................cu... 3-142
JANING6609 e e 3-1583

JANINGGT0 ... enensnene 3-153
JANIN6611 3-153
JANM19500/51903 .3-153
JANM19500/51904 3-153
JANM19500/52003 3-1583

JANM19500/52004 .............cccoevvrerruennne 3-153
JANM19500/52103 3-1563
JANM19500/52104 3-153
JANTXIN5765
JANTXIN6092

JANTXIN6093
JANTXIN6094
JANTXIN6609
JANTXING610...
JANTXIN6611

M187/00101AAX ...ttt
M187/00102AAX ..
M187/00103AAX ..
M187/00104AAX ..

55/883B ...ttt

5082-7100 ...overiincririrecrereee e *
5082-7101 ..t *
5082-7102 ...ttt *
5082-7295 ...t *

5082-7300 ..
5082-7302 ..
5082-7304
5082-7340
5082-7356

5082-7357
5082-7358
5082-7359
5082-7404
5082-7405

5082-7414
5082-7415
5082-7432
5082-7433.....
5082-7441

5082-7T446 ...t *
5082-7610 ...t 4-105
5082-7610, OPT S01, S02 4-11
5082-7611 ..ttt 4-105
5082-7611, OPT S01, SO2 ......ccoevvrcrccrccrrrienennne 4-11

*Not recommended for new design; contact your local Sales Representative for further information (see Section 9).



5082-7613 .....cooviriiiinrinreietiee et
5082-7613, OPT S01, S02 .
5082-7616 ....ceevereciererirerereie et
5082-7616, OPT S01, S02
5082-7620 .......cocoreieinnirnnnrentenrenennte e

5082-7621 ...........
5082-7623
5082-7626
5082-7650
5082-7650, OPT S01, S02

5082-7651
5081-7651, OPT S01, S02
5082-7653......coereeriererereennneesee e
5082-7653, OPT S01, S02
5082-7656 .........coverierierinirrerinnenteecitne e 4-105

5082-7656, OPT S01, S02.........ccocevvievuirienninnenine 4-11
5082-7660........c.cceuvuenennnnn

5082-7661 ....
5082-7663............... .
5082-7663, OPT S20 ......ccccevvrrccccrcrcccrnnesiannens 4-11

5082-7663, OPT S01, S02.......cccuvrviicrrierivnninnnnns 4-11
5082-7666
5082-7666 OPT S20 .
5082-7730 ....ceerrreirreriiererisese s
5082-7730, OPT S01, S02

5082-7731 .............
5082-7731, OPT S01, S02
5082-7736....
5082-7736, OPT S01, S02
5082-7740......cuocvrirrrcrircrirircne s

5082-7740, OPT S01, S02
5082-7750......ccccruereuiunrvenennns
5082-7750, OPT S01, S02
5082-7751 ....coevvicrcrirrnnnnnne
5082-7751, OPT S01, S02...

5082-7756 .........couvveereuenne
5082-7756, OPT S01, S02
5082-7760.......cceuernrererennnns

5082-7760, OPT S01, S02...
5962-8767901EC............c.cooiviiiiiiiiicccrnn,

Bold = New Product

xviii

5962-8876801PC....
5962-8876901PC
5962-8947701PC
5962-8957001PC
5962-8957101PC

5962-89571022A
5962-8957201EC....
5962-8978501PC
5962-89785022A ....
5962-8981001PC....

6N134
6N134TXV
6N134TXVB
6N134/883B
6N135

6N135, OPT 020
6N135, OPT 100, 300
6N136 ..
B6N136, OPT 020 .......cocovevrmmnnnrerenennrcncsesnsens
6N136, OPT 100, 300 .......c.ccvvreeemerrrirccrcnnannns

6N137, OPT 020
6N137, OPT 100, 300

6N138, OPT 020

6N138, OPT 100, 300 .........ccunerrcivivnnereesnsinnnne
6N139
6N139, OPT 20
6N139, OPT 100, 300
6N140A

6N140A/883B
6N140TXV
BNT40TXVB ...ttt
8102801EC..................
8302401EC..................

87019G01 (HLMP-Z490)
87019Y01 (HLMP-Z740) .....oooeoeeeeeeeeeeerecerereee
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Motion Sensing and Control

Motion Sensing and
Control

Hewlett-Packard’s growing
family of motion sensing and
control products developed as
an extension of our emitter/
detector systems capabilities.
Motion sensing products include
optical shaft encoders and
optical encoder modules for
closed-loop servo applications,
and rotary pulse generators for
manual input applications. HP’s
optical products provide a
digital link converting
mechanical shaft rotation into
TTL logic level signals. HP’s
motion control ICs complement
the optical products and greatly
simplify the design of digital
motion control systems.

Our HEDS-9000, HEDS-9100,
HEDS-9200, and HEDS-9700
series optical encoder modules
provide sophisticated motion .
detection at a low price; making
them ideal for high volume
applications such as printer,
plotters, and industrial
automation equipment. The
HEDS-9000 and HEDS-9100
are now available in three
channel versions, the HEDS-
9040 and 9140, which provide a
third channel index pulse in

addition to the standard two
channel outputs. The HEDS-
9200 series linear encoder
module uses the same emitter/
detector technology as the
HEDS-9000 to sense linear
position. The HEDS-9700
comes in a super small, wave
solderable package with a
variety of mounting options.

The HEDS-5500 and HEDS-
5600 series are complete, quick
assembly, low cost optical shaft
encoders. No adhesives or last
minute adjustments are
necessary for assembly. In
addition, the HEDS-5540 and
HEDS-5640 provide a third
channel index pulse for home
position sensing. The HEDS-
5500 and 5600 series encoders
offer a complete solution in
industrial, medical, and office
automation equipment.

Hewlett-Packard’s new HRPG
series of low cost miniature
rotary pulse generators (RPGs)
use reflective optics technology
for superior reliability and
consistent rotational feel for
more than 1 million
revolutions. The HRPG is ideal
for front panel applications
such as test and measurement
equipment, medical equipment,

CAD/CAM systems, and audio/
video equipment. The HRPG is
available in a variety of
configurations including smooth
or detented turning, multiple
terminations and mounting
options, and a wide selection of
shaft configurations.

To complement the motion
sensing products, HP has
released two motion control IC
families. The HCTL-1100 CMOS
general purpose motion control
IC performs all of the time-
intensive tasks of digital motion
control. The HCTL-1100 controls
position or velocity while using
an incremental encoder for
feedback information. The
HCTL-1100 is also available in a
surface mount package. The
HCTL-2000, HCTL-2016, and
HCTL-2020 Quadrature Decoder/
Counter ICs provide a one chip,
easy to implement solution to
interfacing the quadrature
output of an encoder or RPG to a
microprocessor. These CMOS ICs
include a quadrature decoder, a
12 or 16 bit up/down counter, and
an 8 bit bus interface. In
addition, the HCTL-2020 has
cascade output signals as well as
quadrature decoder output
signals.



Optical Encoder Modules

Package Outline Drawing PartNo. | Channels Resolution Page No.
HEDS-9000 AB 0 1-12
OPTOJ 00 A 500 CPR

B 1000 CPR

0 1-22
HEDS-9040 | A, B,! B 1000 CPR
OPTO] 00 J 1024 CPR

ad 1-12
HEDS-9100 A B K 9 CPR
oPTO 00 C 100 CPR

D 192 CPR

E 200 CPR

F 256 CPR

G 360 CPR

H 400 CPR

A 500 CPR

| 512 CPR

O 122
HEDS-9140| A, B, | 256 CPR
oPTO 00 G 360 CPR

A 500 CPR

| 512 CPR

0 1-18
HEDS-9200 A B L 120 LPI
oPTO 00 M 127 LPI

P 150 LPI

Q 180 LPI

R 200 LPI

Bold Type — New Product

(=]
2
9
£3
(8-
w
28
30
&
=




Small Optical Encoder Modules - HEDS-9700 Series

Package Outline Drawing PartNo. | Lead Bend Chanhelsk Resolution I:)OPI::L!:';Q Page No.
6 @2E 1-31
HEDS-9700 | Straight AB K 96 CPR | 50- Standard
OPT LA C 100CPR | 51 - Rounded Outline
HEDS-9701 Bent - A B D 192CPR | 52 - Backplane
OPT LA E 200CPR | 53~ Standard w/Posts
F 256 CPR | 54 - Tabless
G 360 CPR | 55- Backplane w/Posts
H 400CPR |
]
HEDS-9720 | - Straight A B L 120LPI
OPTREIEIE | M 127LPI
HEDS-9721 Bent - AB P 150LPI
OPTRBIEIE]

Bold Type - New Product




Quick Assembly Encoder - HEDS-5500 Series

[=]
2
Q
e
28
w
22
So
E
()
=

Mounting | Through Page
'Package Outline Drawing Part No. | Channels Type Hole Resolution Shaft Size No.
0] AlA| 1-41

MMAA

:’..

% YOV-0055-SAIH

HEDS-5500 A B Standard None | K 96 CPR | 01 2mm

LN
§
O

OPTHRA C 100CPR | 02 3mm

HEDS-5505 | A,B Standard 89mm | D 192CPR | 03 1@8in.

(0.35in.)
OPTHEE E 200CPR | 04 5/32in.
HEDS-5600 | A,B External None F 256CPR | 05 3/16in.
Mounting
OPT &R Ears G 360CPR | 06 t1/4in.

HEDS-5605 | A,B External 89mm [ H 400CPR | 11 4mm
Mounting (0.35in.)
OPTHEE Ears A 500CPR | 14 5mm

| 512CPR | 12 6mm

13 8mm
HEDS-5540 | A,B,| Standard None F 256 CPR

OPT B G 360CPR
HEDS-5545 | A,B,| Standard 89mm | A 500CPR
(0.35in.)
OPTRIRIE] | 512CPR
HEDS-5640 | A,B,| External None
Mounting
OPT BRI Ears

HEDS-5645 | A,B,| External 89 mm
Mounting (0.35in.)
OPT IR Ears

Bold Type — New Product



28 mm Encoders — HEDS-5000 Series

« ) Option Code » ' Page
Package Outline Drawing ~ PartNo. .| Channels Resolution ShaftSize =~ . | . No.
@@
HEDS5000 |  A,B C 10CPR | 01 2mm N
OPT.0EE D 192CPR 02 3mm
E 200CPR 03 1Bin.
F 256CPR 04  582in.
G 360CPR 05  316in.
HEDS5010 | AB,l | H 400CPR 06  1/4in.
oPTEEE | A socer | 11 4mm
| 512CPR 14 5mm
12 6mm

*Contact your local Sales Representative for information regarding this product. (See Section 9.)

56 mm Encoders — HEDS-6000 Series

Optioh Code Page
- Package Outline Drawing Part No. - Channels Resolution Shatt Size No.
@ Al
D 192 CPR '
HEDS-6000 A B E 200 CPR- | 05 3/16in.
opr.EEE| H 400 CPR 06  1d4in.
A 500 CPR 07 5/16in.
I 512 CPR 08 3/8in. .
B 1000 CPR 09 12in.
J 1024 CPR 10 5/8 in.
HEDS-6010 A B, 1 4 mm
oPTHEA 12 6mm
13 8§ mm

*Contact your local Sales Representative for information regarding this product. (See Section 9.)

1-6



S
(L]
]
Rotary Pulse Generator - HRPG Series 2 §
' Package Shaft Feel/ Mechanical Page g°
Outline Drawing Part No. Resolution* Configuration Termination No. 2
] B B 1-51
HRPG- $16 — Smooth 11-0.3"x0.25" F - Pins Front
16 CPR with Bracket
ADMDDOPTRREE | D16-Detented . | 13-0.3"x0.25"
16 CPR D-cut
S 32 - Smooth 14-05" 0.25" R - Pins Rear
32CPR with Bracket
D32 - Detented 16-0.5"x0.25"
32CPR D-cut
S64 - Smooth 17-0.8"x 0.25" C - Cable Connector
64 CPR with Strain Relief
SCA - Smooth 19-0.8"x0.25"
120 CPR D-cut

51-7.6mmx6mm

53-7.6mmx6mm
D-cut

54-12.7 mm x 6 mm

56-12.7 mm x 6 mm
D-cut

57-20.3 mm x 6 mm

59-20.3 mm x 6 mm
D-cut

*When ordering detented versions, a D-cut shaft is recommended.
Bold Type — New Product



Rotary Pulse Generator - HEDS-5700

Package ‘ ‘ Page
Outline Drawing - | Part No. Termination Resolution | Shaft Configuration| Drag Option No.
o B | 159
Ilﬂﬂﬂ]]]\- HEDS-5700 | Pins K 96 CPR ]0-0.25"dia 0 - free spinning
OPT(A2E] C 100CPR | 1-6mmdia 1 - static drag
HEDS-5701 | 6" Color Coded Leads | D 192 CPR | 2-0.25" dia D-cut
OPT @M E 200CPR
F 256 CPR
G 360CPR
H 400 CPR
A 500 CPR
I 512CPR
Rotary Pulse Generator - HEDS-7500
Package Outline Drawing Part No. Resolution Channels Termination Page No.
HEDS-7500 256 CPR AB . Color Coded Wire *
ﬁ HEDS-7501 256 CPR A B Ribbon Cable
HEDS-7502 256 CPR A B, Color Coded Wire
HEDS-7503 256 CPR A B,I Ribbon Cable

Bold Type - New Product

*Contact your local Sales Representative for information regarding this product. (See Section 9.)




Motion Control ICS — HCTL-XXXX Series

Package Outiine Drawing PartNo. | Package Description Page No.
HCTL-1100 | PDIP | CMOS General Purpose Motion Control IC .
SYNC O 40 [J OE rpo 77
ADo/DB, [] 2 39 []¢s
ADy/DB, [] 3 38 [JALE
AD2/DB, [} 4 37 JRW
AD3/DB3 [ 5 36 [ RESET
‘AD4/DB4 [] 6 35 [ voo
ADs/DBs [} 7 34 [JEXTCLK
oBg [} 8 33 [JINDEX
pB; (9 32{1 GnD
GND [ 10 31[JcHA
Voo (11 30 [JcHB
PROF [ 12 29 [JPHD
NT 13 28 [ PHC
omiT [ 14 27 [JPHB
svopr[] 15 26 [1 PHA
PULSE [} 16 25 [IMmc;
siGN([] 17 24 [IMcq
mco [ 18 23[IMmcs
mc, [ 19 22 Amcq
mc, [ 20 21 mes
HCTL-1100 | PLCC | CMOS General Purpose Motion Control IC
OPT PLC
HCTL-2000 | PDIP | CMOS Quadrature Decoder/Counter IC, 12-bit Counter 1-61
oo} 16 Voo
cuk)2 15 [JDy
SEL[]3 141D
oe[]4 1300
RsT(]5 12[Jps
- 1 s HCTL-2016 | PDIP | CMOS Quadrature Decoder/Counter IC, 16-bit Counter
cHA[]7 10 0s
vss(]8 9oy
ool mhve HCTL-2020 | PDIP | CMOS Quadrature Decoder/Counter IC, 16-bit Counter,
k]2 10, Quadrature Decoder Output Signals,
seeds  wpes Cascade Output Signals
OE [J4 1770,
ub s 16 [J CNTpcpR
nc[Je 15 [ cNTeas
RsT([]7 1470,
cus[]8 13[]os
cHa [} @ 12[7) g
vss [J10 "o,

Bold Type - New Product
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Codewheels - 11.00 mm (0.433 in) Optical Radius

Matching
Encoder
Package Outline Drawing Part No. Module Channels Resolution Shaft Size Page No.
[ e 1-12
HEDS-5120 HEDS-9100 AB K 96 CPR 01 2mm 1-31
OPTIE HEDS-9700 C 100CPR 02 3mm
D 192CPR 03 18in.
E 200CPR 04 5/32in.
F 256 CPR 05 3/16in.
G 360CPR 06 1/4in.
H 400 CPR 11 4mm
A 500CPR 14  5mm
I 512CPR 12 6mm
13 8mm
@ 1-22
HEDS-5140 HEDS-9140 A B, I F 256 CPR
OPT BI21[2] G 360CPR
A 500CPR
| 512CPR
Codewheels - 23.36 mm (0.920 in) Optical Radius
Matching
Encoder
Package Outline Drawing Part No. Module Channels Resolution ShaftSize | Page No.
] @12 1-12
HEDS-6100 | HEDS-9000 | A,B D 192 CPR | 05 3/16in.
oPTHEE E 200 CPR | 06 1/4in.
H 400 CPR | 07 5/16in.
A 500 CPR | 08 3@in.
| 512 CPR | 09 1Rin.
B 1000CPR | 10 58in.
J 1024CPR | 11 4mm
12 6mm
&l 13 8mm 1-22
HEDS-6140 HEDS-9140 A B, B 1000 CPR
OPTRIEE J 1024 CPR

Bold Type — New Product



Accessories for Encoders and Encoder Modules

Package Outline Drawing Part No. Description Page No.
———=s | HEDS-8902 | 4-wire connector with 15.5 cm (6.1 in.) flying leads. Locks into 1-41
‘ ——d HEDS-5500 and HEDS-5600 2 channel encoders. Also fits 1-12
= = HEDS-9000, HEDS-9100, and HEDS-9200 2 channel encoder 1-18
modules.
HEDS-8903 | 5-wire connector with 15.5 cm (6.1 in.) flying leads. Locks into 1-41
= HEDS-5540 and HEDS-5640 three channel encoders. Also fits 1-22
: —— HEDS-3040 and HEDS-9140 three channel encoder modules.
HEDS-8905 | Alignment Tool for HEDS-9140 1-22
HEDS-8906 | Alignment Tool for HEDS-9040 1-22
HEDS-8910 | Alignment Tool for HEDS-5540/5545 and HEDS-5640/5645. -4
OPTOLO | Orderin appropriate shaft size.
Convenience Assembly Tools for 28 mm Diameter Encoders - Not Required
Package Outline Drawing Part No. , Description Page No.
HEDS-8930 | HEDS-5000 Series Tool Kit *
+ Holding Screwdriver
» Torque Limiting Screwdriver
+ HEDS-8920 Hub Puller
+ HEDS-8922 Gap Setter

HEDS-892X | Centering Cones
* Aid in High Volume Assembly
» Order in Appropriate Shaft Size

Bold Type - New Product

*Contact your local Sales Representative for information regarding this product. (See Section 9.)
1-11
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[ﬁﬂ HEWLETT

PACKARD

Two Channel Optical
Incremental Encoder Module

Technical Data

HEDS-9000
HEDS-9100
Features Description
¢ High Performance The HEDS-9000 and HEDS-
« High Resolution 9100 series are high
e Low Cost performance, low cost, optical

¢ Easy to Mount
* No Signal Adjustment

incremental encoder modules.
‘When used with a codewheel,
these modules detect rotary

Required position. The modules consist of
¢ Insensitive to Radial and a lensed LED source and a
Axial Play detector IC enclosed in a small

¢ Small Size
¢ -40°C to 100°C Operating

C-shaped plastic package. Due
to a highly collimated light

Temperature source and a unique photo- are accessed through five 0.025
* Two Channel Quadrature detector array, the modules are  inch square pins located on 0.1
Output extremely tolerant to mounting inch centers.
¢ TTL Compatible misalignment.

¢ Single 5 V Supply

Package Dimensions

The two channel digital outputs
and the single 5 V supply input

Standard resolutions for the
HEDS-9000 are 500 CPR and
1000 CPR for use with a HEDS-

26.7 (1.06)
15.2 )
S ~ — 4—_->'—
10.60) 254(0.100) 8.6(034) @ <50
0.63 (0.025) Il TYP rgzrlz
SQR. TYP. ] . o>o0z0
OPTION —| | 1.52 (0.060)—»-| |<— 1.8(0.07) e ON-
CODE | —> 1.0 (0.04) | ‘ ;
5.1(0.20)— DATE CODE (0262817) 6.9 (0.27)
W 3.73+0.05 R l || 11.5(0.45)
1024010 L_ (0-147£0.002) 20.8 T y l (0.100) | 8.8 (0.35)
:02:0. P —Y .82 E LI —dH—
©odo<o00s | | @\:""““3” / ? osa 1. I b O® QO
D. RIXF .46) - —(+)— 5.8 (0.23
ALIGNING 8 X e N 290 023
RECESS 2.67(0.105) DIA. - OPTICAL 4.75+0.10 ~
2.44/2.41 DIA. MOUNTING THRU CENTER (0.187 £ 0.004) \45 1
(0.096/0.095) ¢ | HOLE 2 PLACES 1.78+0.10 LINE 'ALIGNING RECESS
2.16(0.085) 1.85(0.073) — (0.070 + 0.008) ™| [*—~5.46 £0.10 2.44/2.41 DIA.
DEEP 8.64 (0.340) REF. OPTICAL 2.92+0.10 (0.215 £0.004) {0.096/0.095)
17.27 CENTER .92£0.10__ | |, OPTICAL CENTER 2.16 (0.085) DEEP
le— (0.115  0.004)
(0.680) 2.44/2.41 X2.79 —»  |e——a.14(0.163)
20.96 (0.096/0.095 X 0.110) 10.2 {——6.35 (0.250) REF.
(0.825) 2.16 (0.085) DEEP (0.400)
TYPICAL DIMENSIONS IN
SIDE A MILLIMETERS AND (INCHES) SIDE B

ESD WARNING: NORMAL HANDLING PRECAUTIONS SHOULD BE TAKEN TO AVOID STATIC DISCHARGE.
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6100 codewheel or equivalent.
For the HEDS-9100, standard
resolutions between 96 CPR and
512 CPR are available for use
with a HEDS-5120 codewheel or
equivalent.

Applications

The HEDS-9000 and 9100
provide sophisticated motion
detection at a low cost, making
them ideal for high volume
applications. Typical applica-
tions include printers, plotters,
tape drives, and factory
automation equipment.

Theory of Operation
The HEDS-9000 and 9100 are
C-shaped emitter/detector
modules. Coupled with a
codewheel, they translate the
rotary motion of a shaft into a
two-channel digital output.

As seen in the block diagram,
each module contains a single
Light Emitting Diode (LED) as
its light source. The light is
collimated into a parallel beam
by means of a single polycarbon-
ate lens located directly over the
LED. Opposite the emitter is
the integrated detector circuit.
This IC consists of multiple sets
of photodetectors and the signal
processing circuitry necessary to
produce the digital waveforms.

The codewheel rotates between
the emitter and detector, causing
the light beam to be interrupted
by the pattern of spaces and
bars on the codewheel. The
photodiodes which detect these
interruptions are arranged in a
pattern that corresponds to the
radius and design of the code-
wheel. These detectors are also
spaced such that a light period
on one pair of detectors corre-
sponds to a dark period on the

.
Block Diagram
[ wesiston | AT T T T e
| vy Tt ]?
| Lens ! ! |
| ! [
i ! I
| I |pHoTO. |
| : DIODES _ COMPARATORS 1
A .
l H CHANNEL A
|
! L] ne ’
! . 16,
| : CHANNEL B
| ' K
|
| JJ: SIGNAL |
| ™ PROCESSING |
| | CIRCUITRY |
! : |
| i 1 GND
| | 8
L S J
EMITTER SECTION CODE DETECTOR SECTION
WHEEL
Output Waveforms

o

A P

J/

—

’ CHANNEL A

3 o —
£
7 le— 51 s2 $3 —ale— 54 —»|
=
<
s
’ CHANNEL B
ROTATION

adjacent pair of detectors. The Definitions

photodiode outputs are then fed
through the signal processing
circuitry resulting in A, A, B,
and B. Two comparators
receive these signals and
produce the final outputs for
channels A and B. Due to this
integrated phasing technique,
the digital output of channel A
is in quadrature with that of
channel B (90 degrees out of
phase).

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

1 Shaft Rotation = 360
mechanical
degrees

= N cycles
1 cycle (¢) = 360 electrical
degrees (°e)
=1bar and
window pair

E
£
=

2g
5




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

Pulse Width Error (AP): The
deviation, in electrical degrees,

Absolute Maximum Ratings

Storage Temperature, Tg........ccovvvrrrrevcivnnnnnes evveeeneen, -40°C to 100°C
Operating Temperature, T, ......ccccoovrrvnriinnnnrcennenne, -40°C to 100°C
Supply Voltage, Vi coevereiiiiieiieeciicniceeeiieene -0.5Vto7V
Output Voltage, Vi ..o.ovvveevicicicicceieceeees -0.5VtoV,,
Output Current per Channel, I ......cccocoevvvrinnnrnenn. -1.0 mA to 5 mA

of the pulse width from its ideal
value of 180°. 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.

State Width (S): The number of
electrical degrees between a
transition in the output of
channel A and the neighboring
transition in the output of
channel B. There are 4 states
per cycle, each nominally 90°. Phase Error (Ad): The deviation
of the phase from its ideal value

State Width Error (AS): The of 90°.

deviation, in electrical degrees,
of each state width from its

¢ Direction of Rotation: When the
ideal value of 90°e.

codewheel rotates in the

Recommended Operating Conditions

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 (Rp): The
distance from the codewheel's
center of rotation to the optical
center (0.C.) of the encoder
module.

Parameter Symbol | Min. | Typ. Max. Units Notes
Temperature T -40 100
Supply Voltage Vee 4.5 5.5 Volts Ripple < 100 mV,_
Load Capacitance C, ' 100 3.2kQ pull-up resistor
Count Frequency f 100 kHz Velocity (rpm) x N
‘ 60

Note: The module performance is guaranteed to 100 kHz but can operate at higher frequencies.

Encoding Characteristics

Encoding Characteristics over Recommended Operating Range and Recommended Mounting
Tolerances. These characteristics do not include codewheel contributions.

Parameter Sym. | Typ. | Case 1 Max. | Case 2 Max. | Units Notes
Pulse Width Error AP 7 30 40 °e
Logic State Width Error AS 5 30 40 °e .
Phase Error Ad 2 10 15 e

Case 1: Modules mounted on tolerances of £0.13 mm (0.005").
Case 2: HEDS-9000 mounted on tolerances of +0.50 mm (0.020").
HEDS-9100 mounted on tolerances of +0.38 mm (0.015").
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Electrical Characteristics
Electrical Characteristics over Recommended Operating Range, typical at 25°C.

Parameter Symbol | Min. | Typical | Max. | Units Notes
Supply Current Ioc 17 40 mA
High Level Output Voltage Vou 24 v Iy = -40 pA max.
Low Level Output Voltage Vo 0.4 A% I, =3.2mA
Rise Time t, 200 ns C,=25pF
Fall Time t, 50 ns R, =11kQ pull-up
Recommended Codewheel Characteristics
Codewheel Options
MAX. 1.9(0.075) Optical
HEDS | CPR Radius
Series (N) | Option mm (in.)
5120 96 K 11.00 (0.433)
5120 100 C 11.00 (0.433)
5120 192 D 11.00 (0.433)
5120 200 E 11.00 (0.433)
5120 256 F 11.00 (0.433)
5120 360 G 11.00 (0.433)
Figure 1. Codewheel Design. 5120 400 H 11.00 (0.433)
5120 500 A 11.00 (0.433)
5120 512 1 11.00 (0.433)
6100 500 A 23.36 (0.920)
6100 1000 B 23.36 (0.920)
Parameter Symbol | Minimum Maximum Units Notes
Window/Bar Ratio 6,/0, 0.7 14
Window Length L, 1.8 (0.07) 2.3 (0.09) mm (inch)
Absolute Maximum . Includes eccentricity
Codewheel Radius Re Rop +1.9(0.075) | mm (inch) errors




Mounting Considerations

— ALIGNING BOSS

0.76 (0.030) HIGH (MAX)

2.36 (0.093) +8.025 (0.001) DIA.
0.25 (0.010) x 46° CHAMFER

105 f
8.64
(0.413) (0.340) 08201
y (0.830)
MOTOR Rop
SHAFT
CENTER Q 3
0 1“ - OPTICAL CENTER
a o |
opo M 25 x 0.45
- 1.02 (256 UNC-28)
Rop*(g.040) 2PLACES
' I NOTE 2
<
475 363 (0.143)
«—Ror¥g.187 " 384 (0.751)
REF
3.12(0.123)
3.99(0.157) ARTWORK SIDE
MOUNTING
/ OF cooewues:/ moun
T T
£ / Lt
’ M
L

“MAX. 4.45(0.175)
NOTE 1

NOTES: CODE WHE!

EL

CODEWHEEL

OF CO

ARTWORK SIDE
cot E

6.17(0.243)

6.99(0.275)

l—MIN. 5.60(0.221)NOTE 1

NOTE 1

MOUNTING PLANE

M 2.5 x 0.45
(2-56 UNC-28B)
2PLACES
NOTE 2

OPTICAL CENTER

CENTER

1. THESE DIMENSIONS INCLUDE SHAFT END PLAY,

AND CODEWHEEL WARP.

2. MAXIMUM RECOMMENDED MOUNTING SCREW
TORQUE IS 4 kg-cm (3.5 in-lbs).

Figure 2. Mounting Plane Side A.

<— 25.40 (1.000) MAX.—>

DIMENSIONS IN MM (INCHES)

—,
S

1.D. HUBS

0.16 (0.400)

1 U
L T
12.70 (0.500) MAX.
3.58(0.141) — -

[<—0.20 (0.008) MAX.

Figure 4. HEDS-5120 Codewheel.

MOUNTING BOSS —
NOT USED ON 6 mm & 1/4"

[6.32 (0.249)

2-56 SETSCREW
USE 0.035” HEX WRENCH

Figure 3. Mounting Plane Side B.

[+ 5.94 (0.234) MAX.

——|«—— 0.064 (0.0025)

1-16

4.75
(0.187)

e——Rop+

NOTES:

ALIGNING BOSS

0.76 (0.030) HIGH (MAX)
2.36 (0.093):0.025(0.001) DIA.
0.25(0.010) x 45° CHAMFER
2PLACES

1. THESE DIMENSIONS INCLUDE SHAFT END PLAY,

AND CODEWHEEL WARP.

2. MAXIMUM RECOMMENDED MOUNTING SCREW
TORQUE IS 4 kg-cm (3.5 in-lbs).

50.30 DIA.
(1.980) MAX.

UNITS mm(INCHES)

USE 0.035” HEX WRENCH

MOUNTING BOSS

2-56 SETSCREW

2%eg 180 19.0
ax. (0.71) (0.747)
020
899 max. 1 ™ t0.008)
0.354)

Figure 5. HEDS-6100 Codewheel.



CONTROL

(=]
2
%)
=
{72}
z
w
(2]
o
E
o
=

Connectors (3,‘5;33) "— (51.32 : g'gzp
Mounting l 3
Manufacturer Part Number Surface ‘I =3
AMP 103686-4 Both f - =
640442-5 Side B ,05'200, 7.1+0.0/-0.3(0.28 + 0.00/-0.01)
- | 3+1(0.12+0.04)
DuPont 65039-032 with Both
R
4825X-000 term. : >
HP HEDS-8902 Side B 412 - ‘*(01(?509) T !PIN NUMBER | PARAMETER | COLOR |
with 4-wire leads |  (see Fig. 6) o wo | |wee S
071 : wh RED
Molex 2695 series with Side B DIMENSIONS IN MM (INCHES) ’ 5 |cks  [erown |
2759 series term. Figure 6. HEDS-8902 Connector.
Ordering Information
HEDS-9000 Option I;] [o][o] HEDS-6100 Option [FI (]
Resolution l
(Cycles/Rev) Shaft Diameter
A -500 CPR 05-3/16in. 10-5/8in.
B - 1000 CPR 06 - 1/4 in. 11-4 mm
07 - 5/16 in. 12 - 6 mm
08 - 3/8 in. 13 -8 mm
09 - 1/2 in.
HEDS-9100 Option @ [o][o] HEDS-5120 Option I;] ]
Resolution
(Cycles/Rev) Shaft Diameter
K-96CPR  G-360CPR 0l-2mm  11-4mm
C-100CPR H-400 CPR 02-3mm  14-5mm
D-192CPR A-500 CPR 03-1/8in.  12-6mm
E-200CPR 1-512CPR 04-5/32in. 13-8mm
F - 256 CPR 05 - 3/16 in.
06 - 1/4 in.




HEWLETT
PACKARD

O

OPTICAL INCREMENTAL

LINEAR
HEDS-9200

SERIES

ENCODER MODULE

Features

* HIGH PERFORMANCE
* HIGH RESOLUTION

*+ LOW COST

o EASY TO MOUNT

¢ NO SIGNAL ADJUSTMENT REQUIRED

INSENSITIVE TO MECHANICAL
DISTURBANCES

e SMALL SIZE

e -40°C TO 100°C OPERATING TEMPERATURE
e TWO CHANNEL QUADRATURE OUTPUT

e TTL COMPATIBLE

o SINGLE 5V SUPPLY

Description

The HEDS-9200 series is a high performance, low cost,
optical incremental encoder module. When operated in
conjunction with a codestrip, this module detects linear
position. The module consists of a lensed LED source and
a detector IC enclosed in a small C-shaped plastic package.
Due to a highly collimated light source and a unique photo-
detector array, the module is extremely tolerant to mounting

misalignment.

The two channel digital outputs and the single 5 V supply
input are accessed through four 0.025 inch square pins

located on 0.1 inch

centers.

Package Dimensions

Note: Codestrip not included with HEDS-9200.

Five standard resolutions between 4.72 counts per mm
(120 counts per inch) and 7.87 counts per mm (200 counts
per inch) are available. Consult local Hewlett-Packard
sales representatives for other resolutions ranging from
1.5 to 7.87 counts per mm (40 to 200 counts per inch).

Applications

The HEDS-9200 provides sophisticated motion detection at
a low cost, making it ideal for high volume applications.
Typical applications include printers, plotters, tape drives,
and factory automation equipment.

ESD WARNING: NORMAL HANDLING PRECAUTIONS
SHOULD BE TAKEN TO AVOID STATIC DISCHARGE.

- 26.7(1.06)—
15.2
- —
0.63 (0.025) 060 2.54(0.100) 86034 Y-
sar.TYR. | T[T TYP. 3 58528 E
OPTION - | | 1.52 (0.060)—»| )<~ 1.8(0.07) O ON~
CODE t—- l«——1.0(0.04) i
5.1 (0.20) DATE CODE 2.21
3 3.73:0.05 (0.087) [ i 11.5(0.45)
l"o"” £0.002) 208 l(ozf’c:)) L0 l 8.8(0.35)
1.02£0.10 ® g Pz ; ’ [} L
00z6-503H ¥ D 082 | - _ DO—H—0 © N
(0.040 < 0.004) ;G\)‘x < Wi 1.7 ] T ' __i
ALIGNING X -8 % f (0.46) I |' \ T 2904n | —(H— 5.8(0.23)
RECESS 2.67(0.105) DIA. OPTICAL 475+010 |
'20 1)3522311)3&!-? e | . MOUNTING THRU CENTER (0.187 + 0.004) \a5° }
A . HOLE 2 PLACES 1.78+0.10 LINE 'ALIGNING RECESS
1.85(0.07 . I 78£0.10_| N
é.;ssp(o.oss;) (0.073) —» !‘ | I (0.070 £ 0.008) ™ 5.46£0.10 ‘ 2.44/2.41DIA.
8.64 (0.340) REF, —-e——{ | jopTicAn . (0.215 £ 0.004) I | (0.096/0.095)
17.27 | CENTER 2.92+0.10 OPTICAL CENTER | | 2.16 (0.085) DEEP
~—(0.680) " (0.115 * 0.004) ke
2.44/2.41X2.79 —>| le—4.14(0.163)
20.96 (0.096/0.095 X 0.110) 10.2 - ‘ +——6.35 (0.250) REF
(0.825) 2.16 (0.085) DEEP (0.400)
TYPICAL DIMENSIONS IN
SIDE A MILLIMETERS AND (INCHES) SIDEB
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Block Diagram

r RESISTOR | N e
| posail [ |
] vy T ] L |?
\ Lens | ! |

| ! 1
i ! ! I
1 L | JpHoTO- H
| L : DIODES COMPARATORS |

| A .
: T t+ f CHANNEL A
| LED 1+ : ] _ ——|-o
' i e -l I nelo
! . . Mo
| : CHANNEL B
: | 8 |5
' e SIGNAL :
| ] PROC H
| | CIRCUITRY |
[ : 1
| \ | GND
! —+0

1

e NN J

Theory of Operation

The HEDS-9200 is a C-shaped emitter/detector module.
Coupled with a codestrip it translates linear motion into a
two-channel digital output.

As seen in the block diagram, the module contains a single
Light Emitting Diode (LED) as its light source. The light is
collimated into a parallel beam by means of a single poly-
carbonate lens located directly over the LED. Opposite the
emitter is the integrated detector circuit. This IC consists of
multiple sets of photodetectors and the signal processing
circuitry necessary to produce the digital waveforms.

The codestrip moves between the emitter and detector,
causing the light beam to be interrupted by the pattern of
spaces and bars on the codestrip. The photodiodes which
detect these interruptions are arranged in a pattern that
corresponds to the count density of the codestrip. These
detectors are also spaced such that a light period on one
pair of detectors corresponds to a dark period on the
adjacent pair of detectors. The photodiode outputs are
then fed through the signal processing circuitry resulting in
A, A, B and B. Two comparators receive these signals and
produce the final outputs for channels A and B. Due to this
integrated phasing technique, the digital output of channel
A is in quadrature with that of channel B (90 degrees out of
phase).

Definitions

Count density (D): The number of bar and window pairs
per unit length of the codestrip.

Absolute Maximum Ratings

output Waveforms

[
A P

CHANNEL A
w s —»
=]
£
3 le—s1 s2 53 —»le— 54 —»|
=
<

CHANNEL B

p—

LINEAR POSITION

Pitch: 1/D, The unit length per count.

Electrical degree (°e): Pitch/360, The dimension of one bar
and window pair divided by 360.

1 cycle (C): 360 electrical degrees, 1 bar and window pair.

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.

State Width(S): The number of electrical degrees between a
transition in the output of channel A and the neighboring
transition in the output of channel B. There are 4 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 Movement: When the codestrip moves, relative
to the module, in the direction of the arrow on top of the
module, channel A will lead channel B. If the codestrip
moves in the opposite direction, channel B will lead
channel A.

Parameter Symbol Min. Typ. Max. Units Notes
Storage Temperature Ts -40 100 °C

Operating Temperature Ta -40 100 °C

Supply Voltage Vee -0.5 7 Volts

Output Voltage Vo -0.6 Vee Volts

Output Current per Channel lo -1.0 5 mA

a
£
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Recommended Operating Conditions

Parameter Symbol Min. Typ. Max. Units Notes
Temperature T -40 100 °C
Supply Voltage Vee 4.5 5.5 Volts Ripple < 100 m Vp-p
Load Capacitance CL 100 pF 3.2 KQ pull-up resistor
Count Frequency f 100 kHz Velocity X D

Note:

The module performance is guaranteed to 100 kHz but can operate at higher frequencies.

Encoding Characteristics

Encoding Characteristics over Recommended Operating Range and Recommended Mounting Tolerances. These charac-
teristics do not include codestrip defects.

Parameter Symbol Min. Typ. Max. Units Notes
Pulse Width Error AP 7 35 elec. deg.
Logic State Width Error AS 5 35 elec. deg.
Phase Error A¢ 2 13 elec. deg.

Electrical Characteristics

Electrical Characteristics over Recommended Operating Range, typical at 25°C

Parameter Symbol Min. Typ. Max. Units Notes

Supply Current lce 17 40 mA

High Level Output Voltage Vou 24 Volts loH = -40 uA Max.

Low Level Output Voltage VoL 0.4 Volts loL=3.2mA

Rise Time tr 200 ns CL=25pF

Fall Time tf 50 ns RL =11 KQ pull-up
Note:

1. For improved performance in noisy environments or high speed applications, a 3.3 k() pull-up resistor is recommended.

Recommended Codestrip Characteristics

Codestrip design must take into consideration mounting as referenced to either side A or side B (See figure 1).

MOUNTING AS REFERENCED TO SIDE A MOUNTING AS REFERENCED TO SIDE B
MOUNTING MOUNTING ALIGNING

THRU HOLE ALIGNING | | THRU HOLE

| RECEss @_L REc(E)sizO l ‘

] Iﬂﬂﬂ il OROooTh
T T

STATIC CHARGE WARNING: LARGE STATIC
Figure 1. Codestrip Design - | CHARGE ON CODESTRIP MAY HARM MODULE.
PREVENT ACCUMULATION OF CHARGE.

Parameter Symbol Mounting Ref. Side A Mounting Ref. Side B Units

Window/Bar Ratio Ww/Wp 0.7 Min. 1.4 Max. 0.7 Min. 1.4 Max.

Mounting Distance L Lg < 0.51 (0.020) Lp=3.23 (0.127) mm (inch)

Codestrip edge to inside

window edge W, W;=<0.53(0.021) + Ly W1<4.27 (0.168) - Lp mm (inch)

Codestrip edge to outside

window edge W, W3 =150 (0.059) + Lg W3 >5.23 (0.206) - Lp mm (inch)
Note:

All parameters and equations must be satisfied over the full length of codestrip travel including maximum codestrip runout.
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Mounting Considerations

ALIGNING BOSS

0.76 (0.030) HIGH (MAX.)

2.36 (0.093) £0.025 (0.001) DIA.
0.25 (0.010) x 45° CHAMFER

2 PLACES

MOUNTING THRU
‘;‘/— HOLES

\ . 7

gonoo

~ 1

]
¥
|

12.17 (0.676)
| 1737 (vesa)
|
|

20.83 (0.820)
21.08 (0.830)

@ =R=a= 1-8-0

 nnnmna

| )ﬁ\ OPTICAL CENTER
M 25 X 045

(2-56 UNC-2B)
2 PLACES NOTE 3

e — [*— 4.75 (0.187) REF.

La

o 383 (0103
84

(0.

ARTWORK SIDE

OF CODESTRIP MOUNTING
1 \ / PLANE
I

T
MAX. 4.45 (0.175)
NOTE 1

M
|

CODESTRIP

MOUNTING PLANE SIDE A
Notes:
1. These dimensions include codestrip warp.
2. Reference definitions of L, and L, on page 3.
3. Maximum recommended mounting screw torque is 4 kg-cm
(3.5 in-lbs).

connectors

Manufacturer Part Number Mounting Surface
AMP 103686-4 Both
640442-5 Side B
DuPont | 4ao5.000 term. Both
2750 sericoterm, | SideB

CODESTRIP ARTWORK SIDE
OF CODESTRIP
6.17 (0.243]
&35 (0:278) NOTE 1
=

1 CLH

I

MIN. 5.60 (0 221) NOTE 1

MOUNTING PLANE

o M 25 X 045
[} (2:56 UNC-28)
O 2 PLACES
[my
j;( P OPTICAL CENTER
- =R A |
105 0 1@
(0413) a [ Y1
us] | 1260 (04%)
= 72,80 (0.504)
635 _| th | 20.83 (0.820)
(0.250) o 21,08 (0.830)
o |G
=2 1 v
o
[m]
ALIGNING BOSS
0.76 (0.030) HIGH (MAX.)
2.36 (0.093) £0.025 (0.001) DIA.
™ 0.25(0.010) x 45° CHAMFER

2 PLACES

MOUNTING PLANE SIDE B

Ordering Information

HEDS-9200 Option

RESOLUTION PITCH
Counts per mm (inch) mm (inch) per count
L -4.72 (120) 0.212 (0.0083)

M -5.00 (127) 0.200 (0.0079)
P - 5.91 (150) 0.169 (0.0067)
Q-7.09 (180) 0.141 (0.0056)
R - 7.87 (200) 0.127 (0.0050)

Consult local Hewlett-Packard sales representatives for
other resolutions.
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PACKARD
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Three Channel Optical
Incremental Encoder Modules

Technical Data

Features Description
e Two Channcl Quadrature The HEDS-9040 and HEDS-
Output with Index Pulse 9140 series are three channel

* Resolution Up to 1024
Counts Per Revolution

¢ Low Cost

+ Easy to Mount

¢ No Signal Adjustment
Required

¢ Small Size

¢ -40°C t0100°C Operating
Temperature

¢ TTL Compatible

¢ Single 5 V Supply

Package Dimensions

optical incremental encoder
modules. When used with a
codewheel, these low cost
modules detect rotary position.
Each module consists of a
lensed LED source and a
detector IC enclosed in a small
plastic package. Due to a highly
collimated light source and a
unique photodetector array,
these modules provide the same

HEDS-9040
HEDS-9140

high performance found in the
HEDS-9000/9100 two channel
encoder family.

|«——26.7 (1.06)——]
16.2
le— —
0.63 (0.025) 1280 2.54(0.100) 861034 @ <-g
SQR.TYP. - TYP. 588382
>
OPTION — | I 1.62 (0.060)—»| |«— 1.8(0.07) e mae O
CODE | —=| [+ —10 004 | l
5.1(0.20)— DATE CODE 2.21 X
— 6.9(0.27)
3.73:0.05 (0.087) {
' Julm 1 (0.147£0.002) Ef 254 l S A 115(0.45)
1.02+0.10 . ~ 208 o 0.100) l 8.8(0.35)
(0.040 < 0.004) ()\moesqau( ® o082 | 41— 1 - @®@—di—0 @ L
l % 2 1.7 — ¥
SR RIX T (0.46) J —(H— 5.8 (0.23)
ALIGNING ¥ S Z ¥ 29041 20
RECESS 2.67(0.105) DIA. a L1 orpTicAL 4.75+0.010
2.44/2.41 DIA. — | MOUNTING THRU CENTER (0.187 + 0.004) | ago 1
10.096/0095) | = 0.073 3 i HOLE 2 PLACES 178+0.10 LINE
2.16 (0.085) 1.95(0.073)—»{ (=— (6.870 + 0.00) ™ 5.46+0.10
DEEP 8.64 (0.340) REF.—— OPTICAL . (0.215+0.004) 4.14(0.163)
17.27 CENTER 2.92+0.10 le— OPTICAL CENTER B
0.680) (0.116 % 0.004)
2.44/2.41X2.78
20.96 | (0.096/0.095 X 0.110) 10.2 6.35 (0.250) REF.
(0.825) 2.16 (0.085) DEEP (0.400)
TYPICAL DIMENSIONS IN
SIDE A MILLIMETERS AND (INCHES) SIDE B

ESD WARNING; NORMAL HANDLING PRECAUTIONS SHOULD BE TAKEN TO AVOID STATIC DISCHARGE.
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The HEDS-9040 and 9140 have
two channel quadrature outputs
plus a third channel index
output. This index output is a
90 electrical degree high true
index pulse which is generated
once for each full rotation of the
codewheel.

The HEDS-9040 is designed for
use with a HEDS-6140 code-
wheel which has an optical
radius of 23.36 mm (0.920 inch).
The HEDS-9140 is designed for
use with a HEDS-5140 code-
wheel which has an optical
radius of 11.00 mm (0.433 inch).

The quadrature signals and the
index pulse are accessed
through five 0.025 inch square
pins located on 0.1 inch centers.

Standard resolutions between
256 and 1024 counts per revolu-
tion are available. Consult local
Hewlett-Packard sales repre-
sentatives for other resolutions.

Applications

The HEDS-9040 and 9140
provide sophisticated motion
control detection at a low cost,
making then ideal for high
volume applications. Typical
applications include printers,
plotters, tape drives, and
industrial and factory
automation equipment.

Theory of Operation

The HEDS-9040 and 9140 are
emitter/detector modules.
Coupled with a codewheel, these
modules translate the rotary
motion of a shaft into a three-
channel digital output.

As seen in the block diagram,
the modules contain a single

Block Diagram
ettt Tt Tt Tt Tvee
11 |
TT IO
I 4
, PHOTO |
| DIODES |
i COMPARATORS )
| Zg A |
| |CH.A
_ «
e i A 13
i s |
— t i :> ; CH.B
N ! 8 i
N e
& | | | CH.I
| 7 ——o0
- ' I > 12
—| J|-> INDEX I
! PROCESSING !
| SIGNAL CIRCUITRY |
| PROCESSING I
\ CIRCUITRY | GND
N\ —+0
N a!

Light Emitting Diode (LED) as
its light source. The light is
collimated into a parallel beam
by means of a single polycarbon-
ate lens located directly over the
LED. Opposite the emitter is
the integrated detector circuit.
This IC consists of multiple sets
of photodetectors and the signal
processing circuitry necessary to
produce the digital waveforms.

The codewheel rotates between
the emitter and detector, causing
the light beam to be interrupted
by the pattern of spaces and
bars on the codewheel. The
photodiodes which detect these
interruptions are arranged in a
pattern that corresponds to the
radius and design of the
codewheel. These detectors are
also spaced such that a light
period on one pair of detectors
corresponds to a dark period on
the adjacent pair of detectors.
The photodiode outputs are
then fed through the signal
processing circuitry resulting in
A, A, B, B, I and I. Comparators
receive these signals and
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produce the final outputs for
channels A and B. Due to this
integrated phasing technique,
the digital output of channel A
is in quadrature with that of
channel B (90 degrees out of
phase).

The output of the comparator
for I and I is sent to the index
processing circuitry along with
the outputs of channels A and
B. The final output of channel I
is an index pulse P, which is
generated once for each full
rotation of the codewheel. This
output P, is a one state width
(nominally 90 electrical
degrees), high true index pulse
which is coincident with the low
states of channels A and B.
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Definitions ence between an observed shaft

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

One Cycle (C): 360 electrical
degrees (°e), 1 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 differ-

angle which gives rise to one
electrical cycle, and the nominal
angular increment of 1/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° or 1/2
cycle.

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

State Width (S): The number of
electrical degrees between a
transition in the output of
channel A and the neighboring
transition in the output of

Absolute Maximum Ratings
Storage Temperature, Tg.....ccoooveeiirnieiieneinnen, -40°C to 100°C

Operating Temperature, T, ....

.-40°C to 100°C

Supply Voltage, Vo ooveveeecninieiciiscineinns s -0.5Vto7V
Output Voltage, Vg ...ooeevveviireriiccieic s -0.5VitoV,
Output Current per Channel, I oo -1.0 mA to 5 mA
Shaft Axial Play .......ccccccveveeinrevcnieinieresnneninnes +0.25 mm (+0.010 in.)
Shaft Eccentricity Plus Radial Play ................ 0.1 mm (0.004 in.) TIR
VEIOCIEY ....veeveeireeeeciienreseecreeesstese s s eseesressaessessessaassnesne 30,000 RPM™!
Acceleration ........cceveeeeerirricierieviireieseereeeeaeeenes ....250,000 rad/sec?
Note:

1. Absolute maximums for HEDS-5140/6140 codewheels only.
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channel B. There are 4 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 (R ,): The
distance from the codewheel's
center of rotation to the optical
center (0.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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Recommended Operating Conditions

Parameter Symbol | Min. | Typ. | Max. Units Notes
Temperature T, -40 100 °C
Supply Voltage Vee 4.5 5.0 5.5 Volts Ripple < 100 mV
Load Capacitance C, 100 pF 2.7kQ pull-up
Count Frequency f 100 kHz Velocity (rpm) x N/60
Shaft Perpendicularity +0.25 mm 6.9 mm (0.27 in.) from
Plus Axial Play (£0.010) (in.) mounting surface
Shaft Eccentricity Plus 0.04 mm (in.) | 6.9 mm (0.27 in.) from
Radial Play (0.0015) TIR mounting surface

Note: The module performance is guaranteed to 100 kHz but can operate at higher frequencies.

Encoding Characteristics

Encoding Characteristics over Recommended Operating Range and Recommended Mounting Tolerances
unless otherwise specified. Values are for the worst error over the full rotation of HEDS-5140 and
HEDS-6140 codewheels.

Parameter Symbol Min. Typ.* Max. Units
Cycle Error AC 3 5.5 °e
Pulse Width Error AP 7 30 °e
Logic State Width Error AS 5 30 °e
Phase Error Ad 2 15 °e
Position Error A® 10 40 min. of arc
Index Pulse Width P, 60 90 120 °e
CH. I rise after -25°C to +100°C t, 10 100 250 ns
CH.Bor CH. Afall | 4900 t0 +100°C t, -300 100 250 ns
CH. I fall after -25°C to +100°C t, 70 150 300 ns
CH. Aor CH. Brise " 40oC 5 +100°C t, 70 150 | 1000 ns

Note: Module mounted on tolerance circle of +0.13 mm (+0.005 in.) radius referenced from module Side A aligning recess
centers. 2.7 kQ pull-up resistors used on all encoder module outputs.

Electrical Characteristics
Electrical Characteristics over Recommended Operating Range.

Parameter Symbol Min. | Typ.* | Max. | Units Notes
Supply Current 30 57 85 mA
High Level Output Voltage Vou 2.4 A% Iy = -200 pA max.
Low Level Output Voltage Voo 0.4 \% I, =3.86mA
Rise Time t, 180 ns C, =25pF
R, =2.7kQ pull-up
Fall Time t; 40 ns

* Typical values specified at V= 5.0 V and 25°C.
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Mechanical Characteristics

Part No. Parameter Dimension Tolerance Units
HEDS-6140 Codewheel 4 6 8 +0.000 mm
23.36 mm Available to Fit -0.015
optical radius These Standard 3/16 1/4 5/16 +0.000 in
codewheel Shaft Diameters 3/8 1/2 5/8 -0.0007
Moment of Inertia 7.7(110 x 10%) g-cm? (0z-in-s%)
HEDS-5140 Codewheel 2 3 4 +0.000 mm
11.00 mm Available to Fit 5 6 8 -0.015
optical radius These Standard 5/32 1/8 +0.000 in
codewheel Shaft Diameters 3/16  1/4 -0.0007
Moment of Inertia 0.6 (8.0 x 10®) g-cm? (0z-in-s?)

Note: The tolerance requirements arc on the mating shaft, not on the codewheel.
Electrical Interface
To insure reliable encoding Yy R=27k
performance, the HEDS-9040
and 9140 three channel encoder L L
modules require 2.7 kQ (+10%) ®L— R Rg RS
pull-up resistors on output pins O ® cH.B
2, 3, and 5 (Channels I, A and 4 Vee TO OUTPUT LOGIC
B) as shown in Figure 1. These @ hA l:tj> PeR ouTPUT)
pull-up resistors should be 1 GND .
located as close to the encoder ® ::]P—_J_
module as possible (within 4 ® =

feet). Each of the three encoder
module outputs can drive a
single TTL load in this
configuration.

Mounting
Considerations

Figure 2 shows a mounting
tolerance requirement for proper
operation of the HEDS-9040
and HEDS-9140. The Aligning
Recess Centers must be located
within a tolerance circle of 0.005
in. radius from the nominal
locations. This tolerance must
be maintained whether the
module is mounted with side A
as the mounting plane using
aligning pins (see Figure 5), or
mounted with Side B as the
mounting plane using an
alignment tool (see Figures 3
and 4).

Figure 1. Pull-up Resistors on HEDS-9X40 Encoder Module Outputs.

ALIGNING
RECESS CENTER
_
—
-
—
—
—_
1 . —
MOTOR i —_—
SHAFT [CE=y ]
‘g.g: o 00X s B/ TOLERANCE CIRCLE,
- - B 0.005 in. R FOR
e, ALIGNING RECESS
@ CENTERS
H -

1.02 mm

RoP+ (0:040 in.)

ALIGNING
RECESS CENTER

Figure 2. HEDS-9X40 Mounting Tolerance.
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Mounting with an
Alignment Tool

The HEDS-8905 and HEDS-
8906 alignment tools are
recommended for mounting the
modules with Side B as the
mounting plane. The HEDS-
8905 is used to mount the
HEDS-9140, and the HEDS-
8906 is used to mount the
HEDS-9040. These tools fix the
module position using the
codewheel hub as a reference.
They will not work if Side A is
used as the mounting plane.

The following assembly
procedure uses the HEDS-8905/
8906 alignment tool to mount a
HEDS-9140/9040 module and a
HEDS-5140/6140 codewheel:

Instructions:
1. Place codewheel on shaft.

2. Set codewheel height: (a)

place alignment tool on motor
base (pins facing up) flush up

CODEWHEEL

ALIGNMENT TOOL l E / MODULE SIDE A

\

Figure 3. Alignment Tool is Used to Set Height of

Codewheel.

MODULE SIDE B

against the motor shaft as
shown in Figure 3. (b) Push
codewheel down against
alignment tool. The codewheel
is now at the proper height. (c)
Tighten codewheel setscrew and
remove alignment tool.

Some motors have a boss
around the shaft that extends
above the mounting plane. In
this case, the alignment tool
cannot be used as a gage block
to set the codewheel height as
described in 2(a), (b), and (c).

If boss is above mounting plane:
Slide module onto motor base,
adjusting height of codewheel so
that it sits approximately in the
middle of module slot. Lightly
tighten setscrew. The codewheel
height will be more precisely set
in step 5.

3. Insert mounting screws
through module and thread into
the motor base. Do not tighten
screws.

ALIGNMENT TOOL

4. Slide alignment tool over
codewheel hub and onto module
as shown in Figure 4. The pins
of the alignment tool should fit
snugly inside the alignment
recesses of the module.

If boss is above mounting plane:
The pins of the tool may not
mate properly because the
codewheel is too high on the
shaft. Loosen codewheel
setscrew and lower codewheel
slightly. Retighten setscrew
lightly and attempt this step
again.

5. While holding alignment tool
in place, tighten screws down to
secure module.

If boss is above mounting plane:
Push codewheel up flush
against alignment tool to set
codewheel height. Tighten
codewheel setscrew.

6. Remove alignment tool.

ALIGNING
RECESSES

6.08 (0.240)
6.90 (0.272)

NOTE 1

~
CODEWHEEL \} MODULE SIDE A
l \ A
11
=)

MODULE SIDE B

NOTE 1: THIS DIMENSION IS FROM THE MOUNTING PLANE TO THE
NON-HUB SIDE OF THE CODEWHEEL.

Figure 4. Alignment Tool is Placed over Shaft and onto

Codewheel Hub. Alignment Tool Pins Mate with
Aligning Recesses on Module.
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Mounting with Ali gnmg

Pins

The HEDS-9040 and HEDS-
9140 can also be mounted using

(Hewlett-Packard does not
provide aligning pins.) For this
configuration, Side A must be
used as the mounting plane.

must be located within the
0.005 in. Radius Tolerance
Circle as explained in
"Mounting Considerations."
Figure 5 shows the necessary

aligning pins on the motor base. The aligning recess centers

dimensions.
CODEWHEEL
50.6 #2-56 SETSCREW
(1.99) D'A- MAX. USE 0.036” HEX WRENCH
INDEX PULSE ;
4.45(0.175) MAX.  3.12 (0.123; REFERENCE MARKER 2667 yax g‘gsUsNTING
NOTE 1 3.99 (0.157) MOUNTING PLANE (1.050) .

NOTE 1: THESE DIMENSIONS INCLUDE SHAFT END PLAY AND CODEWHEEL WARP.
NOTE 2: RECOMMENDED MOUNTING SCREW TORQUE IS 4 KG-CM (3.5 IN-LBS).
SETSCREW 18.0

(0.71)

ALIGNING PINS L s 2 ‘ . '
0.76 (0.030) HIGH (MAX) /4\_ 130° 0.24
. INDEX PULSE 20
N ULSE TYPICAL A—l'; (orops) MAX

2.44/2.41 (0.096/0.095) DIA.
0.25 (0.010) X 45° CHAMFER

POSITION 8.99
s6a 2 PLACES . } ) ey MAX.
' Rop=23.36 MM (0.920 IN.)
.
o
105 =P t .
0.413 : A .
(0413 | 1727 2083(0.820) Figure 6. HEDS-6140 Codewheel Used with HEDS-
(0.680)  21.08(0.830) 9040.
OPTICAL CENTER
MOTOR SHAFT M2.5 X 0.45
CENTER Row (2-56 UNC-2B)
2 PLACES
3.63(0.143)  NOTE 2
3.64(0.151)
1.02
Roe* 10.0a0) ™
. 4.75
Ror + 5 187)
Figure 5. Mounting Plane Side A.
C [«— 5.94 (0.234) MAX.
2657 (1.01)
DIA. MAX. 1.80(0.071) —>
MOUNTING BOSS
l 6.32(0.249)

SETSCREW -
INDEX PULSE 10.16 (0.400)
REFERENCE
MARKER - -
1270 (o.soo)__T
INDEX PULSE T WA,
POSITION TYPICAL #2-56 SETSCREW
‘ : USE 0.035” HEX WRENCH
' 3.568(0.141) —» H
Roe=11.00 mm (0.433 in.) —ll |«— 0.20 (0.008) MAX.

——>||«—— 0.064 (0.0025)
DIMENSIONS IN MM (INCHES)

Figure 7. 'HEDS-5140 Codewheel Used with HEDS-9140.
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Connectors
Manufacturer Part Number Mounting Surface

1 -4 Both

AMP 03686 ot
640442-5 Side B

DuPont 65039-032 with Both
4825X-000 term.

HP HEDS-8903 Side B
with 5-wire leads (see Figure 8)

Molex 2695 series with Side B
2759 series term.

14.30

16205
(0.563) ]“‘““‘""" T7(5.980.02) "’4’1

'<—~3,+1 (0.12 £ 0.04)

Yy

7.1+0.0/ -0.3(0.28 + 0.00/-0.01)

1 .l
Tl | T

282 (0.059)
(0.182) Ppm NUMBER; COLOR | PARAMETER |
— 050 [ 1 | BLACK | GROUND
(0.7 { 2 | BLUE | CHANNELI !
| 3 | WHITE | CHANNELA *
| " |pRED | e
DIMENSIONS IN MM (INCHES) 5 | BROWN | CHANNEL B |

Figure 8. HEDS-8903 Connector.

Typical Interfaces
CH. A HP
HEDS—9040 HCTL-2016/2020 HOST
OR CH.B__| QUADRATURE PROCESSOR
HEDS-9140 DECODER/
CH. | COUNTER
CH. A HP
HEDSESMO cH. B HCTL-1100 HOST
. HEDS:6140 - MOTION PROCESSOR
CH.1 CONTROL IC
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Ordering Information

Three Channel Encoder Modules and CodéWheels, 23.36 mm Optical Radius

HEDS-9040 Option l? [o][0] HEDS-6140 Option Q ]
| — |
Resolution [ ‘
(Cycles/Rev) Shaft Diameter
B - 1000 CPR 05-3/16in. 11-4mm
J-1024 CPR 06 - 1/4 in. 12 -6 mm

07-5/16in. 13 -8 mm
08 - 3/8 in.
09 - 1/2in.
10 - 5/8 in.

Three Channel Encoder Modules and Codewheels, 11.00 mm Optical Radius

HEDS-9140 Option [%J [o][o]

HEDS-5140 Option ;l ]

||

Resolution
(Cycles/Rev)

F - 256 CPR
G - 360 CPR
A - 500 CPR
I-512 CPR

Accessories

HEDS-8905
Alignment Tool for mounting the HEDS-9140.

HEDS-8906
Alignment Tool for Mounting the HEDS-9040.
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Shaft Diameter

 01-2mm 11-4mm

02 - 3 mm 14 - 5 mm
03 -1/8in. 12 - 6 mm
04 - 5/32 in. 13 -8 mm
05 - 3/16 in.

06 - 1/4 in.




Small Optical Encoder

Module
Technical Data

Features

e Small Size

* Low Cost

e Multiple Mounting
Options

e Wide Resolution Range

¢ Linear and Rotary Options
Available

¢ No Signal Adjustment
Required

¢ Insensitive to Radial and
Axial Play

¢ -40°C to +85°C Operating
Temperature

Package Dimensions

e Two Channel Quadrature
Output

¢ TTL Compatible

¢ Single 5V Supply

e Wave Solderable

Description

The HEDS-9700 series is a high
performance, low cost, optical
incremental encoder module.
When operated in conjunction
with either a codewheel or
codestrip, this module detects
rotary or linear position. The

MILLIMETRES

DIMENSIONS ARE INCHES

LEAD THICKNESS: 2:23_

3.8
0.150 (OPTICAL CENTER) 0.010

02 | | 9398
Font U2 as
0.14 0.152
0.006 T

75
2.00 0.295
205019 101
0398

(D

HEWLETT
PACKARD

HEDS-9700 Series

Q
2
1]
g
=
2
]
30
&
=

1.7
0.067
3.9
0.154

LEAD THICKNESS — 0.25 mm
LEAD PITCH — 2.54 mm

Mounting Option #50 - Standard Contact Factory for Detailed Package Dimensions

ESD WARNING; NORMAL HANDLING PRECAUTIONS SHOULD BE TAKEN TO AVOID STATIC DISCHARGE.
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module consists of a lensed LED
source and a detector IC
enclosed in a small C-shaped
plastic package. Due to a highly
collimated light source and a
unique photodetector array, the
module is extremely tolerant to
mounting misalignment.

The two channel digital outputs
and 5V supply input are
accessed through four solder-
plated leads located on 2.54 mm
(0.1 inch) centers.

The standard HEDS-9700 is
designed for use with an 11 mm
optical radius codewheel, or
linear codestrip. Other options
are available. Please contact
factory for more information.

Applications

The HEDS-9700 provides
sophisticated motion detection
at a low cost, making closed-
loop control very cost-

applications include printers,
plotters, copiers, and office
automation equipment.

Theory of Operation
The HEDS-9700 is a C-shaped
emitter/detector module.
Coupled with a codewheel, it
translates rotary motion into a
two-channel digital output.
Coupled with a codestrip, it
translates linear motion into a
digital output.

As seen in the block diagram,
the module contains a single
Light Emitting Diode (LED) as
its light source. The light is
collimated into a parallel beam
by means of a single lens
located directly over the LED.
Opposite the emitter is the
integrated detector circuit. This
IC consists of multiple sets of
photodetectors and the signal
processing circuitry necessary

The codewheel/codestrip moves
between the emitter and
detector, causing the light beam
to be interrupted by the pattern
of spaces and bars on the
codewheel/codestrip. The
photodiodes which detect these
interruptions are arranged in a
pattern that corresponds to the
radius and count density of the
codewheel/codestrip. These
detectors are also spaced such
that a light period on one pair of
detectors corresponds to a dark
period on the adjacent pair of
detectors. The photodiode
outputs are fed through the
signal processing circuitry. Two
comparators receive these
signals and produce the final
outputs for channels A and B.
Due to this integrated phasing
technique, the digital output of
channel A is in quadrature with
channel B (90 degrees out of
phase).

itive! Typical to produce the digital
competitive! Typica waveforms.
Block Diagram
== —Rs_ms_ron [ 1 Vee
H ISTOR | [EAL [
' WA T
\ LENS : ' : 3
! |
: I |pHOTO. :
1 : DIODES COMPARATORS |
! H CHANNEL A
| o
1 12
' 'f“ |
: ! CHANNEL B
| | — 10
: | 14
| _1_1: SIGNAL :
| i PROCESSING H
| | CIRCUITRY 1
1 ! 1
| ! 1GND
| L o
L e e e a!
EMITTER SECTION CODE DETECTOR SECTION
WHEEL
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Output Waveforms

/

—

CHANNEL A

AMPLITUDE

CHANNEL B

ROTATION

Definitions

Count (N) = The number of bar
and window pairs or counts per
revolution (CPR) of the
codewheel, or the number of
lines per inch of the codestrip
(LPD).

1 Shaft Rotation = 360
mechanical
degrees

= N cycles
1 cycle (¢) = 360 electrical
degrees (°e)
= 1bar and
window pair

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

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

State Width (S): The number of
electrical degrees between a
transition in the output of

Absolute Maximum Ratings

Parameter Symbol | Min.| Max. [Units | Notes
Storage Temperature Ty -40 85 °C | See Note
Operating T, -40 | 85 °C | See Note

Temperature
Supply Voltage Vee -0.5 7 v
Output Voltage Vo 05| V. | V
Output Current per I, -1.0 5 mA
Channel
Soldering Temperature 260 | °C |t<b5sec.

Note: Higher operating ranges available, contact factory for more information.
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channel A and the neighboring
transition in the output of
channel B. There are 4 states
per cycle, each nominally 90%.

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°.

Direction of Rotation: When the
codewheel rotates
counterclockwise, as viewed
looking down on the module (so
the marking is visible), channel
A will lead channel B. If the
codewheel rotates in the
opposite direction, channel B
will lead channel A.

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



Recommended Operating Conditions

Parameter Symbol Min. Max. Units Notes
Temperature T —40 85 °C
Supply Voltage Vee 4.5 5.5 v Ripple < 100 mVW
Load Capacitance k C, 100 pF 3.2kQ pull-up
Count Frequency 20 kHz (Velocity (rpm) x N)/60

Note: The module performance is guaranteed to 20 kHz but can operate at higher frequencies. Contact factory for more
information.

Encoding Characteristics
Encoding Characteristics over Recommended Operating Range and Recommended Mounting
Tolerances. These characteristics do not include codewheel/codestrip contributions.

_ Casel | Case 2
Parameter Symbol | Typ.| Max. Max. Units Notes
Pulse Width Error AP 7 30 40 °e
Logic State Width Error AS | 5 30 40 ‘e
Phase Error Ad 2 10 15 °e

Case 1: Module mounted on tolerances of £0.13 mm (0.005"). Case 2: Module mounted on tolerances of
+0.25 mm (0.010")

Note: Sce Figures in Mounting Considerations for details on Case 1 and Case 2 mounting tolerances.

Electrical Characteristics
Electrical Characteristics over Recommended Operating Range, Typical at 25°C.

Parameter Symbol | Min. | Typ. | Max. | Units Notes
Supply Current Iec 17 40 mA
High Level Output Voltage Vou 2.4 A% I,y =-40uA
Low Level Output Voltage Voo 0.4 \% I,,=32mA
Rise Time t, 200 ns C,=25pF, R, =11kQ
Fall Time t, 50 ns C,=25pF, R =11kQ
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Recommended Codewheel and Codestrip Characteristics

MAX 34 (0.134)

Parameter Symbol Min. Max. Units Notes
Window/Bar Ratio Ww/Wb 0.7 14
Window Length (Rotary) Lw 1.80 2.30 mm
(0.071) (0.091) (inch)

Absolute Maximum Codewheel Re Rop + 3.40 mm Includes eccen—

Radius (Rotary) (Rop + 0.134) | (inch) | tricity errors
Center of Post to Inside w1 1.04 mm

Edge of Window (0.041) (inch)
Center of Post to Outside w2 0.76 mm

Edge of Window (0.030) (inch)
Center of Post to Inside Edge L 3.60 mm

of Codestrip (0.142) (inch)

Optional Packages Available

CHB
Vee
CHA
Gnd

PIN 1 IDENTIFIER

fan)

P
%
N
%
|o

1
0.!

o

0
91

@

H97XO0
O x
Lyvwwel

20.2
0.795

LEAD THICKNESS: 222 J
0.016 o
T o
Iy — MILLIMETRES
| DIMENSIONS ARe MILLIMET

Mounting Option #51 - Rounded Outline
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Optional Packages Available (cont'd.)

3.8

3 108
g B YT o425 "]
050 |
0020 o 2 g PINTIDENTIFIER
i . S50 06 25
(OPTICAL 03 5094
&= CENTER) o,‘ﬁ"‘ a 0'398
o
bl L5éa— | 8y f—+
6.40 22 < 3] 126
0.252 | ‘ e 2 H 0.49
0167 d £0
’ 3.9 f 2z
0.14 [==] 0.152 ! | — "/
0.006 T
— 1. 9.8
49 |, 0.386
2.00 0.193
2X¢q.079 202 |
101 0.795
0.398
025 + MILLIMETRES
LEAD THICKNESS: 325 — -Q}- DIMENSIONS ARE ™ ncHES
N
Mounting Option #52 - Backplane
B I e T )
0.075
050 3.0 o o« :
0020 | 15 o8 T v r8xE
i | 0.059 . S>> 00 PIN 1 IDENTIFIER
55 (oPTICAL 2L -
0.217 center) %197
f T = 1) =
6.40 T 5. S =7 0276 136
0252 | 9226 gig L '>\<O g ¥ 0.496
P o 3.9 T f ¥ 2V 3
0.14 5 0.152 t —
0.006 I f 08 L .
0.031 . 202
75 3.9 T " o067 0795
2.00 0.205 JX I R
2X 05079 0.1
: 10.1
0398 e
15.0 L 9.8
0591 - oss
MILLIMETRES | — ) 025
DIMENSIONS ARE MIL-0REC l LEAD THICKNESS: g2
* POSTS TO BE USED IN CONJUNCTION
sl Lﬁ WITH ADHESIVES OR HEAT STAKING
0.071

Mounting Option #53 - Standard with Posts
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Optional Packages Available (cont'd.)

38 10.8
0.150 0.425
3.0
0.118 PIN 1 IDENTIFIER

08
(OPTICAL o577 [+
/ CENTER)

Sl
o
2

' BN .

'

17
— 1.7
0.067
— ki
; : MILLIMETRES
LEAD THICKNESS 225 DIMENSIONS ARE MILUHETIES
Mounting Option #54 - Tabless
_ 150
" 0591 ‘l
54 | |
0213
108
R 1S5 0.425
0.059 28
— 38 30
0.150 o1 PIN 1IDENTIFIER
050 .
o.ozo_']
l 08 _ _ile
55 (opTiIcAL  0-031
6317 CENTER)
&l 2.2 [
0.252 Az
f 3.9 f '
014 | 0.152
0.006 T
' 17
2.00 0.067
2X90.079 39
- 0.154 * POSTS TO BE USED IN CONJUNCTION
WITH ADHESIVE OR HEAT STAKING.
025 MILLIMETRES
LEAD THICKNESS: 227 DIMENSIONS ARE MILLIMETS

Mounting Option #55 - Backplane with Posts
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Bent Lead Option

3.0
0.118

5° TYP.

f

9.2
0.362

L

I

4= il
s j_j—

MILLIMETERS
E R DIMENSIONS ARE MILLIVETE
o,soj

Mounting Considerations

5.32
0209 MAX- I
|4 |
4441043 1
0.175£0.017 I
IL
SEE NOTE 1 T i G OF ALIGNMENT TAB
e—— Rm —|
Rop 630
— [ o545 MAX
650
G.256 "IN
%
2.03
N AN l 5080 MIN-
- = 1.0
\'/ T 0,035 DEEP MIN.
2X R
- \ , 2.03
Rm = Rop - 0.14 (0.006) % 5080 HOLE MIN.

552 DEEP MIN.
Note: These dimensions include shaft end play and codewheel warp.

All dimensions for mounting the module and codewheel/codestrip should be measured with respect to the two mounting posts,
shown above.

Mounting Tolerances

Case 1 and Case 2 specify the mounting tolerances required on Rm in order to achieve the respective
encoding characteristics shown on page 4. The mounting tolerances are as follows:

Case 1: Rm *+ 0.13 mm (.005 inches)
Case 2: Rm + 0.25 mm (.010 inches)

Recommended Screw Size: M2.5 x 0.45 or 2-56
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Wave Solder Conditions
Flux — RMA Water Soluble (per
MIL-F-14256D)

Process Parameters

1. Flux

2. Pre-heat 60 seconds total
PCB top side @ 230°C
PCB bottom side @ 260°C

3. Wave solder 255°C, 1.2

meters/min line speed

4. Hot Water Wash
1st: 30°C 45 seconds
2nd: 70°C 90 seconds

5. Rinse
1st: 23°C 45 seconds
2nd: 23°C 45 seconds

6. Dry
1st: 80°C 105 seconds
2nd: 95°C 105 seconds

Typical Interface
CHA HP
HCTL-2016/2020
HEDS-9700 CHB QUADRATURE
DECODER/
COUNTER

HOST
PROCESSOR
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Ordering Information

HEDS-97 l? Option
i

|

0 — Rotary
2 — Linear

Lead Bend
0 — Straight Leads
1 — Bent Leads

Resolution Options

(11 mm optical radius, Rop)
K- 96 CPR

C - 100 CPR

D - 192CPR

E - 200 CPR

F - 256 CPR

G - 360 CPR

H - 400 CPR

(Linear)

L~ 120 LPI

M - 127 LPI

P- 150 LPI

Contact Factory for Other
Resolution Options

Mounting Options
50 — Standard

51 — Rounded Outline
52 — Backplane

53 — Standard w/Posts
54 — Tabless

55 — Backplane w/Posts

Note: Please contact factory for codewheel and codestrip information.
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ﬁ/’ HEWLETT

PACKARD

Quick Assembly

Two and Three Channel
Optical Encoders

Technical Data

Features

o Two Channel Quadrature
Output with Optional
Index Pulse

¢ Quick and Easy Assembly

o No Signal Adjustment
Required

o External Mounting Ears
Available

¢ Low Cost

¢ Resolutions Up to 512
Counts Per Revolution

¢ Small Size

¢ -40°C to 100°C Operating
Temperature

¢ TTL Compatible

¢ Single 5 V Supply

Description

The HEDS-5500/5540 and 5600/
5640 are high performance, low
cost, two and three channel
optical incremental encoders.
These encoders emphasize high
reliability, high resolution, and
easy assembly.

Each encoder contains a lensed
LED source, an integrated
circuit with detectors and output

circuitry, and a codewheel
which rotates between the
emitter and detector IC. The
outputs of the HEDS-5500 and
5600 are two square waves in
quadrature. The HEDS-5540
and 5640 also have a third
channel index output in
addition to the two channel
quadrature. This index output
is a 90 electrical degree, high
true index pulse which is
generated once for each full
rotation of the codewheel.

These encoders may be quickly
and easily mounted to a motor.
For larger diameter motors, the
HEDS-5600/5640 feature
external mounting ears.

The quadrature signals and the
index pulse are accessed
through five 0.625 inch square

pins located on 0.1 inch centers.

Standard resolutions between
96 and 512 counts per revolu-
tion are presently available.
Consult local Hewlett-Packard
sales representatives for other
resolutions.

HEDS-5500/5540
HEDS-5600/5640
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Applications

The HEDS-5500, 5540, 5600,
and 5640 provide motion
detection at a low cost, making
them ideal for high volume
applications. Typical applica-
tions include printers, plotters,
tape drives, positioning tables,
and automatic handlers.

ESD WARNING; NORMAL HANDLING PRECAUTIONS SHOULD BE TAKEN TO AVOID STATIC DISCHARGE.
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Package Dimensions

HEDS-5500/5540
MAX
15.0 (0.59) RADIUS 2.7 (1.00
REF. \ 11.2 (0.44)
MAX
(0.035" HEX WRENCH)
PART ID AND 14.5 (0.57)
OPTION CODE ~ \| MIN
-——3
41.1 (1.62) <
MAX 8 = W
8 18.3 (0.72)
26.2 (1.03) % g
MAX 7.1 (0.28
MAX 8 U : - ’;l: b\ |
| ST gy R A :
PIN 11D — .9 (0. ’
B
— mIN L 3.0 (0.12)
AR, 9.9 (0.39)
z22222
—=Nwasan
RN NOTES: 0.64 (0.025)
©+0g0 1. LEAVE CLEARANCE FOR TURNING SQ. LEADS ON
g .)1;' = AND REMOVING THE HEX WRENCH. 254 (0.100) CENTERS TYP.
2. TYPICAL DIMENSIONS IN
MILLIMETERS (INCHES).
le— 30.0 (1.18) —>|

TYPICAL
<«—— INDEX PULSE
POSITION

*Note: For the HEDS-5500, Pin #2 is a No Connect. For the HEDS-5540, Pin #2 is CH. I, the index output.

HEDS-5600/5640
52.1(2.05) |
15.0 (0.59) \
RAD. REF.
25.7(1.01) MAX
9.53 (0.375) / //<11 2 (0.44) MAX
~ (0.035" HEX WRENCH) — [ 145057 MIN
age 18.3(0.72)
J MAX
o- g 00 l
41.1(1.62) 3 9.9(0.39)
MAX T S = 3.0(0.12) W l
0
26.2 @ 5 l |——r——x
(1.03) a ra : sagaa
W emy— o R
LAARR T T T
ITITI T 7.1(0.28) 213
PART ID AND 22222 mIN 0.084;
OPTION CODE YeRT bt (0.084
@ *0L0
g I8z
> @ 0.64 (0.025) SQ
LEADS ON 2.54 (0.100)
2.74(0.108) DIA HOLES ON CENTERS TYP.
23.0 (0.906) RAD. BOLT CIRCLE
[«— 30.0 (1.18)—»|
TYPICAL 1. LEAVE CLEARANCE FOR TURNING AND REMOVING HEX WRENCH.
<«——INDEX PULSE 2. TYPICAL DIMENSIONS IN MILLIMETERS (INCHES).

POSITION

*Note: For the HEDS-5600, Pin #2 is a No Conncct. For the HEDS-5640, Pin #2 is CH. I, the index output.
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Theory of Operation
The HEDS-5500, 5540, 5600,
and 5640 translate the rotary
motion of a shaft into either a
two- or a three-channel digital
output.

As seen in the block diagram,
these encoders contain a single
Light Emitting Diode (LED) as
its light source. The light is
collimated into a parallel beam
by means of a single polycarbon-
ate lens located directly over the
LED. Opposite the emitter is
the integrated detector circuit.
This IC consists of multiple sets
of photodetectors and the signal
processing circuitry necessary to
produce the digital waveforms.

The codewheel rotates between
the emitter and detector, causing
the light beam to be interrupted
by the pattern of spaces and
bars on the codewheel. The
photodiodes which detect these
interruptions are arranged in a
pattern that corresponds to the
radius and design of the
codewheel. These detectors are
also spaced such that a light
period on one pair of detectors
corresponds to a dark period on
the adjacent pair of detectors.
The photodiode outputs are
then fed through the signal
processing circuitry resulting in
A,A,Band B (alsoIandIin
the HEDS-5540 and 5640).
Comparators receive these
signals and produce the final
outputs for channels A and B.
Due to this integrated phasing
technique, the digital output of
channel A is in quadrature with
that of channel B (90 degrees
out of phase).

a
E]
<]
Zz .2
28
]

a8
30
8
=

Block Diagram
e
r-{ | —:Vcc
1 TT a
: PHOTO- |
| DIODES I
w | COMPARATORS |
A |
&_ : Zg | cH.A
1§
-+ & | A I3
-4 0 '
e ZE :> l, CH.B
| B
! CH.1
N =] S ¢
pun 1 T |
|- INDEX I
| PROCESSING |
| SIGNAL cirRcuITRY |
| PROCESSING |
k | CIRCUITRY | GND
\Ki +Q
& b a4

EMITTER SECTION

DETECTOR SECTION

NOTE: CIRCUITRY FOR CHs | IS ONLY IN HEDS-5540 AND 5640 THREE CHANNEL ENCODERS.

In the HEDS-5540 and 5640,
the output of the comparator for
I and I is sent to the index
processing circuitry along with
the outputs of channels A and
B. The final output of channel I
is an index pulse P, which is
generated once for each full
rotation of the codewheel. This
output P, is a one state width
(nominally 90 electrical
degrees), high true index pulse
which is coincident with the low
states of channels A and B.

Definitions

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

One Cycle (C): 360 electrical
degrees (°e), 1 bar and window
pair.

One Shaft Rotation: 360
mechanical degrees, N cycles.
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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 differ-
ence between an observed shaft
angle which gives rise to one
electrical cycle, and the nominal
angular increment of 1/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.

State Width (S): The number of
electrical degrees between a
transition in the output of
channel A and the neighboring
transition in the output of
channel B. There are 4 states
per cycle, each nominally 90°e.



State Width Error (AS): The

Absolute Maximum Ratings

deviation, in elfactrical degr ees, Storage Temperature, T .......ccoovvvvirinceninccnninencnnenenns -40°C to 100°C
9f each state width from its Operating Temperature, T, .......ccoccceeermreeemenrecsecneeenne -40°C to 100°C
ideal value of 90°e. SUpply VOItage, Vg «reeserermrernnresseessnsssssesssssesssessssssssnsesas -0.5Vto7V
Output Voltage, Vi ..o, -0.5VitoV,,
Phase (¢): The number of Output Current per Channel, I ..o -1.0 mA to 5 mA
electrical degrees between the VADTALION ... et eeee e ereeaeeeee 20 g, 5 to 1000 Hz
center of the high state of Shaft Axial P1ay .........coccmeremrrrnersnresenneesnsennnes +0.25 mm (+0.010 in.)
channel A and the center of the  Shaft Eccentricity Plus Radial Play ... ...0.1 mm (0.004 in.) TIR
high state of channel B. This VeloCity ..ooveevereeeerrenrenennea. ettt 30,000 RPM
value is nominally 90°e for ACCEIETAtION ..ottt 250,000 rad/sec?
quadrature output.
Phase Error (A): The deviation Output Waveforms
of the phase from its ideal value -~
of 90°. P
Direction of Rotation: When the / E——\_—:4 v
codewheel rotates in the [as—-l "—7 =24%a
counterclockwise direction (as le—s1 s2 s3 s4
viewed from the encoder end of w —24v
the motor), channel A will lead 2 2 / \ —o.ev
channel B. If the codewheel g ] cn-8
rotates in the clockwise < — te
direction, channel B will lead —2av
channel A. =
pos]
Index Pulse Width (P,): The oTon >
number of electrical degrees
that an index output is high
during one full shaft rotation.
This value is nominally 90°e or
1/4 cycle.
Recommended Operating Conditions
Parameter Symbol | Min. | Typ. | Max. Units Notes
Temperature T, -40 100 °C
Supply Voltage Vee 4.5 5.0 5.5 Volts Ripple < 100 mV_ |
Load Capacitance C. 100 pF 2.7kQ pull-up
Count Frequency f 100 kHz Velocity (rpm) x N/60
Shaft Perpendicularity | +0.25 mm 6.9 mm (0.27 in.) from
Plus Axial Play (£0.010) (in.) mounting surface
Shaft Eccentricity Plus 0.04 mm (in.) | 6.9 mm (0.27 in.) from
Radial Play (0.0015) TIR mounting surface

Note: The module performance is guaranteed to 100 kHz but can operate at higher frequencies. 2.7 kQ pull-up resistors

required for HEDS-5540 and 5640.
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Encoding Characteristics
Encoding Characteristics over Recommended Operating Range and Recommended Mounting Tolerances
unless otherwise specified. Values are for the worst error over the full rotation.

Part No. Description Sym. | Min. |Typ#| Max. Units
HEDS-5500 Pulse Width Error AP 7 45 °e
HEDS-5600 Logic State Width Error AS 5 45 °e
(Two Channel) | Phase Error Ad 2 20 °e
Position Error A® 10 40 min. of arc
Cycle Error AC 3 5.5 ‘e
HEDS-5540 Pulse Width Error AP 5 35 °e
HEDS-5640 Logic State Width Error AS 5 35 °e
(Three Phase Error Ad 2 15 e
Channel) Position Error A® 10 40 min. of arc
Cycle Error AC 3 5.5 e
Index Pulse Width P, 55 90 125 e
CH. I rise after -25°C to +100°C t, 10 100 250 ns
CH. A or CH. B fall | -40°C to +100°C t, -300 | 100 250 ns
CH. I fall after -25°C to +100°C t, 70 150 300 ns
CH. B or CH. A rise | -40°C to +100°C t, 70 150 | 1000 ns
Note: Sce Mechanical Characteristics for mounting tolerances.
Electrical Characteristics
Electrical Characteristics over Recommended Operating Range.
Part No. Parameter Sym. | Min. | Typ.* | Max. | Units Notes
HEDS-5500 | Supply Current | 17 40 | mA
HEDS-5600 | High Level Output Voltage| V., | 2.4 A% I = -40 pA max.
Low Level Output Voltage | V, 0.4 \% I, =32mA
Rise Time t, 200 ns | C, =25pF
Fall Time te 50 ns R, =11kQ pull-up
HEDS-5540 | Supply Current 30 57 85 mA
HEDS-5640 | High Level Output Voltage| V., | 2.4 V| I,,=-200 pA max.
Low Level Output Voltage | V- 0.4 A% I,, =386 mA
Rise Time t, 180 ns | C =25pF
Fall Time t; 40 ns | R =2.7kQ pull-up

*Typical values specified at V. = 5.0 V and 25°C.
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Mechanical Characteristics

Tolerance!! ,

Parameter Symbol Dimension HEDS-5X00 | HEDS-5X40 " Units
Codewheel Fits 2 3 4 +0.000 +0.000 mm
These Standard 5 6 8 -0.015 -0.015
Shaft . 5/32 1/8 +0.0000 +0.0000 in
Diameters 3/16 1/4 -0.0007 -0.0007 .
Moment of Inertia J 0.6 (8.0 x 10%) g-cm? (0z-in-s%)
Required Shaft 14.0 (0.55) +0.5 +0.5 mm
Length® (0.02) (+0.02) (in.)
Bolt Circle®! 2 screw 19.05 +0.13 +0.13 mm

mounting (0.750) (+£0.005) (+£0.005) (in.)
3 screw 20.90 +0.13 +0.13 mm
mounting (0.823) (£0.005) (+£0.005) (in.)
ext. mtg. 46.0 +0.13 +0.13 mm
ears (1.811) (£0.005) (£0.005) (in.)
Mounting Screw 2 screw
Size®! mounting | M 2.5 or (2-56) mm (in.)
3 screw
mounting | M 1.6 or (0-80) mm (in.)
ext. mtg.
ears M 2.5 or (2-56) mm (in.)
Encoder Base
Plate Thickness 0.33 (0.130) mm (in.)
Hub Set Screw (2-56) (in.)
Notes:

1. These are tolerances required of the user.

2. The HEDS-55X5 and 56X5 provide an 8.9 mm (0.35 inch) diameter hole through the housing for longer motor shafts. See

Ordering Information.

3. The HEDS-5540 and 5640 must be aligned using the aligning pins as specified in Figure 3, or using the alignment tool as
shown in "Encoder Mounting and Assembly". See also "Mounting Considerations.”
4. The recommended mounting screw torque for 2 screw and external ear mounting is 1.0 kg-cm (0.88 in-1bs). The recommended
mounting screw torque for 3 screw mounting is 0.50 kg-cm (0.43 in-Ibs).

Electrical Interface

To insure reliable encoding
performance, the HEDS-5540
and 5640 three channel
encoders require 2.7 kQ (£10%)
pull-up resistors on output pins
2, 3, and 5 (Channels I, A, and
B) as shown in Figure 1. These

BV

pull-up resistors should be
located as close to the encoder
as possible (within 4 feet). Each
of the three encoder outputs can
drive a single TTL load in this
configuration.

The HEDS-5500 and 5600 two
channel encoders do not

R=27k)

CH.B

XXX 0¥XS-SA3H

CH. 1

Figure 1. Pull-up Resistors on HEDS-5X40 Encoder Outputs.
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normally require pull-up
resistors. However, pull-up
resistors on output pins 3 and 5
(Channels A and B) are
recommended to improve rise
times.

TO OUTPUT LOGIC
> (ONE TTL LOAD
CH. A PER OUTPUT)
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Mounting two channel encoders are screw mounting option as é °
Considerations attached to a motor with the shown in Figure 2. The optional 2
The HEDS-5540 and 5640 three  screw sizes and mounting aligning pins shown in Figure 3
channel encoders must be tolerances specified in the can be used with either mount-
aligned using the aligning pins mechanical characteristics ing option.

as specified in Figure 3, or using  section without any additional
the HEDS-8910 Alignment Tool =~ mounting bosses, the encoder The HEDS-5600 and 5640 have

as shown in Encoder Mounting output errors will be within the external mounting ears which

and Assembly. maximums specified in the may be used for mounting to
encoding characteristics section. larger motor base plates. Figure

The use of aligning pins or 4 shows the necessary mounting

alignment tool is recommended  The HEDS-5500 and 5540 can holes with optional aligning

but not required to mount the be mounted to a motor using pins and motor boss.

HEDS-5500 and 5600. If these either the two screw or three

3 SCREW MOUNTING
M1.6 (0-80 UNF-28B)

3 PLCS-EQUALLY SPACED MOTOR BOSS ggJ_?:RSHAFT shart

ON 20.90 (0.823) DIA. PARTNO. | DIAMETER | HEIGHT LENGTH

BOLT CIRCLE HEDS-5500 | 11.10/10.94 | 2.5 SEE MECHANICAL
¢ 0.25 (0.010) (0.437/0.431)| (0.10) CHARACTERISTICS

HEDS-5540 | 11.13/11.10 25

MOTOR SHAFT CENTER (0.438/0.437)| (0.10)

0.8 (0.03) X 45° CHAMFER

[G[A[e%s 000

12.01 (0.473)|

ALIGNING PINS T -4
2 SCREW MOUNTING
Yog (2-56 UNC-28) PARTNO. | DIAMETER | HEIGHT
2 PLCS-EQUALLY HEDS-5500 | 2.39/2.34 0.76
SPACED ON (0.094/0.092) | (0.030)
19.05 (0.750) DIA. HEDS-5540 | 2.44/2.41 | 0.76 e—— 8.64 (0:340)
BOLT CIRCLE (0.096/0.095) | (0.030)
[$-]A]¢02 w000 0.25 (0.010) X
45° CHAMFER
2 PLACES — [ 17.270.680)
[6] ] 0.15 0.006)
Figure 2. Mounting Holes. Figure 3. Optional Mounting Aids.
OPTIONAL ALIGNING PINS 0.25 (0.010) X
PARTNO. | DIAMETER | HEIGHT 457 CHAMFER
M2.5 (2-56 UNC-2B)
HEDS-5600| 2.39/2.34 | 0.76

2 PLCS EQUALLY $0.15 (0.006)

SPACED ON (0.094/0.092) | (0.030) “

46.0 (1.811) DIA HEDS 5640 | 2.44/2.41 | 076

BOLT CIRCLE (0.096/0.095) | (0.030)

[¢]Aa[¢0.250010)

g
=

12,01 (0.473)

OPTIONAL MOTOR BOSS
PART NO. DIAMETER | HEIGHT

| l
HEDS-5600 | 11.10/10.94 | 2.5
8.64(0.340) (0.437/0.431)| (0.10)

17.27 (0.680) HEDS-5640 | 11.13/11.10 | 25 0.8 (0.03) X 45° CHAMFER
DIMENSIONS IN MM (INCHES) (0.438/0.437) | (0.10) o |A|005(0.002)

Figure 4. Mounting with External Ears.
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Encoder Mounting and Assembly

ENCODER
BODY

k SNAPS

ALIGNMENT

ENCODER
BASE PLATE

MOTOR
v / ENCODER

BASE PLATE

1. For HEDS-5500 and 5600: Mount encoder base plate 2. Snap encoder body onto base plate locking all 4
onto motor. Tighten screws. Go on to step 2. snaps.

1a. For HEDS-5540 and 5640: Slip alignment tool onto
motor shaft. With alignment tool in place, mount
encoder baseplate onto motor as shown above. Tighten
screws. Remove alignment tool.

SIDE SLOT
CENTER SCREWDRIVER SLOT
ENCODER CAP
SIDE SLOT
HEX WRENCH
CODE WHEEL .
HUB
HUB
SET SCREW
PUSH DOWN
WHILE @
TIGHTENING
ONE DOT POSITION TWO DOT POSITION
3a. Push the hex wrench into the body of the encoder 4. Use the center screwdriver slot, or either of the two
to ensure that it is properly seated into the code wheel side slots, to rotate the encoder cap dot clockwise from
hub set screws. Then apply a downward force on the the one dot position to the two dot position. Do not
end of the hex wrench. This sets the code wheel gap by rotate the encoder cap counterclockwise beyond the
levering the code wheel hub to its upper position. one dot position.

3b. While continuing to apply a downward force, rotate ~ The encoder is ready for use!
the hex wrench in the clockwise direction until the hub

set screw is tight against the motor shaft. The hub set

screw attaches the code wheel to the motor's shaft.

3c. Remove the hex wrench by pulling it straight out of
the encoder body.

1-48



Connectors
Manufacturer Part Number
AMP 103686-4
640442-5
Berg 65039-032 with
4825X-000 term.
HP HEDS-8902 (2 ch.)
with 4-wire leads
HEDS-8903 (3 ch.)
with 5-wire leads
Molex 2695 series with
2759 series term.
14.30
(0.563)

152+0.5
"*“ (5.98+0.02)

:l t‘—‘.’!t'l (0.12+0.04)
==
—=

dqu

ot
l

7.1+0.0/-0.3(0.28 +0.00/-0.01)

"HEDS.8902 | HEDS-8903 |

PIN NUMBER | PARAMETER COLORS COLORS

GROUND BLACK BLACK

L
3 * — ; CH. I N/A* BLUE
T — lle_ 150 | 3 CH.A | WHITE WHITE
4.62 (0.059) a | Vee RED RED
(0.182) ~ 5 { CH‘ B 785%77 BFEQV\{N
T (11)?7'(1)) DIMENSIONS IN MM (INCHES) *THIS WIRE IS NOT ON HEDS-8902.
Figure 5. HEDS-8902 and 8903 Connectors.
Typical Interfaces
HP
HEDS-55XX [C-A_| HcTL-2016/2020 HOST
OR QUADRATURE
HEDS-56xX [CH-B DECODER/ PROCESSOR
COUNTER
CH. A HP
HED(S);{E»SXX HCTL-1100 HOST
CH. B MOTION PROCESSOR
HEDS-56XX CONTROL IC
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Ordering Information

HEDS-5 Option [:l:l
| |
Mounting Type Outputs Through Hole Resolution (Cycles/Rev) Shaft Di t
5 - Standard 0 - 2 Channel 0 - None (HEDS-550X, 560X 2 Channel) 01-2 mm 06 - 1/4in.
6 - External 4 - 3 Channel 5-8.9mm (0.35in.) K-96 CPR G -360CPR 02 -3 mm 11 -4 mm
Mounting Ears C-100CPR  H-400CPR 03-18in.  14-5mm
D-192CPR A - 500 CPR 04 - 5/32in. 12 - 6 mm
E-200CPR 1-512CPR 05-3/16in. 13 -8 mm
F - 256 CPR
(HEDS-554X, 564X 3 Channel)
F - 256 CPR
G - 360 CPR
A - 500 CPR
1-512 CPR

HEDS-8910 Olj:] Alignment Tool

(Included with each order of HEDS-554X/564X three channel encoders)
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D

Miniature Panel Mount
Optical Encoder

Technical Data

Features

¢ Miniature Size

¢ Smooth Turning and
Detented Options

o Multiple Mounting Bracket
Options

¢ Uses Optical Reflective
Technology

¢ Quadrature Digital Output

¢ Small Footprint for
Versatile Mounting

¢ TTL Compatible

Description

The HRPG series is a family of
miniature panel mount optical
encoders, also known as Rotary
Pulse Generators (RPG) and
digital potentiometers. The
HRPG is designed to be mounted
on a front panel and used as a
rotary, data-entry device. The
HRPG is very flexible for
numerous applications due to
the many configuration options
available. These options include
detents or smooth, multiple
terminations, versatile
mounting capabilities, and
different shaft configurations.

The HRPG uses optical
reflective technology providing
accuracy and reliability to the
encoder. An LED emits a beam
of light onto the specular
codewheel surface. When the
light strikes the surface, it
projects the image of the
codewheel back on the photo-
detector, causing the output to
change. The entire detector
circuit is on one IC, thus the
part is less sensitive to
temperature and other environ-
mental variations.

Applications

Typical applications for the
Rotary Pulse Generator include
front panel instruments, audio/
visual boards, and other devices
requiring digital output from a
turning knob.
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Absolute Maximum Ratings

~ Notes

Parameter Symbol | Min. | Max. | Units
Storage Temperature Ty -40 +85 °C
Operating Temperature T, 0 +70 °C
Vibration 20 g 20 Hz to 2 kHz
Supply Voltage Vee -0.5 7 v
Output Voltage . Vo -0.5 Vee v
Output Current Per Channel I, -1 5 mA
Shaft Load — Axial 4.0 N 10 Revolutions
Shaft Load — Radial 0.1 Nm | 10° Revolutions
Revolution Life 108 Rev | At Maximum Loads

Recommended Operating Conditions ,

Parameter Symbol | Min.| Max. | Units Notes v
Temperature T -0 +70 °C Non Condensing Atmosphere
Supply Voltage Vee 45| 55 A% Ripple < 100 mV,,,
Rotation Speed - Detented 200 RPM '

— Smooth 300 RPM
Electrical Characteristics
Over Recommended Operating Range
‘Parameter - Symbol | Min.| Max. | Units Notes
‘Supply Current Ic 40 mA
High Level Output Voltage Vou 24 | V| Iy =-40pA Max.
Low Level Output Voltage VoL 0.4 v I, =3.2mA
Output Waveforms
. i 360° Il i
CHA :
[ — |
CHB |
o- : TR
sé"ﬁ 0% —| le—o d)
[«—— DETENTED RANGE ——»
- NOTES: ) )

: - 360° MECH.
360% = PR

CHANNEL A LEADS CHANNEL B FOR CLOCKWISE ROTATION

CHANNEL B LEADS CHANNEL A FOR COUNTERCLOCKWISE ROTATION

1. FOR HRPG-ADXX #XXX THE NOMINAL DETENT POSITION IS CENTERED AROUND LOW-LOW STATE

(CHA =0,CHB=0)

2. DETENT POSITION‘WILL LIE WITHIN THESE BOUNDARIES, NEVER IN HIGH-HIGH STATE

(CHA=1,CHB=1).
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Mechanical Configurations

Termination Options

Option R - Pins Rear with Bracket
HRPG-AXXX#XXR

SUGGESTED CONFIGURATION

\ NUT AND WASHER MUST BE

S|==

na

| M~ pcs USED TO SECURE MOUNTING
PLATE TO THE HOUSING.
— oz—f’6 MAX PANEL THICKNESS

3/8"-32 UNEF THREAD

0.79
TABS 0.031° a PLACES]

8.1
0.32
15.11 _ _EE
0.595 096
0.392 ‘ 127
. / 327 max.
1 STAR WASHER
7. "
— ] 71 HEX NUT, 7/16
0.28 (12.7 mm)
36 FLAT 10 FLAT
o1
11.
0.45 ™1  PINS 0.64 mm/0.025” SOR. 5 PLACES

NOTES:
.__mm
DIMENSIONS ARE: INCHES
TOLERANCES ARE: X + 0.25 mm
XX+0.01"

XX+0.13 mm
XXX+ 0.005"

SHIELD IS FOR HOUSING ESD PATH ONLY

EIRIT 55

PCB MOUNTING DIMENSIONS

OB MIN. TO LAST COMPLETE THREAD

1.24+0.08
0.049 £0.003°

SHAFT CENTER

9 PLACES

L —

ON 2.54 mm/0.100” CENTERS

TaBs 931 _ .

0.020
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Option F - Pins Front with Bracket
HRPG-AXXX#XXF

SUGGESTED CONFIGURATION PCB MOUNTING DIMENSIONS

NO TRACES WITHIN ——————q
DOTTED LINES. | |
D
T I |
15.11 _l_l_ : : 8.38 (FLATS
X L . 0.330 OPTIONAL)
0895 506 756 I |
0.392 0.297 "t [

X

489
2.54 e
5.300 TYP. —4 0.193
— 25_MAX. PANEL THICKNESS — 23 N_, 124008
0.10 MAX- 327 1.24£0.08
5,049 0,003 'O PLACES
16.61
“0.654
— 05—‘283MIN. TO LAST COMPLETE THREAD
3/8"-32 UNEF THREAD 1a8s 281 4 pLaces
‘ l’ 0.032" l
-
| f ¥ 8.1
~ 3 H 11 0.32
0595 . ‘
P q o9 5-1?2 127 =
L ! o 050 VA || Nt ]
S 1 S 4
- 7.1 vvaxAsTcEé\ T :
‘ 0.8 ; " 17.3
. HEXNUT,7/16" (11.2mm)  [«—173 o
PINS 0.64 mm/0.025” SQR. 5 PLACES 26 FLAT TO FLAT -
ON 2.54 mm/0.100" CENTERS — L—— &=
16.1
le_16.1
109 63
™ a3 M
0.51
™es 2o —=
NOTES:
.__mm
DIMENSIONS ARE: ;o
TOLERANCES ARE: X + 0.25 mm
XX 0.01”
XX+0.13 mm
XXX % 0.005"
[/ Xe ¥ o)
SHIELD IS FOR HOUSING ESD PATH ONLY zz8 ;2
2zFze
52223
zP5Ro
8»5wg
e = 3
F
5 g
) ®
3
2
¢ 3
S ]
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Option C - Cable Connector with Strain Relief

HRPG-AXXX#XXC

SUGGESTED CONFIGURATION PANEL HOLE DIMENSIONS
r-—————"7- 1
| | |
| — |
I ! I
e e
! >\I/ l
| | |
| |
\N | IS0 [

4.89

R o.193

38 8.38
—={ | 355 MAX. PANEL THICKNESS — 23 L—

— 83 MIN. TO LAST COMPLETE THREAD
3/8"-32 UNEF THREAD 0.25
17.3
0.68 _ﬂ

— le— 140 yuax.
152+8.0 0.55

~—%0%031 "I STAR HEX NUT, 7/16” (12.7 mm)
WASHER  FLAT TO FLAT

CONNECTOR
AMP 641239-5 MTA-100 CLOSED END HOUSING WITH DUST COVER,
FEMALE CONNECTOR ON 0.100"(2.54 mm) CENTERS TO MATE WITH
MALE 0.025” (0.64 mm) SQR. POSTS, 0.28 + 0.04 (7.11 + 1.00 mm) LONG.

0.100” (2.54 mm) CENTERS, ROUND CONDUCTOR FLAT CABLE \

GRAY PVC INSULATION PIN 1 STRIPE
-
—
—
NOTES:
.__mm
DIMENSIONS ARE: ™
TOLERANCES ARE: X + 0.25 mm
XX £0.01"
XX+0.13 mm
XXX  0.005"
127 Rer. — F_
SHIELD IS FOR HOUSING ESD PATH ONLY aswNa
wo<on
ITIS T3
53530
rz&zc
E 2 < 22
zI5E6
e>4®
§ ¢
2
&
®
D
2
(=
2
o
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Shaft Configurations

Shaft Dimensions (D-cut shown also)

8.03
0316 FLANGE DIA.

0.252

.__mm
DIMENSIONS ARE: INCHES

640 ) ANGE FLATS

ct

4
—T—‘

4

0.001T SHAFT

0.13  D-CUT

0.005 THICKNESS

1.27
— ’4—- 9.050 FLANGE THICKNESS
—| |——

0.76
0.030

FLANGE FLAT DEPTH

«— b+ 213 pcurienemH

r_’.i 233 suart e
lliig

CHAMFER 0.76mm (0.030) x 45°

0.050 DIA.
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Shaft Options Available

Shaft Shaft D-Cut D-Cut
Length Diameter Thickness Length Sketch

Option # (4)] (d) (c) (b) (not to scale)
11 0.30" 0.251" - - mﬂj O
13 0.30" 0.250" 0.225" 0.230" Tﬂﬂ:ﬂ @
14 0.50" 0.251" - - ﬂ". | @
16 0.50" 0.250" 0.225" 0.400" ;m:ﬂ 7]
17 0.80" 0.251" - - _", 1 @
19 0.80" 0.250" 0.225" 0.700" mi:ﬂ %)
51 7.6 mm 6.02 mm - - ﬁmﬂ O
53 7.6 mm 6.00 mm 5.33 mm 5.84 mm Emj ©
54 12.7 mm 6.02 mm - - LWED %
56 12.7 mm 6.00 mm 533mm | 10.16 mm m:ﬂ O
57 20.32mm | 6.02mm - - E@:ll O
59 20.32 mm 6.00 mm 5.33 mm 17.78 mm ;mb @

.
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Typical Interface

CHA HP
HRPG HCTL-2016/2020
SERIES CHB QUADRATURE
DECODER/
COUNTER

Ordering Information

HOST
PROCESSOR

HRPG - A I::IEJ # ;}_IQT

Shaft Feel / Resolution Mechanical Configuration
S16 — Smooth 16CPR 11 - 0.3" long, 0.25" dia.
D16 — Detented 16CPR* 13 - 0.3" long, 0.25" dia. D-cut
S32 -_ Smooth 320PR 14-0 5" lon 0 25" d~

-0. g, 0. ia.
D32 — Detented 32CPR* 16 — 0.5" long, 0.25" dia. D-cut
S64 — Smooth 64CPR " .
SCA — Smooth 120CPR 17 - 0.8" long, 0.25" dia.

19 - 0.8" long, 0.25" dia. D-cut

51 — 7.6 mm long, 6 mm dia.
53 — 7.6 mm long, 6 mm dia. D-cut

54 — 12.7 mm long, 6 mm dia.
56 — 12.7 mm long, 6 mm dia. D-cut

57 —20.3 mm long, 6 mm dia.
59 — 20.3 mm long, 6 mm dia. D-cut

*Note: When ordering detented versions, a D-cut shaft is recommended.
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Termination

F — Pins Front with Bracket

R — Pins Rear with Bracket

C — Cable Connector with
Strain Relief




HEWLETT
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OPTICAL ENCODER

PANEL MOUNT

HEDS-5700
SERIES

Features

¢ AVAILABLE WITH OR WITHOUT STATIC
DRAG FOR MANUAL OR MECHANIZED
OPERATION

¢ HIGH RESOLUTION - UP TO 512 CPR
¢ LONG ROTATIONAL LIFE, >1 MILLION REVS

¢ -20 TO 85 °C OPERATING TEMPERATURE
RANGE

¢ TTL QUADRATURE OUTPUT
¢ SINGLE 5V SUPPLY
¢ AVAILABLE WITH COLOR CODED LEADS

Description

The HEDS-5700 series is a family of low cost, high perform-
ance, optical incremental encoders with mounted shafts and
bushings. The HEDS-5700 is available with tactile feedback for
hand operated panel mount applications, or with a free spin-
ning shaft for applications requiring a pre-assembled encoder
for position sensing.

The encoder contains a collimated LED light source and
special detector circuit which allows for high resolution, excel-
lent encoding performance, long rotational life, and increased
reliability. The unit outputs two digital waveforms which are 90
degrees out of phase to provide position and direction informa-
tion.

. .
Package Dimensions
THREAD 3/8:32 ¢ 6.35 +0.000, —0.008
g (NUT SUPPLIED) { ¢ 0.2500 +0.0000, —0.0003)
i 15.0 (059
RADIUS REF.
6.9 (0.27)
MIN LEAD

LENGTH

T

—

18.3
*—(0.72)—|

MAX =

T

The HEDS-5700 is quickly and easily mounted to a front panel
using the threaded bushing, or it can be directly coupled to a
motor shaft (or gear train) for position sensing applications.

Applications

The HEDS-5700 with the static drag option is best suited forap-
plications requiring digital information from a manually oper-
ated knob. Typical front panel applications include instruments,
CAD/CAM systems, and audio/video control boards.

The HEDS-5700 without static drag (free spinning) is best
suited for low speed, mechanized operations. Typical applica-
tions are copiers, X-Y tables, and assembly line equipment.

i SHAFT OPTIONS

411

(1.62)

MAX (0.396)—»| ¢0.250 REF
26.2
(1.03) {0.196)
MAX (0.421) _»| ‘4: ¢0.250 REF

‘ — ¢ 6 mm + 0.0, ~0.0076
14.5 (0.57)
MIN

012
!

OPTIONAL WIRING
COLOR CODE TABLE

0.64 (0.025)
$Q. LEADS ON

rene .I-———T 7.1 (0.28) MIN

Color Gutput
White A
Brown B8

2.54 (0.100) CENTERS TYP.

TYPICAL DIMENSIONS IN MILLIMETERS (INCHES).

] T ) Red Vee
zzzzz Black Gnd

1-569

MOTION SENSING AND
CONTROL




Absolute Maximum Ratings

Parameter Symbol Min. Max. Units Notes
Storage Temperature Ts -40 +85 °C
Operating Temperature Ta -20 +85 °C
Vibration 20 g 20Hz - 2kHz
Supply Voltage Vee -0.5 7 \"
Output Voltage Vo -0.5 Vee Vv
Output Current Per Channel lo -1 5 mA
Shaft Load - Axial 1 Ib

- Radial 1 Ib

Recommended Operating Conditions
Parameter Symbol Min. Max. Units Notes
Temperature T -20 +85 °C Non Condensing Atmosphere
Suppy Voltage Vee 45 5.5 \' Ripple <100mVp-p
Rotation Speed - Drag 300 RPM
- Free Spinning 2000 RPM

ElECtriC3| CharaCtel"iStiCS Over Recomme

nded Operating Range,

Typical at 25°C

Parameter Symbol Min. Typ. Max. Units Notes
Supply Current lcc 17 40 mA
High Level Output Voltage Von 24 \Y lon = -40uA Max.
Low Level Output Voltage VoL 04 Vv loL=3.2mA
Note: If more source current is required, use a 3.2K pullup resistor on each output.
Mechanical Characteristics
Parameter Min. Typ. Max. Units Notes
Starting Torque - Static Drag 0.47 ozin
- Free Spinning 0.14 ozin
Dynamic Drag - Static Drag 1.1 ozin 100 RPM
- Free Spinning 0.70 ozin 2000 RPM
Rotational Life - Static Drag 1x108 Revolutions 11b Load
- Free Spinning 12 x 108 Revolutions 4 oz Radial Load
Mounting Torque of Nut 13 Ibin

Output Waveforms
l‘——BBOi"i.S——’l

Ordering Information

CHA

[<— 180145 —»

CHB

e s1ofes2{es3|esa>| 90+ 45 TYPICAL

NOTE: All values are in electrical degrees, where 360°e=1 cycle of resolution.

Errors are worst case over one revolution.
CH B leads CH A for counterclockwise rotation.
CH A leads CH B for clockwise rotation.

HEDS-57(i_j5J

0 - Pins
1 - 6" Color Coded Leads

Mechanical Configuration

—

Resolutions

(Cycles Per Revolution)
K=96 CPR G=360 CPR
C=100 CPR H=400 CPR
D=192 CPR A=500 CPR
E=200 CPR I=512 CPR
F=256 CPR

Shaft Configuration

0 - 1/4" dia.with no flat
1 - 6mm dia.with no flat
2 - 1/4" dia.with flat

[P

Drag Option
0 - Free Spinning
1 - Static Drag




() Rl QUADRATURE DECODER/ | HCTL-2000
/B PACKARD | | COUNTER INTERFACE IC | HCTL-2020
Features

¢ INTERFACES ENCODER TO MICROPROCESSOR
¢ 14 MHz CLOCK OPERATION
e FULL 4X DECODE

¢ HIGH NOISE IMMUNITY:
SCHMITT TRIGGER INPUTS
DIGITAL NOISE FILTER

¢ 12 OR 16-BIT BINARY UP/DOWN COUNTER
e LATCHED OUTPUTS

e 8-BIT TRISTATE INTERFACE

* 8,12, OR 16-BIT OPERATING MODES

* QUADRATURE DECODER OUTPUT SIGNALS,
UP/DOWN AND COUNT

e CASCADE OUTPUT SIGNALS, UP/DOWN AND
COUNT

o SUBSTANTIALLY REDUCED SYSTEM
SOFTWARE

Description

The HCTL-2000, 2016, 2020 are CMOS ICs that perform
the quadrature decoder, counter, and bus interface function.
The HCTL-20XX family is designed to improve system per-
formance in digital closed loop motion control systems and
digital data input systems. It does this by shifting time inten-
sive quadrature decoder functions to a cost effective hard-
ware solution. The entire HCTL-20XX family consists of a 4x
quadrature decoder, a binary up/down state counter, and an
8-bit bus interface. The use of Schmitt-triggered CMOS
inputs and input noise filters allows reliable operation in
noisy environments. The HCTL-2000 contains a 12-bit
counter. The HCTL-2016 and 2020 contain a 16-bit counter.
The HCTL-2020 also contains quadrature decoder output
signals and cascade signals for use with many standard
counter ICs. The HCTL-20XX family provides LSTTL com-
patible tri-state output buffers. Operation is specified for a
temperature range from -40 to +85°C at clock frequencies
up to 14 MHz.

MICROPROCESSOR/
HOST SYSTEM BUS

J

ENCODER/DIGITAL

L—20X:
POTENTIOMETER HETL-20%X _/-

DIGITAL MOTION ENCODING

Do []1 20 [] Voo
Doch = 16 von oLk [ 2 197 oy
cLk]2 15 [0y seL[] 3 1802
ssLd 3 14102 OE [: 4 17 b3
OE(]4 13[0ps um[]s 16 ] CNTpcpr
RST(]5 12 [Jp, Nc [ e 15 [7] CNTcas
cHe[]e 11|Jos RST[] 7 14704
chnal]z 10 [Ios cus[] 8 130 os
Vss[]8 9o, cHa o 1217 06
vss []10 1o,
PINOUT A PINOUT B
Applications

¢ INTERFACE QUADRATURE INCREMENTAL
ENCODERS TO MICROPROCESSORS

¢ INTERFACE DIGITAL POTENTIOMETERS TO
DIGITAL DATA iNPUT BUSES

Table of Contents

PACKAGE DIMENSIONS ...................ceoe .. 2
OPERATING CHARACTERISTICS ................... 2
FUNCTIONAL PIN DESCRIPTIONS .................. 3
SWITCHING CHARACTERISTICS ................... 4
OPERATION ...\ 6
INTERFACING

¢ GENERAL INTERFACING ........................ 1
o MOTOROLA 6802/8, 24-BIT CASCADE ............ 12
© INTEL 8748 ...ooeeieieiei e 15

ESD WARNING: Standard CMOS handling precautions should be
observed with the HCTL-20XX family ICs.

Devices
Part Number | Description Package Drawing
HCTL-2000 | 12-bit counter. 14 MHz clock operation. A
HCTL-2016 | All features of the HCTL-2000. 16-bit counter. A
HCTL-2020 gggif\stures of the HCTL-2016. Quadrature decoder output signals. Cascade output B
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f 10° (0.130 + 0.010)
| 076+ 013 |(0%23+0335, | nax 193+ 0.13 J * 051+013 NLT;(
. 932 0. :
(0.030 + 0.005] 0076 oo 05 (0.020 * 0, oos»
0.
0.46 + 0.05 9.14 (0360) 9.14 (0.360)

Package Dimensions

)
6.35 * 025
(0.250 ;oo

d L A B B W LD WD
762+ 025 2667 + 0.25 l 762+ 0.25___|
19.30 £ 0.25 (0.300 = 0.010) (1.050 + 0.010) ™1 (0.300 + 0.010)

(0.760 £ 0.010)

6.35 + 0.25
(0.250 + 0.010)
¥

PIN 1

3.30t0.25 3.30+0.25

(0.130 + 0.010) (0.130 = 0010)
I
- —__L ] __
330 025 330+ 025
(0.130 + 0.010)

(0.018 + 0.002) (0.018 = 0.002)

025 = 0.05 MAx 0.25 + 0.05
2,54 (0.100) TYP (0.010  0.002) 254 (0.100) TYP (0.010 + 0.002)

Dimensions are in millimeters (inches) Dimensions are in millimeters (inches)

PACKAGE A LEAD FINISH: SOLDER DIPPED PACKAGE B LEAD FINISH: SOLDER DIPPED

PACKAGE A PACKAGE B

Operating Characteristics

Table 1. Absolute Maximum Ratings (All voltages below are referenced to Vgg)

Parameter Symbol Limits Units
DC Supply Voltage Vbp -0.3to +5.5 v
Input Voltage Vin -0.3 to Vpp +0.3 \"
Storage Temperature Ts -40 to +125 °C
Operating Temperature Talll -40 to +85 °C

Table 2. Recommended Operating Conditions

Parameter Symbol Limits Units
DC Supply Voltage Vbp +4.5t0+5.5 Y
Ambient Temperature Talll -40 to +85 °C

Table 3. DC Characteristics Vpp = 5 V £ 5%; T = ~40 to 85°C

Symbol Parameter Condition Min. | Typ. | Max. | Unit
v 21 Low-Level Input Voltage 1.5 v
V2! High-Level Input Voltage 35 Vv

hmitt-Tri r Positive-Goi
Vi ?zresr::t);l(’;lgge ositive-Going 35 40 v
hmitt-Trigger Negative-Goin
Vr- ?ﬁreshok; gger Negative-Going « 10 ] 15
Vy Schmitt-Trigger Hysteresis : 1.0 2.0
] Input Current Vin = Vss or Vpp -10 1 +10 kA
Vonl2! | High-Level Output Voltage lop -1.6 mA 2.4 45 \Y
VoL[2l | Low-Level Output Voltage loL = +4.8 mA 0.2 0.4 v
loz High-Z Output Leakage Current | Vg = Vsg or Vpp -10 1 +10 uA
Ipp Quiescent Supply Current Vin = Vss or Vpp, Vo = HiZ 1 5 uA
Cin Input Capacitance Any Input(3] 5 pF
Cout | Output Capacitance Any Output(3] 6 pF
Notes:
1. Free Air

2. In general, for any Vp between the allowable limits (+4.5V to +5.5V), V= 0.3 Vpp and Vj = 0.7 Vpp; typical values are
Vor =Vpp - 0.5V @ loy =-40 uAand Vo = Vg + 0.2V @ lo, = 1.6 mA.
3. Including package capacitance.
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Functional Pin Description

Table 4. Functional Pin Descriptions

Pin Pin

Symbol | 2000/2016 | 2020 | Description

Vbob 16 20 Power Supply

Vss 8 10 Ground

CLK 2 2 CLK is a Schmitt-trigger input for the external clock signal.

CHA 7 9 CHA and CHB are Schmitt-trigger inputs which accept the outputs from a

CHB 6 8 quadrature encoded source, such as incremental optical shaft encoder. Two
channels, A and B, nominally 90 degrees out of phase, are required.

RST 5 7 This active low Schmitt-trigger input clears the internal position counter and the
position latch. It also resets the inhibit logic. RST is asynchronous with respect to
any other input signals.

OE 4 4 This CMOS active low input enables the tri-state output buffers. The OE and SEL
inputs are sampled by the internal inhibit logic on the falling edge of the clock to
control the loading of the internal position data latch.

SEL 3 3 This CMOS input directly controls which data byte from the position iatch is
enabled into the 8-bit tri-state output buffer. As in OE above, SEL also controls the
internal inhibit logic.

SEL | BYTE SELECTED
0 High
1 Low
CNTpcpr 16 A pulse is presented on this LSTTL-compatible output when the quadrature decoder
has detected a state transition.

u/D 5 This LSTTL-compatible output allows the user to determine whether the IC is
counting up or down and is intended to be used with the CNTpgpr and CNTgas
outputs. The proper signal U (high level) or D (low ievel) will be present before the
rising edge of the CNTpgpr and CNTgas outputs.

CNTcas 15 A pulse is presented on this LSTTL-compatible output when the HCTL-2020 internal
counter overflows or underflows. The rising edge on this waveform may be used to
trigger an external counter.

DO 1 1 These LSTTL-compatible tri-state outputs form an 8-bit output port through which
D1 15 19 the contents of the 12/16-bit position latch may be read in 2 sequential bytes. The
D2 12 18 high byte, containing bits 8-15, is read first (on the HCTL-2000, the most significant
D3 13 17 4 bits of this byte are set to 0 internally). The lower byte, bits 0-7, is read second.
D4 12 14

D5 11 13

D6 10 12

D7 9 1

NC 6 Not connected — this pin should be left floating.
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Switching Characteristics

Table 5. Switching Characteristics Min/Max specifications at Vpp = 5.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>