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Optoelectronics
Designer’s
- Catalog

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

High Reliability

Ink-Jet Components

Bar Code Components

Motion Sensing and Encoder Products

LED Light Bars and Bar Graph Arrays

LED Lamps

LED Displays

Fiber Optics

Optocouplers
How to Find the Right Information

The Table of Contents (pp. iii) indicates each of
the nine sections listed above by a thumb-tab. An
alphanumeric index (pp. iv) follows the Table of
Contents, and it lists every component
represented in this catalog.

At the beginning of each of the nine product
sections, there is a selection guide with basic
product specifications which allows you to quickly
select products most suitable for your application.

Following the product sections is a complete
listing of application 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 the Components g
representative. A complete listing of the U.S. sales§-
offices is on pp. 11-13; offices located outside of J
the U.S. are listed on pp. 11-6.

A world-wide listing of HP authorized .
distributors is on pp. 11-2. These distributors can

offer off-the-shelf delivery for most HP -~
components. 7




Hewlett-Packard Components:

A Brief Sketch

History

In 1964, Hewlett-Packard established a new
division having the charter of developing and
producing state-of-the-art electronic components
for internal use. By 1975, both microwave and
optoelectronic devices contributed to the growing
business of Hewlett-Packard and the Components
Group was formed. Today there are three
divisions: the Optoelectronics division, Optical
Communications division and Microwave
Semiconductor division. In addition to these three
divisions there is a specialized team of people to
develop, manufacture and market bar code
components.

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 insures that HP quality is
maintained throughout product development and
manufacturing.

Over 5000 employees are dedicated to HP
Components, including manufacturing facilities in
Malaysia and Singapore, factory and marketing
support in San Jose, California and a world-wide
sales force. Marketing operations for Europe are
located in Boeblingen, Germany.

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 attain the information and help needed.

Quality and Reliability

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

At Hewlett-Packard, quality is integral to product
development, 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
improvement and tightening of quality standards.
Manufacturing quality circles and quality testing
programs are 1mportant 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.
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HDSP-7517 .\'viveiniiiinneiin, 7-109
HDSP-7518 ...\'vvvveriieneeenn..s. 7-109
HDSP-7801 +\vveeeennnnn.. e 7-115
HDSP-7801, OPT S02 ........... ... 7153
HDSP-7802 ..... Ty & I
HDSP-7803 ........cviviivneseiines. 7-115
HDSP-7803, OPTS02 ........'...... 7-153
HDSP-7804 .\..eveeiieennnnn.. . 7115
HDSP-7807 ..............cceveunn... 7115
HDSP-7807, OPT S02 ......... Lie... TA153
HDSP-7808 ........ovevvveneeennn... 71115
HDSP-7808, OPT S02 ............... 7-153
HDSP-8600 ............ Lo ol 74138
HDSP-8601 .. ..vvveve e .. 7138
HDSP-8603 .......cvvvveennn... ... 7138
HDSP-8605 .........oovvvvnnnnns ... 7138
HDSP-8606 ................. Veidie 7-138
HDSP-8820 .............. S '5-33
HDSP-8825 .............. eveness ... 533
HDSP-8835 .....ovveieeiieeeenin.s 5-33
HDSP-A101 ..........0............. 7-103
HDSP-A103 ........oovvveeennnnnn. 7-103
HDSP-A107 ................. V..., 74103
HDSP-A108 ...........cccvvenn.. .. 7-103
HDSP-E100 ............. e ... 7103
HDSP-E101 ............ e ... 7103
HDSP-E103 ............ e, L. 74103
HDSP-E106 ........ e ... 7103
HDSP-H101 ......... e .. 7108
HDSP-H103 .................... L. 7103
HDSP-H107 ................ Voo 0 7103
HDSP-H108 ....... Ve el . 7103
HDSP-N100 ................. eei... 74103
HDSP-N101 ....... e .. 7103
HDSP-N103 ........... DU ... 7103
HDSP-N105 .........ovveionnnnnn. 7-103
HDSP-N106 ..................... ... 7-103
HEDS-0200 ......vniinennn.. Lii. 74103
HEDS-3000 .......... SRR ... 325
HEDS-3001 -.......... e L0330
HEDS-3050 ..... e el .. 325
HEDS-5000 ...\..'veeviininnnnns. L. 425



HEDS-5010 .......civvviiiinninnnn.. 4-25

HEDS-5100 ..............ccocuuivn. 4225
HEDS-5110 ..........ccvvvnne. e 4-25
HEDS-5200 .........ccvvvivvvinnnn, 4-25
HEDS-5210 .......ccoiviiniiiinnne, 4-25
HEDS-5300 .......ovvvivvinnninnnn. 4-25
HEDS-5310 ......covviiiiniiinne.. 4-25
HEDS-5500 ..........ovvivnvvinnnen, 4-19
HEDS-6000 ..........covvviiiinnn., 4-33
HEDS-6010 ........ e e i 4-33
HEDS-6100 .................. e 4-33
HEDS-6110 .......ccovviiiiiiinninnn, 4-33
HEDS-6200 ........ccovviiinninnn, 4-33
HEDS-6210 .........ccovvviiivvinn.. 4-33
HEDS-6300 ........ccovvvinnnnnnn.. 4-33
HEDS-6310 .......cccovviiinniinn., 4-33
HEDS-7500 .............c.uun el 4-41
HEDS-7501 ......covvviiiiiiiiiinl, 4-41
HEDS-8923 ......... .ol 4-25
HEDS-8924 ..........ciiiiiineiiinn 4-25
HEDS-8925 ............... e 4-25
HEDS-8926 ............ccovvvinnn.. 4-25
HEDS-8927 .......ccciiiiiiiiiinnn., 4-25
HEDS-8928 ..........coooiivievnns 4-25
HEDS-8929 ..........covviiniiinnn, 4-25
HEDS-8931 ....... PO P 4-25
HEDS-9000 ............ e 4-7
HEDS-9100 ................cvuin, 4-11
HEDS-9200 .................coounne ~4-15
HEMT-1001 ................ ... 6-116
HEMT-3301 ........oiiiiiiiinne, 6-116
HEMT-6000 ...........cviiniiennin 6-120
HFBR-0400 .................c.ouut 8-37
HFBR-0410 ....................o..e 8-37
HFBR-0501 ......................... 8-13
HFBR-1202 ............0.0c00ceeee, 8-78
HFBR-1204 ...........ccoviiiiinnen, 8-86
HFBR-1402 .................. e 8-37
HFBR-1404 ..............ccovvuinne. 8-37
HFBR-1412 ............ e L., 837
HFBR-1414 ......................¢oe. 8-37
HFBR-1502 ........cccoiiiiiiiiniin 8-60
HFBR-1510 .......ooviiiiii i, 8-60
HFBR-1512 ... ...t e 8-60
HFBR-1521 ................. ... 0. '8-13

New Products in BOLD Type.

HFBR-1522 .........cccvniinnnnnnn.. 8-13
HFBR-1523 .........ccoviviiniinnnnn 8-13
HFBR1524 ................. e, 8-13
HFBR-1531 ....vviiininiininnnns 8-13
HFBR-1532 .......cocvvnvvnnnnns v 813
HFBR-1533 ..........covvnivninnnnn. 8-13
HFBR-1534 ......................... 8-13
HFBR-2202 ...'ivveiiieieneinnnns 8-78
HFBR-2204 ......ovviiveeeenninnnnss 8-90
HFBR-2208 .......ovvieiiennannnnn. 8-98
HFBR-2402 ......... e 8-78
HFBR-2404 .......covvinenennenn. .. 837
HFBR-2406 ..................cu.. ‘.. 8-37
HFBR-2412 ...........ccvvvinnnn... 8-37
HFBR-2414 ..............ccovvnen... 8-37
HFBR-2416 ...........covvniivniinnns 8-37
HFBR-2501 .vuviiiiinenennennnns 8-60
HEBR-2502 ....vvveveiieneeniinenns 8-60
HFBR-2503 ..\vveveeeieeanaeaiin, 8-60
HFBR-2521 .........oiviiniinnnnnnsn 8-13
HFBR-2522 ................... e 8-13
HFBR-2523 ........coovviieinnnnnn. 8-13
HFBR-2524 ................ovioiiee. 8-13
HFBR-2531 ......oovviiiniinninnns 8-13
HFBR-2532 ........ovvviivnenniiinns 8-13
HFBR-2533 .........cccvvvevnoni.:. 8-13
HFBR-2534 ..........covvvvenennnsn. 8-13
HFBR-4202 ...oviveeieeeiinannnns 8-78
HEBR-4501 ...ovuvveiiiennaiannnns 8-13
HFBR-4503 ..............ccccvvvnne. 8-13
HFBR-4505 ......vvveieneininennnn. 8-13
HFBR-4506 ...........covvvnivenn.n. 8-13
HFBR-4511 ..\vvineiiaiieennnn ... 813
HFBR-4513 ................. ST 8-13
HFBR-4515 .. ...c.vvvnennnn. e 8-13
HFBR-4593 ........c0ovununns PR 8-13
HFBR-4595 ..........covvvunun.. wi.. 8-60
HFBR-AUD100 .............ccenvn... 8-57
HFBR-AUD1TKM ..................... 8-57
HFBR-AUS100 ..............ocuovnen. 857
HFBR-AUSTKM ..................... 857
HFBR-AWDO005 ...............ovnnns. 8-57
HFBR-AWDO10 ..............o.uuint 8-57
HFBR-AWDO025 ...........oovvinensn. .8-57
HFBR-AWDO50 ..............oonvn... - 8-57




HFBR-AWD100 ..................0 ... 857

HFBR-AWS001 ...........ccovvun.n. 8-57
HFBR-AWS005 .................ou.s. 8-57
HFBR-AWSO010 ...................... 8-57
HFBR-AWS025 ................... .. 8-57
HFBR-AWS050 ...................... 8-57
HFBR-AWS100 ...................... 8-57
HFBR-AXS001 ...... s 8-57
HFBR-AXS010 .................\.... 8-57
HFBR-BXS001 ...................... 8-57
HFBR-BXSO010 ...................... 8-57
HFBR-CXS001 ......... e 8-57
HFBR-CXS010 ......... e -8-57
HFBR-PLSO001 ...............c0vvnn. 8-13
HFBR-PLS005 ...................... 8-13
HFBR-PLS010 ........ e eeaiai 8-13
HFBR-PLS020 ...................... 8-13
HFBR-PLS030 ...................... 813
HFBR-PLS045 ...................... 8-13
HFBR-PLS060 ...................... 8-13
HFBR-PLSTDM ..................... 8-13
HFBR-PLSSDM ..................... 8-13
HFBR-PMDOO1 .................. Wo.. 8413
HFBR-PMDO0S ...................... 8-13
HFBR-PMDO10 ....................... 8-13
HFBR-PMDO020 ...........c.o.u.u0ain 8-13
HFBR-PMDO030 ...................... 8-13
HFBR-PMDO45 ...................... 8-13
HFBR-PMDO60 ...................... 8-13
HFBR-PMD5DM ................. ... 813
HFBR-PNDOO1 .................. ... 813
HFBR-PNDOO5 .............ccnvnn... 8-13
HFBR-PNDO10 ....................:. 8-13
HFBR-PNDO020 ...................un. 8-13
HFBR-PNDO30 .................... ;. 813
HFBR-PNDO45 ................. Y.... 813
HFBR-PNDO60 ...................... 8-13
HFBR-PND5DM ..................... 8-13
HFBR-PNS001 ...................... 8-13
HFBR-PNS005 ...................... 8-13
HFBR-PNS010 ..............: ST 8-13
HFBR-PNS020 ....... e 8-13
HFBR-PNS030. ............... VRO 8-13
HFBR-PNS045 ...................... 8-13
HFBR-PNS060 ...................... 8-13

New Products in BOLD Type.

HFBR-PNSIDM .............. ..ot

HFBR-PNS5DM ..................... :

HFBR-PUDS00 ................. K
HFBR-PUSS500 ................. RN
HFBR-QLS001 ................ ...,

HFBR-QLS005 ............. DA P

HFBR-QLSO010 ...................... ‘

HFBR-QLS020 ....... A N
HFBR-QLS030 ......................
HFBR-QLS045 ......................

HFBR-QLS060 ......................
HFBR-QNSO001 ......................
HFBR-QNSO005 ...................0..
HFBR-QNSO010 .................... e

HFBR-QNSO020 ...................... '

HFBR-QNS030 ........c.ooeneenn..

HFBR-QNSO045 ...................... :

HFBR-QNS060 ......................
HFBR-QUSS500 .................... .
HLCP-A100 ................coooinee

HLCP-A100, OPT LOO, LO1,L03,L04 ...
HLCP-A100,0PT S02 ................
HLCP-B100 .................... Ve
HLCP-B100,OPT S02 ................
HLCP-C100 ..............cvvuen A

HLCP-C100, OPT L01, L02, L03,
L04,L06 ...........
HLCP-C100, OPT S02 ...............
HLCP-D100 .............ccoviinine,
HLCP-D100, OPT S02 ...............

HLCP-E100 ...............ccovvne.
HCLP-E100,0PTS02 .............. .
HLCP-F100 ...................o0oe E
HLCP-F100, OPT S02 ................
HLCP-G100 ..................ounl “

HLCP-G100,OPTS02 ...............
HLCP-H100 ..................... o
HLCP-H100, OPT LO01, L02, LO3,
L04,L05,L06 .......
HLCP-H100,OPT S02 ...............

HLCP-J100 ..............ccooiuiate
HLMP-0103 .........ccovvinnnnnn, R

HLMP-0300 ..........covvnnnnnnn
HLMP-0301 ...t e

HLMP-0354 ...... ..ot



HLMP-0363 ........... e 6-152

HLMP-0364 ...........conne.n. i... 6-152
HLMP-0365 ... evveeennieennnns. 6-152
HLMP=0366 ... ..evveeeeneenninn.. 6-152
HLMP-0380 .....oveevineennnnnns 6-146
HLMP-0381 ......... SR S 6-146
HUMP-0391 o eieeeeeaen 6-152
HLMP-0392 ................ BT 6-152
HLMP-0400 ........... PR 6-95
HLMP-0401 .o eeenn 6-95
HLMP-0454 ... .....oveieeenn... 6-146
HLMP-0463 .............. e 6-152
HLMP-0464 ... ....oeeiiaeennn. 6-152
HLMP-0465 .......oevneieaninnnn.. 6-152
HLMP-0466 ... ...ouoeeeeeeennnn. 6-152
HLMP-0480 .......... SO 6-146
HLMP-0481 ....... P e 6-146
HLMP-0491 .............. PR 6-152
HLMP-0492 ..........0ccu.... S '6-152
HLMP-0503 ...... e eeieiania..i... B-95
HLMP-0504 ........ e 6-95
HLMP-0554 ................. LL..l..6-146
HLMP-0563 ... .....oeviieennnnnnn. 6-152
HLMP-0564 ........ocvuueeeinnn. 6-152
HLMP-0565 ........'eevveeennnnn.. 6-152
HLMP-0566 .. ..........coeeennnnn. 6-152
HLMP-0580 .......... P 6-146
HLMP-0581 ... ..oueeiioeeeiann, 6-146
HLMP-0591 ... oot 6-152
HLMP-0592 ...... IR 6-152
HLMP-0904 ................. e '6-146
HLMP-0930 ................. . 6-146
HLMP-0931 .......... U 6-146
HLMP=1000 ... eveeee e, 6-58
HLMP=1002 ..., 6-58
HLMP-1002, OPT 001,002 ........... 6-132
HLMP-1002, OPT 010, 101 ........... 6-137
HLMP-1071 ..o 6-58
HLMP-1080 ........... P 6-58
HLMP-1100 ........oeeieennnn. .. . 6-106
HLMP-1100, OPT 010 ............... 6-137
HLMP-1120 ........... S 6-106
HLMP-1200 ..o 6-58
HLMP-1201 ... tee... 658
HLMP-1300 ... .ovveiaeeeeenn. 6-60
HLMP=1801 ©oeeve e 6-60

Xi

HLMP-1301, OPT 001,002 ...... V.. 64132
HLMP-1301, OPT 010, 101 ...... SO 6-137
HLMP-1301, OPT 104 ............... . 6-138
HLMP-1302 ....0vveeeennnannsanl. 6-60
HLMP-1320 ........ccevvvveennnn.n.. 665
HLMP-1321 ... ... 665
HLMP-1340 ..oeiieneeeeeannnns, 6-98
HLMP-1350 . ..eveeieeiieeannennns, 6-64
HLMP-1385 . veerinieannannss ... 6-60
HLMP-1400 .......... e e 6-60
HLMP-1401 .............. B ' 6-60
HLMP-1401, OPT 001,002 ........... " 6132
HLMP-1401, OPT 010,101 ........... 6137
HLMP-1401, OPT 104 ............... 6-138
HLMP-1402 ........cviinnnnnn.. ... 6-60
HLMP-1420 ......................... 665
CHLMP-1421 Lt 6-65
HLMP-1440 ........ovveneeinnennn. 6-98
HLMP-1450 ................. e 6-64
HLMP-1485 .. .....ovveeneennennns. 6-60
HLMP-1503 ........ iieiiiiiii..: 660
HLMP-1503, OPT 001,002 ........... 6-132
HLMP-1503, OPT 010, 101 ........... 6-137
HLMP-1503, OPT 104 ............... 6-138
HLMP-1520 ............ B \..... 665
HLMP-1521 .......... L. 665
HLMP-1523 .......... e e 660
HLMP-1540 ........ S S 6-98
HLMP-1550 .00 et 6-64
HLMP-1585 ......................... 6-60
HLMP-1600 ....eovvneeinensns 6-106
HLMP-1600, OPT 001. 002 ........... 6-132
HLMP-1600, OPT 010, 101 ........... 6-137
HLMP-1601 ...ovieveeenieanns.n 6-106
HLMP-1620 .......... P S 6-106
HLMP-1620, OPT 001.002 ........... 6-132
“HLMP-1620, OPT 010, 101 ........... 6-137
HLMP-1621 ... ..oieeeeniiennn.n. '6-106
HLMP-1640 ........c.covveenn. o, 6-106
HLMP-1640, OPT 001,002 ........... 6-132
HLMP-1640, OPT 010, 101 ........... 6-137
HLMP-1641 .. vviiiieaniennn.n, 6-106
HLMP-1660 ...........ccuvennn.. ... 6110
HLMP-1661 ........ e veeeansd ... 6110
HLMP-1674 .................s.ie... 6-110




New Products in BOLD Type.

HLMP-1675 ..........ccoiiiiiiine., 6-110
HLMP-1687 ........covviiiivann 6-110
HLMP-1688 ...........0..cooiiiee 6-110
HLMP-1700 ........cooiiinniinan. 6-102
HLMP-1719 ... oot 6-102
HLMP-1740 ...t 6-44
HLMP-1760 .......covviiiniinnnennn, 6-44
HLMP-1790 ......covviiiiiinen. 6-102
HLMP-1800 .........coiviiininnnnn. 6-44
HLMP-1801 .......oiviiiiiiin, 6-44
HLMP-1819 ...t 6-44
HLMP-1820 ........ cooiviniiiinin, 6-44
HLMP-1840 .........ooviiiiinnt, 6-44
HLMP-1841 .........oiiiiiiii, 6-44
HLMP-2300 ........covviiiiiiiiinnns. 5-8
HLMP-2300, OPT LOO, LO1, LO3, LO4 ....5-51
HLMP-2300, OPTS02 ................ 5-53
HLMP-2350 .......coiviiiiiiinnnnn 5-8
HLMP-2350, OPT S02 ................ 5-53
HLMP-2400 .........coviiiiiiiinnnnn, 5-8
HLMP-2400, OPT LOO, LO1, LO3, L04 ... 5-51
HLMP-2400, OPT S02 .............c... 5-53
HLMP-2450 ..........c.ooviiiiiininnnn 5-8
HLMP-2450, OPT S02 ............vt.. 5-53
HLMP-2500 .............. e 5-8
HLMP-2500, OPT LOO, LO1, LO3, LO4-... 5-51
HLMP-2500, OPT S02 ................ 5-53
HLMP-2550 .......... ..o, 5-8
HLMP-2550, OPT S02 ................ 5-53
HLMP-2598 ...........covvineinaet, 5-49
HLMP-2599 ................ ... .60 .. 5-49
HLMP-2600 ...............0..0. vi.. 5-8
HLMP-2600, OPTS02 ................ 5-53
HLMP-2620 .......covvviiiiiiiinnnnn. 5-8
HLMP-2620, OPTS02 ................ 5-53
HLMP-2635 .............. Weeeneeanaas 5-8
HLMP-2635, OPT S02 ................ 5-53
HLMP-2656 ............cooviiinninnn 5-8
HLMP-2655, OPT LO1, L02, L03,

LO4,L06 ............ 5-8
HLMP-2655, OPT S02 ................ 5-53
HLMP-2670 .....ovvivviiiiiiiiiininnn 5-8
‘HLMP-2670,OPT S02 ................ 5-53
HLMP-2685 ............ccooiiiiiine, 5-8
HLMP-2685, OPT LO01, L02, LO3, L04,

LO5,L06 ........... 5-51

xii

HLMP-2685, OPTS02 ................ 5-53

HLMP=2700 . ..vtiiteeenieininiannnns. 5-8
HLMP-2700, OPT S02 ............ .... 5-53
HLMP-2720 .............. e b . 5-8
HLMP-2720, OPT S02 .....vvuvnvnnn. 5-53
HLMP-2735 .\t vteeeeeiee i 5-8
HLMP-2735, OPTS02 ................ 5-53
HLMP-2755 .. \iiieieeeieneninns - 5-8
HLMP-2755, OPT L0O, LO1, LO3,
LO4,L06 ....u..... 5-51
HLMP-2755, OPTS02 ......oevvnn... 5-53
HLMP=2770 .\ \voieeeee e 5-8
HLMP-2770, OPT S02 ........... e 5-53
HLMP=2785 ... ootii e, 5-8
HLMP-2785, OPT LOO, LO1, L0O2, LO3, L04,
L05,L06 ........... 5-51
HLMP-2785, OPT S02 .....oovvvvnnn.. 5-53
HLMP-2800 .....vvveerineeeenenannen. 5-8
HLMP-2800, OPT S02 ........cv.n... 5-53
HLMP-2820 ...oevvteeieeeeeenann . 5-8
HLMP-2820, OPTS02 ............. ... 553
HLMP-2835 .....cvvvvvnnnnnn. weii... 5-8
HLMP-2835, OPTS02 .......vvvnn... 5-53
HLMP-2855 ..\ vvrveieeeinneennnnns 5-8
HLMP-2855, OPT L0O, LO1, LO3, .
L04,1L06 ........... 5-51
HLMP-2855, OPTS02 .......ovvvnn... 5-53
HLMP-2870 ...ttt e 5-8
HLMP-2870,OPTS02 .......ccvvnn... 5-53
HLMP-2885 .. ..vviiiirininenennen, 5-8
HLMP-2885, OPT L0O, LO1, L02, L03, L04,
LO5,LO6 ....... ... 551
HLMP-2885, OPT S02 ............ .... 5-53
HLMP-2898 ... ..v'veeeeeeaenanen. 5-49
HLMP-2899 ........oveivivnenn. i 5-49
HLMP-2950 ....oovveiinineiennnnns 5-20
HLMP-2965 ... \oviiiieenenennenennns 5-20
HLMP-3000 ...... e 6-69
HLMP-3000, OPT 001,002 ........... 6-132
HLMP-3000, OPT 010,100 ........... 6-139
HLMP-3001 .ovieeeeneeeneannnns, 6-69
HLMP-3001, OPT 001,002 ........... 6-132
HLMP-3001, OPT 010,100 ........... 6-139

HLMP-3002 ........coovviviiiiiinnn, 6-69



HLMP-3002, OPT 001,002 ........... 6-132
HLMP-3002, OPT 010,100 ........... 6-139
HLMP-3003 ....oiveiiiieieeennss 6-69
HLMP-3003, OPT 001,002 ........... 6-132
HLMP-3003, OPT 010,100 ........... 6-139
HLMP-3050 . .evineneeeaeeieanns 6-69
HLMP-3105 ..\ oieiieeinenennns, 6-106
HLMP-3105, OPT 001,002 ........... 6-132
HLMP-3105, OPT 010, 100 ........... 6-139
HLMP-3112 ..ot 6-106
HLMP-3112, OPT 001,002 ........... 6-132
HLMP-3112, OPT 010, 100 ........... 6-139
HLMP-3200 ....oieiieieenaennnsnns 6-75
HLMP-3201 ©.@viieieeieieennnns 6-75
HLMP-3300 .. .ouivineineiiennannnns 6-71
HLMP-3300, OPT 001,002 ........... 6-132
HLMP-3300, OPT 010, 100 ........... 6-139
HLMP=3301 ..vvieiiiiiieeeieeneins 6-71
HLMP-3301, OPT 001,002 ........... 6-132
HLMP-3301, OPT 010, 100 ........... 6-139
HLMP-=3315 ..t ttiieeeeeeieninnns 6-81
HLMP-3316 .. ovviiieieiieienannss 6-81
HLMP=3350 .. 0vviieiiieinenannns 6-75
HLMP=3351 .. oviviieininnans s 6-75
HLMP=3365 .. .voviveieeneeniennnnin 6-75
HLMP-3366 ....ouvvevenenenninns 6-75
HLMP-3390 .............. L ..., 6-98
HLMP-=3400 .......ovivrnainennannins 6-71
HLMP-3400, OPT 001,002 ........... 6-132
HLMP-3400, OPT 010, 100 ........... 6-139
HLMP-3401 .. ..vvviieivia i 6-71
HLMP-3401, OPT 001,002 ........... 6-132
HLMP-3401, OPT 010,100 ........... 6-139
HLMP-3415 .. ouiiiieieiieninnns 6-81
HLMP-3416 .......covviinnennnnnnn. 6-81
HLMP-3450 .. ...oviivieneenenins 6-75
HLMP-345T o \vviei e 6-75
HLMP-3465 . ...vveniiiininenennnn. 6-75
HLMP-=3466 ......ocvvvvininenennn.n. 6-75
HLMP-3490 ...........0ovvuevnnn...n 6-08
HLMP-=3502 .. ......v'ii'eieinainsin 6-71
HLMP-3502, OPT 001,002 ........... 6-132
HLMP-3502, OPT 010,100 ........... 6-139
HLMP-3507 ©\vnvnineneieeienennss. '6-71
HLMP-3507,OPT 001,002 ........... 6-132
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xiii

HLMP-3507, OPT 010, 100 ........... 6-139
HLMP-3517 ..\viieiiie e 6-81
HLMP-3517, OPT 001, 002 ......... . 6-132
HLMP-3517, OPT 010,100 ........... 6-139
HLMP-3519 ©.\tvinniiiiieieinnens 6-81
HLMP-3519, OPT 001,002 ........... 6-132
HLMP-3519, OPT 010,100 ........... 6-139
HLMP-3553 ..\ iitiieeeeieinnnns 6-71
HLMP-3554 .. .\voviiineiieneennnns 6-71
HLMP-3567 . vveeeeiieeeeaeeeenn 6-75
HLMP-3568 ... eviveieeneeinnns. 6-75
HLMP-3590 ...veveieeeenennss. 6-98
HLMP-3600 ....vvvevinivneiinninns 6-106
HLMP-3600, OPT 001,002 ........... 6-132
HLMP-3600, OPT 010, 100 ........... 6-139
HLMP-3601 o veeveeiieieiannnnns 6-106
HLMP-3601, OPT 001,002 ........... 6-132
HLMP-3601, OPT 010,100 ........... 6-139
HLMP-3650 ....'evreeiaenennnnn. . 6-106
HLMP-3650, OPT 001,002 ........... 6-132
HLMP-3650, OPT 010,100 ........... 6-139
HLMP-3651 . .vvvvviieiiieinennnns, 6-106
HLMP-3651, OPT 001,002 ........... 6-132
HLMP-3651, OPT 010,100 -........... 6-139
HLMP-3680 ....ovvvvveivenannnnss 6-106
HLMP-3680, OPT 001.002 ........... 6-132
HLMP-3680, OPT 010,100 ........... 6-139
HLMP-3681 .\ viveeiininennennnns 6-106
HLMP-3681, OPT 001,002 ........... 6-132
HLMP-3681, OPT 010,100 ........... 6-139
HLMP-3750 .. .vieie e, .. 6-98
HLMP-3750, OPT 001,002 ........... 6-132
HLMP-3750, OPT 010,100 ........... - 6-139
HLMP-3762 ........ U SO 6-71
HLMP-3850 ..\vvvtiveieeneennnnss 6-98
HLMP-3850, OPT 001, 002 ........... 6-132
HLMP-3850, OPT 010,100 ........... 6-139
HLMP-3862 ...vvvvievieeieiaeinnnss 6-71
HLMP-3950 .......o0vvvininennn. ... 6-98
HLMP-3950, OPT 001,002 ........... 6-132
HLMP-3950, OPT 010, 100 ........... 6-139
HLMP-3962 .....oevennennnnns. ... 67
HLMP-3962, OPT 001, 002 ...... Lo 6132
HLMP-3962, OPT 010,100 ........... 6-139
HLMP-4000 ............ccovvnnnnn. 6-113




HLMP-4100 ................ e 6-28

HLMP-4101 ......................... 6-28.
HLMP=-4700 .. ..'veireeeeinnins 6-102
HLMP-4700, OPT 001,002 .....:..... 6-132
HLMP-4700, OPT 010,100 ........... 6-139
HLMP-4719 ... .coienenn. .. .. 6102,
HLMP-4719, OPT 001, 002 ........... 6132
HLMP-4719, OPT 010, 100 ........... 6-139
HLMP-4740 ,............c..... e 6-102
HLMP-5029 ........c.oovveennn.sn. 6141
HLMP-6000 ..... e reeereieeaiens 6-38
HLMP-6000, OPT 010 ............... 6-139
HLMP-6000, OPT 011,012 ........... 6-122
HLMP-6000, OPT 021,022 ..... Ve.... 6126
HLMP-6000, OPT PO1,P02 .......... 6-130
HLMP-6001 .............. e 6-38.
HLMP-6001, OPT 011,012 ........... 6-136.
HLMP-6001, OPT 021,022 ........... 6-126
HLMP-6001, OPT P01, P02 ........ .. 6-130
HLMP-6203 ........ b 6-43
HLMP-6203, OPT 013 ................ 6-38
HLMP-6204 ...... i 6-43
HLMP-6204, OPT 013 ......... ot 6-122
HLMP-6205 ........ e e 6-43
HLMP-6205, OPTO013 ............... 6-122
HLMP-6206 ......... e 6-43
HLMP-6206, OPT 013 ...... iy 6122
HLMP-6208 .........ccoeennnennnnnn. 6-43
HLMP-6208, OPT 013 ............... 6-122
HLMP-6300 ................ Ceiii... 838
HLMP-6300, OPT 010 ..... e ... 6136
HLMP-6300, OPT 011,012 ........... 6-122
HLMP-6300, OPT 021,022 ........... 6-126.
HLMP-6300, OPT P01, P02 ........ .. 6130
HLMP-6305 ...................... ... 632
HLMP-6400 ............. PO - -
HLMP-6400, OPT 010 ...... veii.. 6136
HLMP-6400, OPT 011 ........... ool 6122
HLMP-6400, OPT 021,022 ....... e 6126
HLMP-6405 ....... e 632
HLMP-6500 . ......vveeiiiiiennnnns 6-38
HLMP-6500, OPT 010 ........... ov. 6136
HLMP-6500, OPT 011,012 ........... 6-122
HLMP-6500, OPT 021,022 ......... .. 6126
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HLMP-6500, OPT PO1,P02 .......... 6-130
HLMP-6505 ......... BN X
HLMP-6600 ............... e . 6-110
HLMP-6600, OPT 010, 011 ........... 6-122
HLMP-6600, OPT 021,022 .......:... 6-126
HLMP-6600, OPT P01,P02 .......... 6-130
HLMP-6620 ........................ 6-110
HLMP-6620, OPT 010 ............... 6-122
HLMP-6620, OPT 011,012 ........... 6-122
HLMP-6620, OPT 021,022 ........... 6-126
HLMP-6620, OPT P01, P02 .......... 6-130
HLMP-6650, OPT 013 ................ 6-122
HLMP=6653 ......0evvvereennnnnn.s.. 6-43
HLMP-6653, OPT 013 ............... 6-122
HLMP-6654 ... ....ooeeeieeannnnn.s. 6-43
HLMP-6655 . ...uirereeennnnnnss . 6-43
HLMP-6655, OPT 013 ............... 6-122
HLMP-6656 ......cooeeeeennnnnnnns 6-43
HLMP-6656, OPT 013 ............... 6-122
HLMP-6658 ......ooeeeeeeninnnnnss. 6-43
HLMP-6658, OPT 013 ............... 6-122
HLMP-6700 ..... U .. 6110
HLMP-6700, OPT 010 ............... 6-136
HLMP-6720 ....\ovvieeeeeeaannnnss, 6-110
HLMP-6720, OPT 010 ............... 6-136
HLMP-6753 ... \\iviiiieeeeeaninnins 6-43
HLMP-6753, OPT 013 ...... e 6-122
HLMP-6754 .........cccvvennnnn.. ... 6-43
HLMP-6754, OPT 013 ............... 6-122
HLMP-6756 ........cvveeeinns .. 6-43
HLMP-6756, OPT 013 ............... 6-122.
HLMP-6758 ............ Ceveiiiiiii.. 6-43
HLMP-6758, OPT 013 ............... 6122,
HLMP-6800 ............ i . 6110
HLMP-6800, OPT 010 ............... 6-136
HLMP-6800, OPT 011,012 ........... - 6-122
HLMP-6800, OPT 021,022 ........... - 6-126
HLMP-6800, OPT PO1,P02 .......... 6-130-
HLMP-6820 ......'vvieeeannnns.. 6-110
HLMP-6820, OPT 010 ............:.. 6-122
HLMP-6820, OPT 011,012 ......... L. 6122
HLMP-6820, OPT 021,022 ...........: 6-126
HLMP-6820, OPT P01,P02 .......... 6-130
HLMP-6853 ... ..vvviieieeeeainns 6-43
HLMP-6853, OPT 013 ............... 6-122



HLMP-6854 ...t 6-43
HLMP-6854, OPTO013 ............... 6-122
HLMP-6855 .........ccooiiiiiiin, 6-43
HLMP-6855, OPTO013 ............... 6-122
HLMP-6856 ..........ccovvvvvvnnnt, 6-43
HLMP-6856, OPTO013 ............... 6-122
HLMP-6858 ...... ..o, 6-43
HLMP-6858, OPTO013 ............... 6-122
HLMP-7000 ..o, 6-102
HLMP-7000, OPT 011,012 ........... 6-122
HLMP-7000, OPT 021,022 ........... 6-126
HLMP-7000, OPT PO1,P02 .......... 6-130
HLMP-7019 ... ... oot 6-102
HLMP-7019, OPT 011,012 ........... 6-122
HLMP-7019, OPT 021,022 ........... 6-126
HLMP-7019, OPT PO1,P02 ........... 6-130
HLMP-7040 .........c.ooiiiiiinan, 6-102
HLMP-7040, OPT 011,012 ........... 6-122
HLMP-7040, OPT 021,022 ........... 6-126
HLMP-7040, OPT PO1,P02 .......... 6-130
HLMP-A200 ...............covvveen 6-85
HLMP-A300 ..............ccovvvvent 6-85
HLMP-A500 .................couvee 6-85
HLMP-D101 ......... ...t 6-20
HLMP-D101, OPT 010,100 ........... 6-139
HLMP-D101, OPT 001,002 ........... 6-132
HLMP-D105 ........................ 6-20
HLMP-D105, OPT 010,100 .......... 6-139
HLMP-D105, OPT 001,002 .......... 6-132
HLMP-D150 ................ S 6-24
HLMP-D150, OPT 010,100 .......... 6-139
HLMP-D150, OPT 001,002 .......... 6-132
HLMP-D155 ........................ 6-24
HLMP-D155, OPT 010,100 .......... 6-139
HLMP-D155, OPT 001,002 .......... 6-132
HLMP-D400 ................... ... 6-71
HLMP-D400, OPT 010,100 .......... 6-139
HLMP-D400, OPT 001,002 .......... 6-132
HLMP-D401 ................ e 6-71
HLMP-D401, OPT 010,100 ........... 6-139
HLMP-D401, OPT 001,002 .......... 6-132
HLMP-K101 .................ooian, 6-20
HLMP-K101, OPT 010,101 ........... 6-137
HLMP-K101, OPT 001,002 ........... 6-132
HLMP-K105 ................ccoit 6-20
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HLMP-K105, OPT 010,101 ...........
HLMP-K105, OPT 001,002 ..........
HLMP-K150 .......................L
HLMP-K150, OPT 010,101 ...........
HLMP-K150, OPT 001,002 ..........

HLMP-K155 ...
HLMP-K155, OPT 010,101 ...........
HLMP-K155, OPT 001,002 ..........
HLMP-K400 .........coiiiininnnnnn
HLMP-K401 ... .ot

HLMP-K402 ..........coiiiiinnn,
HLMP-L250 ......coviiiiiiiiiinnt
HLMP-L251 ... . oo
HLMP-L350 .....ooviiiiiiiiiien
HLMP-L351 ...

HLMP-L550 .......oooiiiiiiiiiint,
HLMP-L551 ...t
HLMP-M200 .........ccoiiiiiinnnn
HLMP-M201 ... .. ..o,
HLMP-M250 ..ot

HLMP-M251 ... ... ..ot
HLMP-M300 ............cooviinnnnn
HLMP-M301 ..ot
HLMP-M350 .......coovvviviiiiit,

HLMP-M351 ... ..ot '

HLMP-M500 ................ P
HLMP-M501 ...
HLMP-M550 .................ooott.
HLMP-M551 ...l
HLMP-Q101 ........................

HLMP-Q150 ................ ...t
HLMP-Q150, OPT 011,012 ...........
HLMP-Q150, OPT 021,022 ..........
HLMP-Q150, OPT PO1,P02 ..........
HLMP-Q400 ............ccoiiiiit,

HLMP-S200 ........cooviiiivninnnnnn
HLMP-S201 ......coviiiiiiiiet
HLMP-S300 .......covviiiininnne.
HLMP-S301 ...
HLMP-S400 .........cooviiiiiint,

HLMP-S401 ...t
HLMP-S500 .........covvvvvinnnnn..,
HLMP-S501 ...t
HLMP-T200 .......cooviniiinenn
HLMP-T300 .......covvivnnnnnnnn e




HLMP-T400 ..............coiioin..t. 5-45

HLMP-T500 ............ e eiTei 5-45
HMDL-2416 .....ovveeiennennss. 7-204
HMDL-2416TXV . ...vevenivnnnn. 7-204
HMDL-2416TXVB ......... e v s 7-204
HPDL-1414 ......vioveeenieannane . 7-30
HPDL-2416 ...\vvieniieeniianesns 7-38
JANINST7E5 . .oveeeneannasnnnns 6-146
JANTINGO92 .....vvrenniann.nn, 6-146
JANINGO93 .....verrenriannn.nn, 6-146-
JANNGO94 ................. e 6-146
JANTXINS765 ............... I 6-146
JANTXINGO92 ....ovvveernrnninn. 6-146
JANTXINGO93 ....'vvvnrrennnsns . 6-146
JANTXINBO94 ....vvvenrrnnnnnn. 6-146
MOOT-0TACX . .'vvveenreannennns. 7-182
MOOT-02ACX . ..vveeenreannanness 7-182
MOOT-03ACX .. ..vvveenerannaennnns 7182
MOOT-04ACX . .'vvvereanennnsn. L. 782
SL5505 . ..vveanrienieanneanaiiin.. 9-61
16800A ...\t V... 356
16800A, OPT 001 ......... ..., Le....3-62
16800A, OPT 002 .......veeevnnnnns 3-64
1B80TA ...ttt iee i 3-56
16801A, OPT 00T ......euvienn.s weirs 362
16801A, OPT002 ...............in... 3-64
16830A .ttt 3-56
16832A ..ttt i, 356
16840A ............ B 3-56
16842A 1.\ ... 356
INS765 . .veeveeeeeeeeanianneaiias 6-146
INBO92 .l abeeaaannn, 6-146
1NB093 ........... T E S 6-146
INBODA ..\t 6-146
AN45 ... ...l PRSI .. 975
ANAB ..ot 975
ANBT Lottt e 7-182
ANSTTXV ©eeeeiieenieaieeannnns 7-182
ANB2 .t TA182
ANB2TXV i, 7-182
ANB3 .\t 7-182
ANBBTXV v, 7-182
ANBA ..o 7182
ANBATXV .\iviiiieiiiaiiaannnns 7182
ANB5 it .. 9140
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4N55/883B .......iiiiiiiiiiin, . 9-140
ANSSTXV oo 9-140
ANSSTXVB ...ovvviii i e 94140
5082-7100 ............... e 7-80
5082-7101 ...t 7-80
5082-7102 ... 7-80
5082-7295 ...l 7174
5082-7300 .....iiiiiiiiiee e 7-154
5082-7302 ... ... 7-154
5082-7304 ... .o 7-154
5082-7340 ...l 7-154
5082-7356 .........iiiiiiiiiiie., 7-158
50827357 ... 7-158
5082-7358 ..o 7-158
5082-7359 ........ ..o, 7-158
5082-7404 ... .. 7-169
5082-7405 ... ...l 7-169
5082-7414 ........... ... L. e 7169
5082-7415 ... .ol . 7-169
5082-7432 . ... ... 7-169
50827433 ... e 7-169
5082-7441 ... i 7-174
5082-7446 ...... ..ot 7-174
5082-7610 ...t 7-121
5082-7610, OPT S01,802 ............ 7-153
5082-7611 .............. Wi 7-121
5082-7611, OPT S01,S02 .......... .. 7-1563
5082-7613 ... 7-121:
5082-7613, OPT 801,802 ............ 7-153
50827616 .....vviiiiiiii i 7121
5082-7616, OPT S01,802 ............ 7-153
5082-7620 ..........cii i 7121
5082-7621 ...t 7121
5082-7623 ...l i 7121
50827626 ........cciiiiiiiiiinnn 7121
5082-7650 ........iiiiiiiiiiiiiin, 7121
5082-7650, OPT S01, 802 ........ v.. 7-1583
5082-7651 ............... e 7-121
5082-7651, OPT S01,S02 .......... .. 7153
5082-7653 .......ciieiiiiiinin, e 7121
5082-7653, OPT S01,S02 ............ 7153
5082-7656 ........ciiiiiiiiiiii 7-121
5082-7656, OPT S01, 802 ...... ...... 7153
5082-7660 ........ N S 7121
5082-7661 ...oovviii i 7121



5082-7663 .....ciiiiiiiiiiii i 7121

5082-7663, OPT S01,S02 ............ 7-153
5082-7666 ........ciiiiiiiiiiiiina, 7121
5082-7666, OPT S01,S02 ............ 7-153
5082-7730 v 7-121
5082-7730, OPT S01,S802 ............ 7-153
5082-7731 o ovi ittt i 7-121
5082-7731, OPT S01,S02 ............ 7-153
5082-7736 .vvvriiiiiiiiiiiiiie 7-121
5082-7736, OPT S01,8S02 ............ 7-153
5082-7740 . ..ottt 7121
5082-7740, OPT S01,S02 ............ 7-153
5082-7750 ...ttt 7121
5082-7750, OPT S01,802 ............ 7-153
5082-7751 ..t 7121
5082-7751, OPT S01,S02 ............ 7-153
5082-7756 ..o 7-121
5082-7756, OPT S01,S02 ............ 7-153
5082-7760 ........cciiiiiiiiiiiiia 7121
5082-7760, OPT S01,S02 ............ 7-153
51605B ...iiiiiii 2-4
51605G .. .ooiiiiiiiii i 2-4
51605R ...ttt 2-4
S1610A ... 2-8
BN134 ... 9-145
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BNTBATXV .o, 9-145
BNTBATXVB v eereeeeeeaeeennn, 9-145
BNIB5 ettt 9-57
BN135, OPT 010 ...vevieeennnnnnns 9-10
BN135, OPT 100 ..\vveveeeennnnnnns 9-10
BNT36 . eeeeeeeee e, 9-57
BN136, OPT 010 ..'uvveeveeennnnnnnns 9-9
6N136, OPT 100 .. .uvveernnennnns. 9-10
BNT37 oot 9-35
BN137, OPT 010 ..vveeeeeeennennnns. 9-9
BN137, OPT 100 .....evvveeennnnnnns 9-10
BNT38 .« oottt 9-67
BNT3D ..ottt 9-67
BN139, OPT 010 ..'vvveeneeeeannnannns 9-9
BN139, OPT 100 .evvevveeannnnnns 9-10
BNTA0A e 9-159
BNT40A/883B ...onveeeeeeannnns. 9-159
BNTAOTXV e, 9-159
BNTAOTXVB . .veeeeeeaeeeeinnnnss 9-159
8102801EC ... eeeeaeeeaannnnn. 9-149
8302401EC ...veeeeieieeaannnns, 9-163
922B1A et 2-4
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High Reliability

Hewlett-Packard has supplied specially tested high
reliability optoelectronic products since 1968 for use in
state-of-the-art commercial, military, and aerospace
applications. To meet the requirements of high
reliability, products must be designed with rugged
capabilities to withstand severe levels of environmental
stress and exposure without failure. We have
accomplished this objective by designing a unique
family of hermetic products including lamps, displays,
and optocouplers which have proven their merits in
numerous advanced space and defense programs in the
international marketplace.

These products receive reliability screening and
qualification tests in accordance with the following
appropriate reliability programs: MIL-S-19500, MIL-
D-87157 and MIL-STD-883. HP supplies JAN and
JANTX LED indicators and optocouplers in
compliance with DESC selected item drawings and
parts with HP standard military equipment screening
programs for optocouplers and displays. In addition,
Hewlett-Packard optocouplers are considered hybrid
devices and are therefore line certified in accordgnce
with MIL-STD-1772, as well as in conformance to
Appendices A and G of MIL-M-38510.

Reliability programs are also performed to individual
customer control drawings and specifications when
needed. Some of these special testing programs are very
complex and may include Class S requirements for
microcircuits.

HP’s epoxy encapsulated optoelectronic products are
designed for long life applications where non-man rated
or ground support requirements allow their use. As
with hermetic products, the capabilities of epoxy parts
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can be enhanced by 100% screening and conditioning
tests. Lot capabilities can be confirmed by acceptance
qualfication test programs. MIL-D-87157 is used to
define the military requirements for plastic LED
indicators and displays.

All testing is done by experienced Hewlett-Packard
employees using facilities which are approved by
DESC for JAN products and by customer inspection
for special programs. Environmental equipment
capabilities and operating methods of the test laboratory
meet MIL-STD-750 or MIL-STD-883 procedures.

Hewlett-Packard Quality Systems are in compliance
with MIL-Q-9858 or MIL-I-45208. The requirements
of MIL-STD-45662 are followed by Hewlett-Packard
Calibration Systems.




High Reliability
Optoelectronic Products

Hewlett-Packard offers the broadest line of high
reliability, solid state display products. They are
specially designed to withstand severe environmental
stresses and exposure without failure. This unique
product group includes lamps, integrated numeric and
hexadecimal displays, 5 x 7 dot matrix displays, and
fully intelligent monolithic 16 segment displays.

The hermetic solid state lamps are listed on the MIL-
$-19500 Qualified Parts List (QPL). These devices
meet JAN and JANTX quality levels and are furnished
in the basic lamp configuration or an integral panel
mountable assembly. Four colors are available: high
efficiency red, standard red, yellow and green. The
hermetic Ultra-bright lamps are provided with JAN
and JANTX equivalent testing. These devices are
sunlight viewable and are available in three colors: high
efficiency red, yellow and green.

The hermetically sealed 4N51-4N54 hexadecimal and
numeric displays are listed on the MIL-D-87157
Qualified Parts List and are supplied to Quality Level
A. Four types of devices are available: numeric
indicators with right-hand or left-hand decimals,
hexadecimal indicator and overrange display with right-
hand decimal.

In addition to the QPL products, Hewlett-Packard also
offers two in-house high reliability testing programs,
TXV and TXVB. The TXVB program conforms to
MIL-D-87157 Quality Level A test tables with 100%
screening and Quality Conformance Inspection testing
(QCI). The TXV program is a modification to Level A
testing and consists of 100% screening and Group A
testing. Products that are tested to TXV and TXVB
programs and comply with MIL-D-87157 hermeticity
requirements include the numeric and hexadecimal
displays, 5 x 7 dot matrix displays, and monolithic 16
segment displays. Detailed testing programs for these
devices are given in the individual data sheets.

The integrated numeric and hexadecimal displays with
on board decoder/driver and memory are hermetically
sealed and have a character height of 74 mm (0.29 inch).
These devices are available in standard red; low power,
high efficiency red; high brightness, high efficiency red;
yellow; and a green epoxy sealed unit that conforms to
MIL-D-87157 hermeticity requirements. These devices
are designed and tested for use in military and
aerospace applications.

The 5 x 7 dot matrix alphanumeric displays with
extended temperature range capabilities are available in
three character heights: 3.8 mm (0.15 inch), 5 mm
(0.2inch) and 6.9 mm (0.27 inch). These displays are
available in several colors: standard red, high efficiency
red and yellow. Green devices conforming to MIL-D-
87157 hermeticity requirements are available in the

3.8 mm (0.15inch) and 5 mm (0.2 inch) character
heights. The 5mm (0.2 inch) and 6.9 mm (0.27 inch)
versions have the added features of having a solder-
glass seal and an even wider operating temperature
range than the 3.8 mm (0.15 inch) package. This wide
variety of character heights and colors makes these
products ideal for a variety of applications in avionics,
industrial controls, and instrumentations.
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Optoelectronic Product

Qualification

DESC Qualified Products

Two military general specifications are presently in use
to qualify visible products. MIL-S-19500 establishes
the qualification requirements for JAN and JANTX
hermetic lamps. Four hermetic lamps and three

panel mountable hermetic lamps are listed on the MIL-
S-19500 Qualified Parts List (QPL). Descriptions of the
individual devices and test program are given in the
slash (detail) specifications MIL-S-19500/467 /519,
/520 and/521.

MIL-D-87157 establishes the qualification
requirements for the 4N51-4N54 light emitting dlsplays
These four hermetic displays are listed on the MIL-D-
87157 Qualified Parts List. Descriptions of the
individual devices and test program are given in the
slash specification MIL-D-87157/1 (ER).

Hewlett-Packard Hi-Rel Testing Programs

By conforming to the requirements of MIL-D-87157
for all other display and lamp products, not discussed
above, Hewlett-Packard is able to offer products of
significant value to reliability oriented customers. MIL-
D-87157 has provisions for. four d1fferent quality levels
as follows:

Level A Hermetic displays with 100% screening and
Group A, B and C testing.

Level B Hermetically sealed displays with Group A,
"B, and C testing and ' without 100% screening.

Level C. Non-hermetic displays with 100% screening
and Group A, B and C testing.

Level D Non-hermetic displays with Group A, B, and
C testing and without 100% screening.

Hewlett-Packard devices meeting the hermeticity
requirements of MIL-D-87157 include the hermetic
hexadecimal, numeric and alphanumeric displays
described in this section of the catalog. If the suffix
TXVB is added to the part number, the display is
tested to Level A with 100% screening and qualification
tests. When the suffix TXV.is added. the devices are
submitted to 100% screening and Group A testing.

Detailed testing programs which follow the MIL-D-
87157 Quality, Level A test tables are given in the
individual data sheets. The general MIL-D-87157
Quality Level C program for non-hermetic dlsplays is
given on the following pagcs




TABLE I. 100% SCREEN FORMAT FOR QUALITY LEVEL C
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MIL-STD-750
Test Screen Method Level C
1. Precap Visuallll 2072 When specified
2. High Temperature Storagel! 1032 100%
3. Temperature Cycling!l 1051 100%
4. Constant Acceleration!1.2 2006 When specified
5. Fine Leakl! 1071 N/A
6. Gross Leak!1l 1071 N/A
7. Interim Electrical/Optical Tests!!l — When specified
8. Burn-In(13i 1015 100%
9. Final Electrical/Optical Tests — 100%
10. Delta Determinations!1 — When specified
11. External Visuall3! 2009 100%

Notes: .

1. These tests are design dependent. The conditions and limits shall be specified in the detail specification when these tests are applicable.
2. Applicable to cavity type displays only.

3. MIL-STD-883 test method applies.

TABLE IIl. GROUP A ELECTRICAL TESTS!"

Subgroups LTPD
Subgroup 1 '

DC Electrical Tests at 25°C 5
Subgroup 2 ’

Selected DC Electrical Tests at High Temperatures 7
Subgroup 3 )

Selected DC Electrical Tests at Low Temperatures 7
Subgroup 4 -

Dynamic Electrical Tests at Ta =25°C 5
Subgroup 5 )

Dynamic Electrical Tests at High Temperatures 7
Subgroup 6

Dynamic Electrical Tests at Low Temperatures 7
Subéroup 7

Optical and Functional Tests at 25°C 5
Subgroup 8

External Visual 7

Notes: ) ‘
1. The specific parameters to be included for tests in each subgroup shall be as specified in the applicable detail specification.




TABLE llla. GROUP B, CLASS A AND B OF MIL-D-87157
(CLASS C AND D DISPLAYS ONLY)

MIL-STD-750
Test Method Sampling Plan
Subgroup 1
Resistance to Solvents!| 1022 4 Devices/
_ 0 Failures
Internal Visual and Design Verification(2. 5. 6] 2075171 + 1 Device/
' 0 Failures
Subgroup 2[34]
Solderability!! 2026 - LTPD =15
Electrical/Optical Endpoints!1!
Subgroup 3 )
Thermal Shock!1l 1051 . LTPD =15
(Temperature Cycling) .
Moisture Resistancell! . 1021
Electrical/Optical Endpoints!1i ’
Subgroup 4 K
Operating Life Test (340 Hours)I1! 1027 LTPD =10
Electrical/Optical Endpoints!1l :
Subgroup 5
Non-Operating (Storage) Life Test (340 Hours)!1l 1032 LTPD =10
Electrical/Optical Endpoints!1!

Notes:

1.
2.
3.

4.

Test method or conditions in accordance with detail specification.

Not required for solid encapsulated displays.

The LTPD applies to the number of leads inspected except in no case shall
less than three displays be used to provide the number of leads required.
Whenever electrical/optical tests are not required as endpoints, electrical
rejects may be used.

5.
6.

7

MIL-STD-883 test method applies.
Visual inspection is performed through the window display.
Equivalent to MIL-STD-883, Method 2014.

TABLE IVa. GROUP C, CLASS A AND B OF MIL-D-87157

MIL-STD-750

Test Method Sampling Plan

Subgroup 1011 .
Physical Dimensions 2066 2 Devices/

0 Failures

Subgroup 2[1] ) ) K

" Lead Integrityl6! 2004 LTPD =15

Subgroup 3
Shockl2i 2016 " LTPD:=15
Vibration, Variable Frequency!2! 2056
Constant Accelerationl(2! 2006 .

External Visuall3| 1010 or 1011
Electrical/Optical Endpointsl4!

Subgroup 4 :
Operating Life Testl45! 1026 o .A=10
Electrical/Optical Endpointsl4l

Subgroup 5 |
Temperature Cycling (25 cycles min.)l4 1051 LTPD =20
Electrical/Optical Endpoints!4! ’

Notes

1.

2,
3. Visual requiréements shall be as specified in MIL-STD-883, method 1010 or

4,

Whenever electrical/optical tests are not required as endpoints, electrical
rejects may be used.
Not required for solid encapsulated displays.

1011,
Test method or conditions in accordance with detail specification.

5.

If a given inspection lot undergoing Group B inspection has been selected
to satisfy Group C inspection requirements, the 340 hour life tests may be
continued on test to 1000 hours in order to satisfy the Group C life test

' requirements. In such cases, either the 340 hour endpoint measurements

shall be made as a basis for Group B lot acceptance or the 1000 hours
endpoint measurements shall be used as the basis for both Group Band C
acceptance.

MIL-STD-883 test method applies.
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Hermetically Sealed and High Reliability LED Lamps

Device Description Typical Typical
Luminous Forward Page
Package Outline Drawing Part No. Colorl2] | Package * Lens Intensity 20 1/21 Voltage No.
1N5765 . |Red Hermetic/ Red 1.0 med 700 16V 6-146
. (640 nm) TO-46(3) Diffused @20 mA : @20 mA
JAN1N5765(4]
JANTX1N576504] .
'—[ﬂ]-“ 1N6092 High 5.0 med ' 2.0V
. . |Efficiency @20 mA @20 mA
. JAN1N6092(4] Red
[I (626 nm)
JANTX1N6092(4]
1N6093 Yellow Yellow
(585 nm) Diffused
JAN1TN6093(4]
JANTX1N6093(4]
1N6094 Green Green 3.0 med 21V
(572 nm) .Diffused -~ @25mA @25 mA
JAN1TNG094(4]
JANTX1N6094(4]
HLMP-0904 Red Panel Mount Red - 1.0mcd 16V
; (640 nm) Version Diffused @20 mA @20 mA
HLMP-0930
HLMP-0931
HLMP-0354 High 5.0 med 20V
JANM1gs00;  |Efficiency @20mA @20mA
51901(4] ?52% o
JTXM19500/
51902041
HLMP-0454 Yellow Y_ellow
JANM19500/ (585 nm) Diffused
52001(4]
JTXM19500/
52002(4]
HLMP-0554 Green Green 3.0 med 21V
JANM19500/ (572 nm) Diffused @25mA @25mA
5210114]
JTXM19500/
52102141

NOTES:

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity.

. Dominant Wavelength.

2
3. PC Board Mountable.
4

. Military Approved and qualified for High Reliability Applications.
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Hermetically Sealed and High Reliability LED Lamps (cont.)

Device Description Typical Typical
Luminous Forward Page
Package Outline Drawing Part No. Colorl2] | Package Lens Intensity 26 1/21] Voltage No.
HLMP-0363 High Hermetic Clear 50 med 18 20V 6-152
Efficiency T0-18(3] ‘ Class @20 mA @20mA
HLMP-0391 Red
Hvpage | 6™
[I n HLMP-0463 - | Yellow " 50 med 20V
585 nm 20 mA 20 mA
HLMP-0491 { ) @ @
HLMP-0492
HLMP-0563 Green 50 med 21V
(572 nm) @25mA @25mA
HLMP-0591
HLMP-0592
HLMP-0364 High Panel Clear 50 med 20V
Efficiency ~-Mount Glass @20mA @20 mA
HLMP-0365 Red Version
Hmposes | 6%
HLMP-0464 Yellow 50 med 20V
(585 nm) 25mA 2
HLMP-0465 - e @20mA
HLMP-0466
HLMP-0564 Green 50 mcd 21V
572 nm) 25mA 25 mA
HLMP-0565 ( @ @
HLMP-0566

NOTES:

1. 01/2 s the off-axis angle at which the luminous intensity is half the axial luminous intensity.

2. Dominant Wavelength.
3. PC Board Mountable.




Hermetic Hexadecimal and Numeric Dot Matrix Displays

Page
Device Description Package Application No.
4N51 Numeric RHDP 8 Pin Hermetic Built-in o Military High Reliability 7-182
4NS1TXV Decoder/Driver/Memory 15.2mm (.6") DIP Applications
M87157/00101ACX(1]| TXV — Hi Rel Screened with gold plated o Avionics/Space Flight
(4N51TXVB) leads Systems
(A) o Fire Control Systems
’ 4N52 Numeric LHDP Built-in « Ground Support, ,
4NS2TXV Decoder/Driver/Memory Shipboard Equipment |
(A) M87157/00102ACX[)| TXV — Hi Rel Screened
(4N52TXVB)
veee (B)
..l 4N54 Hexadecimal Built-in
I 4N54TXV Decoder/Driver/Memory
P M87157/00103ACX["1| TXV — Hi Rel Screened
(4N54TXVB)
(8) ©
4N53 Character Plus/Minus Sign
'D'[_ '”_ _]":L 4N53TXV
F 104ACX(1) TXV — Hi Rel Screened
e (4N53TXVB)
ol (D)
HDSP-0781 Numeric RHDP. Built-in High Efficiency Red. e Ground. Airborne. Shipboard | 7-190
(A) Decoder/Driver Memory Low Power Equipment
© HDSP-0781 TXV Hi Rel Screened e Fire Control Systems
XV TXVB Hi Rel Screened e Space Flight Systems
: to Level A MIL-D-87157 e Other High Reliability
ehee s HDSP-0781 Uses
HE TXVB
. HDSP-0782 Numeric LHDP. Built-in
(B) Decoder/Driver Memory
(D) 3 TXV Hi Rel Screened
HDST’;\[/NBZ TXVB Hi Rel Screened
to Level A MIL-D-87157
U HDSP-0782
TXVB
HDSP-0783 Overrange =1
74 o) D) TXV Hi Rel Screened
4 mm (.29" TXVB Hi Rel Screened
: - HDSP-07
4x7 Single Digit Sm(/) 8 |10 Level A MIL-D.87157
‘|Package: y
8 Pin Glass Ceramic HDTS)I(’V%783
15.2mm (.6") DIP
) HDSP-0784 Hexadecimal, Built-in
Truly Hermetic (©) Decoder/Driver Memory
3 TXV Hi Rel Screened
HDST’;S?M TXVB Hi Rel Screened
to Level A MIL-D-87157
HDSP-0784
TXVB
HDSP-0791 Numeric RHDP, Built-in High Efficiency Red. e Ground, Airborne. Shipboard
(A) Decoder/Driver Memory High Brightness Equipment
HDSP-0791 TXV Hi Rel Screened ‘ e Fire Control Systems
XV TXVB Hi Rel Screened o Space Flight Systems
to Level A MIL-D-87157 o Other High Reliability
HDSP-0791 Uses
TXVB
HDSP-0792 Numeric LHDP. Built-in
(B) Decoder/Driver Memory
y TXV Hi Rel Screened
HDSTI;\(/)'IQZ TXVB Hi Rel Screened
to Level A MIL-D-87157
HDSP-0792
TXVB

[1] Military Approved and Qualified for High Reliability Applications.
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Hermetic Hexadecimal and Numeric Dot Matrix Displays (continued)

. Page
Device Description Color Application No.
HDSP-0783 | Overrange %1 High Efficiency Red. Ground. Airborne, Shipboard | 7-190
(D) TXV Hi Rel Screened - High i Equipment
HDSP-0783 | TXVB Hi Rel Screened Brightness Fire Control Systems
(See previous page) TXV to Level A MIL-D-87157 Space Flight Systems
' : = Other High Reliability
HDSP-0783 Uses
TXVB
HDSP-0794 | Hexadecimal. Built-in
(C) Decoder/Driver Memory
X TXV Hi Rel Screened
HDSTF;(\(/NM TXVB Hi Rel Screened
to Level A MIL-D-87157
HDSP-0794
TXVB
HDSP-0881 | Numeric RHDP. Built-in Yellow
(A) Decoder/Driver Memory
. TXV Hi Rel Screened
HDST’;(\(/)BM TXVB Hi Rel Screened
to Level A MIL-D-87157
HDSP-0881
TXVB
HDSP-0882 | Numeric LHDP, Built-in
. (B) Decoder/Driver Memory
3 TXV Hi Rel Screened
HDS%F)’(3882 TXVB Hi Rel Screened
to Level A MIL-D-87157
HDSP-0882
TXVB
HDSP-0883 | Overrange +1
(D) TXV Hi Rel Screened
3 TXVB Hi Rel Screened
HDST’;SBBB to Level A MIL-D-87157
HOSP-0883
TXVB
HDSP-0884 | Hexadecimal, Built-in
(C) Decoder/Driver Memory
3 TXV Hi Rel Screened
HDS&SBM TXVB Hi Rel Screened
to Level A MIL-D-87157
HDSP-0884
TXVB
(See previous page) HDSP-0981 | Numeric RHDP, Built-in High ‘
(A) Decoder/Driver Memory Performance
TXV Hi Rel Screened Green
HDSPC98T | TXVB Hi Rel Screened
to Level A MIL-D-87157
HDSP-0981
TXVB
HDSP-0982 | Numeric LHDP, Built-in
(B). Decoder/Driver Memory
. TXV Hi Rel Screened
HDST’;('S%Z TXVB Hi Rel Screened
to Level A MIL-D-87157
HDSP-0982
TXVB
HDSP-0983 | Overrange +1
(C) TXV Hi Rel Screened
TXVB Hi Rel Screened
HDS 0983 | to Level A MIL-D-87157
HDSP-0983
TXVB




Hermetic Hexadecimal and Numeric Dot Matrix Displays (continued)

Page
Device Description Color Application No.
HDSP-0984 | Hexadecimal, Built-in High » Ground. Airborne. Shipboard | 7-190
(D) Decoder/Driver Memory Performance Equipment
HDSP-0984 %V HLR;I Sgreened Green o Fire Control Systems
(See previous page) VB Hi Rel Screened e Space Flight Systems
P peg ™ to Level A MIL-D-87157 « Other High Reliability
HDSP-0984 Uses
TXVB
Hermetic Alphanumeric Displays
Page
Device Description Color Application No.
= HMDL-2416 | 41 mm (0.16") Four Red o Military Equipment 7-204
Character Monolithic o High Reliability Applications
] HMDL-2416 | Smart Alphanumeric o Military Telecommunications
TXV Display
5 HMDL-2416 | Operating Temperature
TXVB Range: -55°C to 100°C
=
HDSP-2351 [4.87 mm (0.19") 5 x 7 Four Yellow o Military Avionics 7-214
Lo Character Alphanumeric o Military Cockpit
reeid HDSP-2351 | Sunlight Viewable o Military Ground Support
e XV Display Systems
Lol Operating Temperature Range:
ey HDSP-2351 | -55°C to 100°C
= TXVB }
HDSP-2352 High Efficiency Red
HDSP-2352
XV
HDSP-2352
TXVB
HDSP-2353 High Performance
Green
HDSP-2353
XV
HDSP-2353
TXVB
HDSP-2010 | 3.7 mm (.15") 5 x 7 Four Red, Red Glass o Extended temperature 7-198
' Character Alphanumeric Contrast Filter applicatior!g requiring
Operating Temperature high reliability.
Range: -40°C to +85°C * 110 Terminals
HDSP-2010 | TXV Hi Rel Screened * Avionics
HDSTF)’(ZMO TXVB Hi Rel Screened to For further information see
TX\-/B Level A MIL-D-87157 Application Note 1016.
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Hermetic Alphanumeric Displays (continued)

TXVB -

Page
Device Description Color Application No.
HDSP-2310 | 5.0 mm (.20") 5 x 7,Four Standard Red Military Equipment 7-228
HDSP-2310 | Character Alphanumeric Avionics
™V 12 Pin Ceramic 6.35 mm } ngl? Rel industrial
HDSP-2310 | (-257) DIP with untinted Equipment
— TXVB glass lens
= Operating Temperature
HDSP-2311 | Range:-55°C to +85°C Yellow
HDSP-2311 | True Hermetic Seal
XV TXV — Hi Rel Screened
HDSP-2311 | TXVB — Hi Rel Screened
TXVB to Level A MIL-D-87157
HDSP-2312 High Eff. Red
HDSP-2312 :
TXV
HDSP-2312
TXVB
HDSP-2313 High Performance
HDSP-2313 Green ‘
XV
HDSP-2313
TXVB :
HDSP-2450 | Operating Temperature Red Military Equipment 7-235
Range: -55°C to +85°C High Reliability
a HDSP-2450 | 6.9 mm (.27") 5 x 7 Four Applications
[ XV Character Alphanumeric Avionics '
Loeni | | g 28 Pin Ceramic 15.24 mm Ground Support, Cock-
ool HD-?;VZI;SO (.6") DIP pit, Shipboard Systems
boeed True Hermetic Seal :
o HOSP-2451 | 7y — Wi Rel Screened | YeNlOW
e HDS.&'S"“ ‘TXVB — Hi Rel Screened
Lo to Level A MIL-D-87157
U HDSP-2451
TXVB
HDSP-2452 High Efficiency Red
HDSP-2452
TXV
HDSP-2452
TXVB
HDSP-2453 High Performance
HDSP-2453 Green
| XV
HDSP-2453




Hermetic Optocouplers

Hewlett-Packard has selected several very popular
optocoupler types for assembly in our militarized
hermetic 8 pin and 16 pin dual in-line packages. These
devices offer a wide variety of LED input current
levels, speed and current transfer ratio. High
performance optocouplers are used in many U.S. and
international military, aerospace and high reliability
applications.

HP’s hermetic optocouplers are classified by the U.S.
Department of Defense as hybrid microcircuits and
therefore comply with line certification requirements of
Mil-Std-1772. DESC* granted HP QML (Qualified
Manufacturing Line) status in April of 1987, which
allows us to continue the supply of both 883B marked
parts and DESC drawing parts. Virtually all of our
hermetic optocouplers may be purchased with
screening and quality conformance testing in
compliance with class level B of Mil-Std-883 as
standard catalog parts. Class S tested parts are also
available under special testing programs. Parts having
DESC* military drawings are 8102801EC and
8302401 EC and are also available from stock.

The 8102801EC is a 6N 134 consisting of dual channel
high speed logic gates compatible with TTL inputs and
outputs. The common mode for this part was recently
improved to a minimum of 1000 V/us. A second family
of dual channel high speed logic gates, the HCPL-
1930/1, also features high common mode and has the
added feature of input current regulation. The
8302401EC is a quad channel low input current photo-
darlington, ideal for MOS, CMOS, or RS232-C data
transmission systems. Finishing out our 16 pin devices
is the 4N55 product family. The 4N55 is a dual channel
coupler having low gain transistor output useful for
isolating circuits in power supply applications, logic
interfacing, and wide bandwidth analog applications.
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Several years ago, HP commenced the mtroducnon of a
new series of 8 pin single and dual channel devices with
extraordinary capabilities. The HCPL-5700/1 and \
HCPL-5730/1 are, respectively, single and dual channel

high gain Darlington units. The HCPL-5200/1 and

HCPL-5230/1 are high speed logic gate devices with a

wide supply voltage from 4.5 to 20 volts and high

CMR. The HCPL-5400/1 and HCPL-5430/1 are,

respectively, single and dual channel high speed

couplers featuring typical data rates of 40 Mbaud. The

most recent of our 8 pin hermetic products is the

HCPL-5760/1, a single channel, three chip, AC/DC to

logic interface optocoupler.**

Our Mil-Std-1772 line certification allows HP to
consider assembly and test of more technically
advanced hybrid devices where our expertise in
materials and processing may contribute to a new _
product’s success in OEM applications. Construction of
custom hybrid circuits requires the special working
relationship that HP has always enjoyed with its
customers toward the advancement of state-of-the-art
products. '

*Defense Electronic Supply Center (DESC) is an
agency of the United States Department of Defense
(DOD).

**Contact your HP field sales engineer for higher
withstand voltage up to 1500 V dc.




Plastic Optocouplers

Hewlett-Packard supplies plastic optocouplers with high
reliability testing for commercial/industrial applications
requiring prolonged operational life. Two of the most
frequently requested 100% preconditioning and screening
programs are given. The first program has burn-in and
electrical test only, the second program adds temperature
storage and temperature cycling. Either program is avail-
able for HP's plastic optocouplers. Electrical testing is to
catalog conditions and limits and will include 100% DC
parameters, sample testing of input-output insulation
leakage current and appropriate AC-parameters. Contact
your local field representative for pricing and availability of
these programs. :

PLASTIC OPTOCOUPLERS
"PRECONDITIONING AND SCREENING 100%
COMMERCIAL BURN-IN*
MIL-STD-883 C
Examinations or Tests - : Methods Conditions.
1. Commercial Burn-in ' 1015 Ta=70°C, 160 hours per designated circuit.
2. Electrical Test ' - Per specified conditions and min./max.
limits at Ta=25°C
SCREENING PROGRAM*
' MIL-STD-883
Examinations or Tests Methods Conditions
1. High Temperature Storage 1008 24 hours at 125°C
2. Temperature Cycling 1010 . 10 cycles, -55°C to +125°C
3. Burn-in 1015 TA =70°C, 160 hours per designated circuit -
4. Electrical Test Per specified conditions and min./max.
limits at Ta=25°C
5. External Visual 2009 )

*Contact your field salesman for details.




GROUP B TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES)H]

Endpoint Electricals

Group A, Subgroup 1

Test Method Conditions LTPD
Subgroup 1
Physical Dimensions 2016 2 Devices/
(Not required if Group D is 0 Failures
to be performed)
Subgroup 2
Resistance to Solvents 2015 4 Devices/
0 Failures
Subgroup 3
Solderability 2003 Soldering Temperature of 245 +5°C for 10 15
(LTPD applies to number of leads seconds (3 Devices)
inspected — no fewer than 3 devices
shall be used.)
Subgroup 4
Internal Visual and Mechanical 2014 1 Device/
0 Failures
Subgroup 5 ;
Bond Strength 201 (1) Test Condition D 15
(1) Thermocompression (performed at
precap, prior to seal. LTPD applies to
number of bond pulls).
Subgroup 6
Internal water vapor content (Not — —
applicable — per footnote of MIL-STD)
Subgroup 7
Fine Leak 1014 Test Condition A 5
Gross Leak Test Condition C
Subgroup 8*
Electrical Test Group A, Subgroup 1, except l.o 15
Electrostatic Discharge Sensitivity . 3015
Electrical Test Group A, Subgroup 1
*(To be performed at initial qualification only)
Group C testing is performed on a periodic basis from current manufacturing every 3 months.
GROUP C TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES)!1]
Test Method Conditions LTPD
Subgroup 1
Steady State Life Test 1005 Condition B, Time + 1000 Hours Total 5
Ta=+125°C
Burn-in conditions are product dependent
and are given in the individual device data
sheets.
Endpoint Electricals at 168 hours and Group A, Subgroup 1, except l|.o
504 hours
Endpoint Electricals at 1000 hours Group A, Subgroup 1
Subgroups 2 and 3 where applicable
Subgroup 2
Temperature Cycling 1010 Condition C, -65° C to +150°C, 10 cycles 15
Constant Acceleration 2001 Condition A, 5K Gs, Yq and Y, axis only,
8 pin and 16 pin metal lid DIP
Condition E, 30K Gs, Y4 and Y; axis only,
8 pin ceramic lid DIP .
Fine Leak 1014 Condition A
_ Gross Leak 1014 Condition C
Visual Examination 1010 Per visual criteria of Method 1010
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Group D testing is performed on a periodic basis from current manufacturing every 6 months.

GROUP D TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES)!!]

Test Method Conditions LTPD
Subgroup 1
Physical Dimensions 2016 15
Subgroup 2
Lead Integrity 2004 Test Condition B2 (lead fatigue) 15
‘Subgroup 3 .
Thermal Shock 1011 Condition B, (-55°C to +125°C) 15
15 cycles min. )
Temperature Cycling 1010 Condition C, (-65°C to +150°C)
100 cycles min.
Moisture Resistance 1004
Fine Leak 1014 Condition A
Gross Leak 1014 Condition C
Visual Examination Per visual criteria of Method 1004 and 1010
Endpoint Electricals Group A, Subgroups 1,2 and 3
where applicable
Subgroup 4
Mechanical Shock 2002 Condition B, 1500G, t = 0.5 ms, 15
5 blows in each orientation }
Vibration Variable Frequency 2007 Condition A min.
Constant Acceleration 2001 Condition A, 5K Gs, Y; and Y, axis only,
' 8 pin and 16 pin metal lid DIP
Condition E, 30K Gs, Y; and Y, axis only,
8 pin ceramic lid DIP
Fine Leak " 1014 Condition A
Gross Leak 1014 Condition C
Visual Examination 1010 Per visual criteria of Method 1010
Endpoint Electricals Group A, Subgroups 1,2 and 3
where applicable
Subgroup 5 .
Salt Atmosphere 1009 Condition A min. 15
Fine Leak 1014 Condition A
Gross Leak 1014 Condition C
Visual Examination 1009 Per visual criteria of Method 1009
Subgroup 6 )
Internal Water Vapor Content 1018 5,000 ppm maximum water content at 100°C 3 Devices
: ‘ . ' (0 failures)
5 Devices
(1 failure)
Subgroup 7
Adhesion of lead finish 2025 15
Subgroup 8
Lid Torque 2024 5 Devices
(0 failures)

Notes:

(Applicable to 8 pin ceramic lid DIP onIy)

1. Hewlett-Packard exercises a testlng optlon as allowed by MIL-STD-883, Method 5008, Par. 3.1a. Paragraph 3.1 of Method 5008 states
that “hybrid and multichip microcircuits, which are contained in packages having an inner seal perimeter of less than 2.0 inches”,
may be tested in accordance with the requirements of MIL-STD-883, Methods 5004 and 5005, wnh a change to the internal visual

from Method 2010 to Method 2017.




Hermetic Optocoupler Product Screening and Quality Conformance Test Program

(MIL-STD-883 Class B)

The following 100% Screening and Quality Conformance
Inspection programs show in detail the capabilities of our
hermetic optocouplers. This program will help customers
understand the tests included in Methods 5004 and 5005
of MIL-STD-883 and to help in the design of special

5201/883B, 5431/883B, 5761/883B, 5701/883B, 5731/883B,
8102801EC and 8302401EC (DESC Selected Item Drawings
for the 6N134 and 6N140A respectively) have standardized
test programs. suitable for product use in military, high
reliability applications and are the preferred devices by
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product drawings where this testing is required. The
4N55/883B, 6N140A/883B, 5231/883B, 1931/883B, 5401/883B,

military contractors. (See note 1.)

100% Screening
MIL-STD-883, METHOD 5004 (CLASS B DEVICES)[1]

Test Screen Method Conditions
1. Precap Internal Visual 2017 Condition B, DESC Partsl]
2. High Temperature Storage 1008 Condition C, Ta = 150°C, Time = 24 Hours minimum
3. Temperature Cycling 1010 Condition C, —65° C to +150°C, 10 cycles
4. Constant Acceleration 2001 Condition A, 5K Gs, Y4, and Ya, axis only, 8 pin and 16 pin metal lid DIP
Condition E, 30K Gs, Y4, and Yp, axis only, 8 pin ceramic lid DIP
5. Fine Leak 1014 Condition A
6. Gross Leak 1014 Condition C
7. Interim Electrical Test — Group A, Subgroup 1, except li;0 (optional)
8. Burn-In - 1015 Condition B, Time = 160 Hours minimum, Ta = 125°C

Burn-in conditions are product dependent and are
given in the individual data sheets.

9. Final Electrical Test —
Electrical Test
Electrical Test
Electrical Test

10. External Visual 2009

Group A, Subgroup 1, 5% PDA applies
Group A, Subgroup 2
Group A, Subgroup 3
Group A, Subgroup 9

Quality Conformance Inspection

Group A electrical tests are product dependent and are given in the individual device data sheets. Group A and B testing
is performed on each inspection lot. :

GROUP A TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES)!1

LTPD

Subgroup 1 _

Static tests at Ta = 25°C 2
Subgroup 2

Static tests at Ta=+125°C 3
Subgroup 3

Static tests at TA=-55°C . 5
Subgroup 4

Dynamic test at Ta = 25°C (where applicable) 2
Subgroups 5, 6, 7 and 8 '

These'subgroups are non-applicable to this device type

- Subgroup 9

Switching tests at TA =25°C » . : 2
Subgroup 10

Switching tests at Ta = +125°C 3
Subgroup 11

Switching tests at TA =-55°C -5




8 Pin Dual-In-Line Package

High-Speed Logic Gate Optocouplers

Typical Specified Withstand
Data Rate Common Input Test Page
Device Description Application [NRZ] Mode Current Voltage* No.
i v HCPL-5200 |Single Channel, High Speed Logic 5 M bit/s 1000 V/ us 6.0 mA 500 vdc | 9-102
. e Hermetically Sealed | Ground Isolation,
2 - 57\10 Wide Supply Voltage |LSTTL, TTL, CMOS
3[_}%: 16 Ve Optocoupler Logic Interface
HCPL-5201 | MIL-STD-883 Military/High
! [156ND Class B Reliability
1 ; ha v HCPL-5230 |Dual Channel, High Speed Logic 9-108
\" o Hermetically Sealed  [Ground Isolation,
2 | 17 V) Wide Supply Voltage |LSTTL, TTL, CMOS
I
3 | @-Jﬁvoz Optocoupler Logic Interface
: A — -
4 ! HCPL-5231 (MIL-STD-883 Mllgtar_y_/High
Class B Part Reliability
HCPL-5400 |Single Channel High Speed Logic 40 M bit/s | 500 V/us 9.0mA 500vdc |9-114
Hermetically Sealed |{Isolation, A/D and
High Speed Parallel/Serial
Optocoupler Conversion
HCPL-5401 | MIL-STD-883 Military/High
Class B Part Reliability
HCPL-5430 | Dual Channel High Speed Logic 9-120
Hermetically Sealed | Isolation, Communi- -
High Speed cations, Networks,
Optocoupler Computers
HCPL-5431 | MIL-STD-883 Military/High
Class B Part Reliability
High Gain Optocouplers
Typical Current Specified Withstand
Data Rate Transfer Input Test Page
Device Description Application (NRZ) Ratio Current Voltage™ No.
1d 8 Vg | HCPL-5700 | Single Channel Line Receiver, Low 60k bit/s | 200% Min. | 0.5mA 500Vdc | 9-126
20 h7Ne Hermetically Sealed Current Ground
%/ 6 High Gain Optocoupler - | Isolation, TTL/TTL,
30 6V LSTTL/TTL, CMOS/TT
40 S6ND "R CPL5701 | MIL-5TD-883 Wilitary/Figh
Class B Part Reliability
.I 8 Vge HCPL-5730 | Dual Channel Line Receiver, Polarity 9-130
207 N7 Vor Hermetically Sealed Sensing, Low Current
30~ he Vo2 High Gain Optocoupler | Ground Isolation
4 5gND.| HCPL-5731 | MIL-STD-883 Military/High
Class B Part Reliability
AC/DC to Logic Interface Optocoupler
Input Withstand
Typical Threshold Output Test - Page
Device Description Application Data Rate Current Current Voitage* No.
1 - - 118Vgg| HCPL-5760 | Single Channel Limit Switch 10kHz [25mATH+| 26mA 500Vdc | 9-134
2 “% I NG Hermetically Sealed | Sensing, Low Voltage 13 mA TH-
3 ; 6Vo Threshold Sensing Detector Relay
a—— 56N Optocoupler Contact Montitor
HCPL-5761 | MIL-STD-883 Military/High
Class B Part Reliability

*Contact your HP field sales engineer for higher withstand voltage up to 1500V dc.
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16 Pin Dual In-Line Package

High Speed Transistor Optocouplers

Typical Current Specified Withstand
Data Rate Transfer Input Test Page
Device Description Application (NRZ) Ratio Current Voltage No.
4N55 Dual Channel Line Receiver, 700k bit/s | 9% Min. 16 mA 1500 V.dc | 9-140
Hermetically Sealed Analog Signal
Analog Optical Ground Isolation,
Coupler Switching Power
Supply Feedback
Element
4N55/883B | MIL-STD-883 Military/High
Class B Part Reliability
High Speed Logic Gate Optocouplers
Typical Specified Withstand
Data Rate Common Input Test Page
Description Application (NRZ) Mode Current Voltage No.
6N134 Dual Channel Line Receiver, 10M bit/s | 1000 V/pus 10 mA 1500 V.dc [ 9-145
Hermetically Sealed Ground Isolation for
Optically Coupled High Reliability
Logic Gate Systems
8102801EC | DESC Approved Military /High 9-149
6N134 Reliability
HCPL-1930 | Dual Channel Line receiver, High 10M bit/s | 1000 V/us 10 mA 1500 vdec | 9-153
Hermetically sealed Speed Logic Ground
High CMR Line Isolation in High
Receiver Optocoupler | Ground or Induced
Noise Environments
N MIL-STD-883 Military/High
HCPL-1981 Class B Part Reliability
High Gain Optocouplers
‘ Typical Current Specified Withstand
Data Rate Transler Input Test Page
Device Description Application (NRZ) Ratio Current Voltage No.
6N140A Hermetically Sealed Line Receiver. Low- 100k bit/s | 300% Min. | 0.5mA 1500 V. dc | 9-159
(6N140) Package Containing Power Ground
4 Low Input Current. Isolation for High
High Gain Optocouplers | Reliability Systems
8302401EC DESC Approved Military/High 9-163
6N140A Reliability
6N140A /8838 | MIL-STD-883 Use 8302401EC 9-159
(6N140/883B) | Class B Part in New Designs
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Ink-Jet Components

® Thermal Ink-Jet Print Cartridge
¢ Carriage Assembly




Ink-Jet Products

Thermal Ink-Jet Cartridges

Millions of Hewlett-Packard thermal ink-jet print
cartridges have demonstrated their performance and
reliability in HP ThinkJet and QuietTel printers. Now
this revolutionary, proprietary technology is available
for OEM printing devices. Its long list of advantages
make it attractive for a wide range of industrial and
commercial applications.

The thumb-sized print cartridges completely integrate
all the printing elements and ink supply into a single,
disposable unit. Reliability is “designed-in”, because
there are no moving parts, messy ribbons, or complex
ink pumps, typical of other printing technologies.

Downtime for ink replenishment or printhead failures
is virtually eliminated, because the easy pop-out/drop-
in replacement requires no tools or technicians.

Non-contact printing permits marking on uneven
surfaces, a near impossible task for most printing
technologies; the silent operation makes the print
cartridge especially suitable for office, classroom, and
laboratory environments; and the small size and very
low power consumption of the print cartridge make it
ideal for battery/portable applications.

Among the many applications of this breakthrough
technology are: ticketing and receipting machines,
point-of-sale devices, printing calculators, medical and
scientific recorders, document marking machines, and
bar code printers.

To put the printing technology of tomorrow in your
products today, look to Hewlett-Packard’s thermal
ink-jet!




Ink Jet Products

Thermal Ink-Jet
Print Cartridge

Device Page
Package Outline Drawing Part No. Color Ink Description No.
92261A | Black Print cartridges 2-4

§ g | 516058 Blue

| | 51605R | Red

g 0 I 51605G | Green
©) 5 2

51610A Carriage Assembly for the 2-8

2-3

INK-JET

1%
—
3
w
=z
o
a
=
=}
[x}




(/) HEWL.ETT THERMAL INK-JET | B Siooss
PACKARD PRINT CARTRIDGE | REDSte0sk
Features

HEWLETT-PACKARD’S PROVEN THERMAL
INK-JET TECHNOLOGY

LOW COST DISPOSABLE PRINTHEAD
HIGH SPEED (1250 DOTS/SEC.)
HIGH RESOLUTION (96 DOTS/INCH)

1/8 INCH PRINT ZONE (12 DOT VERTICALLY
IN-LINE)

10 MILLION DOT CAPACITY
(500K CHARACTERS)

NON-CONTACT PRINTING

SMALL SIZE

VERY LOW POWER CONSUMPTION
QUIET OPERATION

EASY REPLACEMENT

Applications

TICKETING AND RECEIPTING

PORTABLE PRINTING

SELECTIVE BAR CODE PRINTING
INDUSTRIAL AND COMMERCIAL MARKING
POINT OF SALE PRINTING

ADDRESSING AND PERSONALIZATION

SCIENTIFIC AND MEDICAL
INSTRUMENTATION

PERSONAL COMPUTER PRINTING

Description

The HP Thermal Ink-jet print cartridge is a low cost
disposable inkjet printhead which is suitable for a broad
range of industrial and commercial applications. The totally
+. self-contained print cartridge uses HP’s Thermal Ink-jet
technology which overcomes the reliability problems of
conventional piezoelectric inkjet technologies.

Non-contact printing operation allows printing on irregular
surfaces at variable distances. It also eliminates printer
failures due to friction wear or foreign body interference.
The absence of any moving parts further enhances reliable
operation. The self-contained design and pressure inter-
connect allows fast, simple replacement, and it eliminates
the need for any other printer parts such as ribbons,
pumps, etc. It can be fired in any physical orientation.

The small size of the print cartridge makes it very suitable
for compact or portable printing devices. Its small size also
makes it possible to combine several cartridges to provide
larger print zones or higher throughput speeds. Virtually
silent operation matches the ergonomic needs of the office,
classroom and laboratory.

The power consumption of the print cartridge is radically
lower than other printing technologies. This dramatically
reduces the cost of the printer power supply and driver
electronics. It also makes battery operation possible, and
lowers radiated EMI levels. Driver circuitry can be made
with standard off-the-shelf components.
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A dot firing frequency of 1250 Hz provides a printing acter capacities can be achieved by reducing the font
speed of 13 inches/sec at 96 dots/inch resolution. This is resolution (fewer dots per character).

equivalent to over 155 characters per second at a density
of 12 characters per inch. A 2000 Hz dot frequency is
possible under certain low dot density printing conditions,
such as low resolution text. The typical ink capacity of 10
million dots will provide approximately 500K characters
using a common 96 dots/inch square font. Higher char-

Unlike multi-use ribbons used in dot matrix printers, the
print quality is consistent over the life of the print cartridge.
The print cartridge will print on a wide variety of papers
and porous surfaces. Optimum print quality is obtained on
HP designated papers.

PHYSICAL DIMENSIONS

3.17 £ 013

_'l "—(0.125 + 0.005) 7Y%
T

INK-JET

12
=
=
{5 %)
=
=]
-9
=
Q
(=]

ALL DIMENSIONS IN MILLIMETRES AND (INCHES)

2223 + 0.13
2 (0.875 = 0.005)

54 : 0.08
(0.100 + 0.003) "¥F"

|

le—— 25.4 (1.00) ——» .T_ﬂ:
21.84 : 0.13
(0.860 + 0.005) | l«—— 255 (0.10) TYP.
12.09 + 0.23
(0.476 + 0.009) 36.4 (1.43) m—
I 1
L T
427 +0.23 /.L r\ 17.40 = 0.23
27 _0.18 (0.685 + 0.009)
+0.009 28.4 (1.12)
(0.168 “5007 (TO NOZZLE #12) LOCATING
(CENTER TO CENTER) s q :) PINS
o =%
B o e
E=3 o
a o
o

830 013
70305\ (CENTER TO CENTER)
(0327 15:995

SUBSTRATE/CONNECTOR DETAIL

2.906
(0.1144)
1
NOZZLES 2]

SUBSTRATE
" 0.749 (0.029) TYP.—fwi pare
CONTACT PADS 2!
0.711 (0.028) TYP. e
i Py
2
T On com
D1 [y
Qe [ b
Os a s
[ 7 4
1.420 (00558 Tvp, | B a .

e
o,

NOTES: (0.1977)

1. DIMENSIONS ARE DEFINED BY PHOTOLITHOGRAPHIC PROCESS.

2. CONTACT PAD NUMBERS CORRESPOND TO NOZZLE NUMBERS.

3. CONTACT PADS ARE GOLD PLATED FOR CORROSION PROTECTION;
MATING CONTACTS SHOULD AVOID SCRATCHING.




Maximum Ratings

Parameter ) Max. Rating Units Conditions
Number of dots per print cartridgel!] 10 ‘M Dots
Nozzie lite 2 M Dots Any single nozzle
Shelf life 18 Mos. At 25°C in container
Shelf life ] Mos, At 25°C outside container
Non-operating temperature 60 °G 48 hours
Note:
1. Actual number of dots is application dependent. Value shown is typical.
Recommended Operating Conditions
Parameter Symbol Min. Max. Units Conditions
Nozzle to Media Spacing(). 2) ((%3255) ( 0?355) (m'g;ne 5
Operating Temperaturel3] Top 10 40 °C
Operating Humidity 3] Hep 80 % RH. 25°C
Operating Altitude e 4500 Meters 25°C
Notes:
1. Clogging may result if media comes in contact with print cartridge.
2. Larger spacing may be used but with degradation in print quality.
3. Prefiring may be required in low humidity and some low temperature conditions.
Electrical Specifications
Parameter Symbol Min. g, Max. Units Conditions
Resistance {pad tc common) Rpp 55 70 Ohms
Dot frequency 0 1250 Hz All pazzles firing
Dots fired simultaneously 2 Dots
6.5 J Tew =45 ps
QOperating Energy {pad to common) Epp ’ ’ Rec = 65 Ohms
405 w Tew =60 pus
Rpg = 65 Ohms
Operating Voltage {pad to common) Vop 220 20 240 Yolts Trw =45 g8
: 20.0 2.0 22.0 Volts Tew =6.0ps
Pulse Widthill Tew 45 4.5 80 usec
Dead Time Tor 0 0.5 u#sec
Transition Time Tt 500 nsec - 10-80%
Note:

1. Any pulse width tolerance must be compensated by tightening the voltage variation to maintain an equivalent pulse energy as if

there were no pulse width variation.




RESISTOR FIRING TIMING DIAGRAM

—{Tew 800 kSEC MIN
(DOT FREQUENCY LIMIT)
Tr—s
[ foe
R6, R12 J\/_/—\-
Tot
RS, R11 ’ \ J\/ﬁ
Rd, R10 ’ \ A-
R3, R9 /_L /\/
R2, RS / \ A
R1, R7 ’ \
TIME REQUIRED TO FIRE
—— ONE COLUMN OF 12 DOTS.

NOTES:
OTHER SEQUENCES ARE POSSIBLE.
NO MORE THAN TWO DOTS FIRED SIMULTANEOUSLY.

Safety Information

The ink used in the print cartridge includes Diethylene
Glycol, which may be harmful if swallowed, but is non-
toxic. Test results regarding toxicity and other health con-
siderations are available on request.

This product complies with the Consumer Safety Protec-
tion Code of the Federal Regulations as well as the EPA
New Chemical Product Regulations.

No special procedures are necessary in disposing of the
print cartridge.

SCHEMATIC DIAGRAM

© COMMON

R120———AMW——
R11 0———AMWAV——
R10 O——AW—
RS O——AMWA——
R8 O———AAN—
R7 O——AM——
R6 O———AMN——
RS O———AMWNV—]
R4 O——AMWWN———
R3 O———AMWN——
R2 O——AMAN——
Rl O———AM—

Supporting Information

For further information, refer to:

“Thermal Ink-jet Print Cartridge Designer’s Guide”,
Publication #5954-8400

“Hewlett-Packard Journal”, May 1985,

Publication #5953-8535.

These documents are available through your local HP
component sales office.

Ordering Information

PART NUMBER | DESCRIPTION

92261A Biack Ink Print Cartridge

516058 Blue Ink Print Cartridge

51605R Red ink Print Cartridge

51605G Green Ink Print Cartridge

51610A Carriage Assembly with Flex Circuit
from the Hewlett-Packard ThinkJet
Printer
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CARRIAGE ASSEMBLY FOR

HEWLETT THE THERMAL INK-JET
[’9/3 PACKARD | PRINT CARTRIDGE | S'6'0A

For use with HP print cartridges
#: 92261A, 51605B, 51605R, 51605G

_ Features

e PROVIDES MECHANICAL‘AND'ELECTRICAL
INTERCONNECT FOR THE THERMAL INK-JET
PRINT CARTRIDGE

e EASY PRINT CARTRIDGE REPLACEMENT
e PRECISION MECHANICAL INTERCONNECT

e SIMPLE, RELIABLE, PRESSURE ELECTRICAL
CONTACTS . :

e 8 INCH PRINT ZONE SCANNING WIDTHS
e BUILT-IN POSITION DETECTOR ARM ) . .
DeSCFiption . } Note: Print cartridge not included with 51610A
The 51610A carriage. assembly. is.a totally self-contained, Insertion or removal -of the print cartridge from the car-
unit for connecting the HP Thermal.Ink-jet print cartridge riage assembly requires no tools and takes only a few
to a host printing device. It includes all the parts necessary seconds to complete. Insertion is done by simply dropping
to provide both electrical and mechanical interconnect the cartridge into the carriage assembly and then rotating

and comes totally pre-assgmbled. The 51610A is the same a cammed head latch upward as shown in Figure 2.
carriage assembly used in the HP ThinkJet printer. - BTN

i CONNECTOR HEAD LATCH
CUSHION (2)

ELEX CIRCUIT

Fm m/nmmen 2

FLEX CIRCUIT

CARRIAGE FRAME

Figure 1. Exploded View




12X, 1.3 (0.050) L

104.1(4.10} [8)[E] prinTER .
DRIVE CABLE T
2225 —
T CcoMM
182.9 #11
(7.20) #9
13X, 1.3 (0.050) A-] # = o
TRACE WIDTH 6.7 (0.265) DETAIL —=.
: FLEX PINOUT v
- = g
23(0.09) 1 =S
==
9.2(0.364) 3 S
. B
| [mi [
! . !
DATUM HOLE —/
53.8
21200 ™

NOZZLES ¢

<]

t———

- 38 ©150)
— \-_2,0 {0.080)

9.8 0.2
(0.384 + 0.009)

29.6
(1.1_65)"1

LATCHED
PRINT CARTRIDGE

/‘UN LATCHED

! Gearer—2 (| W / /| L____.
PRINTER 513 = oz
PLATEN 02 -
Fal G NOZZLE #12 (202) 591 SURFACE
pl H
17.4 + 0.2 (0.685 +0.009) (2.325)
QE §q) r IEWEAR SHOE: [o) h 14.8
== == N/ 4| o ) [
=TI | =y
5.1 - (0.015) S Bl@]prinTER
— 21.6 ~2]); 41+0.00
0200} le—102(0.400)  1.0(0.040) - 0850 | 7.7 _T 41603 . CARRIAGEROD
315 0305 | (0252570.0000) 7%
(1.241) pRINTER RAIL (4] s 2525 00010 0 6.342 10960
le— 460 “HOME” POSITION (1.755) 2.1 02097 +o.6ooo)DlA
(1.810) DETECTOR ARM | 47.1 (0.95) . -0.0002
(1.855) STRAIGHTNESS 0.076 (0.003)
—+| |71 0280

NOZZLES
0.264 (0.0104) TYP.
12 §

f

#1

TR L—2.906 (0.1144)
NOZZLE

< PLATE

— SUBSTRATE
NOZZLE PLATE
DETAIL
DIMENSIONS ARE IN MM (INCHES).
[2) MATERIAL IS NYLON 6/6 BLENDED WITH GLASS FIBER (30 %), TFE (13 %) AND SILICONE (2 %).
[3) PROVIDES PRIMARY MOUNTING SURFACE. MATERIAL SHOULD BE 303 STAINLESS STEEL WITH CLEAR
PASSIVATION FINISH. NO LUBRICATION IS NECESSARY OR RECOMMENDED.
[@]) NOTED PARTS ARE NOT INCLUDED IN CARRIAGE ASSEMBLY, BUT ARE SHOWN TO ILLUSTRATE
APPLICATION.
[5] PROVIDES CARRIAGE MOVEMENT ACROSS PRINT ZONE.
CABLE SHOULD BE ROUTED TO BIAS THE WEAR SHOE AGAINST THE PRINTER RAIL.
[5] PROVIDES ANGULAR REFERENCE POINT. MATERIAL IS ACETAL FILLED WITH 20 % TFE, LNP # FULTON

404 OR EQUIVALENT.

CONTACT AREAS ARE PLATED WITH 30 MICROINCHES MINIMUM HARD GOLD (KNOOP 130 MINIMUM
OVER 30 *3:2 MICROINCHES OF NICKEL).

Figure 2. Outline Drawing With Printer Interface.
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A flexible printed circuit provides electrical connection to
both the print cartridge and the host printer without the
need for additional connectors. This flex circuit also allows
the print cartridge to be scanned across print zone widths
of up to 8 inches.

A specially designed pressure interconnect system provides
reliable electrical contact to the print cartridge over a wide
range of environmental conditions while minimizing any
damage to the print cartridge contact pads. Electrical
contact is enhanced by using a special dimpling technique
on the flex circuit. This provides a greater degree of
insensitivity to paper dust and ink contamination. It also
makes the contact area easy to clean if contaminants
become excessive (see Maintenance). )

Design Considerations

The carriage assembly is intended to be mounted on a
carriage rod and moved with a drive cable as shown in
Figure 2. The direction of drop firing is controlled by the
angular position of the carriage assembly on the carriage
rod. A wear shoe (see Figure 2) provides the means for
maintaining this angular reference by riding on a low
friction printer rail in the host printer. If ink firing is done in
a horizontal orientation, gravitational forces on the carriage
assembly can be utilized to maintain this mating.

The.51610A" carriage assembly is intended to be used in
applications where the paper path is curved, such as-with
a round printer platen as shown in Figure 2. This -allows
the paper to be brought closer to the print cartridge
nozzles than with a flat paper path. Optimum print quality
is . obtained by maintaining the recommended nozzle ta

paper spacing of 0.65 to 115 mm. Larger spacings are"

possible, but with some degradation in print quality (see

Thermal Ink-jet Print Cartridge Designer’s Guide). To main- ~

tain the recommended spacing, it is important that the
printer designer maintains good dimensional control from
the printer/carriage mating surfaces to the paper surface,
and understands which tolerances are important in a given
application.

Electrical connection to the host printer may be made with
a standard printed circuit board connector, Amp
#1-520315-3.

A home position detector arm on the carriage assembly
may be used to detect when the carriage assembly passes
one or more detector locations on the printer. This may be
done by passing the detector arm through an interruptable
type optical sensor. Suggested parts: Optek #K-8150,
Kodenshi #SG-HPO1.

For continuous sensing and control of carriage motion,
HP offers an extensive line of rotary and linear motion
sensing and control components. Contact your local
Hewlett-Packard Component Sales Representative for more
information.

Maintenance

No routine cleaning or lubrication is required for the
carriage assembly. If excessive contamination of the elec-
trical contacts causes loss of print, gently wipe the con-
tacts with a swab dampened with Iso Propyl Alcohol as
shown in the Print Cartridge Designer's Guide. Avoid
harsh scrubbing.

Supporting Information

Title HP Pub #
Thermal Ink-jet Print Cartridge Data Sheet | 5954-8399
Thermal ink-jet Print Cartridge

Designer's Guids 5954-8535
Hewlett-Packard Journal, May 1885 5953-8535
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'Bar Code Components
SmartWand

Digital Wands

Decoder ICs

Optical Sensor
Readers




Bar Code Products

The HP SmartWand family (HBCR-8XXX) is the
latest addition to the wide range of bar code products
offered by Hewlett-Packard. The HP SmartWand is an
intelligent peripheral designed to easily add bar code
scanning capability to any host system which can
support a 5 V serial asynchronous interface. This device
is designed specifically for the OEM who would rather
not expend valuable resources developing software and
integrating system hardware to support bar codes. A
powerful microcomputer, bar code decoding software,
optical and escape sequence programmability, non-
volatile configuration memory, and a high performance
contact scannetr, are all combined into a standard size
industrial wand package.

The HP digital wand selection now includes four
product families to meet the performance and price
requirements of every customer application. The state-
of-the-art Low Current Digital Bar Code Wands are
available in both a metal case for indoor/outdoor
rugged industrial applications (HBCS-6XXX) and a
polycarbonate case for commercial/office applications
(HBCS-5XXX). Through an advanced, optical sensor
and signal processing circuitry, these wands are able to
provide superior performance while drawing 3.5 mA at
5 V. In addition to the very low power requirements,
the advanced design allows performance improvements
which include high ambient light rejection, including
direct sunlight; a wider range of resolution choices; and
a sensor which reads thermally printed bar codes. For
customers who do not require the state of the art
performance of the Low Current Digital Bar Code
Wands the Sapphire Tip Digital Bar Code Wands
(HBCS-2XXX) offer an attractive alternative,

particularly for the commercial/office environment
where control over label quality is high. For those
customers beginning to use barcode scanners or
addressing consumer applications, Digital Bar Code
Wands (HEDS-3XXX) provide a very cost
effective solution. ’

The decoder IC family now includes three product
lines. The most recent, HBCR-2010, is a CMOS
version of the Multi-Purpose HBCR-2000. This
product is especially well suited for low power/portable
applications and like the HBCR-2000, can decode the
output from virtually any hand-held scanning device,
including hand-held lasers and other solid state non-
contact scanners. The general purpose digital wand
decode IC, HBCR-1800, offers both full duplex serial
or parallel output and provides a powerful, cost
competitive decode solution. All the decode ICs are in
40 pin DIP packages.

Hewlett-Packard’s Industrial Digital Slot Reader,
HBCS-7XXX, is a rugged scanner designed specifically
for reading bar codes printed on I.D. cards, badges,
heavy paper stock, or traveling forms. It features a large
slot width for handling even multiple laminated cards, a
wide scan speed range, and digital output that is
compatible with wand decoding software.

Completing the product mix is the High Resolution
Optical Reflective Sensor, HBCS-1100. The HBCS-
1100 is a unique 0.19 mm resolution sensor packaged in
a standard TO-5 header. This product is a cost
effective, dependable solution.




Bar Code Wands

HBCS-6500

Bar Code Wand
Resolution 0.13 mm

Page
Package Outline Drawing Part No. | Description Features No.
HBCR-8100 |HP SmartWand ¢ Automatic Recognition and Decode of 3-6
\\\\\\\” Programmable Contact Standard Codes
ﬂ Bar Code Reader e 5V Serial Asynchronous Output
l Low Resolution o All Code Reading Parameters Optical/Escape
(0.33 mm) Sequence and Configurable
y o Configuration Stored in Non-Volitile Memory
HBCR-8300 g;sgx:nvgﬁg Contact |° Standard Size Epoxy Coated Metal Case
BarQCOde Reader * 655 Nanpmeter Sensor on Low and Medium
Medium Resolution Resolution )
(019 mm) o Direct Sunlight Operation
HBCR-8500 { HP SmartWand
Programmable Contact
Bar Code Reader
High Resolution
(0.13 mm)
HBCS-5000 | Low Current Digital e Low Continuous Current Draw 313
Bar Code Wand (Less Than 5 mA)
(with Switch) o High Ambient Light Rejection
Resolution 0.33 mm o 0to 45° Scan Angle
HBCS-5100 | Low Current Digital o (F;ush to Read Switch for Ultra Low Power
Bar Code Wand onsumption
(without Switch) e Rugged Polycgirbonate Case
Resolution 0.33 mm N Sealeq Sapphlrg Tip .
I, T o Full Line of Options Available
- ow Current Digita
Bar Code Wand
(with Switch)
Resolution 0.19 mm
HBCS-5300 | Low Current Digital
Bar Code Wand
(without Switch)
Resolution 0.19 mm
HBCS-5400 | Low Current Digital
Bar Code Wand
(with Switch)
Resolution 0.13 mm
HBCS-5500 | Low Current Digital
Bar Code Wand
(without Switch)
Resolution 0.13 mm
HBCS-6100 | Low Current Digital o Low Continuous Current Draw
Bar Code Wand (Less Than 5 mA)
Resolution 0.33 mm o High Ambient Light Rejection
— o (to 45° Scan Angle
HBCS-6300 1 Low Curremt Digtal 1 Sealeg Sapphire Tip
Resolution 0.19 mm . * MetaI'Case . .
o Full Line of Options Available
Low Current Digital
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Bar Code Wands (Cont.)

. - Page
Package Outline Drawing Part No. | Description Features No.
HBCS-2200 | Sapphire Tip o Digital Output 3-19
" Digital Bar Code Wand | e 0-45° Scan Angle
(with'Switch) o Replaceable Sapphire Tip
Al ' Resolution 0.19 mm ‘[ Internal Shielding )
. : “THBCS-2300 Sgpphire Tip ‘ . X;;Tlégtmasd Switch Available for Low Power
" m;:;lu?agvﬁ?gﬁ)wa"d o Rugged Polycarbonate Case
Al » ’ B Resolution 049 mm o Full Line of Options Available
HBCS-2400 | Sapphire Tip
\ ‘ Digital Bar Code Wand
(with Switch)
dl Resolution 0.1 mm
HBCS-2500 | Sapphire Tip
== Digital Bar Code Wand
T (without Switch)
a . Resolution 0.13 mm
‘-\ HEDS-3000 | Digital Bar Code Wand | e Digital Output 3-25
% : (with Switch) « 0-30° Scan Angle
al Resolution 0.3 mm e Replaceable Tip
' [ HEDS-3050] Digial Bar Code Wand_| * jicral Srielding Available for Improved
= | (Shielded) ectrical Noise Rejection -
‘ . f o Push-to-Read Switch Available for Low Power
Resolution 0.3 mm Apalicati
T , pplications
i ¢ Full Line of Options
Component Level Bar Code Readers |
. . Page
Package Outline Drawing Part No. | Description - .. | Features No.
HBCR-1800 | Bar Code o Industry Standard Bar Codes 3-31
Decoder IC [ Automatic Code Recognition
VARRRAARAARNRGANRANS o Full Duplex Serial or Parallel ASCIl Output
* Single 5 Volt Supply '
HBCR-2000 | Multi-Purpose e Accepts Inputs from All Hand-Held 3-37
Decoder IC Scanners, Including Lasers
) e Largest Selection of Codes Available
o Automatic Code Recognition
e Serial ASCII Qutput
: e Standard 40 Pin Package
HBCR-2010 | CMOS Multi-Purpose e CMOS Low Power Design 343

Decoder IC

Accepts Inputs from All Hand-Held
' ~Scanners, Including Lasers
Largest Selection of Codes Available
Automatic Code Recognition
Serial ASCII Qutput
Standard 40 Pin Package

e o o o

Package outline drawings not drawn to scale.
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Component Level Bar Code Readers (Cont.)

Page
Package Outline Drawing Part No. | Description Features No.
HBCS-7000 | Industrial Digital o 125 Mil Slot Width 3-44
£y 7 Slot Reader, o Epoxy Finshed Metal Housing
[= [} Visible Red, o Wide Scan Speed Range
Resolution 0.19 mm o Tamper Proof Design
o N HBCS-7001 | Optics /Electronics | Dioital Output
° @ s Module, Visible Red,
° % Resolution 0.19 mm
HBCS-7100 | Industrial Digital
Slot Reader,
d* o ¥ Infra-Red
Resolution 0.19 mm
HBCS-7101 | Optics/Electronics
e 2 Module, Infra-Red,
: @ : Resolution 0.19 mm
Optical Reflective Sensors
. Page
Package Outline Drawing Part No. | Description Features No.
HBCS-1100 | High Resolution e 0.19 mm spot size 3-50
Optical Reflective o Fully Specified and Guaranteed for
Sensor Assured Perfomance
E[:] e Visible Light Source can Detect Most Colors
o Photo IC Detector Optimizes Speed and
Response
e Standard To-5 Header
Bar Coder Readers
Page
Package Outline Drawing Part No. | Description Features "No.
16800A | Programmable o Flexible Configuration 3-56
Bar Code o All Standard Industrial and Commercial Bar
Reader Codes Supported
e Computer Control and Simple Operator
Feedback (16800A only)
o Internal Power Supply
e Meet UL, CSA, FCC Class B, VDE Level B
o Low Current Digital Bar Code Wand Included
16801A | Non-Programmable

Bar Code
Reader
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HEWLETT
PACKARD

K

HBCR-8300
HP SmartWand | General Purpose

Programmable Contact | g koot
Bar Code Reader

gh Resolution

HBCR-8100
Low Resolution

Description
The HP SmartWand is an intelligent peripheral designed to
easily add bar code scanning capability to-any host system
which can support a 5V serial asynchronous interface. A
powerful microcomputer, bar code decoding software, op-
tical and escape sequence programmability, non-volatile
configuration memory, and a high performance contact
scanner, are all combined into a standard size industrial
wand package. This integrated system transmits decoded
bar code data in a serial ASCII format, effectively. freeing
the host system processor from the decoding task. The
optics and low power electronics allow operation in a wide
range of environments including direct sunlight, intense
aritificial light, and'in “electromagnetic fields caused by
motors or radio frequency transmitters.

The epoxy coated, textured metal case has O-ring seals at
each end, ‘a labyrinth 'strain relief for the cord, and a
replaceable sealed sapphire tip. These design features

Block Diagram

prevent dust, dirt, and liquid contaminants from degrading
or destroying components inside the wand.

The HP SmartWand automatically recognizes and decodes
standard bar code symbologies. Code type identification,
label length checking, and check character verification
options when enabled ensure a high level of data integrity.
A power-on memory self test option ensures the decoder
is operating properly. Various code selections, interface
protocols, and other control options, can be selected and
automatically stored in non-volatile memory by either man-
ually scanning a special bar code menu or transmitting
escape sequences from the host system.

In addition, the HP SmartWand has the ability to convert
any of the standard bar code symbologies to Code 39 and
emulate the undecoded output of a digital wand. This
allows an existing decode system, which can decode Code
39, to include symbologies not previously available.

TTL SERIAL
EEPROM ASYNCHRONOUS

OPTICAL MENU ' DECODED DATA
CONFIGURATION
LABELS 1

il OPTICAL SV [ R p 1/0 CONFIGURATION

““ SENSOR AMPLIFIER X DRIVERS COMMANDS
BAR CODE l
DATA LABELS
ROM RAM




Contact Scanner Performance
SUMMARY

The HP SmartWand is a high performance contact bar
code reader designed to scan and decode bar code labels
located on uniform surfaces. The optics in the wand are
designed to operate with the tip touching the bar code
labels while scanning. The scanner is capable of reading
through plastic laminates up to 0.25 mm (0.010") thick. The

" TYPICAL WAND CHARACTERISTICS

synthetic sapphire ball which contacts the labels is self
cleaning and nearly impervious to wear. The low weight
and compact shape allows ease of use and helps to
reduce worker fatigue. The rugged industrial design allows
use in both indoor and outdoor environments.

HBCR-8300 HBCR-8500 HBCR-8100
Parameter General Purpose High Resolution Low Resolution
Nominal Narrow Element Width 0.19 mm (0.0075.in.) 0.13 mm (0.005 in}) 0.33 mm (0.013 in.)
Wavelength 655 nm (visible red) 820 nm (infrared) 655 nm (visible red)
Scan Speed 3-50 in./sec. 3-50 in./sec. 3-50 in./sec.
Tilt Angle 0° - 40° 0° -40° - 0° =40°
Minimum Bar/Space Contrast o o o
at Specified Wavelength 45% 45% 45%

ENVIRONMENTAL PERFORMANCE

Parameter Conditions

Operating Temperature

~20° to +70°C (-4° to 158°F)

Storage Temperature

-40° to +70°C (~40° to +158°F)

Humidity

5% to 95% (non-condensing)

Operating Altitude

Sea Level to 4,600 metres (15,000 feet)

Storage Altitude Sea Level to 15,800 metres (50,000 feet)
Vibration Random: 5-500 Hz, 3.41g rms, 10 minutes per axis
Swept Sine: 55-500 Hz, @ 3 g. 1 minute/octave, 10 minutes each resonance
Shock 500 g's at 1 millisecond, 18 shocks (3 each, 6 surfaces)
Ambient Light 0 to 100kLux (Direct sunlight)
Rain MIL-STD-810, Method 506, Procedure I, Drip
Dust MIL-STD-810, Method 510, Biowing Dust

Mechanical Specifications

08y
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Programmable Configuration

The HP SmartWand can be configured by scanning a
series of special menu labels or by transmitting escape
sequences from the host system to the wand. This allows
decoding options and interface protocols to be tailored to
a specific application. The configuration is stored in non-
volatile memory and cannot be changed by removing
power from the wand or by scanning standard bar code
labels. The configuration information can be transmitted
to the host system by scanning a bar code label in the

configuration menu or by sending the appropriate escape
sequence from the host system. The wand can be recon-
figured at any time to accommodate changing application
requirements.: Configuration labels and the escape se-
quences with detailed instructions on how to use each of
them are printed in the HP SmartWand Users Manual (Part
# HBCR-8997). Configuration labels (Part # HBCR-8998)
can also be purchased separately-as an accessory.

An example configuration dis:;ilay screen with the default
settings is shown.

CONFIGURATION DISPLAY SCREEN

(20ms)delay:(off)

CONFIGURATION DISPLAY SCREEN version 12.X (c) Hewlett Packard 1986
CODE READ CHECK CHAR LENGTH CODE ID | OTHER CONFIG. SETTINGS
verif xmit min  max| xmit:(off)
Code 39 (yes) (no) (yes) (1) (32) - (a)
Int. 2/5 (yes) (no) (yes) (4) (32) (b) (variable length)
UPC/EAN (yes) yes yes fixed (c)
Codabar (yes) no no (4] (32) (d) (start/stop transmitted)
Code 128 (yes) yes no 1 (32) (e)
Code 11 (yes) (1) yes (1) (32) (fy
MSI Code (yes) yes yes (1) (32) (9)
- MESSAGE COMPONENTS (control character = A+ letter) — — — — — — — = —= — — — — —
header:( ) no-read: ()
trailer: (AM AJ) message ready:( A F)
reader address:( ) message not ready:( A U)
- — — - SERIALPORT — — — — — — — PACING — — — — — — - MISCELLANEOUS = —
baud rate:(9600) XON/OFF protocol:(off) no-read recognition:(off)
parity: (0's) Single Read Mode:(off) scanner:(enabled)
stop bits:(1)

Note: This is a partial listing of configurable parameters. Please refer to the HP SmartWand
Users Manual (Part # HBCR-8997) for a complete listing.

Bar Code Decoding

Performance
BAR CODE SYMBOLOGIES SUPPORTED

The HP SmartWand automatically recognizes and decodes
Code 39 (3 of 9 Code), Interleaved 2 of 5, Universal
Product Code (UPC), European Article Numbering Code
(EAN), Japanese Article Numbering Code (JAN), Codabar
(NW7 Code), Code 128, MSI Code, and Code 11. Minimum
and maximum length values can be configured for each
code (except UPC/EAN/JAN) and all codes-can be scanned
bi-directionally. All code types and their decoding format
options can be enabled or disabled using either the optical
configuration menu or escape sequences.

Code 39, an alphanumeric bar code, can have message
lengths up to a maximum of 32 characters. An optional
check character can be used with these codes and the HP
SmartWand can be configured to verify this character.
Transmission of the check character is optional. Extended
Code 39 can be enabled as the full ASCIl conversion
option for Code 39.

Interleaved 2 of 5, a compact numeric only bar code, can
be read with variable message lengths from 4 to 32 char-
acters in even number increments. It can also be read with
fixed message length exactly 2 characters long, with fixed
message lengths that are exactly 6 or exactly 14 characters
long, or with a fixed message length from 4 to 32 characters
in even number increments. Check character verification
and transmission are optional.

Standard UPC, EAN-and JAN bar codes including UPC-A,

UPC-E, EAN-8, EAN-13, JAN-8 and JAN-13 are fixed length
numeric only bar codes that have automatic check char-
acter verification and transmission. Decoding can be re-
stricted to UPC-A and UPC-E. UPC-E labels can be ex- .
panded into the UPC-A format upon transmission. Sup-
plemental encodations can be enabled in 2 digit, 5 digit, or
both 2 and 5 digit lengths. Labels with supplemental
encodations, or “add-on’s” must be scanned from left to
right in‘one stroke so that the supplementals are scanned
after the main label. When automatic recognition of sup-
plemental encodations is enabled, labels with or without
add-on’s are decoded.

Codabar, a numeric bar code with special characters, can
have a message lengths up to a maximum of 32 characters.
The HP SmartWand can be configured to transmit or
suppress the data contained in the start and stop char-
acters.

Code 128, a compact full ASCII bar code, can have mes-
sage lengths up to a maximum of 31 characters in codes A
and B, and 62 characters in code C. Check character
verification is automatic and check character transmission
is always suppressed.

Code 11, a numeric high density code, can have message
lengths up to 32 characters. Verification of one or two
check characters must be enabled, and the check char-
acter(s) are always transmitted.

MSI Code, a continuous numeric only code, can have
message lengths up to 32 characters. The check digit, a
modulo 10 checksum, is always verified and transmitted.




DECODING PARAMETERS

Parentheses indicate the parameter is optically configur-
able. Brackets indicate the parameter is escape sequence
configurable. Default settings are shown.

Other default decoding parameters:
Extended Code 39 (full ASCII conversion) is disabled.
Interleaved 2 of 5 message length is variable.
UPC/EAN/JAN supplemental digits are disabled.
Codabar stop/start characters are transmitted.

 Code Check Character Message Length Code 1.D. Character
Code Status Verification Transmit Minimum Maximum Transmit [(disabled)]
Code 39 [(enabled)] | [(disabled)] [{yes)] (1) (32) [(a)]
Interleaved 2 of 5 | [(enabled)] | ‘[(disabled)] [(yes)] [(4)] [(32)] [(b)]
UPC/EAN/JAN {(enabled)] yes yes fixed [(e)]
Codabar [(enabled)] no no (1) (32) [d)]
Code 128 [{(enabled)} yes no [§))] (32) [(e)]
Code 11 [(enabled)] [(n yes (1) (32) [(h}
MSI Code [(enabled)] yes yes (1) (32) [(9)]

MESSAGE COMPONENTS

There are three optical or escape sequence configurable
message components that can be defined by the user and
added to the decoded data transmitted by the HP Smart-
Wand. The message components are: header, trailer, and
code identification character. A no-read message option is
also available.

The header, which precedes the decoded data, and the
trailer, which follows the decoded data, can contain up to

10 ASCII characters. The code identification character is a
single ASCII character which immediately precedes the
decoded data and is used to identify the bar code symbol-
ogy that was decoded. The no-read message can be up to
10 ASCII characters and can be transmitted in place of
decoded data if a bar code label is scanned and a decode
does not occur.

The default settings for the message components are
shown.

No Read Message:
Code Identification Character:

Message Parameter Configurable Options Detault Setting
Header: 0 to 10 ASCIi characters 0 Characters (empty buffer)
Trailer: 0 to 10 ASCHi characters Calg

0 to 10 ASCII characters
1 ASCIl character

0 Characters {empty buffer)
See “Decoding Parameters” table

Electrical Interface

PIN DIAGRAM

Wire
Pin # | Color | Function
1 — | N/C
2 | White | TxD Transmitted Data (from the wand)
3 | Green | RxD Received Data (to the wand)
4 — | N/C
5 — | N/C
6 — IN/C
7 | Black | Ground
8 — I N/C
9 | Red | Vo
Shell | — | Shield

MALE 9 PIN SUBMINIATURE D CONNECTOR

BAR CODE

w
—
=
w
=
o
o
=
=]
(=]




Pin Description

PIN 2

TxD — This is the transmitted serial data line from the HP
SmartWand. It obeys RS232 data formats, but uses zero to
five volt logic level swings. It can be described as TTL level
RS232. This will drive TTL, LSTTL, and CMOS inputs. The
output circuit is shown:

TxD Qutput Specifications
(Voo =5 Volts DC @ T4 =25°C)

Vou [200VDC @740 A | [Vou = Voo-0.7-
3,00 VDC @ 410 uA (3100 *Iop)]
400VDC @ 95 pA

VoL {030 VDC @ 20 mA
loL |20 mA maximum
Vmax | 30 vDC

{maximum voltage for
external pull up resistor)

HP SMART WAND

| 1N914

3.1 KQ

TxD

I 5.1 KQ
2N3904

74HCT240

PIN 3

RxD — This is the received serial data line to the HP Smart-
Wand. It expects RS232 serial data formats, and will accept
either RS232 signal levels (-3 to -15 volts low and +3 to
+15 volts high), or TTL levels (0.8 volts low and 2.0 volts
high). The two resistors provide current and voltage protec-
tion to the CMOS gate. This allows the use of RS232 level
voltages. -15.0 to +0.8 volts are valid logic low levels. +2.0
to +15.0 are valid logic high levels. The input circuit is
shown:

RxD Input Specifications
{Vee =5 Volts DC @ Ty =25°C)

Vi | 200 VDG @ 500 pA
Vi | 0.80VDC @ 1 uA

HP SMART WAND
—/

RxD

74HCT240
47 KQ

PIN9

Vee — This is power to the wand. The allowable voltage
range is 4.50 to 6.00 volts DC with a maximum of 100
millivolts of peak to peak ripple (20 Hz - 50 kHz). The
current draw of the HP SmartWand is variable. When the
wand is not scanning bar code labels, the microprocessor
in the wand goes into an idle mode, and draws a minimum
amount of current. Scanning a bar code label activates the
wand, and the current draw will rise to a higher level, until
the decoding is completed and all of the data has been
transmitted. On power up and during configuration (scan-
ning configuration bar code labels or storing configuration
with escape sequences), a non-volatile EEPROM is ac-
cessed for several milliseconds (100 mS typical), and the
wand requires a higher current level.

Vee Values

Min Max
Operating voltage, Ve 45VDC 6.0 VDC
Absolute rating, Voo -0.3 vDC 6.0VDC

Typical lgc Values
Voo 4.5 volts 5.0 volts 6.0 volts
lee ldie 9 mA 10 mA 12 mA
g Seanning 14 mA 16 mA 20 mA
loc Configuring 23 mA 25 mA 29 mA

PIN7 .
Ground — The HP Smart Wand needs to be well grounded
for proper protection.

SHELL )

Shield - Shield is connected to the metal housing, the wire
braid, and the metal HP SmartWand Case. Shield is also
connected to ground inside the HP SmartWand. )
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DATA COMMUNICATIONS

Data Communications
Parameters

Configurable Options

Detfault Setting

Data Rate:

Parity:
Stop Bits:
Intercharacter Delay:

150, 300, 600, 1200, 2400,
4800, 9600, 19.2 K Baud

0's, 1's, odd, even
tor2

1 to 250 milliseconds
enabled or disabled

9600 Baud

0's Parity
1 stop bit
20 milliseconds

disabled

RS232 COMPATIBILITY

Input to the HP SmartWand is fully RS232 compatible.
Output from the HP SmartWand is not at RS232 levels, and
does not meet RS232 specifications for voltage swings. A
majority of RS232 interfaces on computers and other
equipment will allow use of TTL level serial data. The use
of a receiver IC such as the TI175189 or Motorola MC1489,

is possible if the response control lines are not connected
(the pins left floating). Please refer to the HP SmartWand
Users Manual (Part #HBCR-8997) for a more detailed
discussion on interfacing the HP SmartWand to other
systems.

Regulatory Information

The digital circuitry used to obtain the high performance
features of the HP SmartWand includes oscillators which
generate radio frequency energy. If not installed and used
properly, the wands may cause interference to radio and
television reception. The wands have been type tested
with the standard connectors and found to comply with
the limits for a Class B computing device in accordance
with the specifications in Subpart J of Part 15 of FCC
Rules, which are designed to provide reasonable protection
against such interference. However, there is no guarantee
that interference will not occur in a particular installation.
If this equipment does cause interference to radio or
television reception, which can be determined by turning
the equipment off and on, the user is encouraged to try to
correct the interference by one or more of the following
measures:

e Reorient the receiving antenna
e Relocate the wand with respect to the receiver
® Move the wand away from the receiver

If necessary, the user should consult the dealer or an
experienced radio/television technician for additional sug-
gestions. The user may find the following booklet prepared
by the Federal Communications Commission helpful: “How
to Identify and Resolve Radio-TV Interference Problems”.
This booklet is available from the U.S. Government Printing
Office, Washington, D.C. 20422, Stock No. 004-00345-4.

If the HP SmartWand is sold without a connector it is
defined as a subassembly and the FCC Identification num-
bers no longer apply. In those situations, the user has the
responsibility to assure FCC compliance of his entire

system, both HP SmartWand and host system. Hewlett-
Packard assumes no responsibility or liability for users of
HP SmartWands without connectors that fail to comply
with FCC regulations.

Model FCC identification

R g
HBCR-8300 E%Svl%ﬁii%ﬁ?ﬁ?é”
e e

Warranty and Service

HP SmartWand is warranted for a period of one year after
purchase covering defects in material and workmanship.
Hewlett-Packard will repair or, at its option, replace products
that prove to be defective in material or workmanship
under proper use during the warranty period.

NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE IMPLIED WAR-
RANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT
LIABLE FOR CONSEQUENTIAL DAMAGES.

For additional warranty or service information please con-
tact your local Hewlett-Packard sales representative or
authorized distributor.
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HP Smartwand Selection Guide

Product

HBCR-8300 General Purpose

HBCR-8100 Low Resolution

HBCR-8500 High Resolution

Bar Code Label Description

Typical Label to be
Scanned by this model

High Density 7.5 mil
Code 39 Label

I

Low Density 13 mil
Code 39 Dot Matrix Label

Very High Density
5 mil Code 39 Label

A

Nominal narrow element width of 0.19 mm
(0.0075 in.) or greater

Reads uniform dot matrix and standard thermal
printing as well as high quality pre-printed labels

DOES NOT read infrared (black on black)
security labels

Nominal narrow element width of 0.33 mm
(0.013in.) or greater

Reads poorer quality dot matrix and standard
thermal labels with non-uniform bar edges,
minor spots and voids, faded print

DOES NOT read infrared security labels

Nominal narrow element width of 0.13 mm
(0.005 in.) or greater

Reads very high density high quality labels
printed with carbon based ink

Reads infrared security labels

DOES NOT read standard white thermal
printed paper; if thermal printed labels are to be
used, they MUST BE PRINTED on a special
infrared type BUFF paper.

DOES NOT work well with poor quality labels.

Ordering Information

Product Number

HBCR-8300
HBCR-8300 Opt. BO1

HBCR-8100
HBCR-8100 Opt. BO1

HBCR-8500
HBCR-8500 Opt. BO1
Literature Number
HBCR-8997

Accessory Number

HBCS-4999
HBCR-8998

Description

General Purpose HP SmartWand (without manual)
General Purpose HP SmartWand (with manual)

Low Resolution HP SmartWand (without manual)
Low Resolution HP SmartWand (with manual)

High Resolution HP SmartWand (without manual)
High Resolution HP SmartWand (with manual)
Description ) )

HP SmartWand Users Manual for HBCR-8XXX Series

Description

Replacement tip for HBCR-8XXX Series
HP SmartWand Configuration Menus for HBCR- 8xxx series (set of three)
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LOW CURRENT DIGITAL BAR CODE WANDS

(”1” HEWLETT

PACKARD

POLYCARBONATE, GENERAL PURPOSE RESOLUTION HBCS-5200/5300

METAL, LOW RESOLUTION HBCS-6100
METAL, GENERAL PURPOSE RESOLUTION HBCS-6300
METAL, HIGH RESOLUTION  HBCS-6500

POLYCARBONATE, LOW RESOLUTION HBCS-5000/5100:
POLYCARBONATE, HIGH RESOLUTION  HBCS-5400/5500

Features

e ULTRA LOW CONTINUOUS CURRENT DRAIN
— Less Than 5 mA

e HIGH AMBIENT LIGHT REJECTION
— Operates in Direct Sunlight

e AVAILABLE IN THREE RESOLUTIONS TO MEET
A VARIETY OF SCANNING NEEDS

e VISIBLE RED (655 nm) AND INFRARED (820 nm)
VERSIONS FOR READING A WIDE RANGE OF
PRINTING TYPES AND COLORS

e SCAN ANGLE 0 to 45 DEGREES

e AVAILABLE IN EITHER HIGH IMPACT
POLYCARBONATE OR INDUSTRIAL METAL
HOUSINGS

¢ OPERATING TEMPERATURE -20°C to +65°C

e SEALED REPLACEABLE SAPPHIRE TIP
— Provides Protection from Contamination Due
to Dirt and Debris i

e DIGITAL OUTPUT
— Open Collector Output Compatible with TTL
and CMOS Logic

¢ SINGLE 5 VOLT SUPPLY

Description

Hewlett-Packard’s Low Current Digital Bar Code Wands are
hand-held scanners optimized to provide excellent reading
of all common bar code formats. The wands contain an
optical sensor with a 655 nm visible red or an 820 nm
infrared LED; a photodetector IC; and precision aspheric
optics. The internal signal conditioning circuitry converts
the optical information into a logic level pulse width repre-
sentation of the bars and spaces.

Available in a choice of three resolutions, these wands have
been designed to cover a wide range of bar code printing.
The general purpose resolution wands, with their 0.19 mm
(0.0075 in.) spot size, are excellent choices for reading a
wide range of bar code symbols. For reading very high
density symbols, the high resolution wands with a 0.13 mm
(0.005 in.) spot size, are the appropriate choice. For lower
resolution -or poorly printed dot matrix symbols, the low
resolution wands have a spot size of 0.38 mm (0.013 in.) to
help reject extraneous spots and voids.

All of the wands have a special circuit design that provides
for extremely low current drain (less than 5 mA) with
continuous operation. This makes them ideal for use on
battery powered systems where low power drain will extend
battery life. These wands also have excellent ambient light
rejection, allowing full operation in direct sunlight.

All of HP’s Low Current Digital Bar Code Wands are FCC
and VDE approved. They feature a shield for maximizing
immunity to electrostatic discharge (ESD), electromagnetic
interference (EMI) and ground loops: The shield is also
designed to eliminate noise from capacitively coupled inputs. -

The standard wand configuration includes a strain relieved
coiled cord, which has a comfortable extended length of
190 cm (75 in.). Maximum length is 250 cm (100 in.). The
standard connector on the polycarbonate wands is a 5 pin,
240 degree DIN connector. On the metal wands the standard
connector is a 5 pin, 240 degree DIN connector with metal
locking ring.

3-13
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Applications

The digital bar code wand is a highly effective alternative to
keyboard data entry. Bar code scanning is faster and more
accurate than key entry and provides far greater throughput.
In addition, bar code scanning typically has a higher first
read rate and greater data accuracy than optical character
recognition. When compared to magnetic stripe encoding,
bar code offers significant advantages in flexibility of media,
symbol placement, and immunity to electromagnetic fields.

Hewlett-Packard's Low Current Digital Bar Code Wands are
especially designed for battery powered applications where
low power drain is a primary concern. With continuous
current draws of less than 5§ mA, these wands can be used
on battery powered systems without sacrificing battery life
or requiring special “strobing” circuits. They are also ideal
for AC powered systems where conventional wand current
drains may require an increased power supply design.

In addition to their low current drain, these wands are also
designed to work in high ambient light, such as outdoors or
near large windows. This feature is extremely useful in
applications such as inventory control on receiving docks,
automobile tracking outdoors and check-out stands out-
doors or near large store front windows.

Because the low resolution and the general purpose resolu-
tion wands use an emitter wavelength of 655 nm, they are
extremely versatile in the range of printing type and colors
that they will read, including thermal printing and dot matrix
printing.

Available in either a light weight polycarbonate case or a
rugged metal case, these wands are excellent choices for
both light industrial and commercial applications, or heavy
industrial and LOGMARS applications.

Recommended Operating Conditions

Parameter Symbol Min. . Max, . Units ‘1 Notes

Nominal Narrow Element Width ' ' R
HBCS-5000/5100/6100 0.33 (0.013) mm {in.)
HBCS-5200/5300/6300 0,18 (0.0075) mm {in.) '
HBCS-5400/5500/6500 013 {0.008) ° mming ..

Sean Velocity VSCAN 76 (3) 127 (50)° em/sec (infsec) | :

Contrast | Rw-Rg 45 % 1

Supply Voltage Vs 45 5.5 Volts 2.

Temperature . TA ~20 +65. °C 1.

Ambient Light : By 100,000 : Iux 3 .

Tit Angle {See Figure 2)

Orientation {See Figure 3)

NOTES:

1. Contrast is defined as Ry-Rg where Ryy is the reflectance of the white spaces and Rg is the reflectance of the black bars, measured at
the emitter wavelength (655 nm or 820 nm). Contrast is related to print contrast signal (PCS) by PCS = (Rw-Rg)/Rw or Rw-Rg =

PCS*Rw.

n

. Power supply ripple and noise should be less than 100 mV peak to peak.

3. Ambient light sources can be diffuse tungsten, sodium, mercury, fluorescent, sunlight, or-a combination thereof.

Absolute Maximum Ratings

Parameter Symbol Min. Max. Units Notes
Storage Temperature Ts -40 +75 °C

Operating Temperature . TA -20 +65 °C

Supply Voltage ) Vg -05 +8.00 v

Output Transistor Power Pr - 150 mwW

Output Collector Voitage Vo -0.5 +20 oy
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Electrical Operation

The HBCS-5XXX/6XXX family of digital bar code wands
consists of a precision optical sensor and an electronic
circuit that creates a digital output of the bar code pattern.
The open collector transistor requires only a pull-up resistor
to provide a TTL compatible output from a single 4.5V to
5.5V DC power supply.

A non-reflecting black bar resuits in a logic high (1) level
output, while a reflecting white space will cause a logic low
(0) level output (see Figure 1). The initial state will be
indeterminate. However, if no bar code is scanned, after a
short period (typically less than 1 second), the wand will
assume a logic low state. This feature insures that the first
bar will not be missed in a normal scan.

Electrical Characteristics

The wands provide a case, cable and connector shield
which must be terminated to logic ground or, preferably, to
both logic ground and earth ground. The shield is connected
to the metal housing of the 5 pin DIN connector.

All standard HP Low Current Digital Bar Code wands are
certified to meet FCC Class B and VDE Level B standards.
The shield must be properly terminated in order to maintain
these approvals and to keep the cable from acting as an
antenna, injecting electrical noise into the wand circuitry.
Grounding the shield will also provide a substantial improve-
ment in EMI/ESD immunity.

The recommended logic interface for the wands is shown in
Figure 5. This interconnection provides the maximum ESD
protection for both the wand and the user’s electronics.

Parameter Symbol Min. Typ. Max. Units Conditions Notes
Supply Current Is 3.5 5.0 mA Vg=50V 4,5
High Level Qutput Current loH 1.0 HA Voy=24V
Low Level Output Voltage VoL 0.4 \ loL= 18 mA
Output Rise Time ty 34 20 us '}%ﬁﬁm 6
Qutput Fall Time tf 1.2 20 i R =1K 6
Switch Bounce

HBCS-5000/5200/5400 tsb 0.5 50 ms 7
Electrostatic Discharge Immunity ESD 25 kV 8
Wake-Up Time tw 50 200 ms 9

NOTES:

4., Push-to-read switch (if applicable) is depressed.
. Not including pull-up resistor current.
. See Figure 1.

o NOOO

Switch bounce causes a series of sub-millisecond pulses to appear at the output (Vp).
. Shield must be properly terminated (see Figure 9). The human body is modeled by discharging a 300 pF capacitor through a 500 (2

resistor. No damage to the wand will occur at the specified discharge level.

©

. After this time, the wand is operational.

5vV—

ov

(1248

Figure 1. Typical Output Waveform
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Depth of Field

Hewlett-Packard Digital Bar Code Wands are designed for
contact scanning. However, it is possible to read through
some overlay or covering material depending on the thick-
ness of the material and the angle at which the wand is
held. Figure 2 shows the relationship between tilt angle and
depth of field.

20
(0.08)
2 s
S (0.06)
2
£
T 10 b v ALL OTHER WANDS
£ (008 [T s L HECS 5400
] 1 J 5500
o S
g 05 [ \”\‘
£ 002 T YAl \:\
OPERATING REGION \
0.0
0 10 20 30 40 50

0 —TILT ANGLE — DEGREES

Figure 2. Wand Height vs. Tilt Angle

Testing

All Hewlett-Packard Digital Bar Code Wands are 100%
tested for performance and digitizing accuracy after manu-
facture. This insures you of the consistent quality product
you expect from HP. -More information about our test
procedures, test set-up, and test limits are available upon
request. ’ }

Figure 3. Preferred Orientation

Selection and Application Guide

HBCS | HBCS | HBCS | HBCS | HBCS | HBCS | HBCS | HBCS | HBCS
5000 | 5100 | 5200 | 5300 | 5400 | 5500 | 6100 | 6300 | 6500
Wavelength {nm) 655 855 655 655 820 820 655 | 655 820
Nominal Narrow Element Width _ -

{mmy) 0.33 0.33 019 018 013 013 | 033 fekic] 013

{inch) 0013 | 0.013 [ 0.0075] 00075 | 0005 | 0.008 | 0.013 | 0.0075 | 0.005
Case Material )

Polycarbonate X X X X X X .

Metal ’ X X X
Switch Yes No Yes No Yes No No No No
Will Read Bar Codes Printed Using:

Regular Thermal Paper Yes Yes Yes Yes No No Yes Yes No

Dye-Based Inks Yes Yes Yes Yes No Ne Yes Yes No

Carbon Based Inks (Note 10} Yes Yes Yes Yes Yes Yes Yes Yes Yos

Colors (Note 11) Yes Yes Yes Yes No No Yes Yes No
Best Choice For;

Widest Range of Bar Code Printing X X X

Highest Resolution Printing X X X

Low Resolution or Poor Quality Printing] X X X

NOTES:

10. For “black-on-black” bar codes, use the infrared (820 nm) wands only.
11. For color bar codes the background (spaces) should reflect red light, and the bars should absorb red light.
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Certification
FCC Certification (USA Only)
Model

FCC Identification
FCC ID: CUP6ZOHBCS-6100
HEWLETT—PACKARD
‘|FCC ID: CUP6Z9HBCS-6300
HEWLETT-~PACKARD

FCG iD: CUP6Z9HBCS-6500
HEWLETT--PACKARD

FCC 1D: CUPBZIHBCS-5000
HEWLETT~PACKARD

FCC ID: CUP6Z9HBCS-5100
HEWLETT—PACKARD

FCC ID: CUP8Z9HBCS-5200
HEWLETT-—PACKARD

FCC ID: CUP6Z9HBCS-5300
HEWLETT—PACKARD
FCC ID: CUP6ZIHBCS-5400
HEWLETT—PACKARD

FCC ID: CUPBZSHBCS-5500
HEWLETT—PACKARD

HBCS-6100 through -61XX

HBCS-6300 through -63XX

HBCS-6500 through -65XX

HBCS-5000 through -5XXX

HBCS-5100 through -51XX

HBGS-5200 through -52XX

HBCS-5300 through -53XX

HBCS-5400 through ~54XX

HBCS-5500 through -55XX

Interface

f 59 (2.3)
HBCS-5XXX

e

0.79)

K]
-

L 60 (2.36)

HBCS-6XXX

NOTES:
1. DIMENSIONS IN MILLIMETRES AND (INCHES).

PIN WIRE COLOR FUNCTION

1 RED Vs SUPPLY VOLTAGE

2 WHITE Vo OUTPUT

3 BLACK GROUND

4 N/A N/C

5 N/A N/C

CASE - SHIELD (MUST BE
CONNECTED)

Figure4. C tor Specificati

This equipment generates radio frequency energy and if
not installed and used properly, may cause interference to
radio and television reception. It has been type tested and
found to comply with the limits for a Class B computing
device in accordance with the specifications in Subpart J of
Part 15 of FCC Rules, which are designed to provide
reasonable protection against such interference, However,
there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause inter-
ference to radio or television reception, which can be
determined by turning the equipment off and on, the user
is encouraged to try to correct the interference by one or
more of the following measures:

e Reorient the receiving antenna
Relocate the wand with respect to the receiver
® Move the wand away from the receiver

If necessary, the user should consult the dealer or an
experienced radio/television technician for additional sug-
gestions. The user may find the following booklet prepared
by the Federal Communications Commission helpful: “How
to Identify and Resolve Radio-TV Interference Problems”.
This booklet is available from the U.S. Government Printing
Office, Washington, D.C. 20422, Stock No. 004-00345-4.

[TTTTT oo bl
SHIELD ]
| Vs (1)
- ' sV .
.|| |°TRANSZORB 131K 5% | TowF
L[| | peke75c 1 31/aW =
ATET) 3each) | 104F]
2
| Vo(2) | n
| |
| \ 741514
: GND(3) I ——
[SAELDS, M _L
T Ieasel> S ua— 1 =
WAND ELECTROSTATIC DISCHARGE ~ SYSTEM INTERFACE

SUPPRESSION INTERFACE

®TRANSZORB IS A REGISTERED TRADEMARK OF GENERAL
SEMICONDUCTOR INDUSTRIES. TEMPE AZ.

Figure 5. Recommended Logic Interface (When earth ground is
not available, connect shield to logic ground, as shown
by dotted line).

The wands include a standard 5 pin, 240° DIN connector.
The detailed specifications and pin-outs are shown in Fig-
ure 4. Mating connectors are available from RYE Industries
and SWITCHCRAFT in both 5 pin and 6 pin configurations.
These connectors are listed below.

Connector Configuration
RYE MAB-5* 5 Pin
SWITCHCRAFT 61GASF* 5 Pin
SWITCHCRAFT §1HASF 5 Pin
RYE MAB-6* 6 Pin
SWITCHCRAFT 81HABF . 6Pin

*Suitable for non-locking connector only.
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Maintenance Considerations

There are no user serviceable parts inside the wand. The tip
is designed to be easily replaceable, and if damaged it
should be replaced. Before unscrewing the tip, disconnect
the wand from the system power source. The part number
for the wand tip is HBCS-2999 for the HBCS-5XXX family
and HBCS-4999 for the HBCS-6XXX family. The tips can be
ordered from any Hewlett-Packard authorized distributor.

Optional Features

For options such as special cords, connectors or labels,
contact your nearest Hewlett-Packard sales office or author-
ized representative.

Wand Dimensions

23{0.9) —‘

Figure 6A. HBCS-2999 Sapphire Tip

Figure 6B. HBCS-4999 Sapphire Tip

23 (0.9} l

[

SWITCH PADDLE

; 1

134 {6.3)

' 134(5.3) |

d= |

E 19 {0.8)

E‘491(1\8)
E[Ulb‘ﬂm:

[REBRY

! 300 (12,00 | 230 (9,00} { 790 (31.00) , 300 (12.00) 30 (9.00) 90 (31,00
| 200 (8.00) ™ 7g0.6 (7.00) ™7 590 (27,00} f 206 (8,001 ] iaos .00 B
HBCS-50/52/5400 HBCS-51/53/5500
METAL CASE
SAPPHIRE TIP /
/
239 094
l 158.0 {6.20)
[ l aloei—
1_ i ¥ 790 (31,00}
12.3(052) DIA.

690 {27,00)

> U=

OIMENSIONS IN { 300 (12,00} l 230 {9.0D) ‘
MILLIMETRES AND | 200 (8.001 11808700 |
HBCS-6XXX
Figure 7.
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HEWLETT SAPPHIRE TIP | HBCs-2200
U2} cackano DIGITAL BAR CODE | e 200
WANDS | HBCS-2500

Features

e SCAN ANGLE 0 TO 45 DEGREES
o OPERATING TEMPERATURE -20°C TO +65°C

o AVAILABLE IN EITHER 0.19 mm (0.0075 IN.) OR 0.13

0.13 mm (0.005 IN.) RESOLUTION

o SEALED REPLACEABLE SAPPHIRE TIP
Provides Protection from Contamination Due to Dirt
and Debris

e DIGITAL OUTPUT
Open Collector Output Compatible with TTL
and CMOS

o DECODABILITY SPECIFIED FOR GUARANTEED
PERFORMANCE

e SINGLE S5 VOLT SUPPLY

e PUSH-TO-READ SWITCH (HBCS-2200/2400)
Minimizes Power Consumption in Battery Operated
Systems

o SOLID STATE RELIABILITY

o POLYCARBONATE CASE
Durable, yet Lightweight

Description

Hewlett-Packard’s Sapphire Tip Digital Bar Code Wands are
hand-held scanners optimized to provide excellent reading of
all common bar code formats. These wands contain an opti-
cal sensor-with a 700 nm visible red LED (HBCS-2200/2300)
or an 820 nm infrared LED (HBCS-2400/2500); a photo IC
detector; and precision aspheric optics. The internal signal
conditioning circuitry converts the optical information into a
logic level pulse width representation of the bars and spaces.

Wand Dimensions

23(0.9) 4&
(] Tt
—

i 134 (5.3)

dE—= |

HBCS-2200/2400

LIB(OB)

740
{29)

C[ZZIHUB: J

I 260 (10) 200 (8)

NOTE: DIMENSIONS IN MILLIMETRES AND ({INCHES).
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The HBCS-2200/2300 wands, with their nominal 0.19 mm
spot size, are excellent choices for reading a general range of
bar codes. The HBCS-2400/2500 wands have a nominal spot
size of 0.13 - mm and are ideal for reading very high density
bar code.

All of the wands feature an internal shield for maximizing
immunity to electromagnetic interference (EMI), electrostatic
discharge (ESD), and ground loops. The shield is also
designed to eliminate noise from capacitively coupled inputs.

The HBCS-2200 and HBCS-2400, with their push-to-read
switch, are recommended for use in battery powered applica-
tions requiring low power consumption. The HBCS-2300 and
HBCS-2500 (without switch) are the usual choices for AC
powered systems.

The standard wand configuration includes a strain relieved
coiled cord, which has a comfortable extended length of 190
cm (75 in.). Maximum length is 250 cm (100 in.). The standard
connector is a 5 pin, 240 degree DIN connector.

HBCS-2300/2500

23(0.9) 1

[0 BN }
134 (5.3) 7
il 1
L 740
19 (0.8) 29
260 {10) 200 {8)

BAR CODE
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Applications

The digital bar code wand is a highly effective alternative to
keyboard data entry. Bar code scanning is faster and more
accurate than key entry and provides far greater throughput.
In addition, bar code scanning typically has a higher first read
rate and greater data accuracy than optical character recog-
nition. When compared to magnetic stripe encoding, bar
code offers significant advantages in flexibility of media,
symbol placement and immunity to electromagnetic fields.

Hewlett-Packard's sapphire tip wands are designed for use in
applications where dirt and debris are a common occurrence

and could cause clogging in a conventional open-tip wand. In
addition, the sapphire ball provides superior wear resis-
tance and improves scanning ease. The rugged yet light-
weight polycarbonate case makes these wands ideal for use
in commercial or light industrial applications.

Applications include remote data collection, work-in-process
tracking, point-of-sale data entry, inventory control, library
circulation control, medical records tracking, and repair/
service work. : .

Recommended Operating Conditions

Parameter Symbol Min. Max. Units Notes
Nominal Narrow Element Width
HBCS-2200/2300 0.19 (0.0075) mm (in)
HBCS-2400/2500 0.13 (0.005) mm (in.)
Scan Velocity VSCAN 763 127 (50) cm/sec {in/sec)
Contrast Rw-Rg 45 %
Supply Voltage Vs 45 55 Volts 2
Temperature ) Ta -20 +65 °C
Tilt Angle (See Figure 8) 3
Orientation (See Figure 1)
Notes:

1. Contrast is defined as Rw-Rs, where Rw is the reflectance of the white spaces and Rg is the reflectance of the black bars, measured at the emitter
wavelength (700 nm or 820 nm). Contrast is related to print contrast signal (PCS) by PCS = (Rw-Rg)/Rw or Rw-Rs = PCS*Rw.

2. Power supply ripple and noise should be less than 100 mV peak to peak.

3. Performance in sunlight will vary depending on shading at wand tip.

Absolute Maximum Ratings

Parameter Symbol Min. Max. Units Notes
Storage Temperature Ts ~40 +75 °C
Operating Temperature Ta -20 +65 °C
Supply Voltage
HBCS-2200/2300 Vs -0.5 +6.00 \'
HBCS-2400/2500 Vs -05 +5.75 \'%
Output Transistor Power PT 200 mw
Qutput Collector Voltage Vo -0.5 +20 A




Electrical Operation

The HBCS-2XXX family of digital bar code wands consists
of a precision optical sensor, an analog amplifier, a digitiz-
ing circuit, and an output transistor. These elements provide
a TTL compatible output from a single 4.5V to 5.5V power
supply. The open collector transistor requires an external
pull-up resistor for proper operation.

A non-reflecting black bar results in a logic high (1) level
output, while a reflecting white space will cause a logic low
(0) level output. The initial or “wake-up” state will be inde-
terminate. However, after a short period (typically less than
1 second), the wand will assume a logic low state if no bar
code is scanned. This feature insures that the first bar will
not be missed in a normal scan.

The wands provide a case, cable, and connector shield
which must be terminated to logic ground or, preferably, to
both logic ground and earth ground. The shield is con-
nected to the metal housing of the 5 pin DIN connector.

Electrical Characteristics

Grounding the shield will provide a substantial improvement
in EMI/ESD immunity in AC powered systems. However, it
is essential that the shield be properly terminated even
when EMI and ESD are not a concern, otherwise the shield
will act as an antenna, injecting electrical noise into the
wand circuitry.

The HBCS-2200/2400 wands incorporate a push-to-read
switch which is used to energize the LED emitter and elec-
tronic circuitry. When the switch is initially depressed,
contact bounce may cause a series of random pulses to
appear at the output (Vo). This pulse train will typically settle
to a final value within 5 ms.

The recommended logic interface for the wands is shown in
Figure 9. This interconnection provides the maximum ESD
protection for both the wand and the user’s electronics.

(Vs = 4.5V to 5.5V, Ta = 25°C, RL = 1KQ to 10KQ, unless otherwise noted)

Parameter Symbol Min, Typ. Max. Units Conditions Notes
Supply Current Is 42 50 mA Vs =5.0V 4
High Level Output Current loH 400 uA VoH =24V
Low Level Output Voltage VoL 0.4 \ loL=16 mA
Output Rise Time tr 34 20 us 10%-99%
Output Fall Time tf 1.2 20 us T,::i'f;t;? "
Switch Bounce

HBCS-2200/2400 tsb 0.5 5.0 ms 5
Electrostatic Discharge Immunity ESD 25 kV 6

Notes:
4. Push-to-read switch (if applicable) is depressed.

5. Switch bounce causes a series of sub-millisecond pulses to appear at the output (Vo).

6. Shield must be properly terminated (see Figure 9). The human body is modeled by discharging a 300 pF capacitor through a 500 Q

resistor. No damage to the wand will occur at the specified discharge level.

Block Diagram
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Scanning Performance

(Vs =5.0 V, RL=1.0 to 10 K(}, Ta = 25°C, Scan Velocity = 50 cm/sec)

Parameter Symbol HBCS- Typ. Max. Units Condition Fig. Note
Decodability Index 2200/2300 9 22 % 1,2,3
DI 479 78
2400/2500 12 22 % g
Average Width Error 2200/2300 | 0.005 mm
(Narrow Bars) (0.0002) (in.)
OSpn
2400/2500 | 0.024 mm
(0.0009) in) Tilt Angle 0° to 40°
Average Width Error 2200/2300 0.003 mm Preferred Orientation
(Wide Bars) (0.0001) (in.) Standard Test Tag
2400/2500 | 0.023 mm
(0.009) (in)
- 1,2,9 7
Average Width Error 2200/2300 | -0.011 mm
(Narrow Spaces) OSgn (~0.0004) (in.)
2400/2500 | -0.027 mm
(-0.0106) (in.)
Average Width Error 2200/2300 | ~0.002 mm
(Wide Spaces) OSsw (-0.0001) (in.)
2400/2500 | -0.026 mm
(~0.0010) (in.)
Deviation from Average 2200/2300 | 0.018 0.048 mm
(internal) de (0.0007) | (0.0019) (in.)
2400/2500 | 0.019 0.052 mm
(0.0007) | (0.0020) | (in) 125 7
Deviation from Average 2200/2300 0.090 0.152 mm 6.9
(First Bar) db (0.0035) | (0,0060) (in.)
2400/2500 | 0.060 0.100 mm
: (0.0024) | (0.0039) (in.)
Notes:

7. The test tag for the HBCS-2200/2300 Wands (Figure 2a) consists of black bars and white spaces with a narrow element width of 0.19 mm
(0.0075 in.) and a wide element width of 0.42 mm (0.0165 in.). This equates to a wide-to-narrow ratio of 2.2:1. A margin, or white reflecting
area, of at least 5 mm in width precedes the first bar.

The test tag for the HBCS-2400/2500 wands (Figure 2b) consists of black bars with a narrow element width of 0.13 mm (0.005 in.) and
wide element width of 0.43 mm (0.017 in.), giving a ratio of 3.4:1. The white spaces have a narrow element width of 0.28 mm (0.011 in.) and
wide element width of 0.64 mm (0.025 in.) yielding a ratio of 2.3:1. Both tags are photographically reproduced on diffuse reflecting paper

with a PCS greater than 90%.

8. Decodability index is a measure of the errors produced by the wand when scanning a standard test symbol at a constant velocity. It is

expressed as a percentage of the narrow element width.

For a more detailed discussion of the terms used here, see Hewlett-Packard Application Note 1013 “Elements of a Bar Code System”

(publication number 5953-9387).

HBCS-22/2400

HBCS-23/2500

Figure 1. Preferred Wand Orientation

a. HBCS-22/2300 Test Tag

Figure 2. Standard Test Tag Formats
(Test Tags Enlarged to Show Detail)

b. HCBS-24/2500 Test Tag




Typical Performance Curves

(Vs =5V, RL=1K(, Ta=25°C, Tilt = 15°, Vscan = 50 cm/sec unless otherwise specified)
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Selection Guide

NOMINAL
NARROW
ELEMENT
WIDTH?

LESS THAN

GREATER THAN OR

7.5 MILS

NO NEED YES
SWITCHED

WAND?

HBCS-2500

NOTES:

HBCS-2400

Y

EQUAL TO 7.6 MILS

NEED
NO SWITCHED YES

WAND?

HBCS-2300 HBCS-2200

IF IT IS NECESSARY TO READ BAR CODE PRINTED IN COLORS OTHER THAN BLACK AND WHITE IT IS RECOMMENDED THAT EITHER THE

HBCS-2200 OR HBCS-2300 WANDS BE SELECTED.

IF IT IS NECESSARY TO READ SECURITY “BLACK-ON-BLACK"” BAR CODE (CARBON-BASED BLACK AND WHITE BAR CODE WITH A BLACK
OVERLAY), IT IS RECOMMENDED THAT EITHER THE HBCS-2400 OR THE HBCS-2500 WANDS BE SELECTED.

[TTTTT T 1
SHIELD |
! Vs (1) [
}
+|| I°TRANSZORB, 13 8% | Jowr
47uF == || | PEKE75C 1 3174w =
; s EAC:) 2 | qu'L
RS BN o)
| |
| : 741514
: GND(3) L — - s
| _SHIELDS, 1 1 A1
IR (T D —— 1 =
WAND ELECTROSTATIC DISCHARGE ~ SYSTEM INTERFACE

SUPPRESSION INTERFACE

®TRANSZORB IS A REGISTERED TRADEMARK OF GENERAL
SEMICONDUCTOR INDUSTRIES. TEMPE AZ.

Figure 9. Recommended Logic Interface (When earth ground is
not available, connect shield to logic ground, as shown by dotted

line).

@ 13.2(0.53)

[ 59 (2.3)

NOTES:

1. DIMENSIONS IN MILLIMETRES AND (INCHES).
PIN WIRE COLOR FUNCTION
1 RED Vs SUPPLY VOLTAGE
2 WHITE Vo OUTPUT
3 BLACK. GROUND
4 N/A N/C
5 N/A N/C
CASE - SHIELD (MUST BE

CONNECTED)

Figure 10. Connector Specifications.

Mechanical Considerations

The wands include a standard 5 pin, 240° DIN connector.
The detailed specifications and pin-outs are shown in Figure
10. Mating connectors are available from RYE Industries and
SWITCHCRAFT in both 5 pin and 6 pin configurations.
These connecors are listed below. '

Connector Configuration
RYE MAB-5 5 Pin
SWITCHCRAFT 61GA5F 5 Pin
SWITCHCRAFT 61HASF 5 Pin
RYE MAB-6 6 Pin
SWITCHCRAFT 61GA6F 6 Pin

Maintenance Considerations

There are no user serviceable parts inside the wand. The tip
is designed to be easily replaceable, and if damaged it should
be replaced. Before unscrewing the tip, disconnect the wand
from the system power source. The part number for the wand
tip is HBCS-2999. The tip can be ordered from any Hewlett-
Packard franchised distributor.

Figure 11. Sapphire Tip.

Optional Features

For options such as special cords, connectors or labels, con-
tact your nearest Hewlett-Packard sales office or franchised
Hewlett-Packard distributor.
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HEWLETT
PACKARD

K

BAR CODE WAND

DIGITAL HEDS -3000

HEDS-3050

Features

e 0.3 mm RESOLUTION
Enhances the Readability of dot matrix printed
bar codes

e DIGITAL OUTPUT
Open Collector Output Compatible
with TTL and CMOS

e PUSH-TO-READ SWITCH (HEDS-3000)
Minimizes Power in Battery
Operated Systems

© SINGLE 5V SUPPLY OPERATION
e ATTRACTIVE, HUMAN ENGINEERED CASE
e DURABLE LOW FRICTION TIP

e SOLID STATE RELIABILITY
Uses LED and IC Technology

o SHIELDED CASE AND CABLE (HEDS-3050)
Maximizes EMI/ESD Immunity in AC
Powered Systems

Description

The HEDS-3000 and HEDS-3050 Digital Bar Code Wands
are hand held scanners designed to read all common bar
code formats that have the narrowest bars printed with a
nominal width of 0.3 mm (0.012in.). The wands contain an
optical sensor with a 700 nm visible light source, photo IC
detector, and precision aspheric optics. Internal signal
conditioning circuitry converts the optical information
into a logic level pulse width representation of the bars
and spaces.

The HEDS-3000 comes equipped with a push-to-read
switch which is used to activate the electronics in battery
powered applications requiring lowest power consump-
tion. The HEDS-3050 does not have a switch, and features
internal metal shielding that maximizes immunity to

Wand Dimensions
HEDS-3000

23(0.9) y! r—o{—— 22{0.9)
J— | [

—

PUSH-TO-READ
SWITCH

@

1050 {41.0}

} 133(6.2)

dE= |

20 (0. 8)

:mC[[ﬂ}qi

electromagnetic interference, electrostatic discharge,
and ground loops in AC powered systems. Both wands
feature a strain relieved 104 cm (41 in.) cord with a nine-
pin subminiature D-style connector.

Applications

The Digital Bar Code Wand is an effective alternative to
the keyboard when used to collect information in self-
contained blocks. Bar code scanning is faster than key
entry and also more accurate since most codes have
check-sums built-in to prevent incorrect reads from being
entered.

Applications include remote data collection, ticket
identification systems, security checkpoint verification,
file folder tracking, inventory control, identifying assem-
blies in service, repair, and manufacturing environments,
and programming appliances, intelligent instruments and
personal computers.

HEDS-3050

23409 [a———t——zz (0.9

133(5.2) i

1 ALL DIMENSIONS IN MILLIMETRES AND (INCHES)
2. WEIGHT: NET 465 {150z} SHIPPING 171g {6502.)
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Electrical Operation

The HEDS-3000 and HEDS-3050 consist of a precision
optical sensor, an analog amplifier, a digitizing circuit, and
an output transistor. These elements provide a TTL com-
patible output from a single voltage supply range of 3.6V
to 5.75V. A non-reflecting black bar results in a logic high
(1) level, while a reflecting white space will cause a logic
low (0) at the Vo connection (pin 2). The output of the
wands is an open collector transistor.

The HEDS-3050 provides a case and cable shield (pin 5)

electronic circuitry. When the switch is initially depressed,
its contact bounce may cause a series of random pulses to
appear at the output, Vo. This pulse train will typically
settle to a final value within 0.5 ms. This initial pulse train is
eliminated when a switchless HEDS-3050 is used.

Recommended Operating
Conditions

which must be connected tg logic ground and preferablly_ Parameter Symbol | Min. | Max. | Units
e e 1 e ety o s oy [Barwiah | 56 | 03 o
powered systems. Scan Velocity Vscan 7.6 76 cm/s
The recommended logic interface for the wands is shown Contrast PCS 70 . %
in Figure 3. This interconnection provides maximum .ESD Supply Voltage Vs 3.6 5.75 v
protection for both the wand and the user’s electronics. Temperature Ta 0 55 G
Thg H!EDS-SOOO incorporates a push-to-reaq switch Orientation See Figure 1
which is used to energize the 700nm LED emitter and
Absolute Maximum Ratings
Parameter Symbol Min, Max. Units Notes
Storage Temperature Ts -20 55 °C 1
Operating Temperature Ta 0 55 °C
Supply Voltage Vg -0.5 6.0 Vv 2
Output Transistor Power PT 200 mW
Output Collector Voltage Vo 20 v

Electrical Characteristics

Vs = 3.6V to 5.75V at Ta = 25°C, RL = 2.2kQ,unless otherwise noted)

Parameter Symbol| Min. | Typ. | Max. |Units Conditions Fig. | Notes
Switch Bounce{HEDS-3000} tsv 0.5 5 ms 3
High Level Quiput Current| IoH 400 | uA |Vow = 2.4V, Bar Condition (Black) 3
Low Level Output Voltage Vou 0.4 V lloL = 16mA, Space Condition (White)| 3
Output Rise Time tr 2 #S | 10%-90% Transition 3
Qutput Fall Time ¢ 100 ns | 90%-10% Transition 3
Supply Current Is 42 | 50 | mA |Vvs =5V, Bar Condition {Black) 2,4
Block Diagram
HEDS-3000 = Vsih
= OPTICAL
(WITH SWITCH) SENSOR -—ﬂf’ :fl‘— Jader
HEDS-3050 ] — Vo2)

OPTICAL
SENSOR

(SHIELDED)

aME>—| DIGITIZER N
‘ 7]

GND (7}
SHIELD{S)
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GUARANTEED WIDTH ERROR PERFORMANCE
(Vs =5V, Ta=0°C to 55°C, RL = 2.2kQ,unless otherwise noted)

Parameter Symbol Min. Typ. Max. Units Conditions Fig. | Notes
1 5
; =050
o X 0.08 (3.2) | 0.13(5.2) mm Ta=25°C , 26| 7.8
S Al : -3)
1 0.10 (3.8) | 0.15(5.7) (in.x1073! Ta= Ma’rgln_z 5mm 11 | 9,10
Bar 0° to 55°C Height = 0.25mm 11
Width Tilt =0° 12| 67
Error - (- ( =050 V<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>