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Hewlett-Packard:

A Leader in Components

A Brief Sketch

Founded in 1961, and
headquartered in San Jose,
California, the Hewlett-Packard
Company’s Components Group is
the world’s largest independent
supplier of communications
components. Today the group has
approximately 9500 employees,
and had fiscal 1995 revenues of
$856 million.

The Components Group
incorporates three major
divisions—Optoelectronics,
Optical Communication and
Communications Components—
and serves six major markets:
communications, computer/
office, industrial, transportation,
consumer and government/
military. Included in the Compo-
nents Group’s extensive line of
more than 9,000 components are
visible and infrared LED lamps;
visible LED displays, light bars
and arrays; Infrared Data
Association (IrDA)-compliant
infrared transceiver modules;
fiber-optic transceivers,
transmitters and receivers
meeting most of today’s industry
standards; motion control
devices; optocouplers and related
optically-isolated control compo-
nents; bar-code scanners; RF and
microwave semiconductors; and
communications amplifiers and

assemblies. HP offers the world’s
brightest LEDs and is a technical
leader for visible III-V products.

The Components Group markets
products through a sales force of
300 technically-educated sales
professionals located in about 40
countries. HP components are
also sold through a worldwide
distributor network with more
than 150 locations. Altogether,
95 percent of sales revenues are
from customers external to HP.

The Components Group
maintains five marketing centers
worldwide in San Jose, California;
Boeblingen, Germany; Tokyo,
Japan; Frimley, UK; and
Singapore. Each is fully staffed
with product application and
support engineers and each is
responsible for regional decision
making. A design center in )
Tokyo is specifically chartered to
develop products for the
Japanese market.

Local decision-making is central
to HP’s transnational business
strategy which focuses on
customer satisfaction. In addition
to providing the right product
with superior quality and
reliability, the Components
Group strives to ensure world-
wide product availability,

accurate on-time delivery and up-
to-date technical information for
its customers.

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

At Hewlett-Packard, quality is
integral to product development,
manufacturing, and final intro-
duction. HP’s commitment to
quality means that there is a
continuous process of improve-
ment and tightening of quality
standards. Manufacturing quality
circles and quality testing
programs are important
ingredients in HP products.

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

The body of this book is printed on
recycled paper.
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About This Catalog

About This Catalog

To help you choose and design
with Hewlett-Packard optoelec-
tronic components, this catalog
contains detailed product
specifications. The catalog is
divided into four product
sections:

1. LED Lamps and Indicators

2. LED Light Bars and Bar Graph
Arrays

3. LED Displays

4. Infrared Products

How to Find the Right

Information

¢ The Table of Contents helps
you locate the product sections
as well as the selection guides
for each product section.

* The Alphanumeric Index (p. iv)
lists every component in this
catalog and the page number
on which the corresponding
data sheet is located.

¢ Selection Guides at the

beginning of each of the four
product sections allow you to
quickly select products most
suitable for your application
and also list the page number
on which the corresponding
data sheet is located.

Following the product sections is -

a complete listing of available
application notes and briefs
which can be easily obtained. The
final section contains sales and
service information.

How to Order

To order any component in this
catalog, call your nearest HP
authorized distributor or HP sales
office.

A complete listing of HP °
authorized distributors is located
on page 6-3. These distributors
can offer off-the-shelf delivery for
most HP components.

Service and Support

For technical assistance or to find
out the location of your nearest
HP sales office, distributor or
representative call (US and
Canada only): 1-800-235-0312 or
408-654-8675.

Elsewhere in the world, call your
local sales office located in your
telephone directory. Ask for a
Components representative.

For Additional
Information

For additional technical literature
not available in this catalog, try
our fax-back service (US and™
Canada only) at: 1-800-450-9455.

Elsewhere in the world, call your
local HP sales office located in
your telephone directory. Ask for
a Components representative.

Information regarding
Hewlett-Packard Components
Group products is available on
the World Wide Web via the
Hewlett-Packard home page at:
http://www.hp.com/

or directly at:
http://www.hp.com/go/
components/
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HSME-T700 .........cooovveviiiiiireierecneene 1-204
HSMF-C655
HSMG-C650 ..
HSMG-C670 ..
HSMG-T400

HSMG-T500
HSMG-T600...

HSMG-T700...

HSMH-C650 .. -
HSMH-CO70 ...ccnvvietiiiiiniiiieieeieeieeeieens 1-212

HSMH-T400
HSMH-T500
HSMH-T600
HSMH-T700...
HSMJ-T425

HSMJ-T525
HSMJ-T625
HSMJ-T725
HSMS-C650
HSMS-C670



HSMS-T400
HSMS-T500
HSMS-T600
HSMS-T700
HSMY-C650

5082-T302 ...cooeiiiiiiiiiiiccce 3-187
5082-T304 ......oovviiiieiiiiiicicccccc e 3-187
5082-7340 ....

5082-7610 ....

5082-7611

B082-TOI3 ..cvevirienienicicciccc e 3-50
B5082-TO16 ...ccuvenririiiiiiiiiiccis 3-50
5082-T620 .....cooviiiiiniiiiiiiiiericieercecrenceees 3-50
5082-7621 ....

5082-7623

Bold = New Product
Note: Standard Options Available (see page xiv).

B082-T626 .....ccovvvuriririviriieiricniiiiciiiiecsiecaenne 3-50
5082-7650 ...
5082-7651 ...
5082-7653 ...
5082-7656

B5082-T660 .....ccuvrinririiiiiir i 3-50
5082-7661 ...

5082-7663
5082-7666
5082-7730

5082-7731 ...
5082-7736 ...
5082-7740 ...
5082-7750
5082-7751

BO82-TTH6 ....eovviiriiiiiiniie it 3-50
B5082-TTB0 ...cevivviiiiiiiiiiieiieee s 3-50

xiii



Solid State Display Intensity and Color

Selections
Option SO1

Option S02

Option S20

Option 011
Option 012
Option 013
Option 021
Option 022
Option 031

Option 032
Option 1L1

Option 1S1
Option 2L1

Option 2S1

Intensity and Color

Selected Displays .......cccceeueerne 3-13

Intensity and Color

Selected Displays ........ccceeeuvueeeen. 3-13

Intensity and Color

Selected Displays ........ccceeeveernne 3-13
Lead Bend Options, Subminiature Lamps

Tape and Reel,

1500 Lamps per Reel................ 1-188

Gull Wing Array,

Bulk Packaging .......cccccceeeveennnin 1-188

Gull Wing Array,

Shipping Tube........cccceceereerennns 1-188

Yoke Lead, Tape and Reel,

1500 Lamps per Reel................ 1-188

Yoke Lead,

Bulk Packaging ..........ccceenunen. 1-188

Z-Bend, Tape and Reel,

1500 Lamps per Reel................ 1-188

Z-Bend, Bulk Packaging ........... 1-188

2.54 mm (0.100 in) Rt. Angle

Bend, Long Leads ..........cc........ 1-188

2.54 mm (0.100 in) Rt. Angle

Bend, Short Leads.................... 1-188

5.08 mm (0.200 in) Rt. Angle

Bend, Long Leads .................... 1-188

5.08 mm (0.200 in) Rt. Angle

Bend, Short Leads.........cccceuue. 1-188

Luminous Intensity and Color Binning Options

Option S02

Option S20

Option S22

This option provides the selection
of lamps from two adjacent
luminous intensity

Categories ......ccvvueeereneneennnnnee 1-219
Devices selected to two
color bin categories ................. 1-219

Devices selected to two
IV categories and two
color bin categories ................. 1-219

Right Angle and Panel Mount Options

Option 102

Xiv

T-1 Rt. Angle,
2 Element Array ........cccceeeennn... 1-147

Option 103  T-1 Rt. Angle,
- 3 Element Array .................

Option 104  T-1 Rt. Angle,
4 Element Array .................

Option 105 T-1 Rt. Angle,
5 Element Array .................

Option 106  T-1 Rt. Angle,
6 Element Array .................

Option 107  T-1 Rt. Angle,
7 Element Array .................

Option 108 T-1 Rt. Angle,
8 Element Array .................

Panel Mount Options

1-122

Option 007  High Profile T-13/s w/HLMP-0104

Clip & Ring .....cccceecueeeuneen.
Option 010  T-1%/4 Rt. Angle,

Leads Sheared Even............
Option 100  T-1%4 Rt. Angle,

Leads Unsheared Uneven
Option 101  T-1 Rt. Angle,

Leads Sheared Even............
Option 010  T-1 Rt. Angle,

Leads Unsheared Uneven
Option 010  Subminiature Rt. Angle
Tape and Reel Options
Option 001  T-1%/4, 5 mm (0.197 in)

Formed Leads,

1300 Lamps per Reel .........
Option 001  T-1, 5 mm (0.197 in)

Formed Leads,

1800 Lamps per Reel .........
Option 002  T-13/+, 5mm (0.197 in)

Formed Leads,

1300 Lamps per Reel .........
Option 002  T-1, 5mm (0.197 in)

Formed Leads,

1800 Lamps per Reel .........

LED Light Bars Standard Options

Option S02  Devices Selected to
Two (2) lv Categories ........
Option S22  Devices Selected to

Two (2) Iv Categories
and Two (2) Color

Bin Categories ...................
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A cackars

LED Lamps

Hewlett-Packard has expanded its
families of LED lamps to include
a wide selection from general
purpose GaP devices to high
brightness AllnGaP devices. High
brightness AlInGaP light emitting
material technology is now
packaged into devices capable of
providing the light output neces-
sary for outdoor applications of
all kinds.

New High Brightness -
SunPower Series LEDs

HP’s new AS and TS AlInGaP
(Absorbing Substrate and
Transparent Substrate Aluminum
Indium Gallium Phosphide)
LEDs, trade named SunPower
Series LEDs, are available in
both through hole and SMT
packages. -

New Revolutionary SunPower-
Series, Super Flux LEDs
Newly developed, low thermal
resistance, high flux output LED
lamps are now available. These
new devices allow operation at
higher than normal drive currents,
producing sufficient light output
to reduce the quantity of lamps in
existing designs. The HPWA- -
DX00/-MXO00 series incorporates

1-2

AS AlInGaP LED technology. The
HPWT-DX00/-MXO00 series
incorporates TS AlInGaP LED
technology for those applications
requiring the ultimate in light
output performance. Popular
applications for these newly
developed Super Flux LED
devices are interior and exterior
automotive lighting, moving
message panel displays, and
those applications incorporating
light guides. ‘

New SunPower Series T-1%,

(5 mm) Precision Optical Per-
Jormance AllnGaP LED Lamps
These new precision optical
performance LED lamp devices
produce the necessary outdoor
luminance for roadway signs and
traffic signals that must be easily
seen by motorists in both bright
sunlight and adverse weather
conditions. These devices also are
ideal for full matrix outdoor
advertising signs, displaying both
messages and graphics. These
Precision Optical
Performance T-1%4, 5 mm
AlInGaP lamps are direct
replacement for incandescent and
quartz halogen-fiber optic
technologies.

Brightest SunPower Series
SMT LEDs in the World

Packaging HP’s new AlInGaP

- LED technology into a broad

selection of surface mount
technology (SMT) packages pro-
vide light output performance
unmatched in the industry for
demanding surface mount appli-
cations. These new advanced
SMT LED devices provide
designers with high brightness
indicator options on pc board

- assemblies where SMT is the

primary pc board assembly
technology. The HLMT-Q100 is
the world’s first 1 candela SMT
LED indicator device, bright
enough to replace subminiature
incandescent lamps at compar-
able cost. In many instances,
designers may find these new
AllnGaP SMT LED devices will
easily replace through hole LED
components, with the same or
better optical performance.



Visible LED Device
Classifications with
Respect to the European
CENELEC EN60825-1
Standard

The 1996 revised European
CENELEC EN60825-1 Standard
requires manufacturers to deter-
mine if eye safety labels should
be placed on their products that
contain certain high luminance
LED devices. Not all LED devices
produce sufficient luminance to
require eye safety labeling. Only
certain LED device types utilizing
the new high performance LED
technologies may require end
product safety labeling. The need
to place eye safety labeling on a
products using LED devices is
dependent upon the product
design and the use conditions for
the LEDs. The criterion for eye
safety labeling is the luminous
output of LED devices in end
products compared against an

Accessible Emission Limit (AEL).

LED devices are classified in the
IEC 825-1 and CENELEC
EN60825-1 Standards as either
AEL Class 1 or AEL Class 2
depending upon the luminous
output of the device compared
against the AEL intensity for that
device. Most LED devices are
classified as AEL Class 1 devices.
End products that utilize AEL
Class 1 LED devices do not
require eye safety labeling on the
product. However, AEL Class 1
notification is required in the
product’s user documentation.
Some LED devices utilizing the
new high performance LED tech-
nologies can produce sufficient
luminance to be classified as
Class 2 devices. Those end
products that utilize Class 2 LED
devices may require eye safety
labeling, depending upon the
drive conditions, filtering, and
other design parameters.

Hewlett-Packard provides eye
safety labeling on the shipment
packaging for LED products that
are measured to be AEL Class 2
LED devices when driven at the
data sheet maximum dc drive
current. It is the responsibility of
the manufacturer of products
utilizing AEL Class 2 LED devices
to comply with the requirements
of the IEC 825-1 and CENELEC
EN60825-1 Standards and
properly label products according
to their measured classification.

EYE SAFETY

INFORMATION
These LED devices are
measured to be AEL Class 2
LED Products per IEC 825-
1 and CENELEC EN60825-
1 Standards when operated
at the maximum data sheet
dc drive current. For eye
safety, do not stare into the
light beam of these LED
devices at close range.

For additional information
on Hewlett-Packard LED
devices with regard to the
1IEC 825-1 and CENELEC
EN60825-1 Standards,
request Application Brief I-
015 through your local sales
office.

For information on AEL values,
LED classifications, and product
labeling per the CENELEC EN
60825-1 Standard, refer to
Hewlett-Packard Application
Brief I-015.

Visible LED Devices and
Eye Safety with Respect
to MPE Values as Defined
in the European IEC 825-
1 Standard

Under normal use conditions,
LED luminance and eye safety is
usually not a concern. LED
devices are safe for normal
viewing in final product assem-
blies where eye safety considera-
tions have been included in the
design of those products and
those products are utilized under
normal intended use conditions.

Some LED devices utilizing new
high performance LED technolo-
gies can product sufficient
luminance to raise a concern for
eye safety when viewed under non-
normal use conditions. The criteria
for evaluating the luminous output
of LED devices and eye safety are
Maximum Permissible Exposure
(MPE) values defined in the
European IEC-825-1 Standard.
Viewing an LED device at the MPE
test conditions is considered to
have the possibility of causing eye
injury to an observer when the high
luminance of an LED device
exceeds the MPE value for that
device. Manufacturers utilizing
high luminance LED devices in
their products should take into
account eye safety in the intended
use and design of those products.

For information on MPEs and eye
safety, refer to Hewlett-Packard
Application Brief I-009.
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Super Flux LEDs

) Typical Typical
Device Description Luminous | Viewing | Forward
Flux Angle - | Voltage [Page
Package Outline Drawing ~ Part No. Color, A4 Package Lens @70mA | 20'2 |@70mA | No.
New! | HPWR-M300 | TS AiGaAs | Square Untinted, | 800 mim 90° 225V |1-25
Red with Nondiffused,
643 nm 4 Leads 3 mm Dia.
New! | HPWA-MH00 | AS AllnGaP Dome 1250mim | 90° | 225V
i Red-Orange
New! | HPWA-DH00 615 nm 60°
New! | HPWA-MLOO | AS AllnGaP 1250 mim | 90°
- Amber
New! | HPWA-DL0O 590 nm 60°
New! | HPWT-MH00 | TS AlinGaP 2500 mim | 70° 265V
Red-Orange
New! | HPWT-DH00 617 nm 40°
New! | HPWT-MLOO | TS AlinGaP 2500mim | 70° -
Amber
New! | HPWT-DL00 562 nm 40°
T-13/4 (5 mm) High Performance AlinGaP LED Lamps
Sunpower Typical Typical
Device LED Lamps Description Luminous | Viewing | Forward
- Intensity Angle | Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens @20 mA 2012 | @20 mA No.
‘ New!| HLMT-CLOO Amber Untinted, 8300 mcd 8° 20V 1-37
592 nm Nondiffused \
New!| HLMT-CH00 | Red-Orange 9000 med
Cee—= 617 nm
New! | - HLMT-DL0O Amber 1500 med 24°
592 nm
New!| HLMT-DH00 | Red-Orange 1800 med
617 nm
HLMA-CL00O Amber 3500 med 7° 19V
590 nm
HLMA-CHO00 | Red-Orange 3500 med
615 nm
HLMA-DL0OO Amber 800 med 24°
590 nm )
HLMA-DHO0 | Red-Orange 600 med
615 nm
HLMA-DG00 | Red-Orange 500 med
622 nm




T-13/4 (5 mm) Precision Optical Performance AlinGaP LED Lamps

Sunpower Typical Typical
Device Series LEDs Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, Ay Lens * | @20mA | 2012 |@20mA | No.
New! | HLMA-CL20 Amber Untinted, A | 4000 mcd 8° 19V | 1-31
New! | HLMA-GL20 592 nm Nondiffused B
New! | HLMA-CL22 o]
New! | HLMA-GL22 D
New! | HLMA-CH20 Red-Orange A | 4000 mcd
New! | HLMA-GH20 617 nm B
New! | HLMA-CH22 o]
New! | HLMA-GH22 D
New! | HLMA-CL15 Red A | 1700 mcd
A B New! | HLMA-GL15 630 nm B
New! | HLMA-CL17 o]
New! | HLMA-GL17 D
New! | HLMA-CJ15 Amber A | 1300 mcd 15°
New! | HLMA-GJ15 590 nm B
New! | HLMA-CJ17 C
New! | HLMA-GJ17 D
New! | HLMA-CH15 Red-Orange A | 1300 med
New! | HLMA-GH15 617 nm B
c D New! | HLMA-CH17 o
New! | HLMA-GH17 D
New! | HLMA-CG15 Red A | 800 mcd
New! | HLMA-GG15 622 nm B
New! | HLMA-CG17 ¢
New! | HLMA-GG17 D

*Denotes package configuration.
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T-13/4 (5 mm) High Performance AlinGaP, Tinted Diffused, LED Lamps

Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens @20mA 202 | @20 mA No.
) New!| HLMA-DL05 Amber Tinted, 100 med 65° 1.9V 1-49
ﬁ. : 592 nm Diffused
New!| HLMA-DHO5 | Red-Orange
) 615 nm
T-13/a (5 mm) High Performance TS AlGaAs Red LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, Ay Lens @20 mA 2012 | @20 mA No.
HLMP-8103 Deep Red Untinted, 3000 med 7° 1.85V 1-44
HLMP-8102 644 nm Nondiffused 2000 med
CEe=—— HLMP-8100 1000med | 19°
HLMP-C100 750 med 30°
HLMP-C110 400 med 40°
T-13/4 (5 mm) High Performance TS AlGaAs, Tinted Diffused, Red LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
. Intensity Angle | Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens @20 mA 202 | @20mA No.
New! | HLMP-D115 Deep Red Tinted, 250 med 40° 185V 1-49
ClF——" yewr [FiwPDi0 | 64 Diffused 350med | 25°
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p=4
3 (7]
T-13/2 (5 mm) Wide Viewing Angle, High Intensity LED Lamps @ 5
Typical Typical % 2_‘)
Device Description Luminous | Viewing | Forward a2
Intensity Angle | Voltage | Page W
Package Outline Drawing Part No. Color, A4 Lens @40 mA 202 | @40 mA No.
New! | HLMA-VL0O AS AlinGaP Untinted, | 460 mcd 60° 1.90V 1-56
Amber 592 nm Nondiffused Horizontal,
New! | HLMA-VH0O AS AlinGaP 30°
Gg Red-Orange 615 nm Vertical
New! | HLMP-V100 TS AlGaAs 1000 mcd 1.85V
Deep Red 644 nm
New!| HLMP-V500 GaP 270 med 22V
Green 570 nm
T-13/4 (5 mm) SiC Blue LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
; Intensity | Angle Voltage | Page
Package Outline Drawing Part No. Color, Ay Lens @20mA 202 @20mA| No.
HLMP-DB00 Blue Diffused 3 med 38° 35V 1-62
(@ s HLMP-DB15 480 nm Untinted, 12 med 15°
Nondiffused
T-13/4 (5 mm) High Intensity DH AlGaAs LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens @20mA 20'2 | @20 mA No.
HLMP-D101 Deep Red Tinted, 70 med 65° 18V 1-66
G: 637 nm Diffused
HLMP-D105 Untinted, 240 mcd 24°
Nondiffused
T-1%/4 (5 mm) Low Current DH AlGaAs Lamps
Typical Typical
Device Description Luminous| Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, Ay Lens @1mA 202 | @1 mA | No.
HLMP-D150 Deep Red Tinted, 3 med 65° 16V | 1-71
637 nm Diffused
C/—= HLMP-D155 Untinted, Tomed | 24°
Nondiffused




T-13/2 (5 mm) Very High Intensity DH AlGaAs Lamps*

Typical Typical
" Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, Ay Lens @20mA | 202 |@20mA| No.
ﬁ . HLMP-4100 Deep Red Untinted, 750 med 8° 1.8V *
- HLMP-4101 637 nm Nondiffused 1000 mcd
*Contact your local Hewlett-Packard components sales representative for information regarding these products.
T-13/4 (5 mm) Super Ultra-Bright LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens @20 mA 202 | @20mA | No.
HLMP-8115 DH AlGaAs Aspheric 1000 med 10° 1.8V 1-75
CEe— HLMP-8109 |  Deep Red 637 nm Dome, | 500med | 20°
HLMP-8205 GaAsP/GaP Untinted, "a50med | 10° | 19V
HIMP-8209| HER626nm Nondifused | g5 med | 20°
HLMP-8305 GaAsP/GaP 350 med 10° 21V
HLMP-8309 Yellow 585 nm 260 med 20°
HLMP-8405 GaAsP/GaP 350 med 10° 19V
HLMP-8409 Orange 602 nm 260 mcd 20°
HLMP-8505 GaP/GaP 400 mcd 10° 22V
HLMP-8509 Green 569 nm 300 med 20°
HLMP-8605 GaP/GaP 75 med 10°
Emerald Green 560 nm
T-13/4 (5 mm) Ultra-Bright LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page |
Package Outline Drawing Part No. Color, Ay Lens @20mA | 202 |@20mA| No.
HLMP-3750 GaAsP/GaP Standard 125 med 24° 19V | 1-83
et : HER 626 nm Dome
C— HLMP-3850 GaAsP/GaP Untinted, 140 mcd 21V
Yellow 585 nm Nondiffused
HLMP-3950 GaP/GaP 140 med 22V
Green 569 nm
HLMP-D640 GaP/GaP 21 med
Emerald Green 558 nm
HLMP-3390 . GaAsP/GaP Low Profile 55 med 32° 19V
HER 626 nm Aspheric
HLMP-3490 GaAsP/GaP Dome, 21V
Yellow 585 nm Untinted,
HLMP-3590 GaP/GaP Nondifused 22V
Green 569 nm
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T-13/2 (5 mm) High Intensity LED Lamps

Typical Typical
Device Description Luminous | Viewing| Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens @10mA | 202 | @20mA| No.
HLMP-3315 GaAsP/GaP Tinted, 40 med 35° 19V | 1-88
ﬁ, HLMP-3316 HER 626 nm Nondiffused 60 mcd
HLMP-3415 GaAsP/GaP 40 med 20V
HLMP-3416 Yellow 585 nm 50 med
HLMP-3517 GaP/GaP 50 med 24° 21V
HLMP-3519 Green 569 nm 70 med
T-13/4 (5 mm) Diffused LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens @10 mA 202 | @20mA | No.
HLMP-3300 GaAsP/GAP Tinted, 3.5 med 60° 19V 1-94
HLMP-3301 HER 626 nm Diffused 7 med
@ m— HLMP-3762 12med
HLMP-D400 GaAsP/GaP 3.5 med 20V
HLMP-D401 Orange 602 nm 7 med
HLMP-3400 GaAsP/GaP 4 med
HLMP-3401 Yellow 585 nm 8 med
HLMP-3862 12 med
HLMP-3502 GaP/GaP 2.4 med 21V
HLMP-3507 Green 569 nm 5.2 med
HLMP-3962 14 med
HLMP-D600 GaP/GaP 3 med
Emerald Green 558 nm
T-13/4 (5 mm) Low Profile LED Lamps (Non-Diffused)
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity Angle | Voltage | Page
. Package Outline Drawing Part No. Color, Ay Lens @10mA 2012 [@20mA | No.
HLMP-3365 GaAsP/GaP Aspheric 10 med 45° 19V | 1-101
HLMP-3366 HER 626 nm Dome, 18 med
<II|==' HLMP-3465 GaAsP/GaP Tinted, 12 med 20V
HLMP-3466 Yellow 585 nm Nondiffused 18 med
HLMP-3567 GaP/GaP 7 med 40° 21V
HLMP-3568 Green 569 nm 15 med
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T-13/a (5 mm) Low Profile LED Lamps (Diffused)

Typical
Device Description Luminous | Viewing | Typical
— Intensity | Angle |Forward | Page
Package Outline Drawing Part No. Color, A4 Lens @ 10 mA 202 Voltage No.
HLMP-3350 GaAsP/GaP Aspheric, 3.5mcd 50° 19V | 1-101
HLMP-3351 HER 626 nm Tinted, 7 med @ 10mA
CE=- HLMP-3450 GaAsP/GaP Diffused 4med 20V
HLMP-3451 Yellow 585 nm- 10 med @ 10mA
HLMP-3553 GaP/GaP 3.2 med 21V
HLMP-3554 Green 569 nm 10 med @ 10mA
T-13/2 (5 mm) Low Current LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity Angle | Voltage | Page
Package Outline Drawing Part No. Color, Ay Lens @2mA 2012 @2mA No.
HLMP-4700 GaAsP/GaP Tinted, 2.3 med 50° 1.8V 1-108
— HER 626 nm Diffused
Ll|=' HLMP-4719 GaAsP/GAP 2.1 med 19V
Yellow 585 nm
HLMP-4740 GaP/GaP 2.3 med 1.8V
: Green 569 nm
T-13/4 (5 mm) 5 Volt, 12 Volt, Integrated Resistor LED Lamps
Device Description Typical | Viewing | Typical
Luminous | Angle | Current, | Page
Package Outline Drawing Part No. Color, A4 Lens Intensity 2012 Voltage No.
HLMP-3600 GaAsP/GaP Tinted, 8 mcd 60° 10mA | 1-113
HER 626 nm Diffused @5V @5V
ﬁ HLMP-3601 8med TBmA
@12V @12V
HLMP-3650 GaAsP/GaP 8 mcd 10 mA
Yellow 585 nm @5V @s5V
HLMP-3651 8 med 13mA
@12V @12V
HLMP-3680 GaP/GaP 8 mcd 10mA
Green 569 nm @5V @5V
HLMP-3681 8 med 13mA
' @12V @12V




[=]
Zo0
T-13/4 (5 mm) Bicolor LED Lamps » 5
Typical Typical =h
Device Description Luminous | Viewing | Forward 5‘ =]
Intensity | Angle | Current | Page w =
Package Outline Drawing Part No. Color, A4 Lens @ 10 mA 202 |@10mA | No.
HLMP-4000 GaAsP/GaP Untinted, 5med 65° 19V | 1-157
% HER 626 nm Diffused
GaP/GaP 8 med 21V
Green 569 nm
T-13/4 (5 mm) LED Lamp Mounting Hardware
Device Page
Package Outline Drawing Part No. Description No.
@ HLMP-5029 Right Angle Mount Housing 1-120
ﬁ HLMP-0104 Panel Mount Clip and Retaining Ring 1-122
T-1 (3 mm) High Performance AS AlinGaP LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens @ 20 mA 2012 | @20mA | No.
HLMA-KLOO AlinGaP Untinted, | 200 med 45° 19V 1-37
T Amber 590 nm Nondiffused
HLMA-KH00 AlinGaP
Red-Orange 615 nm
T-1 (3 mm) High Performance TS AlGaAs Red LED Lamps
Typical
Device Description Typical Viewing | Forward
Luminous Angle Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens Intensity 201/2 @20mA | No.
New! | HLMP-J105 Deep Red Untinted, 340 med 45° 19V [ 1124
644 nm Nondiffused @ 20mA
T——— New! [FWPII5S 6 med 16V
Low Current @ 0.5mA
New! | HLMP-J100 Tinted, 175 med 55° 19V
Diffused @ 20 mA
New! | HLMP-J150 3 mcd 16V
Low Current @ 0.5mA




T-1 (3 mm) High Intensity DH AlGaAs Red LED Lamps

) Typical Typical
Device Description Luminous | Viewing | Forward
Intensity Angle | Voltage | Page
Package Outline Drawing Part No. Color, Ay Lens @20mA 202 | @20mA | No.
HLMP-K101 Deep Red Tinted, 45 med 60° 1.8V 1-66
€| — 637 nm Diffused
HLMP-K105 Untinted, 65 med 45°
Nondiffused
T-1(3 mm) Low Current DH AlGaAs Red LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, Ay Lens @ 1mA 2012 | @1mA No.
HLMP-K150 Deep Red Tinted, 2 med 60° 1.6V 1-71
G: 637 nm Diffused
HLMP-K155 Untinted, 3 med 45°
Nondiffused
T-1 (3 mm) Ultra-Bright LED Lamps v
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, A Lens @20mA | 2072 |@20mA | No.
HLMP-1340 | GaAsP/GaP Untinted, 45 med 45° 19V 1-83
HER 626 nm Nondiffused
a— HLMP-1440 GaAsP/GaP 21V
Yellow 585 nm
HLMP-1540 GaP/GaP 22V
Green 569 nm
HLMP-K640 GaP/GaP 21 med
Emerald Green 560 nm
T-1 (3 mm) High Intensity LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, A4 lens- | @10mA | 202 |@10mA | No.
HLMP-1320 GaAsP/GaP Untinted, | 30mcd 45° 19V | 1-128
HER 626 nm Nondiffused
a— HLMP-1321 Tinted,
Nondiffused
HLMP-1420 GaAsP/GaP Untinted, | 15mcd 20V
Yellow 585 nm Nondiffused
HLMP-1421 Tinted,
Nondiffused
HLMP-1520 GaP/GaP Untinted, 22 med 21V
Green 596 nm Nondiffused
HLMP-1521 Tinted,
Nondiffused




20
. <
T-1 (3 mm) Diffused LED Lamps PO
Typical Typical =3
Device Description Luminous | Viewing | Forward 5‘ g
Intensity Angle | Voltage | Page w =
Package Outline Drawing Part No. Color, A4 Lens @10 mA 202 |@10mA | No.
HLMP-1300 GaAsP/GaP Tinted, 5mcd 60° 19V | 1-134
HLMP-1301 HER 626 nm Diffused | 5.5 mcd
(] — HLMP-1302 7 med
HLMP-1385 11 mcd
HLMP-K400 GaAsP/GaP 5 med 19V
HLMP-K401 Orange 602 nm 5.5 med
HLMP-K402 7 med
HLMP-1400 GaAsP/GaP 5 med 20V
HLMP-1401 Yellow 585 nm 6 med
HLMP-1402 7 med
HLMP-1485 10 med
HLMP-1503 GaP/GaP 5 med 21V
HLMP-1523 Green 569 nm 7 med
HLMP-1585 8.5mc
HLMP-K600 GaP/GaP 4.5 med 21V
Emerald Green 560 nm
T-1 (3 mm) Low Current LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, 14 Lens @20 mA 202 @2mA No.
HLMP-1700 GaAsP/GaP Tinted, 2.1 med 50° 1.8V | 1-108
HER 626 nm Diffused
G| E— HLMP-1719 GaAsP/GaP 1.6 med 19V
Yellow 585 nm
HLMP-1790 GaP/GaP 2.1 med 18V
Green 569 nm
T-1 (3 mm) 5 Volt, 12 Volt, Integrated Resistor LED Lamps
Device Description Typical | Viewing | Typical
Luminous | Angle | Current, | Page
Package Outline Drawing Part No. Color, 14 Lens Intensity 2012 Voltage No.
HLMP-1600 GaAsP/GaP Tinted, 8 med 10mA | 1-113
HER 626 nm Diffused @5V @5V
ee—— HLMP-1601 gmed 13mA
@12V @12v
HLMP-1620 GaAsP/GaP 8 med 10 mA
Yellow 585 nm @5V @5V
HLMP-1621 8 mcd 13mA
@12V @12V
HLMP-1640 GaP/GaP 8 med 10 mA
Green 569 nm @5V @5V
HLMP-1641 8 mcd 13 mA
@12V @12V




T-13/4 (5 mm) and T-1 (3 mm) Tape and Reel Options

Device
- Page
Package Outline Drawing Option No. Description No.
E 001 T-1%4, with 5 mm (0.197 in) Formed Leads, 1300 Lamps per Reel. 1-140
5mm (0.197 in) Formed Leads T-1, with 5 mm (0.197 in) Formed Leads, 1800 Lamps per Reel.
== 002 T-1%4, with 2.54 mm (0.100 in) Straight Leads, 1300 Lamps per Reel.
(@] —— ‘
2.54 mm (0.100 in) Straight Leads T-1, with 2.54 mm (0.100 in) Straight Leads, 1800 Lamps per Reel.
T-1 (3 mm) Right Angle LED Indicator Array Options
Device
: Page
Package Outline Drawing Option Code Description No.
102 2-Element Array 1-147
103 3-Element Array
O O O O 104 4-Element Array
(2] 105 5-Element Array
" I 106 6-Element Array
107 7-Element Array
108 8-Element Array
2.5 mm X 7.6 mm Rectangular LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward :
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, Ay Lens @20 mA 20"2 | @20mA| No.
HLMP-R100 DH AlGaAs Tinted, 11 med 100° 1.6V | 1-149
Red 637 nm Diffused
HLMP-0300 GaAsP/GaP 2.5med 19V
p—— HLMP-0301 HER 626 nm 5.3 med
HLMP-0400 GaAsP/GaP 2.5 med 21V
HLMP-0401 Yellow 585 nm 5med
HLMP-0503 GaP/GaP 2.5 med 22V
HLMP-0504 Green 569 nm 8 med




2 mm x 5 mm Rectangular LED Lamps

Typical Typical
Device Description Luminous | Viewing | Forward
Intensity Angle | Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens @20 mA 202 |@20mA | No.
HLMP-S100 DH AlGaAs Tinted, 7.5med 110° 18V | 1-1583
Deep Red 637 nm Diffused
— HLMP-S200 GaAsP/Ga 3.5 med 19V
) HLMP-S201 HER 626 nm 7.5 med
HLMP-S400 GaAsP/GaP 3.5 med
HLMP-S401 Orange 602 nm 7.5med
HLMP-S300 GaAsP/GaP 2.1 med 21V
HLMP-S301 Yellow 585 nm 4 med
HLMP-S500 GaP/GaP 4 med 22V
HLMP-S501 Green 569 nm 8 med
HLMP-S600 GaP/GaP 3 med
Emerald Green 560 nm
2 mm x 5 mm Rectangular Bicolor LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity Angle | Current | Page
Package Outline Drawing Part No. Color, A4 Lens @20 mA 202 | @10mA | No.
HLMP-0800 GaAsP/GaP Untinted, | 3.5 med 100° 1.9V | 1-157
E HER 626 nm Diffused
GaP/GaP 4 med 2.1 mA
Green 569 nm
Subminiature High Performance AllnGaP LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity Angle | Voltage | Page
Package Outline Drawing Part No. Color, Ay Lens @20 mA 202 |@20mA | No.
New! | HLMT-QL00 TS AlinGaP Dome, 1000 med 15° 19V | 1-161
Amber 591 nm Untinted,
— New! | HIMA-QLOO | AsAllnGaP | Nondiffused | 500 mcd 20V
. Amber 591 nm
f ) New! | HLMT-QH00 TS AlinGaP 800 med 19V
— Red Orange 615 nm
New! | HLMA-QHO00 AS AlinGaP 500 med 20V
Red Orange 615 nm
New! | HLMT-PL0O TS AlinGaP Flat Top, 150 med 125° 19V
—= @: Amber 591 nm Untinted,
New! | HLMA-PLOO AS AlinGaP Nondiffused | 75 med 20V
Amber 591 nm
-:»:nE):m:- New! | HLMT-PH00 TS AlinGaP 120 med 19V
Red Orange 615 nm
New! | HLMA-PHOO AS AlinGaP 75 med 20V
.:,:[E}:m_—_‘ Red Orange 615 nm
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Subminiature High Performance TS AlGaAs Red LED Lamps

Typical Typical
Device Description Luminous | Viewing | Forward
Intensity Angle Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens @ 20 mA 2012 @20 mA No.
New! | HLMP-Q106 Deep Red Dome, 530 med 15° 1.9V 1-168
644 nm Untinted,
I@l Nondiffused
New! | HLMP-Q102 Dome, 160 med 35°
Tinted,
:6: Diffused
_ New! | HLMP-P106 Flat Top, 130 med 75°
Untinted,
Nondiffused
Subminiature Low Current TS AlGaAs Red LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, A Lens @05mA | 202 | @05mA| No.
New! | HLMP-Q156 Deep Red Dome, 7 med 15° 16V | 1-168
644 nm Untinted,-
— @: Nondiffused
New! | HLMP-Q152 Dome, 2med 35°
Tinted,
— @ Diffused
New! | HLMP-P156 Flat Top, 2med 75°
Untinted,
Nondiffused




Subminiature Dome LED Lamps

Green 569 nm

Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens @10mA | 202 | @10mA| No.
HLMP-6000 GaAsP Red Dome, 1.2 med 90° 16V [1-174
HLMP-6001 640 nm Tinted, 3.2 med
—= @Z HLMP-Q101 DH AlGaAs Diffused | 45mcd 1.8V
Deep Red 637 nm @20mA @20 mA
HLMP-6300 GaAsP/GaP 7 med 18V
:.m@: HER 626 nm
HLMP-Q400 GaAsP/GaP 3mcd 19V
Orange 602 nm
HLMP-6400 GaAsP/GaP 20V
Yellow 585 nm
HLMP-6500 GaP/GaP 21V
Green 569 nm
HLMP-Q600 GaP/GaP 1.5 med 22V
Emerald Green 560 nm
HLMP-Q105 DH AlGaAs Dome, 55 med 28° 1.8V
Deep Red 637 nm Untinted, | @ 20 mA @ 20 mA
— @: HLMP-6305 GaAsP/GaP Nondiffused | 12 mcd 18V
HER 626 nm
HLMP-6405 GaAsP/GaP 20V
= Yellow 585 nm
HLMP-6505 GaP/GaP 21V
Green 569 nm
Subminiature Flat Top LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, A4 Lens @10mA | 2672 | @10mA| No.
HLMP-P105 DH AlGaAs Flat Top | 30mcd 125° 18V [1-174
Deep Red 637 nm Untinted, | @ 20 mA @20 mA
—= ?"—;@:’ HLMP-P205 GaAsP/GaP Nondiffused | 5 mcd 1.8V
HER 626 nm
HLMP-P405 GaAsP/GaP 4 med 19V
':EBIE Orange 602 nm
HLMP-P305 GaAsP/GaP 4med 20V
Yellow 585 nm
HLMP-P505 GaP/GaP 5 med 21V
Green 569 nm
HLMP-P605 GaP/GaP 1.5 med 22V
Emerald Green 560 nm
HLMP-P102 DH AlGaAs Flat Top, | 20 mcd 125° 1.8V
Deep Red 637 nm Untinted, | @ 20 mA @ 20 mA
— ;@:‘3 HLMP-P202 GaAsP/GaP Diffused 5mced 1.8V
HER 626 nm
HLMP-P402 GaAsP/GaP 4 med 1.9V
=E(E)E Orange 602 nm
HLMP-P302 GaAsP/GaP 3 mcd 20V
Yellow 585 nm
HLMP-P502 GaP/GaP 6 mcd 21V
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Subminiature Low Current LED Lamps

Device Description Typical | Viewing | Typical
- e Luminous | Angle | Forward | Page
Package Outline Drawing Part No. Color, A4 Lens Intensity 201/2 Voltage No.
HLMP-Q150 DH AlGaAs | Dome, 1.8 med 90° 16V | 1-174
Deep Red 637 nm Tinted, @1mA @1mA
— @: Diffused ,
HLMP-Q155 Dome, -4 mced 28°
: Untinted, @ 1mA
. e) Nondiffused
HLMP-7000 GaAsP/GaP Dome, 1 med 90° 1.8V
HER 626 nm Tinted, @2mA @ 10mA
HLMP-7019 GaAsP/GaP Diffused 0.6 med 20V
Yellow 585 nm @2mA @ 10mA
HLMP-7040 GaP/GaP 0.6 med
Green 569 nm @2mA
Subminiature Resistor LED Lamps
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity Angle Current | Page
Package Outline Drawing Part No. Color, A4 Lens @50V 2012 @50V No.
HLMP-6600 GaAsP/GaP | Dome, 5 mcd 90° 10mA | 1-174
— [@: HLMP-6620 HER 626 nm Tinted, 2mcd 4mA
HLMP-6700 GaAsP/GaP |  Diffused 5 med 10 mA
HLMP-6720 | Yellow 585 nm : 2mced 4mA
.:»:{9}; HLMP-6800 GaP/GaP 5med 10mA
HLMP-6820 | Green 569 nm 2 med 4mA




Subminiature LED Lamp Arrays

Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Current | Page
Package Outline Drawing Part No. * Color, A4 Lens @10 mA 202 | @10mA | No.
HLMP-6203 | 3 GaAsP Dome, 1.2 med 90° 1.6V | 1-174
: HLMP-6204 | 4 Red 640 nm Tinted,
o0 [ HiMP6205 | 5 Diffused
p HLMP-6206 | 6
oSOF"  ivreas 8
DZD D:@D HLMP-6653 | 3 | GaAsP/GaP 3med 18V
HLMP-6654 | 4 HER 626 nm
HLMP-6655 | 5
HLMP-6656 | 6
HLMP-6658 | 8
HLMP-6753 | 3 GaAsP/GaP 3 med 20V
HLMP-6754 | 4 | Yellow 585 nm
HLMP-6755 | 5
HLMP-6756 | 6
HLMP-6758 | 8
HLMP-6853 | 3 GaP/GaP 3med 20V
HLMP-6854 | 4 | Green 569 nm
HLMP-6855 | 5
HLMP-6856 | 6
HLMP-6858 | 8
*Number of LED Emitters per Array
Standard SMT and Through Hole Lead Bend Options for Subminiature LED Lamps
Device
Page
Package Outline Drawing Option Code Description No.
E 011 SMT Gull Wing Lead, Lamp, Tape and Reel, 1500 Lamps per Reel. | 1-188
012 SMT Gull Wing Lead, Lamp, Bulk Packaging.
oG 013 SMT Gull Wing Lead, Array, Shipping Tube.
ﬁ%ﬁ 021 SMT Yoke Lead, Lamp, Tape and Reel, 1500 Lamps per Reel.
022 SMT Yoke Lead, Lamp, Bulk Packaging.
jg\\: 031 SMT Z-Bend Lead, Lamp, Tape and Reel, 1500 Lamps per Reel.
032 SMT Z-Bend Lead, Lamp, Bulk Packaging.
ﬁ 1L1 Through Hole, 2.54 mm (0.100 in) Right Angle Bend, Long Leads.
ﬁ 181 Through Hole, 2.54 mm (0.100 in) Right Angle Bend, Short Leads.
= 24 Through Hole, 5.08 mm (0.200 in) Right Angle Bend, Long Leads.
F&T 281 Through Hole, 5.08 mm (0.200 in) Right Angle Bend, Short L.
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Surface Mount High Performance AllnGaP LED Indicators

Device

Description

Package Outline Drawing

Part No.

Color, Ay

Package

Lens

Typical
Luminous
Intensity
@ 10 mA

Viewing
Angle
201/2

Typical
Forward
Voltage
@10 mA

Page
No.

New!

Q New!

New!

New!

New!

New!

New!

New!

New!

New!

New!

New!

HSMA-T425

HSMA-T525

HSMA-T625

HSMA-T725

Amber
590 nm

12 mm Tape,
7" reel,
2000 devices

12 mm Tape,
13" reel,
8000 devices

8 mm Tape,
7" reel,
2000 devices

8 mm Tape,
13" reel,
8000 devices

HSMD-T425

HSMD-T525

HSMD-T625

HSMD-T725

Orange
603 nm

12 mm Tape,
- T'reel,
2000 devices

12 mm Tape,
13" reel,
8000 devices

8 mm Tape,
7" reel,
2000 devices

8 mm Tape,
13" reel,
8000 devices

HSMJ-T425

HSMJ-T525

HSMJ-T625

HSMJ-T725

Red-
Orange
615nm

12 mm Tape,
7" reel,
2000 devices

12 mm Tape,
13" reel,
8000 devices

8 mm Tape,
7" reel,
2000 devices

8 mm Tape,
13" reel,
8000 devices

Flat Circle,
Untinted,
Nondiffused

25 med

120°

19V

1-199
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Surface Mount LED Indicators

Device

Description

Package Outline Drawing

Part No.

Color, A4

Package

Lens

Typical
Luminous
Intensity
@ 10 mA

Viewing
Angle
202

Typical
Forward
Voltage
@10 mA

Page
No.

HSMH-T400

HSMH-T500

HSMH-T600

HSMH-T700

DH AlGaAs
Deep Red
637 nm

12 mm Tape,
7" reel,
2000 devices

12 mm Tape,
13" reel,
8000 devices

8 mm Tape,
7" reel,
2000 devices

8 mm Tape,
13" reel,
8000 devices

HSMS-T400

HSMS-T500

HSMS-T600

HSMS-T700

GaAsP/GaP
HER
626 nm

12 mm Tape,
7" reel,
2000 devices

12 mm Tape,
13" reel,
8000 devices

8 mm Tape,
7" reel,
2000 devices

8 mm Tape,
13" reel,
8000 devices

HSMD-T400

HSMD-T500

HSMD-T600

HSMD-T700

GaAsP/GaP
Orange
602 nm

12 mm Tape,
7" reel,
2000 devices

12 mm Tape,
13" reel,
8000 devices

8 mm Tape,
7" reel,
2000 devices

8 mm Tape,
13" reel,
8000 devices

Flat Circle,
Untinted,
Nondiffused

17 med

6 med

5 mcd

120°

18V

19V

19V

1-204

1-21
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Surface Mount LED Indicators (contd.)

Device

- Description

Package Outline Drawing

Part No.

Color, A4

Package

Lens

Typical
Luminous
Intensity
@10 mA

Viewing
Angle
202

Typical

Forward
Voltage
@ 10 mA

Page
No.

New!

New!

New!

New!

HSMY-T400

HSMY-T500

HSMY-T600

HSMY-T700

GaAsP/GaP
Yellow
585 nm

12 mm Tape,
7" reel,
2000 devices

12 mm Tape,
13" reel,
8000 devices

8 mm Tape,
7" reel,
2000 devices

8 mm Tape,
13" reel,
8000 devices

HSMG-T400

HSMG-T500

HSMG-T600

HSMG-T700

GaP/GaP
Green
572 nm

12 mm Tape,
7" reel,
2000 devices

12 mm Tape,
13" reel,
8000 devices

8 mm Tape,
7" reel,
2000 devices

8 mm Tape,
13" reel,
8000 devices

Flat Circle,
Untinted,
Nondiffused

5 med

10 med

120°

20V

20V

HSME-T400

HSME-T500

HSME-T600

HSME-T700

GaP/GaP
Emerald
Green
560 nm

12 mm Tape,
7" reel,
2000 devices

12 mm Tape,
13" reel,
8000 devices

8 mm Tape,
7" reel,
2000 devices

8 mm Tape,
13" reel,
8000 devices

1.5 med

22V

1-204
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Surface Mount Chip LEDs
Typical Typical
Device Description Luminous | Viewing | Forward
Intensity | Angle | Voltage | Page
Package Outline Drawing Part No. Color, Ay Package Size | Lens | @20mA | 26'2 | @20mA| No.
HSMH-C650 | DH AlGaAs 1206 Cube, | 16 med 155° 1.8V | 1-212
Deep Red Diffused
HSMH-C670| 637 nm 805
HSMS-C650 | GaAsP/GaP 1206 5 med 1.9V
HER
HSMS-C670| 626 nm 805
-C670 (805) HSMD-C650 | GaAsP/GaP 1206 4 med 21V
Orange
N HSMD-C670| 604 nm 805
§ HSMY-C650 | GaAsP/GaP 1206 5med 21V
\ Yellow
N\
HSMY-C670 | 584 nm 805
-C650 (1208) HSMG-C650| GaP/GaP 1206 9 med 22V
Green
HSMG-C670| 571 nm 805
HSMF-C655 Bicolor 1210 5med 1.9V
HER 9 med 22V
626 nm
Green
-C655 (1210) 571 nm
T-13/4 (5 mm), T-1 (3 mm), and Subminiature LED Lamp Mounting Options
Device
Page
Package Outline Drawing Option No. Description No.
ﬁ [ 007 | T-1%/4 Standard Dome, with HLMP-0104 Clip and Ring. 1-122
010 T-1%4 Standard Dome, Right Angle, Leads Sheared Even. 1-118
100 T-1¥4 Standard Dome, Right Angle, Leads Unsheared, Uneven. Anode Longer.
O 101 T-1, Right Angle, Leads Sheared Even. 1-145
=
010 T1, Right Angle, Leads Unsheared, Uneven, Anode Longer.
Ee = 010 Subminiature Right Angle, Leads Sheared Even. 1-197

1-23
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Emitter Components*

Device Description
Page
. Package Outline Drawing Part No. Package Features No.
HEMT-6000 | Subminiature 700 nm Deep | e Visible (Near IR) emission facilitates
' Red High Intensity Emitter alignment.
==‘ '===- [ =] * Compatible with most silicon
. phototransistors and photodiodes.
HEMT-3301 | T-13/4 (5 mm) 940 nm IR" « Efficiency at low currents. *
Ch—— High Radiant Emitter * Radiated spectrum matches response
of silicon photodetectors.
HEMT-1001 | T-1 (3 mm) 940 nm IR « Non-saturated, high radiant flux output.
€| — High Radiant Emitter
*Contact your local Hewlett-Packard components sales representative for information regarding these products.
Standard Intensity and Color Binning Options for LED Lamps
Device ‘
Page
Option Code Description No.
S02 This option provides the selection of lamps from two adjacent luminous intensity, |, categories. 1-219
S20 Devices selected to two color bin, A, categories.
S22 Devices selected to two luminous intensity, |,, categories and two color bin, A4, categories.

1-24
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Super Flux LEDs
Technical Data

Benefits
* Fewer LEDs Required
* Lowers Total System Cost

Features

* High Flux Output

* Designed for High Current
Operation

* Low Thermal Resistance

* Low Profile

* Meets SAE/ECE/JIS
Automotive Color
Requirements

* Packaged in Tubes for Use
with Automatic Pick and
Place Equipment

Applications

* Automotive Exterior
Lighting

* Moving Message Panels

Device Selection Guide

* Small and Large Area
Displays
* Backlighting

Description

This revolutionary package design
allows the lighting designer to
reduce the number of LEDs
required and provide a more
uniform and unique illuminated
appearance than with existing
LED solutions. This is possible
through the package’s efficient
optical design and high-current
capabilities. The low profile
package can be easily coupled to
reflectors or lenses to efficiently
distribute light and provide the
desired illuminated appearance.

This product family employs red,
red-orange, and amber LED

SunPower Series
HPWA-MH00 HPWT-MHO00
HPWA-DHO0O HPWT-DHO00
HPWA-ML00 HPWT-MLO0
HPWA-DL00 HPWT-DL00
HPWR-M300

[=
=4

)
<
wn o
o =
=<
<O
—1a
oz
oz
-

materials, which allow designers
to match the color of popular
lighting applications, such as
automotive tail, stop, and turn
signal lamps, and area displays.
Included in this family is the
world’s brightest amber LED
material, which is ideal for area
displays and general backlighting
applications.

Total Flux Viewing Angle
Part Number LED Color ¢y (mlm) @ 70 mA[ll Typ. | 201/2 (Degrees) Typ.
HPWR-M300 TS AlGaAs Red 800 90
HPWA-MHO0 AS AlInGaP Red-Orange 1250 90
HPWA-DHOO 60
HPWA-MLOO AS AlInGaP Amber 1250 90
HPWA-DLOO 60
HPWT-MHO00 TS AllInGaP Red-Orange 2500 70
HPWT-DHOO 40
HPWT-MLOO TS AlInGaP Amber 2500 70
HPWT-DLOO 40
Notes:

1. ¢y is the total luminous flux output as measured with an integrating sphere.
2. 81/2 is the off axis angle from optical centerline where the luminous intensity is 1/2 the on-axis value.

5964-2064E
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Outline Drawing

0.69 = 0.20
2xR0.027 £ 0.008)

(v c
75T CATHODE 7 ;7

CHAMFER 1.25 x 1.25
(0.049 x 0.049)

7.62 + 0.50
- - (0.300 + 0.020)

¢ 3.00=x020
(0.118 = 0.008)

- ! .
- ANODE s
> G

7.62 £ 0.50
(0.300 * 0.020)

| —5.0° TYP.
MX00 JR DX0D VR \
750009 OF 7190 (0.075)
T T
z.soio.so ﬂ w ﬂ
(0.098 = 0.020)
|

R

1

0.50 19’#?20)] (073 2 0.008)
1.55 £ 0.20 \ . 750
.55 = 0. — — . .20
(o%?g : g:gga )-m,_ (0.061 = o.oosi" P (0.72;2 : g.ooa)
0.76 £ 0.10 —
. s08s0%0 (o-oeo:0-004)“""_’l I
(0.200 £ 0.012) ~— 5082020 |
NOTES: (0.200 + 0.008)
1. DIMENSIONS ARE IN MILLIMETERS (INCHES).
2. DIMENSIONS WITHOUT TOLERANCES ARE NOMINAL.
3. CATHODE LEADS ARE INDICATED WITH A "C" AND
ANODE LEADS ARE INDICATED WITH AN "A",
Absolute Maximum Ratings at T, = 25°C
Parameter HPWR-M300 | HPWA-MX00/DX00 | HPWT-MX00/DX00 | Units
DC Forward Current!(!! 70 70[23] 701231 mA
Power Dissipation 161 147 193 mwW
Reverse Voltage (I = 100 pA) 10 10 10 \%
Operating Temperature Range -40 to +100 -40 to +100 -40 to +100 °C
Storage Temperature -55 to +100 -55 to +100 -55 to +100 °C
High Temperature Chamber 125°C, 2 hrs. max.
LED Junction Temperature 125°C
Solder Conditions
Preheat Temperature 100°C
Solder Temperature 260°C for 5 seconds
[1.5 mm (0.06 in.) below seating plane]
Notes: '

1. Derate linearly as shown in Figure 4a and 4b.
2. Drive Currents between 10 mA and 30 mA are recommended for best long term performance.
3. Operation at currents below 10 mA is not recommended, please contact your Hewlett-Packard sales representative.
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Optical Characteristics at T, = 25°C 25
23 =
Color, Total Luminous % S
Total Flux Peak Dominant Included Intensity/ aZ
6y (mlm) Wavelength | Wavelength | Angle 699ov Total Flux &
@ 70 mAll | Ay, (nm) Aq (nm)(2] (Degrees)!3! | I, (med)/¢, (mlm) 3
Part Number | Min. | Typ. Typ. Typ. Typ. Typ. .‘
HPWR-M300 500 800 655 643 95 0.7 ‘
HPWA-MHO00 | 500 1250 621 615 95 0.6 ‘
HPWA-DHO00 75 0.85
HPWA-MLOO 500 1250 592 590 95 0.6
HPWA-DLOO 75 0.85
HPWT-MHOO0 | 990 2500 626 617 100 0.6
HPWT-DHO0O 70 1.25
HPWT-MLOO 990 2500 594 592 100 0.6
HPWT-DL0O 70 1.25
Notes:

1. ¢ is the total luminous flux output as measured with an integrating sphere.

2. The dominant wavelength is derived from the CIE Chromaticity Diagram and represents the color of the device.

3. 6p.90 v is the included angle at which 90% of the total luminous flux is captured.

Electrical Characteristics at Ty, = 25°C

Forward Reverse Capacitance
Voltage Breakdown C (pF) Thermal Speed of
Vg (Volts) Vi (Volts) V=0, Resistance |Response
@ IF = 70 mA @ IR =100 ]JA f=1MHz ReJ_pIN (OC Ts (l'lS)“]
Part Number Min. | Typ. | Max. | Min. Typ. Typ. Typ. Typ.
HPWR-M300 2.01 | 2.25 | 2.75 10 20 20 155 45
HPWA-MHOO/DHOO | 2.01 | 2.25 | 2.75 10 20 40 155 13
HPWA-MLOO/DLO0 | 2.01 | 2.25 | 2.75 10 20 40 155 13
HPWT-MHOO/DHOO | 2.25 | 2.65 | 3.00 10 20 40 125 13
HPWT-MLOO/DLO0 | 2.25 | 2.65 | 3.00 10 20 40 125 13
Note:
1. tgis the time constant, e/,
1.0 70 — 7
HPWA-XLOO/ HPWR-M300 HLa-xx00 /|
HPWT-XLO0 60 —
_ HPwR-maoo |
% HPWA-);(lmoé RED E 50 / "l /
£ § . AN
E HPWT-XH00 c 40 4 /
2os RED- 3 / /
= AMBER ORANGE 5 30 /
B E 4 HPWT-XX00
3 EP ) ZAW
g g V.94
\ 10 4 /
0 - o /
550 600 650 700 15 17 19 21 23 25 27

WAVELENGTH (nm)

Figure 1. Relative Intensity vs. Wavelength.

FORWARD VOLTAGE (V)

Figure 2. Forward Current vs.
Forward Voltage.
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Figure 3a. HPWR-M300 Relative
Luminous Flux vs. Forward Current.
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Figure 4a. HPWR-M300/HPWA-XX00
Maximum DC Forward Current vs.
Ambient Temperature.

1.0

1.0 -
0.9 I ‘ ‘ o
200" OIW *
>=§ 08 ROy-A = 200 CI'W/
z kg
» 07 o
2 i aee
2 06 ——s
H et
508 " Rog.a = 400° CIW|
= 04 ol 0 | I
¥ s
g o3 2
5 5 ROJ-A = 600° C/WN
g o2
[4
o1
0
10 20 30 40 50 60 70
FORWARD CURRENT (mA)

Figure 3b. HPWA/HPWT-XX00
Relative Luminous Flux vs. Forward
Current.
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Figure 4b. HPWT-XX00 Maximum DC
Forward Current vs. Ambient
Temperature.
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Figure 5a. HPWR-M300, HPWA-MXO00 Relative Luminous

Intensity vs. Off Axis Angle.
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Figure 5b. HPWT-MXO00 Relative Luminous Intensity vs. Off Axis
Angle.
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Figure 5c. HPWA-DX00 Relative Luminous Intensity vs. Off
Axis Angle.
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Figure 5d. HPWT-DX00 Relative Luminous Intensity vs. Off
Axis Angle.
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Figure 6a. HPWR-M300/HPWA-XX00 Figure 6b. HPWT-XX00 Percent Total
Percent Total Luminous Flux vs. Luminous Flux vs. Total Included
Total Included Angle. Angle.
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T-13/4 (6 mm) Precision Optical
Performance AlInGaP LED

Lamps

Technical Data

Features

* Well Defined Spatial
Radiation Patterns

¢ Viewing Angles: 8°, 15°

¢ High Luminous Output

* Colors:
590 nm Amber
605 nm Portland Orange
615 nm Reddish-Orange
622 nm Red

¢ High Operating
Temperature:
TyLED = +130°C

¢ Superior Resistance to
Moisture

¢ Four Package Options:
With or Without Flange Base;
With or Without Lead Stand-

Offs

Benefits

* Viewing Angles Match
Outdoor Sign Requirements

¢ Colors Meet Automotive and
Pedestrian Signal
Specifications

¢ Superior Performance in
Outdoor Environments

* Suitable for Autoinsertion
onto PC Boards

5964-4206E

Applications

¢ Traffic Management:
Pedestrian Signals
Work Zone Warning Lights
Variable Message Signs

* Commercial Outdoor
Advertising:
Signs
Marquees

* Automotive:
Exterior and Interior Lights

Description

These precision performance
lamps utilize the absorbing
substrate aluminum indium
gallium phosphide (AS AlInGaP)
LED technology. The luminous
flux produced by AS AlInGaP
technology provides sufficient
light output for readability in
sunlight. AS AlInGaP LED
technology provides extremely
stable light output over very long
periods of time.

These LED lamps are untinted,
nondiffused, T-13/4 packages
incorporating second generation

o
p=

w
Lo
n O
o -
=<
<< O
—_a
[ =
a=
-

SunPower Series

HLMA-CHXX/CJXX/
CLXX/CGXX

HLMA-GHXX/GJXX/
GLXX/GGXX

optics producing well defined
spatial radiation patterns at
specific viewing cone angles.

These lamps are made with an
advanced optical grade epoxy,
offering superior high tempera-
ture and high moisture resistance
performance in outdoor signal
and sign applications. The high
maximum LED junction
temperature limit of +130°C
enables high temperature
operation in bright sunlight
conditions. The package epoxy
contains both uv-a and uv-b
inhibitors to reduce the effects of
long term exposure to direct
sunlight.

These lamps are available in four
package options to give the
designer flexibility with device
mounting.
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Device Selection Guide

Luminous
Viewing Color, Intensity, Total Flux, | Leads
Part Angle, Dominant Iy (med),[1:2] | ¢y (mlm),[31 | with :
Number | 201/2 (Deg.),[5]| Wavelength, @ 20 mA @ 20 mA, | Stand- | Flanged | Package
HLMA- Typ. Ad (nm),[4] Typ. | Min. Typ. Typ. Offs Base | Drawing
CL20 8 Amber, 590 1600 4000 400 No Yes A
GL20 8 Amber, 590 1600 4000 400 No No B
CL22 8 Amber, 590 1600 4000 400 Yes Yes C
GL22 8 Amber, 590 1600 4000 400 Yes No D
CH20 8 Red-Orange, 615 | 1400 4000 300 No Yes A
GH20 8 Red-Orange, 615 | 1400 4000 300 No No B
CH22 8 Red-Orange, 615 | 1400 4000 300 Yes Yes C
GH22 8 Red-Orange, 615 | 1400 4000 300 Yes No D
CL15 15 Amber, 590 700 1700 400 No Yes A
GL15 15 Amber, 590 700 1700 400 No No B
CL17 15 Amber, 590 700 1700 - 400 Yes Yes C
GL17 15 Amber, 590 700 1700 400 Yes No D .
CJ15161 15 Orange, 605 500 1300 350 No Yes A
GJ156] 15 Orange, 605 500 1300 350 No No B
CJ1716] 15 Orange, 605 500 1300 350 Yes Yes C
GJ1716] 15 Orange, 605 500 1300 350 Yes No D
CH15 15 Red-Orange, 615 500 1300 300 No Yes A
GH15 15 Red-Orange, 615 500 1300 300 No No B
CH17 15 Red-Orange, 615 500 1300 300 Yes Yes C
GH17 15 Red-Orange, 615 500 1300 300 Yes No D
CG15 15 Red, 622 290 800 200 No Yes A
GG15 15 Red, 622 290 800 200 No No B
CG17 15 Red, 622 290 800 200 Yes Yes C
GG17 15 Red, 622 290 800 200 Yes No D
Notes:

1. The luminous intensity is measured on the mechanical axis of the lamp package.
2. The optical axis is closely aligned with the package mechanical axis.

3. ¢y is the total luminous flux output as measured by an integrating sphere.
4. The dominant wavelength, Ag, is derived from the CIE Chromaticity Diagram and represents the color of the lamp.
5. 012 is the off-axis angle where the luminous intensity is one half the on-axis intensity.
6. These 15°, Portland Orange lamps are specifically designed for use in the HAND symbol of pedestrian signals.
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3 . o
Package Dimensions =,
<L
5.00 + 0.20 5.00 £ 0.20 %X}
A (0.197 + 0.008) C ~l(0.187 = 0.008) % =
t sSa
1142020 —a
8.71£0.20 1420, 871020 oz
(0.343 £ 0.008) (0.045 + 0.008) (0.343 + 0.008) w=
d | * -}
T
O E— !
o 1.14£0.20
t ) 235 (0.093) (0.045  0.008)
MAX.
0.70 (0.028) -~
MAX. 150 £ 0.15
31.60 31.60 (0.059 = 0.006)
(1344 MIN- (1,284 MN-
0.70 (0.028)
MAX.
/
CATHODE CATHODE
LEAD LEAD
0.50 £ 0.10 0.50 £ 0.10
100 gy, T SQ. TYP. 100 N, ™ ™0.020 & 0.004) 5 TYP:
(0.039) (0.020 + 0.004) ©0.039) (0.020  0.004)
| |
5.80 + 0.20 5.80 + 0.20
228 + 0. 0.228 + 0.008)
CATHOBE (0.228 + 0.008) CATHODE (« )
FLAT FLAT
2.54+0.38 2.54 £ 038
(0.100  0.015) (0.100 + 0.015)
B 5.00 = 0.20 D 5.00 £ 0.20
(0.197 £ 0.008) (0.197  0.008)
8.71£0.20 8.7120.20
(0.343 = 0.008) (0.343 = 0.008)
i
X 505
|-~ }=—0.70 (0.028) -+
MAX. N
1.50 £ 0.15
31.60 31.60 (0.059 = 0.006)
(1.244)IN- (1.244)MIN-
0.70 (0.028)
/
CATHODE el MAX.
LEAD CATHODE
LEAD
0.50 £ 0.10 L~ 0.50 £ 0.10
1.00 —— SQ. TYP. 100 wn. ™ 10,020 £ 0.008) 5% TYP
000" (0.020 = 0.004) ©0.039) (0.020 + 0.004)
| |
0
@ |
I |
2542038 254038
(0.100 £ 0.015) (0.100 = 0.015)
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).
2. LEADS ARE MILD STEEL, SOLDER DIPPED. PART NO. d
3. TAPERS SHOWN AT TOP OF LEADS (BOTTOM OF LAMP PACKAGE) INDICATE AN K
EPOXY MENISCUS THAT MAY EXTEND ABOUT 1 mm (0.040 in.) DOWN THE LEADS. HLMA-XX22 Ji:; *:ﬁ%
4. RECOMMENDED PC BOARD HOLE DIAMETERS: | |(0487£0010)
+ LAMP PACKAGES A AND B WITHOUT STAND-OFFS: FLUSH MOUNTING AT BASE OF HLMA-XX17| 1242+ 0.25
LAMP PACKAGE = 1.143/1.067 (0.044/0.042). (0.489 + 0.010)
© LAMP PACKAGES C AND D WITH STAND-OFFS: MOUNTING AT LEAD STAND-OFFS
= 0.965/0.889 (0.038/0.035).
5. FOR DOME HEIGHTS ABOVE LEAD STAND-OFF SEATING PLANE, d, LAMP PACKAGES

C AND D, SEE TABLE.
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Absolute Maximum Ratings at T, = 25°C

DC Forward Current1258] | ... .. ...ccccoirrrirrrirreeninienriseeeeneenneas 50 mA
Peak Forward Current!23]

Average Forward Current (at Ipgag = 100 mA, f> 1 kHz)[3] ........ 45 mA
Transient Forward Current (10 ps Pulse)!4] .........ccceiinienninns 500 mA
Reverse Voltage (Ig = 100 HA) c.eoerriiriernieenieeereereeeeeeerreesreesieene 5V
LED Junction TemMPETrature ........ccceeeeevverereeeerenneerueeerneeeesessovanenns 130°C
Operating TempPerature .........cc..ccveeeieeerirvneeeesseeennnns -40°C to +100°C
Storage Temperature ...........ccccceeveeiviernnecnnenieeceneens -40°C to +120°C
Soldering Temperature ..........ccccceeeecvveerrrreeienneenn. 260°C for 5 seconds

[1.59 mm (0.060 in.) below seating plane]

Notes:
. Derate linearly as shown in Figure 4.
2. For long term performance with minimal light output degradation, drive currents at
or less than 30 mA are recommended.
3. Refer to Figure 5 for pulsed operating conditions.
4. The transient peak current is the maximum non-recurring pulse over a 10 us duration
that the device can withstand without damage to the LED die or wire bond.
. Drive currents between 10 mA and 30 mA are recommended for best long term
performance.
6. Operation at currents below 10 mA is not recommended, please contact your
Hewlett-Packard sales representative.

—
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Electrical/Optical Characteristics at Ty = 25°C

Parameter Symbol Min. | Typ. | Max. | Units | Test Conditions
Forward Voltage Vr 1.9 2.4 \% Ir = 20 mA
Reverse Voltage Vr 5 20 \" Iz 100 pA
Peak Wavelength:
Amber (Aq = 590 nm) APEAK 592 nm Peak of Wavelength
Portland Orange (Ag = 605 nm) 609 Spectral Distribution
Red-Orange (Aq = 615 nm) 621
Red (Ag = 622 nm) 630
Spectral Halfwidth:
Amber Al1s2 17 nm ‘Wavelength Width at
Portland Orange 17 Spectral Distribution
Red-Orange 18 1/2 Power Point
Red 20
Speed of Response Ts 13 ns Exponential Time
Constant, et/%
Capacitance C 40 pF Vr=0,f=1MHz
Thermal Resistance RO;.PIN 237 °C/W | LED Junction-to-
Cathode Lead
Luminous Efficacy(!]
Amber Nv 480 Im/W | Emitted Luminous
Portland Orange 370 Power/Emitted
Red-Orange 263 Radiant Power
Red 197

Note:

1. The radiant intensity, I, in watts per steradian, may be found from the equation I¢ = Iy/ny, where Iy is the luminous intensity in

candelas and ny is the luminous efficacy in lumens/watt.
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HEWLETT®
PACKARD

(D

T-13/4 (5 mm), T-1 (3 mm), High
Performance AlInGaP LED

Lamps

Technical Data

Features

* Outstanding LED Material
Efficiency

* High Light Output over a
Wide Range of Currents

¢ Low Electrical Power
Dissipation

* CMOS/MOS Compatible

¢ Colors: 590/592 nm Amber,
615/617 nm and 622 nm
Reddish-Orange

* Variety of Packages Available

Applications

¢ Outdoor Message Boards

¢ Safety Lighting Equipment

¢ Signaling Applications

* Emitter for Emitter/
Detector Applications

¢ Changeable Message Signs

¢ Portable Equipment

* Medical Equipment

¢ Automotive Lighting

* Alternative to Incandescent
Lamps

5963-2323E

Description

These untinted, non-diffused, solid
state lamps utilize the latest
absorbing/transparent substrate
aluminum indium gallium phos-
phide (AS/TS AllnGaP) LED tech-
nology. These materials have a very
high luminous efficiency, capable
of producing high light output over
a wide range of drive currents. In
addition, these LED lamps are at
wavelengths ranging from amber
to reddish orange and at viewing
angles ranging from 7 to 45
degrees.

SunPower Series

HLMA-CXO00 Series
HLMA-DXO00 Series
HLMA-KXO00 Series
HLMT-CXO00 Series
HLMT-DXO00 Series

2
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Package Dimensions

. 3,18 (0.125)
57 (0.180) - (g;::
4 = 1' %(0‘115)
9.19 (0.362) i~ T
8.43(0.332) 470(0.105)
% a;:g) 4.19 (0.165)
12.70 (0.500)
11.94 (0.470) 0.89 (0.035) )
T 0.64 (0.025) (0040 NOM.
y - LJ L_ A - -—‘o";‘:)samne NOMINAL
CATHODE 1.65 (0.085) CATHODE || —oll<__0.102 (0.004)
LEAD 1.35 (0.053) LEAD MAX. TYP. 2540,
NOTE 1 (10077
23.0 25,40
(.50 MIN- (.00 MIN-
1.27
(©.050) NOM- T L
254
— o0 oM
127 NOM. 1.27 . R
(0.050) T .050)"M T
0.64 SQUARE 046  SQUARE
T ™ 70.025) NOMIMAL ) T ™70.018) NOMIMAL @
CATHODE
£10(0:
5.59 (0.220)
254
oy NOM-
A B C
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).

2, THE LEADS ARE MILD STEEL, SOLDER DIPPED.

3. AN EPOXY MENISCUS MAY EXTEND ABOUT 1 MM (0.040")
DOWN THE LEADS, UNLESS OTHERWISE NOTED.
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Absolute Maximum Ratings at T, = 25°C
(T-13/4 Package)
DC Forward Current!1:45]

Peak Forward Current(2] .............ccccooeieiieiiieieeeeeecee e

Time Average Input Powerl2] ..............ccocveeviviiieieeeereereenene 103 mW
Transient Forward Current!3] (10 pus PulSe) ......ccccoeeeevererercnnne 500 mA
Reverse Voltage (Ig = 100 MA) ..c.coviiiniiiiiiniiiniiinesieee e 5V
Operating Temperature Range ..........ccccceevveerereriinereneeennne. -40 to 100°C
Storage Temperature ...........cccccoevveeiiiniiniciiiinniniicecnneee s -40 to 120°C

Junction TEMPETAtUTE ...........ceevevieeieeeeeeeeeiirirereeereeeanes 130°C

Soldering Temperature teveeneeens 260°C for 5 seconds

[1.59 mm (0.06 in.) below seating plane]

Notes:

. Derate linearly as shown in Figure 4.

2. Any pulsed operation cannot exceed the Absolute Max Peak Forward Current or the
Max Allowable Time Average Power as specified in Figure 5.

. The transient peak current is the maximum nonrecurring peak current the device can
withstand without damaging the LED die and wire bonds.

. Drive Currents between 10 and 30 mA are recommended for best long term
performance.

. Operation at currents below 10 mA is not recommended, please contact your
Hewlett-Packard sales representative.

—

w

W

o

Absolute Maximum Ratings at T, = 25°C (T-1 Package)

DC Forward Current! 1451 [ ... ..ot 50 mA
Peak Forward Current!2] ............ccocovveiivvvinecineeereceeneeeeneenes 200 mA
Time Average Input Power!2] ............c..ccoovevvieeneciceeeeeerene 103 mW
Transient Forward Current!3] (10 s PulSe) ....cccceceevereeeriruenns 500 mA

Reverse Voltage (Ig = 100 PA) ...ccovviiiiiiiiiiiniiiieenieneeeceniene 5V
Operating Temperature Range ...
Storage Temperature .... .
Junction TeMPETAtULe .........cccuvveeieireriiriieiieeeeresaeeeeeeeseesesnnenens 110°C
Solder Temperature ..........cccceeeeveeeeeeeereenicenneeeeeenans 260°C for 5 seconds

[1.59 mm (0.06 in.) below seating plane]

Notes:
. Derate linearly as shown in Figure 4.
2. Any pulsed operation cannot exceed the Absolute Max Peak Forward Current or the
Max Allowable Time Average Power as specified in Figure 5.
3. The transient peak current is the maximum nonrecurring peak current the device can
withstand without damaging the LED die and wire bonds.
4. Drive Currents between 10 mA and 30 mA are recommended for best long term
performance.
. Operation at currents below 10 mA is not recommended, please contact your
Hewlett-Packard sales representative.

—

o
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Optical Characteristics at T, = 25°C

TS-AlInGaP T-13/4

Luminous : Color, i
Intensity Peak Dominant | Viewing Angle | Luminous
Part Iy (med) Wavelength | Wavelength 201/2 Efficacy
Number @ 20 mAlll Apeax (M) Aq!2! (nm) Degrees!3] Ny Package
HLMT- Min. Typ. Typ. . Typ. (Im/w) Drawing
CLOO!1] 2600 8300 594 592 8 480 A
CHOOI1] 2900 9000 623 617 8 263
DLOOI4] 450 1500 594 592 24 480 B
DHO0!4! 500 1800 623 617 24 263
Notes:

1. The luminous intensity, Iy, is measured at the peak of the spatial radiation pattern which may not be aligned with the mechanical axis
of the lamp package.

2. The dominant wavelength, Ag, is derived from the CIE Chromaticity Diagram and represents the color of the device.

3. 0y5 is the off-axis angle where the luminous intensity is 1/2 the peak intensity.

4. The luminous intensity, L, is measured at the mechanical axis of the lamp package. The actual peak of the spatial radiation pattern

may not be aligned with this axis.
AS-AlInGaP T-13/4
Luminous Color,
Intensity Peak Dominant | Viewing Angle | Luminous
Part Iy (med) Wavelength | Wavelength 201/2 Efficacy
Number @ 20 mAIll Apeax (nm) Aql2! (nm) Degrees!3] Ny Package
HLMA- Min. | Typ. Typ. Typ. Typ. (Am/w) Drawing
CLool1] 1000 3501 592 590 7 480 A
CHO0!1] 1000 3500 621 615 7 263
DLOOI4] 300 800 592 590 24 480 B
DHO00[4] 290 600 621 615 24 263
DGO0O0[4] 290 500 630 622 24 197
Notes:

1. The luminous intensity, Iy, is measured at the peak of the spatial radiation pattern which may not be aligned with the mechanical axis

of the lamp package.
2. The dominant wavelength, Ay, is derived from the CIE Chromaticity Diagram and represents the color of the device.
3. 8,9 is the off-axis angle where the luminous intensity is 1/2 the peak intensity.

4. The luminous intensity, I, is ed at the hanical axis of the lamp package. The actual peak of the spatial radiation pattern
may not be aligned with this axis.
AS-AlInGaP T-1
Luminous Color,
Intensity Peak Dominant | Viewing Angle | Luminous
Part Iy (med) Wavelength | Wavelength 201/2 Efficacy
Number @ 20 mAIlll Apeax (M) Aql2! (nm) Degreesl3] Ny Package
HLMA- Min. | Typ. Typ. Typ. Typ. (lm/w) | Drawing
KLOO 35 200 592 590 45 480 C
KHOO 35 200 621 615 45 263
Notes:

1. The luminous intensity, I, is measured at the mechanical axis of the lamp package. The actual peak of the spatial radiation pattern

may not be aligned with this axis.
2. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and represents the color of the device.
3. 0y is the off-axis angle where the luminous intensity is 1/2 the peak intensity.
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Electrical Characteristics at T, = 25°C
TS-AlInGaP T-13/4

Speed of
Forward Reverse Capacitance Response
Voltage Breakdown C (pF) 1, (ns)
Part V¢ (Volts) Vg (Volts) Vg =0, Thermal Time Constant
Number @Ip=20mA | @Iz =100 pA f=1MHz Resistance et/
HLMT- Typ. | Max. Min. Typ. Typ. RO pin (CC/W) Typ.
CLOO 2.0 2.4 5 25 70 210 13
CHOO 2.0 2.4 5 25 70 210 13
DLO0O 2.0 24 5 25 70 260 13
DHO0 2.0 24 5 25 70 260 13
AS-AlInGaP T-13/4
Speed of
Forward Reverse Capacitance Response
Voltage Breakdown C (pF) 15 (ns)
Part V¢ (Volts) Vg (Volts) Vg =0, Thermal Time Constant
Number @I=20mA | @Iz =100 pA f=1MHz Resistance et/s
HLMA- Typ. | Max. Min. Typ. Typ. R6;.pry (°C/W) Typ.
CLOO 1.9 2.4 5 25 40 210 13
CHO00 1.9 2.4 5 25 40 210 13
DLOO 1.9 24 5 25 40 260 13
DHO00 1.9 2.4 5 25 40 260 13
DGOO 1.9 2.4 5 25 40 260 13
AS-AlInGaP T-1
Speed of
Forward Reverse Capacitance Response
Voltage Breakdown C (pF) 15 (nS)
Part V¢ (Volts) Vg (Volts) Vg =0, Thermal Time Constant
Number @Ig=20mA | @Izg=100puA | f=1MHz Resistance et/
HLMA- Typ. | Max Min. Typ. Typ. RO;.piy (CC/W) Typ.
KLOO 1.9 2.4 5 25 40 290 13
KHO00 1.9 2.4 5 25 40 290 13
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Figure 1. Relative Intensity vs. Wavelength.
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Figure 2b. Forward Current vs.

Forward Voltage, TS-AlInGaP.
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Figure 4b. Maximum DC Current vs.
Ambient Temperature for TS T-13/4
Lamps. Derating Based on

T,MAX = 130°C.
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Figure 3. Relative Luminous Intensity
vs. Forward Current. Derating Based
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Figure 4c. Maximum Forward Current
vs. Ambient Temperature for T-1
Lamps. Derating Based on

T,Max = 110 °C.
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Figure 2a. Forward Current vs.

Forward Voltage, AS-AlInGaP.
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[40] HEWLETT®

PACKARD

T-13/+ (6 mm) High Performance

TS AlGaAs Red LED Lamps

Technical Data

Features
¢ Exceptional Brightness

¢ OQutstanding LED Material
Efficiency

¢ High Light Output Over a
Wide Range of Drive
Currents

® Viewing Angle: Narrow or
Wide

¢ Low Forward Voltage

¢ Low Power Dissipation

¢ CMOS/MOS Compatible

¢ Red Color

Package Dimensions

4824025
r_' {0.190£0.010)

Description

These T-13/4, untinted,
nondiffused lamps utilize a
highly optimized LED material
technology, transparent
substrate aluminum gallium
arsenide (TS AlGaAs). This
LED technology has a very high
luminous efficiency, capable of
producing high light output over
a wide range of drive currents
(500 pA to 50 mA). The color is
deep red at a dominant wave-
length of 644 nm. TS AlGaAs is
a flip-chip LED technology, die
attached to the anode lead and
wire bonded to the cathode lead.

«»| 482025

HLMP-810X Series
HLMP-C100
HLMP-C110

e e _5.00£020
N {0.190 £0.010) [ @197 £ 0.008)
8.80:0.38 m 8802038 m 114:£020 )
124408 (0.347 £ 0.015) (0.347 £ 0.015) _870+0.20 (0,045 + 0.008)
Tt } 11305 (0.343 £0.008) J
[ Y 07650413 {0.445 :+ 0.020) | 0764043 1
{0,030 £ 0.005) T {0.030 = 0.005) (T:%%) MAX.
(0.045 +0.006) (0.16:; : g:;:e) &4—(0?[,2%) MAX.
230 \un 23.0 314 CATHODE
0.50) .90 "™ {1.23) MIN. ol
0.50:£0.10
0.020 1 0.003) SOUARE
22T o, Now. Now.
(0.050) }————_.I (0 050) ‘f— © oso)
SQUARE 064 SQUARE
i (aoes) NOMINAL ™" 0.025) NomiNAL
5.80  0.30 5,80+ 0.30
CATHODE @2BE0018) CATHODE ——,, 013) - (Mo.m 005 @ <—— caTHODE
258 oy, 258 oy,
(0.100) (0.100) _254
) (0.100) .100) NOM-
HLMP-8100 HLMP-8102/-8103 HLMP-C100/-C110

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS/INCHES.
2. THE LEADS ARE MILD STEEL, SOLDER DIPPED.

3. AN EPOXY MENISCUS MAY EXTEND ABOUT 1 mm (0.040") DOWN THE LEADS, UNLESS OTHERWISE NOTED.
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Axial Luminous Intensity and Viewing Angle at T, = 25°C

Typical Radiant
Part Number | Minimum Intensity | Typical Intensity Intensity 261/201]
HLMP- (med) @ 20 mA (mcd) @ 20 mA (mW/sr) @ 20 mA Degrees
8103 2000 3000 35.3 7
8102 1400 2000 23.5 7
8100 290 1000 11.8 19
C100 290 750 8.8 30
C110 200 400 4.7 40

Note:

1. 01/2 is the off axis angle from optical centerline where the luminous intensity is 1/2 the on-axis value.

Absolute Maximum Ratings at T = 25°C

Peak Forward Current(?l ............occorevieiinnenenineeenenieenenens 300 mA
Average Forward Current (@ Ipgsg = 300 mA) 1.2, vee. 30 mA
DC Forward Currentl8] ...........ccccoevmienieiiinneneierenenreneeeneeeenes 50 mA
Power Dissipation ..........ccc.u... ..100 mW
Reverse Voltage (Ig=100 HA) ..c.oovevevrenevirienenieeeesesesseessessesesesnns 5V
Transient Forward Current (10 ps Pulse)4] ..........cccccoevreeenene 500 mA
Operating Temperature Range ..........cccuenue. ...=55 to +100°C
Storage Temperature Range ...... ...=55 to +100°C
LED Junction Temperature ........cc.ccceveeriviennersinnnierienneenieesnnenne 110°C
Lead Soldering Temperature

[1.6 mm (0.068 in.) from body] ........cceeceverrernnnene 260°C for 5 seconds
Notes:

1. Maximum Iyg at f = 1 kHz, DF = 10%.

2. Refer to Figure 6 to establish pulsed operating conditions.

3. Derate linearly as shown in Figure 5.

4. The transient peak current is the maximum non-recurring peak current the device
can withstand without damaging the LED die and wire bonds. It is not
recommended that the device be operated at peak currents above the Absolute
Maximum Peak Forward Current.
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Electrical/Optical Characteristics at T, = 25°C

Description Symbol | Min. | Typ. | Max. | Units Test Conditions
Forward Voltage Vg i 1.85 2.4 V | Ir=20mA
Reverse Voltage Vg 5.0 20.0 \% Iz = 100 pA
Peak Wavelength " ApEAK | 654 nm
Dominant Wavelength™ A 644 nm
Spectral Line Halfwidth AN1/2 18 nm
Speed of Response Tg 45 ns Exponential Time
: Constant, et/

Capacitance C 20 pF Vp=0,f=1MHz
Thermal Resistance

HLMP-810X RO, piv 210 °C/W | Junction-to-Anode Lead

HLMP-C1X0 237
Luminous Efficacy? Ny 85 ‘ Im/W

Notes: :

1. The dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the color of the device.

2. The radiant intensity, I, in watts per steradian, may be found from the equation I,=Iy/my, where Iy is the luminous intensity in
candelas and ny is luminous efficacy in lumens/watt

TT TTTT

™

T T T

II
I

RELATIVE INTENSITY

- FORWARD CURRENT - mA
»
S

s
T TTITTT
)
[
L
L o

."’
.!

500 600 70 ' 1000 0 05 10 15 20 25 30 35
WAVELENGTH - nm Vg - FORWARD VOLTAGE - V
Figure 1. Relative Intensity vs. Wavelength. Figure 2. Forward Current vs. Forward Voltage.
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Figure 4. Relative Efficiency vs. Peak
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Figure 8. Relative Luminous Intensity vs. Angular Displacement. HLMP-8100.
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Figure 9. Relative Luminous Intensity vs. Angular Displacement. HLMP-C100.
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ﬂ HEWLETT®
PACKARD

T-13/4 (6 mm), T-1 (3 mm), High
Performance, Tinted, Diffused,
AlInGaP, and TS AlGaAs Red

LED Lamps
Technical Data

Features
¢ High Light Output Over a
Wide Range of Currents
* Popular T-1 and T-1 3/
Packages
¢ Choice of Three Colors
Amber
Reddish-Orange
Deep Red
* Wide Viewing Angles
* Long Life: Solid State
Technology
¢ Available on Tape and Reel

Device Selection Guide

Applications

* Outdoor Message Boards

¢ Automotive Lighting

* Portable Equipment

* Medical Equipment

* Changeable Message Signs

Description

The HLMA-D/KXXX series tinted,
diffused, solid state lamps utilize
the newly developed aluminum
indium gallium phosphide
(AlInGaP) LED technology. This
technology has a very high
luminous efficiency, capable of
producing high light output over a
wide range of drive currents.
These LED lamps are available
with a choice of two colors, 592

S
<2
wno
=3
<Q
-
a=
Q=
-

HLMA-DXO05 Series
HLMA-KXO05 Series
HLMP-D1XX Series
HLMP-J100/J150 Series

nm amber and 615 nm reddish-
orange, and with two viewing
angles, 65° and 60°.

The HLMP-D/JXXX series tinted,
diffused solid state lamps utilize
the highly optimized transparent
substrate aluminum gallium
arsenide (TS AlGaAs) LED
technology. This technology has a
very high luminous efficiency,

Viewing Reddish- Deep
Angle Amber Orange Red Package
Package Description 2012 Ag=592nm | Ay =615 nm | Ay = 644 nm | Outline
T-13/4 (5 mm), Tinted, Diffused, 65° HLMA- HLMA- A
Standard Current DL05 DHO05
T-1 (3 mm), Tinted, Diffused, 60° HLMA- HLMA- B
Standard Current KLO5 KHO05
T-13/4 (5 mm), Tinted, Diffused, 40° HLMP- A
Standard Current D115
T-1%4 (5 mm), Tinted, Diffused, 25° HLMP- A
Standard Current D120
T-1 (3 mm), Tinted, Diffused, 55° HLMP- C
Standard Current J100
T-1 (3 mm), Tinted, Diffused, 55° HLMP- C
Diffused, Low Current J150
5964-9287E 1-49



the cathode lead. Available view-
ing angles are 25°, 40°, and 55°.

dominant wavelength of 644 nm.
TS AlGaAs is a flip-chip LED
technology, die attached to the
anode lead and wire bonded to

capable of producing high light
output over the wide range of
drive currents from 500 pA to

50 mA. The color is deep red at a

Package Dimensions

3.18 (0.125)
5.08 (0.200) 3.18 (0.125) 2.67(0.105)
4557 (0.180) I T 267(0.105) 3.43 (0.135)
X 3.43(0.135) — T 292(0415
- 2.92(0.115) ©9)
9.19 ¢
8.43 4.70(0.185)
6.35 (0.250) 470
6.35 (0.250) 470 (0.185) 558 .19 (0.165)
R 089(0.035) 558 (0.220) ‘ 4.19(0.165) 558 (0.220) l )
- T 0.64 (0.025) i
1.
(000 NOM. (0.040) NOM.
CATHODE
. 045 0.
=1 [+ ey SQUARE NOMINAL I o01e)
SQUARE
25.40 2813 NOMINAL 24.1.
25 MIN. (0.95) (0.95""N-
catvooe”| \ ANODE ANODE/ \ CATHODE
1.27(0.050) NOM. 127 o
L (0.050) NOM. 1 3 ‘
f _J 0.45 (0.018) — ‘« 254 noy
le— SQUARE (0.100) M- 284 127\
NOMIMAL ™ "N 0050
G
(0240) A
59 (0.220) l.'-f-' ‘9 7
CATHODE = l;{:l I?
le— 254 (0.100) NOM.
A B Y

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).
2. AN EPOXY MENISCUS MAY EXTEND ABOUT

1 mm (0.040") DOWN THE LEADS.

HLMA-DL05/DH05/K105/KH05 AlInGaP Lamps
Absolute Maximum Ratings at T, = 25°C

HLMA- HLMA- HLMA- HLMA-
Parameter DLO05 DHO05 KLO05 KHO5 Units
DC Forward Current(!:3:4] 50 50 50 50 mA
Peak Forward Current!2! 200 200 200 200 mA
Average Input Power!2! 103 103 103 103 mW
Reverse Voltage (I = 100 pA) 5 5 5 5 \%
Operating Temperature Range -40 to -40 to -40 to -40 to °C
+100 +100 +100 +100
Storage Temperature Range -55 to -55 to -55 to -55 to °C
+100 +100 +100 +100
Junction Temperature 110 °C
Soldering Temperature 260°C for 5 second
[1.59 mm (0.06 in.) below seating plane]

Notes:
1. Derate linearly as shown in Figure 4.

2. Any pulsed operation cannot exceed the Absolute Max Peak Forward current as specified in Figure 5.

3. Drive currents between 10 mA and 30 mA are recommended for best long term performance.
4. Operation at currents below 10 mA is not recommended, please contact your Hewlett-Packard sales representative.
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Optical Characteristics at Ty, = 25°C 05
=<
Luminous Color, Viewing < ‘3’
Intensity Peak Dominant Angle Luminous oz
Iy (mcd) Wavelength Wavelength 2 0l/2 Efficacy -
Part Number @ 20 mAIlll Apeax (N Agl2! (nm) Degrees!3! Ny
HLMA- Min. Typ. Typ. Typ. Typ. (m/w)
DLO5 35 100 594 592 65 480
DHO05 35 100 621 615 65 263
KLO5 35 100 594 592 60 480
KHO05 35 100 621 615 60 263
Notes:
1. ¢, is the total luminous flux output as measured with an integrating sphere.
2. The dominant wavelength, Ay, is derived from the CIE Chromaticity Diagram and represents the color of the device.
3. 01/2 is the off-axis angle where the luminous intensity is 1/2 the peak intensity.
Electrical Characteristics at T, = 25°C
Forward Reverse Capacitance Speed of Response
Voltage Breakdown C (P 18 (ns)
Part Vr (Volts) Vi (Volts) Vg=0, Thermal Time Constant
Number | @Iy =20mA | @Iz =100pA | f=1mHz Resistance et/s
HLMA- | Typ. Max. Min. Typ. Typ. RO;.piv (°C/W) Typ.
DLO5 1.9 2.4 5 25 60 260 13
DHO5 1.9 2.4 5 25 60 260 13
KL05 1.9 2.4 5 25 60 290 13
KHO05 1.9 2.4 5 25 60 290 13
10 200
AMBER —] REDDISH-ORANGE ? : g
4 T 1op
£
S o o 100
£ \ 2 o
3 E
# x 60
2
& 20
0 - . - — 0
550 584 600 621 630 650 700 1.0 15 2.0 25 3.0

WAVELENGTH - nm

Figure 1. Relative Intensity vs.

Wavelength.

Vg - FORWARD VOLTAGE - V

Figure 2. Forward Current vs.
Forward Voltage.
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Figure 6. Spatial Radiation Pattern for HLMA-DL05/DHO05 65° Lamps.
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Figure 7. Spatial Radiation Pattern for HLMA-KL05/KH05 60° Lamps.
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HLMP-D115/D120/J100/J150 TS AlGaAs Red Lamps ® §
Absolute Maximum Ratings at T, = 25°C %S
(=]
HLMP- HLMP- HLMP- HLMP- as
Parameter D115 D120 J100 J150 Units -
DC Forward Current(!! 50 50 50 50 mA
Peak Forward Current!2] 300 300 300 300 mA
Average Input Powerl2] 100 100 100 100 mW
Reverse Voltage (Iz = 100 pA) 5 5 5 5 \%
Operating Temperature Range -55 to -55 to -55 to -55 to °C
+100 +100 +100 +100
Storage Temperature Range -55 to -55 to -55 to -55 to °C
+100 +100 +100 +100
Junction Temperature 110 °C
Soldering Temperature 260°C for 5 second
[1.59 mm (0.06 in.) below seating plane]

Notes:
1. Derate linearly as shown in Figure 12.
2. Any pulsed operation cannot exceed the Absolute Max Peak Forward current as specified in Figure 13.

Optical Characteristics at Ty = 25°C

Luminous Color, Viewing
Intensity Peak Dominant Angle Luminous
Iy (mcd) Wavelength Wavelength 20y Efficacy
Part Number @ 20 mAlll Apea (MMM Aql2! (nm) Degrees!3] Ny
HLMP- Min. Typ. Typ. Typ. Typ. (Im/w)
D115 138 250 654 644 40 85
D120 138 350 654 644 25 85
J100 39 175 654 644 55 85
J150 1.3 3.0 654 644 55 85

Notes:

1. ¢, is the total luminous flux output as measured with an integrating sphere.

2. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and represents the color of the device.
3. 0y is the off-axis angle where the luminous intensity is 1/2 the peak intensity.

Electrical Characteristics at T, = 25°C

Forward Reverse Capacitance Speed of Response
Voltage Breakdown C (pF) 18 (ns)

Part V¢ (Volts) Vi (Volts) V=0 Thermal Time Constant
Number | @Iy =20mA | @Iz =100pA | f=1mHz Resistance eths
HLMP- Min. Typ. Min. Typ. Typ. RO;.pin (°C/W) Typ.

D115 1.85 2.4 5 20 20 260 45

D120 1.85 2.4 5 20 20 260 45

J100 1.85 24 5 20 20 290 45

J150 1.6 1.9 5 20 20 290 45
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HEWLETT®
PACKARD

(D

T-13/4 (5 mm), Wide Viewing
Angle, High Intensity LED

Lamps

Technical Data

Features

¢ Outstanding LED Material
Efficiency

¢ Extremely Wide Horizontal
Viewing Angle

* High Light Output over a
Wide Range of Currents

¢ Untinted, Non-diffused Lens

¢ Choice of Four Colors: 644
nm Red, 590 nm Amber, 570
nm Green, and 615 nm
Orange

Outline Drawing

¢ Amber Red-Orange Red Green
Aq=590nm | Ay =615 nm Aq =644 nm | Ay =570 nm
8.71+0.38
(‘:.ggff:;;’;) (03330.015) HLMA-VLOO HLMA-VHOO HLMP-V100 HLMP-V500
Yy ¥ 102 yax
(0.040)
NOTE 1
20.32
(0.800) MIN
0.51 SQUARE
(0.020) NOMINAL.
NOTES:
2542076 Y 1. LEAD ORIENTATION:
(0.100 £ 0.030) 2.54£0.25 DEVICE TYPE | CENTER LEAD OUTER LEADS
(0:100:+0.010) HLMP-V100 | COMMONANODE | CATHODE
254£.025 ——u HLMP-V500 | COMMON CATHODE | ANODE
©.100:0010) HLMA-VLOO | COMMON CATHODE | ANODE
HLMA-VHOO | COMMON CATHODE | ANODE

5.59+0.25
(0-220 +0.010)
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Description

These high intensity LED lamps
provide the user with an
extremely wide 60° (horizontal)
by 30° (vertical) oval shaped
radiation pattern. Available in TS
AlGaAs red, AllnGaP amber,
AlInGaP orange, and GaP green
colors, these untinted non-
diffused T-13/4 (6 mm) LEDs are
an excellent choice for outdoor
applications requiring an
extremely wide field of vision and
high brightness.

Device Selection Guide

HLMA-VHO00
HLMA-VLO00
HLMP-V100
HLMP-V500

Applications
* Outdoor Message Boards

* Safety Lighting Equipment
¢ Changeable Message Signs

¢ Alternative to Incandescent
Lamps

5.08 £ 0.25
(0.200 : 0.010)

2. ALL DIMENSIONS ARE IN MM (INCHES).

5964-9292E
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Absolute Maximum Ratings at T, = 25°C Z;g_
Parameter HLMA-VLOO | HLMA-VHOO | HLMP-V100 | HLMP-V500 | Units % g
DC Forward Current(!3] 60[451 601451 60 50 mA o Z
Peak Forward Current!2:3] 400 400 600 180 mA
Average Input Powerl2! 120 120 120 110 mwW
Reverse Voltage (Ig = 200 pA) 5 5 5 5 v
Operating Temperature Range -40to +100 | -40 to +100 -5b to +85 -20 to +100 °C
Storage Temperature Range -65to +100 | -55to +100 | -65to +100 | -55to +100 °C
Junction Temperature 110 °C
Soldering Temperature 260°C for 5 seconds
[1.59 mm (0.06 in.) below
seating plane]

Notes:

1. Derate linearly as shown in Figure 5.

2. Any pulsed operation cannot exceed the Absolute Max Peak Forward Current or the Max Allowable Average Power as specified in
Figure 6.

3. Specified with both die powered simultaneously.

4. Drive Currents between 10 mA and 30 mA are recommended for best long term performance.

5. Operation at currents below 10 mA is not recommended, please contact your Hewlett-Packard sales representative.

Optical Characteristics at Ty, = 25°C

Luminous Color, Viewing
Intensity Peak Dominant Angle Luminous
Iy (med) ‘Wavelength Wavelength 261/2 Efficacy
@ 40 mAl] Apearc (nM Agl2! (nm) Degrees!3] nv
Part Number Min. | Typ. Typ. Typ. Typ. (m/w)
HLMA-VLOO 212 460 592 590 60° horizontal 480
HLMA-VHOO 200 | 460 621 615 30 vertical 263
HLMP-V100 500 1000 654 644 60° horizontal 85
30° vertical
HLMP-V500 112 270 568 570 60° horizontal 595
30° vertical
Notes:

1. The luminous intensity, Iy, is measured at the mechanical axis of the lamp package. The actual peak of the spatial radiation pattern
may not be aligned with this axis.

2. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and represents the color of the device.

3. 2 0y is the off-axis angle where the luminous intensity is 1/2 the on-axis intensity.

Electrical Characteristics at T, = 25°C

Forward Reverse Capacitance Speed of Response
Voltage Breakdown C (pF) Thermal T (NS)
Vg (Volts) Vg (Volts) V=0, Resistance Time Constant
@Ir=40mA | @Ig=200pA| f=1MHz ROypiv eths

Part Number | Typ. | Max. Min. Typ. (Cc/W) Typ.
HLMA-VLO00 1.90 2.4 5 120 100 13
HLMA-VHOO 1.90 2.4 5 120 100 13
HLMP-V100 1.85 2.4 5 50 115 26
HLMP-V500 2.20 3.0 5 20 100 171
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O sy M degree cone angle that may be
-oggom oo

PACKARD

(’5/ HEWLETT®

T-13/+ (6 mm) SiC Blue LED
Lamps

Technical Data

HLMP-DB00
HLMP-DB15

Features Applications

¢ Silicon Carbide Technology * Moving Message Signs

* 481 nm Blue Color * Automotive Interior Lighting

* Viewing Angles: Narrow and ¢ Front Panel Status Indicator
Wide * Medical Instrumentation

* CMOS/MOS Compatible

Description

These untinted diffused and
nondiffused T-13/2 LED blue
lamps utilize single crystal silicon
carbide technology. The color is
_~ _ an 80% saturated blue with a
camioRs |11 A Tve. caTioRs || 1 = MAx TvP, dominant wavelength of 481
2540 2540 nanometers. The HLMP-DBOO is a
(1.00) " (1.00) 38 degree cone angle diffused
lamp for use in moving message
panel signs or as a front panel
indicator. The HLMP-DB15 is a
I nondiffused lamp with a 15

127 nowm.

used for backlighting legends or
NOMIMAL NOMIMAL as a blue wavelength emitter.

6.10(0.240)
5.59 (0.220)

2.54 (0.100) NOM. 254 (0.100) NOM.

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).
2. THE LEADS ARE MILD STEEL, SOLDER DIPPED.
3. AN EPOXY MENISCUS MAY EXTEND ABOUT 1 mm (0.040") DOWN THE LEADS.

HLMP-DB15 HLMP-DB00

1-62 5964-9288E



Absolute Maximum Ratings at T, = 25°C
DC Forward Current!!]..
Peak Forward Current!2]
Average Forward Current (@ Ipgax = 100 mA, f = 1 KHz)!2]
LED JUNCEION TEMPETALULE ......ccceviiuiiiiiiiiriiieeiieeiereeeeereereeeerereeesannnsnaseennesssssssssssasssssseessiesnsasnssnnsnseseaeee
Transient Forward Current (10 us Pulse)[3] .. ..
Reverse Voltage (Ig = 100 [HA) ...oooiiiimiiiiiiiiicie ettt ettt e e ae s
Operating Temperature Range .........c.ccccveiiiiiiiiiiiiiiiniiiiiiic i e

Storage Temperature Range
Lead Soldering Temperature (1.59 mm [0.063 in.] from body) .......cceccveevveeveerreecreerenneene 260°C for 5 seconds

Notes:

1. Derate linearly as shown in Figure 5.

2. Refer to Figure 6 to establish pulsed operating conditions.

3. The transient peak current is the maximum non-recurring peak current the device can withstand without damaging the LED die and
wire bonds. Operating the device at peak currents above the absolute Maximum Peak Forward Current is not recommended.

Optical Characteristics at T, = 25°C

Luminous Radiant Color, Viewing
Intensity Intensity Total Flux Dominant Peak Angle
Part I, (med) I, (UW/sr) 0, (mlm) Wavelength | Wavelength 201/2
Number | @ Iz 20 mAl'll | @20 mA | @ 20 mAl2 A8 (nm) Appag (mm) | Degreesl(4]
HLMP- Min. | Typ. Typ. Typ. Typ. Typ. Typ.
DB00O 1.0 3.0 23.1 2.0 480 470 38
DB15 6.3 12.0 93.3 2.0 480 470 15
Notes:

1. The luminous intensity, I, is measured at the peak of the spatial radiation pattern which may not be aligned with the geometric axis of

the lamp package.

2. ¢, is the total luminous flux output as measured with an integrating sphere.
3. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and represents the color of the device.
4. 03 is the off-axis angle where the luminous intensity is 1/2 the peak intensity.

Electrical Characteristics at T, = 25°C

Forward Reverse Speed of Response Capacitance Thermal
Voltage Breakdown T, (ns) C (pF) Resistance
Vi (Volts) Vg (Volts) Time Constant Vg =0, RO ppy (CC/W)
@ Iy 20 mA @ Iz = 100 pA et/r, f=1MHz Junction to
Typ. Max. Min. Typ. Typ. Typ. Cathode Lead
3.5 4.0 5.0 45.0 500 97 260
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Figure 1. Relative Intensity vs. Wavelength,
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Figure 3. Relative Lunﬁnoué Intensity
vs. dc Forward Current.

s 21000 Hz
50
1
E %é\‘w 0> f> 300 Hz
E 40 \\\
3] \ )
£ 30
S 300>>100 Hz \
< St \
g N
=
10
50 60 70 80 20 100

Ipgak — PEAK CURRENT — mA

Figure 6. Time Average Current vs.
Peak Forward Current as a Function
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Figure 2. Forward Current vs.

Forward Voltage.
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Figure 7. Normalized Luminous Intensity vs. Angular Displacement,
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(ﬁﬁ HEWLETT®

PACKARD

T-13/4 (5 mm), T-1 (3 mm),
High Intensity, Double
Heterojunction AlGaAs Red
LED Lamps

HLMP-D101/D105
HLMP-K101/K105

Technical Data

Features * Portable Equipment

* Exceptional Brightness

* Wide Viewing Angle

* Outstanding Material
Efficiency

* Low Forward Voltage

¢ CMOS/MOS Compatible

* TTL Compatible

¢ Deep Red Color

* General Use

Description

These solid state LED lamps
utilize newly developed double

heterojunction (DH) AlGaAs/GaAs

material technology. This LED
material has outstanding light
output efficiency over a wide

range of drive currents. The color

Applications is deep red at the dominant
¢ Bright Ambient Lighting wavelength of 637 nanometres.
Conditions These lamps may be DC or pulse
* Moving Message Panels driven to achieve desired light
output. . o 3.18(125)
Package Dimensions 267 (.108)
3.43(135)
26 R o B
457 (0.1 - —
f 1
~ () ! ass 0 w0009
9.19(.362) sesizz0r ). L i 4.19 (.165)
018 {nse2 124 (a00) .3 ::::: 843(332 = ]
843 (0.332) 11.68 (.460) A v (1LY
_+ 3 1.02 (.040)
‘ NOM.
- F s o | T
064 (0.025) 0.88 (.035) 26.40 (1.00) NOMINAL
23.0(.90) 0.64 (.025) MIN.
2540 (1.00)} | o }«— 045 (0.018) MIN. SQUARE
(MIN.) SQUARE NOMINAL NOMINAL
127 (.050)
1.27 (.050) NOM.
kzgﬂm.nso) NOM. L
)
T | ] l._ 254(.100)
! NOM.

£.10 (0.260)

659 (0.220) 6.1 (.240)

iy

2,54 (.100) NOM. CATHODE

254 (0.100) CATHODE
NOMINAL —]

NOTES: A B c
1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).
2. AN EPOXY MINISCUS MAY EXTEND ABOUT
1 mm (0.040"") DOWN THE LEADS.
1-66 5964-9369E



Axial Luminous Intensity and Viewing Angle @ 25°C

Part I, (mcd) @ 20 mA
Number 201/2(1] Package
HLMP- Package Description Min. Typ. Degrees Outline

D101 T-13/, Red Tinted Diffused 35 70 65 A

D105 T-13/, Red Untinted, Non-diffused 90 240 24 B

K101 T-1 Red Tinted Diffused 22 45 60 C

K105 T-1 Red Untinted Non-diffused 35 65 45 C
Note:
1. 03 is the off axis angle from lamp centerline where the luminous intensity is 1/2 the on-axis value.
Absolute Maximum Ratings at T, = 25°C
Peak FOorward CUITENII2] .. ... ..iciiiieeieireeieceeseestcetee e e te s te e e tesae s e essesnseessasssesnsessessaessaesseensasnees 300 mA
Average Forward Current!2] ...20 mA
DC Currentl3.................... .. e 30 MA
Power Dissipation .87 mW
Reverse Voltage (I = 100 HA) ...oouuiiiiiiiiiiiiiiiiieieee ettt sttt te s era e s saer e sessarasssssaeeesanee 5V
Transient Forward Current (10 ps Pulse)!4] .. ... 500 mA
LED Junction Temperature...........c..cccceeeunns e eeeeetreerre e eetear———————————— 110°C
Operating Temperature Range.......... .. -20 to +100°C
Storage Temperature RANGE .........ccceevviriiiiiiiieriiiiiiieneentcr et sre e e sereesee st s e s e e s neessesesnne -55 to +100°C
Lead Soldering Temperature [1.6 mm (0.063 in.) from body] .......cccccceeerieriiiierivrieenceneenn. 260°C for 5 seconds
Notes:

1. Maximum Ipgyg at f = 1 kHz, DF = 6.7%.

2. Refer to Figure 6 to establish pulsed operating conditions.

3. Derate linearly as shown in Figure 5.

4. The transient peak current is the maximum non-recurring peak current the device can withstand without damaging the LED die and
wire bonds. It is not recommended that the device be operated at peak currents beyond the Absolute Maximum Peak Forward Current.
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Electrical/Optical Characteristics at T, = 25°C

Symbol Description Min. | Typ. | Max. | Unit Test Condition
Vr Forward Voltage 1.8 2.2 \4 Ir =20 mA
Vr Reverse Breakdown Voltage 5.0 15.0 ‘ v Iz = 100 pA
Ap Peak Wavelength 645 nm Measurement at Peak
Ag Dominant Wavelength 637 nm | Notel

ALY/ Spectral Line Halfwidth 20 nm
T Speed of Response 30 ns Exponential Time
Constant, e¥/Tg

C Capacitance 30 pF Vr=0,f=1MHz

RO py Thermal Resistance 260[? °C/W | Junction to Cathode Lead

5001
Ny Luminous Efficacy 80 Im/W | Note 2
Notes:

1. The dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the color of the device.

2. The radiant intensity, I, in watts per steradian, may be found from the equation I, = ly/ny, where Iy is the luminous intensity in
candelas and My is luminous efficacy in lumens/watt.

3. HLMP-D101.

4. HLMP-D105.

5. HLMP-K101/-K105.
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Figure 1. Relative Intensity vs. Wavelength. Figure 2. Forward Current vs. Forward Voltage.
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(,; HEWLETT® |
PACKARD \

T-13/4 (5 mm), T-1 (3 mm), Low
Current, Double Heterojunction
AlGaAs Red LED Lamps

Technical Data

Features
* Minimum Luminous Inten-
sity Specified at 1 mA

¢ High Light Output at Low
Currents

* Wide Viewing Angle

¢ Outstanding Material
Efficiency

* Low Power/Low Forward
Voltage

¢ CMOS/MOS Compatible

* TTL Compatible

* Deep Red Color

Package Dimensions

5.08 (0200)
457 (0.180)
q »
043 0.332)
089 ( ooas)
0.64 (0.025)
25.40 (1.00) 0.45 {0.018)
MIN. SQUARE NOMINAL
1.27 (0.060)
6.10 (0.240)
NoM. 559 (0.220)

254 (0.100}
NOMINAL

NOTES:

ES:
1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).
2. AN EPOXY MINISCUS MAY EXTEND ABOUT

1 mm (0.040") DOWN THE LEADS.

5964-9289E

Applications
* Low Power Circuits
¢ Battery Powered Equipment

¢ Telecommunication
Indicators

Description

These solid state LED lamps
utilize newly developed double
heterojunction (DH) AlGaAs/GaAs
material technology. This LED
material has outstanding light
output efficiency at very low drive
currents. The color is deep red at
the dominant wavelength of 637
nanometres. These lamps are

R

(.480) o4 (o257
(.460) 025)

28
|3

3

1.15 {.046)
0.88 (.036)
23.0 {.90) 0.64 (.025)
MIN. SQUARE
NOMINAL
1.27 (.050)
NOM.

CATHODE
—

INDICATORS

(=)
=
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[7d
o
=3
=q
-l
o
w
-l

HLMP-D150/D155
HLMP-K150/K155

ideally suited for use in
applications where high light
output is required with minimum
power output.

O
33

.18 (.1

™ [*— 267 (105)
3.43 (.135)
™ L_Tz 115)
6.36 {.250) 4.70 (.185)
558 (220) J. 419 (165)
— ]
L
1.02 (.040)
NOM.
045 (.018)
—=} fe—SQUARE
25.40 (1.00) NOMINAL
MIN.
1.27 (.050)
NOM.
1

.
2554 (.100)
- l‘_ NOM.
63

(o

CATHODE
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Axial Luminous Intensity and Viewing Angle @ 25°C

Part I, (mcd) @ 1 mA DC
Number 1 201/201] Package
HLMP- Package Description Min. Typ. Degrees Outline

D150 T-13/4 Red Tinted Diffused 1.3 3 65 A

D155 T-13/4 Red Untinted, Non-diffused 5.4 10 24 B

K150 T-1 Red Tinted Diffused 1.3 2 60 C

K155 T-1 Red Untinted Non-diffused 2.1 3 45 C
Note:
1. 61/2 is the off axis angle from lamp centerline where the luminous intensity is /2 the on-axis value.
Absolute Maximum Ratings at T, = 25°C
Peak Forward CUITENtI] ..........coviiriiiieiienieiieieeieesseseesteesresessseeseessseesaeessessesssnessessesssessesssassesnsessesnsanes SO0 MA
Average FOrward CUITENE ..........coiiviiiiiiiiiiiiiieiiee ettt eer e et e s et sesae e s ree s saesssneeaesannen 20 mA
DC Currentl?! .................... .30 mA
Power Dissipation . ...87T mW
Reverse Voltage (IR = 100 HLA) ..eeiiiiiiiiiiie ittt ettt e s re e e st s e st e s seste e e smbeesesseeasennnessesnneianan 5V
Transient Forward Current (10 ps Pulse)3!] 500 mA
LED Junction Temperature..............c.ccceu..... e e eneeaeeeens 110°C
Operating Temperature Range.......... «e. =20 to +100°C
Storage Temperature RANGE .........ccoivieiiiiciiiiiiiieeiiiiteecieteeesreteeeesraeeeeesaeeeesssvaessssseesssssessssaseenes -55 to +100°C
Lead Soldering Temperature [1.6 mm (0.063 in.) from body] ........cccccvvvviviiniiiinnniininnnnn. 260°C for 5 seconds
Notes:

1. Maximum Ipgag at f = 1 kHz, DF = 6.7%.

2. Derate linearly as shown in Figure 4. ’

3. The transient peak current is the maximum non-recurring peak current the device can withstand without damaging the LED die and
wire bonds. It is not recommended that the device be operated at peak currents beyond the Absolute Maximum Peak Forward Current.

1-72



Electrical/Optical Characteristics at T, = 25°C

2
o
28
=<
<O
=]
nZ
o2
-

Symbol Description Min. | Typ. | Max. | Unit Test Condition
Vr Forward Voltage 1.6 1.8 A% Ir=1mA
Vr Reverse Breakdown Voltage 5.0 15.0 \% Iz = 100 pA
Ay Peak Wavelength 645 nm Measurement at Peak
g Dominant Wavelength 637 nm Note 1
AN Spectral Line Halfwidth 20 nm
Ts Speed of Response 30 ns Exponential Time
Constant, et/Tg
C Capacitance 30 pF Vr=0,f=1MHz
ROypy | Thermal Resistance 26013 °C/W | Junction to Cathode Lead
4
2900
Ny Luminous Efficacy 80 Im/W | Note 2
Notes:

1. The dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the color of the device.
2. The radiant intensity, L, in watts per steradian, may be found from the equation I, = ly/ny, where Iy is the luminous intensity in

candelas and ny is luminous efficacy in lumens/watt.

3. HLMP-D150.
4. HLMP-D155.
5. HLMP-K150/-K155.
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e
o

600 650

WAVELENGTH — nm

700

Figure 1. Relative Intensity vs. Wavelength.
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Figure 2. Forward Current vs. Forward Voltage.
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A

T-13/s+ Super Ultra-Bright

LED Lamps

Technical Data

Features

* Very High Intensity

* Narrow and Medium Viewing
Angles

¢ Untinted, Nondiffused Lens

* Choice of Five Colors

e Sturdy Leads with Seating
Plane Tabs

Device Selection Guide

HLMP-8115
HLMP-8205
HLMP-8305
HLMP-8405
HLMP-8505
HLMP-8605

HEWLETT® ‘
PACKARD i

(=]
=
<
»o
a =
=<
< O
—J1a
aZ
w
-l

HLMP-8109 ‘
HLMP-8209 K
HLMP-8309
HLMP-8409
HLMP-8509

Description

These untinted, nondiffused solid
state lamps are designed with
special internal optics to give a
very high luminous intensity
within a well defined viewing
angle. The LED materials used
within these devices is specifically
grown to assure the high light
output performance these lamps
provide.

Typical Luminous Intensity 201/2
LED Color Part Number (med @ 20 mA dc) Viewing Angle

DH AS AlGaAs HLMP-8115 1000 10°
HLMP-8109 500 20°

High Efficiency Red HLMP-8205 350 10°
HLMP-8209 260 20°

Yellow HLMP-8305 350 10°
HLMP-8309 260 20°

Orange HLMP-8405 350 10°
HLMP-8409 260 20°

High Performance Green HLMP-8505 400 10°
HLMP-8509 300 20°

Emerald Green HLMP-8605 75 10°

5964-9370E
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Package Dimensions

82
]

i

11.94 (0470) l —_}f%g

&
5

., 288

1247 (0.491)

11.70 (0.481) _L
, T

- L— 0.64 (0.025) SQUARE
SOUARE NOMIMAL
 NOMIMAL
. ’ —
CATHODE @ e ]‘%%‘g—; CATHODE @ f10 (024
/v 7 1
2.54 (0.100) NOM. 2.54 (0.100) NOM.
HLMP-8115/-8X05 HLMP-8X09
NOTES: )
1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).
2. THE LEADS ARE MILD STEEL, SOLDER DIPPED.
3. AN EPOXY MENISCUS MAY EXTEND ABOUT 1 mm (0.040") DOWN THE LEADS.
Absolute Maximum Ratings at T, = 25°C
DH AS High High
AlGaAs Efficiency Red Performance
Parameter " Red and Orange Yellow | Green/Emerald Green Units
DC Forward Current!!! 30 30 20 30 mA
Peak Forward Current!?! 300 90 60 90 mA
Average Forward Current!?! 20 25 20 25 mA
Transient Forward Current!?!
(10 us Pulse) 500 500 500 500 mA
Reverse Voltage (Iz = 100 pA) 5 5 5 5 %
LED Junction Temperature 110 110 110 ) 110 °C
Operating Temperature Range -20 to +100 -55to +100 -20 to +100 °C
Storage Temperature Range -5 to +100 °C
Lead Soldering Temperature 260°C for 5 seconds
[1.6 mm (0.063 in.) from body]

Notes:

1. See Figure 5 for maximum current derating vs. ambient temperature.

2. See Figure 6 for maximum peak current vs. pulse duration and allowable duty factor.

3. The transient peak current is the maximum non-recurring peak current the device can withstand without damaging the LED die and
wire bond. Do not operate these lamps at peak currents above the Absolute Maximum Peak Forward Current.
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Electrical/Optical Characteristics T, = 25°C

DH AS AlGaAs HLMP-8115/8109

Parameter Symbol Min. Typ. Max. | Units Test Conditions
Luminous Intensity
HLMP-8115 I, 500 1000 mcd I = 20 mA
HLMP-8109 200 500
Forward Voltage Vi 1.8 2.2 \% Ir =20 mA
Reverse Breakdown Voltage Vi 5.0 15.0 v Iz = 100 pA
Included Angle Between
Half Intensity Points
HLMP-8115 20,5 10 Deg.
HLMP-8109 20
Total Luminous Flux 0q 120 mlm Ir = 20 mA
Peak Wavelength ApEAK 645 nm Measured at Peak
Dominant Wavelength!!! Ag 637 nm
Spectral Line Half Width Alypy 20 nm
Speed of Response Tg 30 ns Time Constant, e** s
Capacitance C 30 pF Vg=0,f=1MHz
Thermal Resistance ROk 210 °C/W LED Junction-to-
Cathode Lead
Luminous Efficacy!?! My 80 Im/W
High Efficiency Red HLMP-8205/8209
Parameter Symbol Min. Typ. Max. | Units Test Conditions
Luminous Intensity
HLMP-8205 I, 200 350 med Ir = 20 mA
HLMP-8209 90 260
Forward Voltage Vi 1.9 2.6 \% Ir = 20 mA
Reverse Breakdown Voltage Vi 5.0 30.0 v Iz = 100 pA
Included Angle Between
Half Intensity Points
HLMP-8205 20y, 10 Deg.
HLMP-8209 20
Total Luminous Flux o, 45 mlm Ir = 20 mA
Peak Wavelength APEAK 635 nm Measured at Peak
Dominant Wavelength!!] A 626 nm
Spectral Line Half Width Al 40 nm
Speed of Response T 90 ns
Capacitance C 11 pF Vp=0,f=1MHz
Thermal Resistance ROy xaD 210 °C/W LED Junction-to-
Cathode Lead
Luminous Efficacy!?! Ny 145 Im/W
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Yellow HLMP-8305/8309

Parameter Symbol | Min. Typ. Max. | Units Test Conditions

Luminous Intensity

HLMP-8305 I, 212 350 med Iy = 20 mA

HLMP-8309 96 260
Forward Voltage Vi 2.1 2.6 \% Ir =20 mA
Reverse Breakdown Voltage Vi 5.0 30.0 \% Iz = 100 pA
Included Angle Between
Half Intensity Points

HLMP-8305 20,2 10 Deg.

HLMP-8309 20
Total Luminous Flux o, 45 mim Ir = 20 mA
Peak Wavelength AprAK 583 nm Measured at Peak
Dominant Wavelength!!! A 585 nm
Spectral Line Half Width Ay 36 nm
Speed of Response T 90 | ns .
Capacitance ) C 15 pF Ve=0,f=1MHz
Thermal Resistance ROy1Esp 210 °C/W LED Junction-to-

. Cathode Lead
Luminous Efficacy!?! Ny 500 Im/W
Orange HLMP-8405/8409
Parameter Symbol Min. Typ. Max. | Units Test Conditions

Luminous Intensity

HLMP-8405 I, 200 350 mcd Ir = 20 mA

HLMP-8409 90 260
Forward Voltage Vr 1.9 2.6 \% Ir =20 mA
Reverse Breakdown Voltage Vr 5.0 30.0 \% Iz = 100 pA
Included Angle Between
Half Intensity Points

HLMP-8405 20,5 10 Deg.

HLMP-8409 20
Total Luminous Flux Oy 45 mlm Ir = 20 mA
Peak Wavelength ApEAK 600 nm Measured at Peak
Dominant Wavelength!!! A . 602 nm
Spectral Line Half Width Ahypp 40 nm
Speed of Response T, 280 ns
Capacitance C 4 pF Vr=0,f=1MHz
Thermal Resistance RO;.1EAD 210 °C/W LED Junction-to-

. Cathode Lead

Luminous Efficacy!?! Nv 380 Im/W

1-78



High Performance Green HLMP-8505/8509

INDICATORS
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Parameter Symbol Min. Typ. Max. | Units Test Conditions

Luminous Intensity

HLMP-8505 I, 170 400 med Ir = 20 mA

HLMP-8509 111 300
Forward Voltage Vg 2.2 3.0 A% Ir = 20 mA
Reverse Breakdown Voltage Vi 5.0 30 v Iz = 100 pA
Included Angle Between
Half Intensity Points

HLMP-8505 20, 10 Deg.

HLMP-8509 20
Total Luminous Flux o, 115 mim Ir = 20 mA
Peak Wavelength ApEAK 568 nm Measured at Peak
Dominant Wavelength!!! Aq 570 nm
Spectral Line Half Width Ahyjp 28 nm
Speed of Response Ts 260 ns
Capacitance C 18 pF Vg =0,f=1MHz
Thermal Resistance ROy.15a0 210 °C/W LED Junction-to-

Cathode Lead

Luminous Efficacy!?! T 595 Im/W

Notes:

1. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and represents the color of the device.

2. The radiant intensity, I, in watts per steradian, may be found from the equation I, = L/, where I, is the luminous intensity in
candelas and 7, is the luminous efficacy in lumens/watt.

Emerald Green HLMP-8605!1]

Parameter Symbol Min. Typ. Max. | Units Test Conditions

Luminous Intensity

HLMP-8605 I, 69 75 med Ir = 20 mA
Forward Voltage A 2.2 3.0 v Ir =20 mA
Reverse Breakdown Voltage Vi 5.0 30 A\ Iz = 100 pA
Included Angle Between
Half Intensity Points

HLMP-8605 20,5 10 Deg.
Peak Wavelength ApEAK 558 nm Measured at Peak
Dominant Wavelength!?! Aa . 560 nm
Spectral Line Half Width Ay 24 nm
Speed of Response Ts 3100 ns
Capacitance C 35 pF Vr=0,f=1MHz
Thermal Resistance RO;.1eap 210 °C/W LED Junction-to-

Cathode Lead

Luminous Efficacy!®! Ny 656 Im/W

Notes:

1. Please refer to Application Note 1061 for information comparing standard green and emerald green light output degradation.

2. The dominant wavelength, A, is derived from the CIE Chromaticity Diagram and represents the color of the device.

3. The radiant intensity, I, in watts per steradian, may be found from the equation I, = I,/n,, where L is the luminous intensity in
candelas and n, is the luminous efficacy in lumens/watt.
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Figure 1. Relative Intensity vs. Wavelength.
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Figure 3. Relative Luminous Intensity vs. Forward Current.
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Figure 4. Relative Efficiency (Luminous Intensity per Unit Current) vs. Peak Current.
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T-13/4 (6 mm), T-1 (3 mm),
Ultra-Bright LED Lamps

Technical Data

Features

* Improved Brightness

¢ Improved Color Performance

¢ Available in Popular T-1 and
T-13/4 Packages

* New Sturdy Leads

¢ IC Compatible/Low Current
Capability

* Reliable and Rugged

¢ Choice of 3 Bright Colors
High Efficiency Red
High Brightness Yellow
High Performance Green

Applications

* Lighted Switches

* Backlighting Front Panels
* Light Pipe Sources

* Keyboard Indicators

Description

These clear, non-diffused lamps
out-perform conventional LED
lamps. By utilizing new higher
intensity material, we achieve
superior product performance.

The HLMP-3750/-3390/-1340
Series Lamps are Gallium
Arsenide Phosphide on

Gallium Phosphide red light
emitting diodes. The HLMP-3850/

Axial Luminous Intensity and Viewing Angle @ 25°C

HLMP-3750, -3850, -3950
HLMP-3390, -3490, -3590
HLMP-1340, -1440, -1540
HLMP-D640
HLMP-K640

INDICATORS
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-3490/-1440 Series are Gallium
Arsenide Phosphide on Gallium
Phosphide yellow light emitting
diodes. The HLMP-3950/-3590/
-1540/-D640/-K640 Series Lamps
are Gallium Phosphide green light
emitting diodes.

Part I, (med) @ 20 mA DC

Number Package Package

HLMP- Description Color Min. Typ. 201/2(1] Outline
3750 T-13/4 HER 90 125 24° A
3850 Yellow 96 140 24° A
3950 Green 111 140 24° A
D64012] Emerald Green 6.7 21 24° D
3390 T-13/s Low Profile | HER 35 55 32° B
3490 Yellow 37 55 32° B
3590 Green 40 55 . 32° B
1340 T-1 HER 22 45 45° C
1440 Yellow 23 45 45° C
1540 Green 27 45 45° C
K640![21 Emerald Green 4.2 21 45° C

Note:

1. 8% is the typical off-axis angle at which the luminous intensity is half the axial luminous intensity.
2. Please refer to Application Note 1061 for information comparing standard green and emerald green light output degradation.

5964-9290E
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Package Dimensions

3.18(125) :
5.08 (.200) 5.34 (0.210) - I 267 (108) 5.08 {.200)
‘: :F 2557 (180) 4_(0-(1_90¥ 3.43 (.135) . e
! . t = o /\**T
I 9.19 (.362) 6.35 (.250) L) N\
8a3(332 1090 (429) 5.331210) 9.19(.362)
i 89 (035) 843(332) =0 5.33 (210) 4.70 (.185) 8.8
12.44 (480) “64 (.025) 1013 1.390) 4 :—:‘m 419 (165 aa3(a)
11.68 (.460) 1 . | i : .
L ‘\———l t
1.02 (.040)
. =7 NOM. 089 (.035)
1.32 (.052) 084 [
1.02 {.040) go“bx:'s" o0l 0.45 (.018}
5 .64 (. jo— 254001 SQUARE
233‘:' ?0) go 6': ‘: :EZS) NOMINAL MIN. NOMINAL
NOMINAL
1.27 (.050)
1.27 (.050) NOM. 127 (.050)
NOM. 'NOM.
T !
)
2 A L‘ 254 (.100)
6.1.(.240)
]} 56 (220) CATHODE
CATHODE
— 2.54 (.100) NOM.

PACKAGE OUTLINE “A”
HLMP-3750, -3850, -3950

NOTES:

PACKAGE OUTLINE “B”
HLMP-3390, -3490, -3590

PACKAGEvOUTLlNE “Cc”
"HLMP-1340, -1440, -1540, -K640

1. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).
2. AN EPOXY MENISCUS MAY EXTEND ABOUT 1 mm (0.40") DOWN THE LEADS.

Absolute Maximum Ratings at T, = 25°C

Parameter Red Yellow ) Green/Emerald Green Units

Peak Forward Current 90 60 90 mA
Average Forward Current!1] 25 20 25 mA
DC Current!2] 30 20 30 mA
Transient Forward Current!3! 500 500 500 mA

(10 ps Pulse) :
Reverse Voltage (I = 100 pA) 5 5 5 v
LED Junction Temperature 110 110 110 °C
Operating Temperature Range -55to +100 | -565 to +100 -20 to +100 °C
Storage Temperature Range ' ~-55to +100
Lead Soldering Temperature 260°C for 5 seconds

[1.6 mm (0.063 in.) from body]

Notes:

1. See Figure 2 to establish pulsed operating conditions.

2. For Red and Green series derate linearly from 50°C at 0.5 mA/°C. For Yellow series derate linearly from 50°C at 0.2 mA/°C.

3. The transient peak current is the maximum non-recurring peak current the devices can withstand without damaging the LED die and
wire bonds. It is not recommended that the device.be operated at peak currents beyond the Absolute Maximum Peak Forward Current.
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Electrical/Optical Characteristics at T, = 25°C 5:’0_‘
T-1%4 Eh
Low Test =
Symbol Description T-13/s | Dome | T-1 | Min. | Typ. | Max. | Units Conditions w=
APEAK Peak Wavelength 3750 3390 | 1340 635 nm Measurement
3850 3490 | 1440 583 at Peak
3950 3590 | 1540 565
D640 K640 558
Aq Dominant Wavelength 3750 3390 | 1340 626 nm Note 1
3850 3490 | 1440 585
3950 3590 | 1540 569
D640 K640 560
ANY/2 Spectral Line Halfwidth 3750 3390 | 1340 40 nm
3850 3490 | 1440 36
3950 3590 | 1540 28
D640 K640 24
Ts Speed of Response 3750 3390 | 1340 90 ns
3850 3490 | 1440 90
3950 3590 | 1540 500
D640 K640 3100
C Capacitance 3750 3390 | 1340 11 pF Vr=0,f=1MHz
3850 3490 | 1440 15
3950 3590 | 1540 18
D640 K640 35
ROy piv Thermal Resistance 3750 3390 210 °C/W | Junction to
3850 3490 210 Cathode Lead
3950 3590 210
D640 510
1340 290
1440 290
1540 290
K640 290
Vr Forward Voltage 3750 3390 | 1340 | 1.5 1.9 2.6 v Ir = 20 mA
3850 3490 | 1440 1.5 2.1 2.6 (Figure 3)
3950 3590 | 1540 | 1.5 2.2 3.0
D640 K640 2.2 3.0
Vg Reverse Breakdown 3750 3390 | 1340 | 5.0 v Ir = 100 pA
Voltage 3850 3490 | 1440
3950 3590 | 1540
D640 K640
My Luminous Efficacy 3750 3390 | 1340 145 lumens | Note 2
3850 3490 | 1440 500 watt
3950 3590 | 1540 595
D640 K640 655

Notes: .

1. The dominant wavelength, A, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the
color of the device. '

2. The radiant intensity, I, in watts per steradian, may be found from the equation I, = Iy/ny, where Iy is the luminous intensity in
candelas and My is the luminous efficacy in lumens/watt.
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Figure 3. Forward Current vs. Forward Voltage.
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Figure 6. Relative Luminous Intensity vs. Angular
Displacement. T-13/4 Lamp.
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A cacicann

. TG mm) High Intensity

LED Lamps
Technical Data

Features
* High Intensity

* Choice of 3 Bright Colors

High Efficiency Red
Yellow

High Performance Green
* Popular T-13/4« Diameter

Package

* Selected Minimum

Intensities

* Narrow Viewing Angle
* General Purpose Leads

Selection Guide

¢ Reliable and Rugged

~ * Available on Tape and Reel

Description

This family of T-13/4 nondiffused
LED lamps is specially designed
for applications requiring higher
on-axis intensity than is
achievable with a standard lamp.
The light generated is focused to
a narrow beam to achieve this
effect.

. Minimum
Part Intensity
Number (mcd) Color
HLMP- Description at 10 mA (Material)
3316 Iuminator/ 13.8 High Efficiency
Point Source Red
(GaAsP on GaP)
3316 Iluminator/ 22
High Brightness
3415 Illuminator/ 9.2 Yellow
Point Source (GaAsP on GaP)
3416 Illuminator/ 14.7
High Brightness
3517 Iluminator/ 6.7 Green (GaP)
Point Source
3519 Illuminator/ 10.6
High Brightness
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HLMP-331X Series
HLMP-341X Series
HLMP-351X Series

Package Dimensions

5.08 (200)
457 {.180)

9.19(.362)
§.43(332)

N

0.69 (.036)
0,64 (025)

0.45 (.018)

25.40 (1.00) | | —»f ke—— SQUARE
MIN. NOMINAL

)

6.10 (.240)
558 (220)

CATHODE 254 (.100)
NOM.

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).

2. AN EPOXY MENISCUS MAY EXTEND ABOUT tmm
(.040"") DOWN THE LEADS.

5964-9293E
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Electrical Characteristics at T, = 25°C ;g
Device 2 ;
Symbol Description HLMP- | Min. Typ. | Max. | Units Test Conditions ; S
a=z
Iy Luminous Intensity 3315 13.8 40.0 med Ir = 10 mA (Figure 3) -
3316 22 60.0
3415 9.2 40.0 med | Ir = 10 mA (Figure 8)
3416 14.7 50.0
3517 6.7 50.0 med | Ip = 10 mA (Figure 13)
3519 10.6 70.0
261/2 Including Angle 3315 35 Deg. Ir =10 mA
Between Half 3316 35 See Note 1 (Figure 6)
Luminous Intensity
Points 3415 35 Deg. | Ip=10mA
3416 35 See Note 1 (Figure 11)
3517 24 Deg. | Ip=10mA
3519 24 See Note 1 (Figure 16)
APEAK Peak Wavelength 331X 635 nm Measurement at Peak
341X 583 (Figure 1)
351X 565
Ahyo Spectral Line Halfwidth 331X 40 nm
341X 36
351X 28
Ag Dominant Wavelength 331X 626 nm See Note 2 (Figure 1)
341X 585
351X 569
Ts Speed of Response 331X 90 ns
341X 90
351X 500
C Capacitance 331X 11 pF Vr=0;f=1MHz
341X 15
351X 18
RO;py | Thermal Resistance 331X 260 °C/W | Junction to Cathode
341X Lead
351X
Vr Forward Voltage 331X 1.9 2.4 v Ir = 10 mA (Figure 2)
341X 2.0 2.4 Ir = 10 mA (Figure 7)
351X 2.1 2.7 Ir = 10 mA (Figure 12)
Vr Reverse Breakdown Volt. All 5.0 v Iz = 100 pA
nv Luminous Efficacy 331X 145 lumens | See Note 3
341X 500 Watt
351X 595
Notes:

1. 05 is the off-axis angle at which the luminous intensity is half the axial luminous intensity.

2. The dominant wavelength, Ay, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the
color of the device.

3. Radiant intensity, I,,, in watts/steradian, may be found from the equation I, = I,/n,, where I, is the luminous intensity in candelas and
My is the luminous efficacy in lumens/watt.
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Absolute Maximum Ratings at T, = 25°C

Parameter 331X Series 341X Series 351X Series Units
Peak Forward Current 90 60 90 mA
Average Forward Current!!] 25 20 25 mA
DC Current!2! i 30 20 30 mA
Power Dissipation!3] 135 85 135 mwW
Reverse Voltage (Iz = 100 pA) 5 5 5 v
Transient Forward Current(4] 500 500 500 mA
(10 psec Pulse)
LED Junction Temperature 110 110 110 o °C
Operating Temperature Range -55 to +100 -55to +100 -20 to +100 °C
Storage Temperature Range -55 to +100
Lead Soldering Temperature , ) 260°C for 5 seconds
[1.6 mm (0.063 in.) from body]

Notes:
1. See Figure 5 (Red), 10 (Yellow), or 15 (Green) to establish pulsed operating conditions.
2. For Red and Green series derate linearly from 50°C at 0.5 mA/°C. For Yellow series derate linearly from 50°C at 0.2 mA/°C.
3. For Red and Green series derate power linearly from 25°C at 1.8 mW/°C. For Yellow series derate power linearly from 50°C at
1.6 mW/°C. '
4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED

die and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the
Absolute Maximum Ratings.

.
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- RED
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WAVELENGTH - nm

Figure 1. Relative Intensity vs. Wavelength.
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High Efficiency Red HLMP-331X Series
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Figure 2. Forward Current vs. Figure 3. Relative Luminous Intensity Figure 4. Relative Efficiency
Forward Voltage Characteristics. vs. DC Forward Current. (Luminous Intensity per Unit Current)
vs. Peak LED Current.
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Current vs. Pulse Duration (Ipc MAX
as per MAX Ratings).
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Yellow HLMP-341X Series
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Figure 7. Forward Current vs.

Forward Voltage Characteristics. vs. DC Forward Current.
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Green HLMP-351X Series
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Figure 12. Forward Current vs.
Forward Voltage Characteristics.
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Figure 15. Maximum Tolerable Peak
Current vs. Pulse Duration (Ipc MAX
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HEWLETT®
PACKARD

(D

Lamps

Technical Data

Features
* High Intensity

* Choice of 4 Bright Colors
High Efficiency Red

Orange
Yellow

High Performance Green
¢ Popular T-13/1 Diameter

Package

¢ Selected Minimum

Intensities

* Wide Viewing Angle
* General Purpose Leads

Selection Guide

T-13/+ (5 mm) Diffused LED

* Reliable and Rugged
¢ Available on Tape and Reel

Description

This family of T-13/4 tinted,
diffused LED lamps is widely used
in general purpose indicator
applications. Diffusants, tints, and
optical design are balanced to
yield superior light output and
wide viewing angles. Several
intensity choices are available in
each color for increased design
flexibility.

HLMP-3300 Series
HLMP-3400 Series
HLMP-3500 Series
HLMP-3762
HLMP-3862
HLMP-3962
HLMP-D400 Series
HLMP-D600

Part Number Minimum Intensity

HLMP- Application (mcd) at 10 mA Color (Material)
3300 General Purpose 2.1 High Efficiency Red (GaAsP on GaP)
3301 High Ambient 5.4

R

3762 Premium Lamp 8.6
D400 General Purpose 2.1 Orange (GaAsP on GaP)
D401 High Ambient 5.4
3400 General Purpose 2.2 Yellow (GaAsP on GaP)
3401 High Ambient 5.7
3862 Premium Lamp 9.2
3502 General Purpose 1.6 Green (GaP) 565 nm
3507 High Ambient 4.2
3962 Premium Lamp 10.6

D600!] General Purpose 1.0 Emerald Green (GaP) 558 nm

Note:

1. Please refer to Application Note 1061 for information comparing standard green and emerald green light output degradation.

1-94
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Package Dimensions

1.27 {.080)
NOM. —1

NOTES:

CATHODE

2540 (1.00 «__ 045 (018) SQUARE
vl | iy NOMINAL

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).
2. AN EPOXY MENISCUS MAY EXTEND ABOUT 1mm
(.040"") DOWN THE LEADS.

Optical/Electrical Characteristics at Ty = 25°C

Device Test
Symbol Parameter HLMP- Min. | Typ.| Max. | Units Conditions
Iy Luminous Intensity High Efficiency Red mced Ir = 10 mA
3300 2.1 3.5
3301 5.4 7.0
3762 86 | 12.0
Orange
D400 2.1 3.5
D401 5.4 7.0
Yellow
3400 2.2 4.0
3401 5.7 8.0
3862 9.2 12.0
Green
3502 1.6 2.4
3507 4.2 5.2
3962 10.6 | 14.0
Emerald Green
D600 1.0 3.0
201/2 Included Angle High Efficiency Red 60 Deg. | Ip=10mA
Between Half Orange 60 See Note 1
Luminous Intensity Yellow 60
Points Green 60
Emerald Green 60
APEAK Peak Wavelength High Efficiency Red 635 nm Measurement
Orange 600 at Peak
Yellow 583
Green 565
Emerald Green 558
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Optical/Electrical Characteristics at T, = 25°C (cont.)

Device Test
Symbol Parameter HLMP- Min. | Typ. | Max.| Units Conditions
Ahye Spectral Line Halfwidth HER/Orange 40 nm
Yellow 36
Green 28
Emerald Green 24
A Dominant Wavelength High Efficiency Red 626 nm See Note 2
Orange 602
Yellow 585
Green 569
Emerald Green 560
Ts Speed of Response High Efficiency Red 90 ns
Orange 280 i
Yellow 90
Green 500
Emerald Green 560
C Capacitance High Efficiency Red 11 pF Vr = 0;
Orange 4 f=1MHz
Yellow 15
Green 18
Emerald Green 3100
RO;py | Thermal Resistance All 260 °C/W | Junction to
Cathode Lead
Vr Forward Voltage HER/Orange 19 | 24 A Ir=10mA
Yellow 20 | 24
Green 2.1 2.7
Emerald Green 2.1 2.7
Vr Reverse Breakdown All 5.0 \% Iz = 100 pA
Voltage
Ny Luminous Efficacy High Efficiency Red - 145 lumens | See Note 3
Orange 380 Watt
Yellow - 500
Green 595
Emerald Green 656
Notes:

1. 61/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity.
2. The dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the
color of the device.

3. Radiant intensity, I, in Watts/steradian, may be found from the equation I, = I/n,, where I, is the luminous intensity in candelas and
Ty is the luminous efficacy in lumens/Watt.
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Absolute Maximum Ratings at T, = 25°C
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Green/

Parameter HER/Orange Yellow Emerald Green Units
Peak Forward Current 90 60 90 mA
Average Forward Current!!! 25 20 25 mA
DC Current!2! 30 20 30 mA
Power Dissipation!3! 135 85 135 mW
Reverse Voltage (I = 100 pA) 5 5 5 v
Transient Forward Current!4] 500 500 500 mA
(10 psec Pulse)
LED Junction Temperature 110 110 110 °C
Operating Temperature Range -55 to +100 -55 to +100 -20 to +100 °C
Storage Temperature Range -55 to +100

Lead Soldering Temperature
[1.6 mm (0.063 in.) from body]

260°C for 5 seconds

Notes:

1. See Figure 5 (Red/Orange), 10 (Yellow), or 15 (Green) to establish pulsed operating conditions.
2. For Red, Orange and Green series derate linearly from 50°C at 0.5 mA/°C. For Yellow series derate linearly from 50°C at 0.2 mA/°C.
3. 1.8 mW/°C. For Yellow series derate power linearly from 50°C at 1.6 mW/°C.
4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED

die and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the

Absolute Maximum Ratings.

10
EMERALD GREEN ORANGE The2C
GREEN

E HIGH EFFICIENCY RED
&
Z o5 \
S
H YELLOW
3
w
-

] B— S — \ —

500 550 600 650 700 750

WAVELENGTH - nm

Figure 1. Relative Intensity vs. Wavelength.
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T-13/4 High Efficiency Red, Orange Diffused Lamps
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&
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Figure 2. Forward Current vs.
Forward Voltage Characteristics.
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TO MAXIMUM TOLERABLE

Figure 5. Maximum Tolerable Peak
Current vs. Pulse Duration. (Ipc MAX

as per MAX Ratings).
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Figure 4. Relative Efficiency
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T-13/4 Yellow Diffused Lamps
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Figure 7. Forward Current vs.
Forward Voltage Characteristics.
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Figure 10. Maximum Tolerable Peak
Current vs. Pulse Duration. (Inc MAX
as per MAX Ratings).
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Figure 8. Relative Luminous Intensity
vs. Forward Current.
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Figure 9. Relative Efficiency
(Luminous Intensity per Unit Current)
vs. Peak Current.
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Figure 11. Relative Luminous Intensity vs. Angular Displacement.
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T-13/4 Green/Emerald Green Diffused Lamps
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Figure 12. Forward Current vs. . Figure 13. Relative Luminous Figure 14. Relative Efficiency
Forward Voltage Characteristics. Intensity vs. DC Forward Current. (Luminous Intensity per Unit Current)
vs. Peak LED Current.
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Figure 15. Maximum Tolerable Peak Figure 16. Relative Luminous Intensity vs. Angular Displacement.
Current vs. Pulse Duration. (Inc MAX
as per MAX Ratings).
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HEWLETT®
PACKARD

(D

T-13/4 (5 mm) Low Profile

LED Lamps
Technical Data

Features

¢ High Intensity

* Low Profile: 5.8 mm
(0.23 in.) Nominal

¢ T-13/s Diameter Package

¢ Diffused and Non-diffused
Types

* General Purpose Leads

* IC Compatible/Low Current
Requirements

* Reliable and Rugged

Description

The HLMP-335X/-336X Series are
Gallium Arsenide Phosphide on
Gallium Phosphide High
Efficiency Red Light Emitting
Diodes.

The HLMP-345X/-346X Series are
Gallium Arsenide Phosphide on
Gallium Phosphide Yellow Light
Emitting Diodes.

5964-9295E

The HLMP-355X/-356X Series are
Gallium Phosphide Green Light
Emitting Diodes.

The Low Profile T-13/4 package
provides space savings and is
excellent for backlighting
applications.

Package Dimensions

2540 (1.00) | | NO“S

(MIN.)

—
1L

1.27 (.050)
NOM.

HLMP-335X Series
HLMP-336X Series
HLMP-345X Series
HLMP-346X Series
HLMP-355X Series
HLMP-356X Series

=
w
;n:
2e
S<
=]
—4a
oz
w
-

ALL DIMENSIONS ARE

IN MILLIMETRES (INCHES)
2. AN EPOXY MENISCUS MAY

EXTEND ABOUT 1mm (.040")

DOWN THE LEADS.

—ol [ 0.45 (.078) SQUARE NOMINAL
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Selection Guide

1-102

Part Minimum

Number Intensity @

HLMP- Application 10 mA (mcd) Lens
3350 Indicator — General Purpose 2.1 Tinted Diffused Wide Angle
3351 Indicator — High Brightness 5.4 HER
3365 General Purpose Point Source 8.6 ' Tinted Non-diffused Narrow Angle
3366 | Indicator — High Brightness 13.8 HER
3450 Indicator — General Purpose 2.2 Tinted Diffused Wide Angle
3451 Indicator — High Brightness 5.7 Yellow
3465 General Purpose Point Source 5.7 Tinted Non-diffused Narrow Angle

3466 Indicator — High Brightness 9.2 Yellow

3553 | Indicator — General Purpose 1.6 Tinted Diffused Wide Angle
3554 | Indicator — High Brightness 6.7 | Green
3567 | General Purpose Point Source 4.2 Tinted Non-diffused Narrow Angle
3568 Indicator — High Brightness 10.6 Green




Ig — FORWARD CURRENT ~ mA
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High Efficiency Red HLMP-335X/-336X Series 25
Electrical Specifications at T, = 25°C =3
<Q
Device Test o _%_
Symbol Description HLMP- | Min. | Typ. | Max. | Units Conditions 4
Iy Axial Luminous Intensity 3350 2.1 3.5 mced Ir = 10 mA
3351 5.4 7.0 (Figure 8)
3365 8.6 10.0
3366 13.8 | 18.0
201/2 Including Angle Between Half 3350 50 Deg. Note 1 (Figure 11)
Luminous Intensity Points 3351 50
3365 45
3366 45
APEAK Peak Wavelength 635 nm Measurement at
Peak (Figure 1)
Aq Dominant Wavelength 626 nm Note 2
AMye | Spectral Line Halfwidth 40 nm
Ts Speed of Response 90 ns
C Capacitance 11 pF Vr=0;f=1MHz
RO;py | Thermal Resistance 260 °C/W Junction to
Cathode Lead
Vr Forward Voltage 1.9 2.4 v Ir=10mA
(Figure 7)
Vr Reverse Breakdown Voltage 5.0 \4 Iz = 100 pA
Ny Luminous Efficacy 145 Im/W Note 3
Notes:

1. 81/2is the off-axis angle at which the luminous intensity is half the axial luminous intensity.
2. Dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color

of the device.

3. Radiant Intensity, I,,, in watts/steradian may be found from the equation I, = I/n,, where I, is the luminous intensity in candelas and

My is the luminous efficacy in lumens/watt.
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Figure 7. Forward Current vs.
Forward Voltage.
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Figure 8. Relative Luminous Intensity
vs. Forward Current.
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Figure 9. Relative Efficiency
(Luminous Intensity per Unit Current)
vs. Peak Current.
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Figure 11. Relative Luminous Intensity vs. Angular

Current vs. Pulse Duration. (Ipc MAX Displacement.
as per MAX Ratings).
Yellow HLMP-345X/-346X Series
Electrical Specifications at T, = 25°C
Device Test
Symbol Description HLMP- | Min. | Typ. | Max. | Units Conditions
Iy Axial Luminous Intensity 3450 2.2 4.0 med Ir=10mA
3451 5.7 10.0 (Figure 13)
3465 5.7 12.0
3466 9.2 18.0
201 Including Angle Between Half 3450 50 Deg. Note 1 (Figure 16)
Luminous Intensity Points 3451 50
: 3465 45
3466 45
APEAK Peak Wavelength 583 nm Measurement at
Peak (Figure 1)
Ad Dominant Wavelength 585 nm Note 2
Ay Spectral Line Halfwidth 36 nm
T Speed of Response. 90 ns
C Capacitance 15 pF Vg =0;f=1MHz
RO;py | Thermal Resistance 260 °C/W Junction to
Cathode Lead
Vr Forward Voltage 2.0 2.4 v Ir = 10 mA
(Figure 12)
Vr Reverse Breakdown Voltage 5.0 \% Iz = 100 pA
112 Luminous Efficacy 500 Im/W Note 3
Notes: ‘

1. 81/2is the off-axis angle at which the luminous intensity is half the axial luminous intensity. '
2. Dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color

of the device.

3. Radiant Intensity, I.,, in watts/steradian may be found from the equation I, = I,/n,, where L is the luminous intensity in candelas and

1y is the luminous efficacy in lumens/watt.
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Green HLMP-355X/-356X Series
Electrical Specifications at T, = 25°C

Device Test
Symbol Description HLMP- | Min. | Typ. | Max. | Units Conditions
Iy Axial Luminous Intensity 3553 1.6 3.2 med Ir =10 mA
3554 6.7 10.0 (Figure 18)
3567 4.2 7.0
3568 10.6 | 15.0
20y Including Angle Between Half 3553 50 Deg. Note 1 (Figure 21)
Luminous Intensity Points 3554 50
3567 40
3568 40
Apmak | Peak Wavelength 565 nm Measurement at
Peak (Figure 1)
g Dominant Wavelength 569 nm Note 2
Ahyjp Spectral Line Halfwidth 28 nm
Tg Speed of Response 500 ns
C Capacitance 18 pF Vr=0;f=1MHz
RO;py | Thermal Resistance 260 °C/W Junction to
Cathode Lead
Vr Forward Voltage 2.1 2.7 v Ip=10mA
: | (Figure 17)
Wr Reverse Breakdown Voltage 5.0 \4 Iz = 100 pA
Ny Luminous Efﬁéacy 595 Im/W Note 3
Notes:

1. 8y, is the off-axis angle at which the luminous intensity is half the axial luminous intensity.

2. Dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color
of the device.
3. Radiant Intensity, I, in watts/steradian may be found from the-equation I, = L/n,, where I is the luminous intensity in candelas and
Ty is the luminous efficacy in lumens/watt.
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Figure 17. Forward Current vs.
Forward Voltage.
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A cacicarn

Current LED Lamps

" T-13/4 (56 mm), T-1 (3 mm), Low

Technical Data

Features

* Low Power

* High Efficiency

* CMOS-MOS Compatible
* TTL Compatible

* Wide Viewing Angle

* Choice of Package Styles
* Choice of Colors

Applications
* Low Power DC Circuits

¢ Telecommunications
Indicators

Package Dimensions

B

508
4.57 {.

g

9.19(.362)
8.43(.332)

— —t

M #=

25.40 (1.00) 0.45 (.01R)
MIN. SQUARE
NOMINAL

¥
i

—F

L .10 (.240)

’ 5359 {.220)
/4

4 254

CATHODE e

HLMP-4700, -4719, -4740

A
1-108

HLMP-4700, -4719, -4740
HLMP-1700, -1719, -1790

* Portable Equipment
* Keyboard Indicators

Description

These tinted diffused LED lamps
are designed and optimized
specifically for low DC current
operation. Luminous intensity and
forward voltage are tested at

2 mA to assure consistent bright-
ness at TTL output current levels.

318 (128)
= 287 (105)
343 138
™ [~ 282 (s}
Y N 1
635 (.250) 470 (.185)
sssrazmll.__ ll__ 4 Twdes
. = (]
1.02 (040}
NOM.
|
24.1310.95)
MIN, 0.45 (018
SQUARE NOMINAL
l—
CATWI—O
01
i ¢
1270801 |
— 254 (0.100) NOMINAL

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETRES {INCHES).
2. AN EPOXY MINISCUS MAY EXTEND ABOUT

1 mm (0.040") DOWN THE LEADS.

HLMP-1700, -1719, -1790

B
5964-9371E



Low Current Lamp Selection Guide

Color
HER Yellow Green
Size HLMP- HLMP- HLMP-
T-13/4 4700 4719 4740
T-1 1700 1719 1790

Axial Luminous Intensity and Viewing Angle @ 25°C

Part Iy (mcd) @ 2 mA DC

Number Package

HLMP- Package Description Color Min. Typ. 201/201] Outline
4700 T-13/4 Red 1.3 2.3 50° A
4719 Tinted Diffused Yellow 0.9 2.1
4740 Green 1.0 2.3
1700 T-1 Red 0.8 2.1 50° B
1719 Tinted Diffused Yellow 0.9 1.6
1790 Green 1.0 2.1

Note:

1. 6/2 is the typical off-axis angle at which the luminous intensity is half the axial luminous intensity.
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Electrical/Optical Characteristics at T, = 25°C

Test
Symbol Description T-13/4 T-1 Min. | Typ. | Max. | Units Conditions
A\ Forward Voltage 4700 1700 1.8 2.0 \4 2 mA
4719 1719 1.9 2.5
4740 1790 1.8 2.2
Vr Reverse Breakdown 4700 1700 5.0 \% | Ig = 50 pA
Voltage 4719 1719 5.0
4740 1790 5.0
A Dominant 4700 1700 626 nm Note 1
Wavelength 4719 1719 585
4740 1790 569
Al | Spectral Line 4700 1700 40 nm
Halfwidth 4719 1719 36
4740 1790 28
Tg Speed of Response 4700 1700 90 ns
4719 1719 90
4740 1790 500
C Capacitance 4700 1700 11 pF V=0,
4719 1719 15 f=1MHz
4740 1790 18
RO;py | Thermal 4700 1700 260131 °C/W | Junctionto -
Resistance 4719 1719 29014] Cathode Lead
4740 1790
Appag | Peak Wavelength 4700 1700 635 nm Measurement
4719 1719 583 at peak
4740 1790 565
nv Luminous Efficacy 4700 1700 145 lumens | Note 2
4719 1719 500 watt
4740 1790 595
Notes:

1. The dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the
color of the device.
2. The radiant intensity, I, in watts per steradian, may be found from the equation I, = Iy/ny, where Iy is the luminous intensity in
candelas and ny is luminous efficacy in lumens/watt.

3. T-13/a.
4. T-1.
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Absolute Maximum Ratings

Parameter Maximum Rating Units

Power Dissipation Red 24 mW
(Derate linearly from 92°C at 1.0 mA/°C) Yellow 36

Green 24
DC and Peak Forward Current 7 mA
Transient Forward Current (10 ps Pulse)[1] 500 mA
Reverse Voltage (Iz = 50 pA) 5.0 A%
Operating Temperature Range Red/Yellow -55°C to 100°C

Green -20°C to 100°C
Storage Temperature Range -55°C to +100°C
Lead Soldering Temperature 260°C for 5 seconds
[1.6 mm (0.063 in.) from body]

Note:

1. The transient peak current is the maximum non-recurring peak current the devices can withstand without damaging the LED die and
wire bonds. It is not recommended that the device be operated at peak currents beyond the Absolute Maximum Peak Forward Current.

GREEN .

~—

05

| YELLOW

>

\

RED

Ta =25°C

RELATIVE INTENSITY

a

WAVELENGTH - nm

Figure 1. Relative Intensity vs. Wavelength.
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Figure 4. Relative Luminous Intensity vs. Angular

Displacement for T-13/4 Lamp.
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A picians

T-13/s (5 mm), T-1 (3 mm),
5 Volt, 12 Volt, Integrated
Resistor LED Lamps

Technical Data

Features

* Integral Current Limiting
Resistor

¢ TTL Compatible
Requires no External Current
Limiter with 5 Volt/12 Volt
Supply

* Cost Effective
Saves Space and Resistor Cost

* Wide Viewing Angle

¢ Available in All Colors
Red, High Efficiency Red,
Yellow, and High Performance
Green in T-1 and
T-13/s Packages

Package Dimensions

3.18¢.128)

! [~ Ze7 (1081
3.43 (.135)
e [~ 2sz (1%
t ¥
6365 (.250 470 (185)
8582200 ). . | 418 (165)
1.02 1.040}
NOM.
24.13(0.95)
MIN.
fe— 0.45 (.018)
SQUARE NOMINAL
CATHODE
1.27 (050}
NOM.
- j=— 2.54 (0.100) NOMINAL

Figure A. T-1 Package.

5964-9296E

Description

The 5 volt and 12 volt series
lamps contain an integral current
limiting resistor in series with the
LED. This allows the lamp to be
driven from a 5 volt/12 volt
source without an external
current limiter. The red LEDs are
made from GaAsP on a GaAs
substrate. The High Efficiency
Red and Yellow devices use
GaAsP on a GaP substrate.

The green devices use GaP on a
GaP substrate. The diffused lamps
provide a wide off-axis viewing

angle.

Figure B. T-1%/4 Package.

2.54 (.100) NOM.

s
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?5
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—a
[ =
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HLMP-1600, HLMP-1601
HLMP-1620, HLMP-1621
HLMP-1640, HLMP-1641
HLMP-3600, HLMP-3601
HLMP-3650, HLMP-3651
HLMP-3680, HLMP-3681

The T-13/4 lamps are provided
with sturdy leads suitable for wire
wrap applications. The T-13/4
lamps may be front panel
mounted by using the HLMP-0103
clip and ring.

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).

2. AN EPOXY MENISCUS MAY EXTEND ABOUT 1Tmm
{.040”') DOWN THE LEADS!

1-113



Selection Guide

Part I, med
Number Operating Package
Color HLMP- Package Voltage Min. | Typ. | 26%/2[1]1 | OQOutline
High 1600 T-1 Tinted Diffused 5 2.1 8.0 60° A
g‘:;c‘e“"y 1601 12
3600 T-13/4 Tinted Diffused 5 60° B
3601 12
Yellow 1620 T-1 Tinted Diffused 5 2.2 8.0 60° A
1621 12
3650 T-13/2 Tinted Diffused 5 60° B
3651 12
High 1640 T-1 Tinted Diffused 5 1.6 8.0 60° A
Performance 1641 12
Green -
3680 T-13/s Tinted Diffused 5 60° B
3681 12 '
Note:
1. 8y is the off-axis angle at which the luminous intensity is 1/2 the axial luminous intensity.
Absolute Maximum Ratings at T, = 25°C
Red/HER/ Red/HER/
Yellow Yellow Green Green
5 Volt Lamps 12 Volt Lamps 5 Volt Lamps 12 Volt Lamps
DC Forward Voltage (T, = 25°C) 7.5 Volts!2] 15 Voltsl3! 7.5 Voltsl2] 15 Volts!3!
Reverse Voltage (Iz = 100 pA) 5 Volts 5 Volts 5 Volts 5 Volts
Operating Temperature Range -40°C to 85°C -40°C to 85°C -20°C to 85°C -20°C to 85°C
Storage Temperature Range -565°C to 100°C -5656°C to 100°C -656°C to 100°C | -55°C to 100°C
Lead Soldering Temperature 260°C for 5 seconds
Notes:

2. Derate from T, = 50°C at 0.071 V/°C, see Figure 3.
3. Derate from T, = 50°C at 0.086 V/°C, see Figure 4.
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2,
. . e 4 o
Electrical/Optical Characteristics at T, = 25°C 0o
=F=1
High < o
Efficiency Red Yellow Green Test a %
o=
Symbol | Description Min. Typ. Max. Min. | Typ. Max. Min. Typ. | Max. | Unit Condition -
Ap Peak 635 583 565 nm
Wavelength
Aa Dominant 626 585 569 nm | Note 4
‘Wavelength
AMY/2 | Spectral Line 40 36 28 nm
Halfwidth
RO;py | Thermal 290 290 290 °C/W | Junction to
Resistance Cathode Lead
(Note 6)
. ROypy | Thermal 210 210 210 °C/W | Junction to
Resistance Cathode Lead
(Note 7)
Ir Forward 13 20 13 20 13 20 mA | V=12V
Current
12 V Devices
Ip Forward 10 15 10 15 10 15 mA |V=5V
Current
5 V Devices
v Luminous 145 500 595 lumen | Note 2
Efficacy /Watt
Vi Reverse 5.0 5.0 5.0 V |Ig =100 pA
Breakdown
Voltage

Notes:

4. The dominant wavelength, Ay, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the
color of the device.

5. Radiant intensity, I, in watts/steradian, may be found from the equation I, = ly/ny, where ly is the luminous intensity in candelas and
Ty is the luminous efficacy in lumens/Watt.

6. For Figure A package type.

7. For Figure B package type.
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Figure 1. Forward Current vs. Applied Forward Voltage.
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Displacement for T-1 Package.
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Figure 5. Relative Luminous Intensity vs. Angular
Displacement for T-13/4+ Package.
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ﬁB HEWLETT®

PACKARD

T-13/+ (56 mm) Right Angle LED
Indicator Options

Technical Data

Features

¢ Ideal for Card Edge Status
Indication

¢ Package Design Allows
Flush Seating on a PC
Board

* May be Side Stacked on
6.35 mm (0.25") Centers

* LEDs Available in Four
Colors, With or Without
Integrated Current
Limiting Resistor in T-13/4
Tinted Diffused Packages

Package Dimensions

* Housing Meets UL9V-0
Flammability Rating

¢ Additional Catalog Lamps
Available as Options

Description

The T-13/4 Option 010 and 100
series of Right Angle Indicators
are industry standard status
indicators that incorporate a T-
13/4 LED lamp in a black plastic
right angle mount housing. The
indicators are available in

N

7 (0.251

{0.

L7l

o
W

El

2.54 (0.100)
NOM.
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B \
DESIGNATES CATHODE

OPTION NO. | CATHODE LEAD| ANODE LEAD
LENGTH LENGTH
Na-ali #010 4.70 (0.185) 4.70 {0.185) SHEARED
m 3.68 (0.145) 368 (0.145) EVEN LEADS
| ! #100 20.32 (0.800) 1.27 (0.050) UNSHEARED
| ! MIN. NOM. LONGER | UNEVEN LEADS
| | : THAN CATHODE
| 1
.08 (0.200) 027
6.32 (0.249) 457 {0180) MEED
600 (0240) | 070 (0.185) -
3.10(0.122) REF. 3_(0_—56)
/ r

Option 010
Option 100

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).

2. LEAD WIOTH MAY BE 0.45 (0.018) OR 0.64 (0.025)
SQUARE NOMINAL DEPENDING UPON PRODUCT
TYPE.

3. OPTION 100 IS AVAILABLE FOR LONGER LEADS.

PATENT PENDING

I
=

SEE TABLE

- 4

‘ I 533(0.210)
REF.

5964-9297E



standard Red, High Efficiency
Red, Yellow, or High Perfor-
mance Green with or without an
integrated current limiting
resistor. These products are
designed to be used as back
panel diagnostic indicators and
card edge logic status
indicators.

Ordering Information

To order T-13/4 high dome lamps
with right angle mount housing,
select the base part number and

add the option code 010 or 100.
For example: HLMP-3750
option 010.

All Hewlett-Packard T-1%/4 high-
dome lamps are available in
right angle housing. Contact
your local Hewlett-Packard
Sales Office or authorized
components distributor for
additional ordering information.

The Plastic right angle housing
may be purchased separately as
part number HLMP-5029.

Absolute Maximum
Ratings and Electrical/
Optical Characteristics

The absolute maximum ratings
and device characteristics are
identical to those of the T-13/4
LED lamps. For information
about these characteristics, see
the data sheets of the equiva-
lent T-13/« LED lamp.
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HEWLETT®
PACKARD

(D]

Housmg

Technical Data,

Features

¢ Fits Any HP High Dome
T-13/4 LED Lamp

* Snap-In Fit Makes Mounting
Simple

* High Contrast Black Plastic

* May be Ordered with
Mounted T-13/4 Lamp as an
Option

Physical Dimensions

1
1
_-

_________f__

1
1
1
1
i
I
1
1
1
.

6.32 (0.249)
6.09 (0.240)

T-13/4 (6 mm) Right Angle Mount

Description

The HLMP-5029 is a black plastic
right angle housing which mates
with Hewlett-Packard high dome
T-13/4 lamps. The leads should be
prebent 90° as shown prior to
snapping into the right angle
housing.

HLMP-5029
Option 010
Option 100

D

The housing material is high
temperature nylon capable of
withstanding temperatures up
to +150°C.
OPTION NO. | CATHODE LEAD | ANODE LEAD
LENGTH LENGTH
#010 4.70 (0.185) 4.70 (0.185) SHEARED
H‘ﬂ?&.es 0. r%o—m{.ea . EVEN LEADS
#100 20.32 (0.800) 1.27 (0.050) UNSHEARED
MIN. NOM. LONGER |UNEVEN LEADS
THAN CATHODE

NOTES: 1. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).
2. LEAD WIDTH MAY BE 0.45 (0.018) OR 0.64 (0.025)
SQUARE NOMINAL DEPENDING UPON PRODUCT TYPE.
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3. OPTION 100 IS AVAILABLE FOR LONGER LEADS.
9.27 (0.365)
8.76 (0.345)
4 70 (0.185)
5.06 (0.200) a 94(0.155)
457 (0. 1so)
3.10(0.122)
REF.
6.37 (0.251)
6.09 (0.240)
DESIGNATES CATHODE \
903\‘ SEE TABLE
2.54 (o 1oo) PATENT PENDING 5-3‘;‘(;_’;210)_—{
5964-3814E



As an option, T-13/4 lamps may be
ordered pre-mounted into the
HLMP-5029 housing with leads
bent down 90° and sheared to
length, see table. To order, select
the lamp base, part number and
affix the desired option code. For
example, the HLMP-3300 HER
lamp may be ordered pre-
mounted into the HLMP-5029
housing with leads shared to an
even length. The part number for
this option is: HLMP-3300
Option 010.
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(é/” HEWLETT®

PACKARD

T-13/4 (6 mm) Panel Mount Clip
and Retaining Ring

Technical Data

Option 007 (HLMP-0104)

Description 7-21(0284) DIA. "] NOTES: 1. DIMENSIONS IN MILLIMETERS (INCHES).
The Option 007 (HLMP-0104) is a r ] # TOLERANGES : 28 (01
black plastic mounting clip and I

retaining ring. It is designed to 625 — ) ——f frc _T
panel mount Hewlett-Packard 0248) 1 o @i6n
Solid State high profile T-13/4 size

lamps. This clip and ring 050 (0. 7.29 0281) DIA.
combination is intended for I,_sm 1.206) 4| ‘-— 9.17(0.361) om——‘
installation in instrument panels o

from 1.52 mm (0.060") to 3.18 800 (:SIDIA RETAINING

mm (0.125") thick. For panels cup RING

greater than 3.18 mm (0.125")
counterboring is required to the 2
3.18 mm (0.125") thickness. L

SR

Mounting Instructions

1. Drill a 6.35/6.53 (0.250/0.257
in.) dia. hole in the panel.
Deburr but do not chamfer the
edges of the hole.

2. Press the panel clip into the
hole from the front of the
panel.

3. Press the LED into the clip
from the back. Use blunt long
nose pliers to push on the LED.
Do not use force on the LED
leads. A tool such as a nut
driver may be used to press on
the clip.

Note: Clip and retaining ring are also
available for T-1 package, from a non-HP
source. Please contact Interconsal
Association, 2584 Wyandotte Way,
Mountain View, CA for additional
information. Telephone: (408) 745-0161. NUT DRIVER

1-122 5964-9298E



4. Slip a plastic retaining ring
onto the back of the clip and
press tight using tools such as
two nut drivers.

Ordering Information

T-13/s+ High Dome LED Lamps can
be purchased to include clip and

ring by adding Option Code 007

to the device catalog part number.

Example: To order the HLMP-
3300 including clip and ring,
order as follows: HLMP-3300
Option 007.
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HEWLETT®
PACKARD

(D

T-1 (3 mm) High Performance
TS AlGa.As Red LED Lamps

Technical Data

Features
¢ High Light Output over a

Package Dimensions

HLMP-J100
HLMP-J105
HLMP-J150
HLMP-J155

Wide Range of Currents _-‘ 267(0.105)
(500 YA to 50 mA) — ~— 23}8}—?‘;}
* Popular T-1 Package T
» Low Forward Voltage ) PR
* Low Power Dissipation & R b 1.;*(0.040)
¢ Deep Red Color NOM.
* Long Life: Solid State Lol [« 0.450018)
Reliability N Description
* Wide Viewing Angles sa0000  The T-1 solid state lamps utilize a
* Available on Tape and Reel MIN. highly optimized LED material
ANODE CATHODE technology, transparent substrate
Applications aluminum gallium arsenide (TS
* Outdoor Message Boards AlGaas). This LED technology
* Automotive L,ighting 254 (0.100) —=~|  {=— 127 I°-°5°) l;?gc?e‘;lecr;: 2;%};:)]11;“ :f} (I))l;f)ducing
* Portable Equipment Now: o high light output over a wide
* Safety Lighting Equipment @ range of drive currents (500 pA to
* Medical Equipment J 50 mA). The color is deep red at a
* Changeable Message Signs dominant wavelength of 644 nm.
TS AlGaAs is a flip-chip LED
technology, die attached to the
anode lead and wire bonded to
the cathode lead.
Device Selection Guide
Viewing Typical Typical
Angle Deep Red Iy (mced) Iy (mcd)
Package Description 201/2 Aq = 644 nm Ir = 20 mA Ir = 0.5 mA
T-1 (3 mm), Untinted, 45° HLMP-J105 340 -
Non-diffused, Standard Current
T-1 (3 mm), Untinted, 45° HLMP-J155 - 6
Non-diffused, Low Current
T-1 (3 mm), Tinted, Diffused, 55° HLMP-J100 175 -
Standard Current
T-1, (3 mm), Tinted, Diffused, 55° HLMP-J150 - 3
Low Current
1-124 5964-9372E



Absolute Maximum Ratings
Peak Forward Current!?] ...........c.cccoevvvvevinnnnnnens
Average Forward Current (@ Ipgagx = 300 mA)!1
DC Forward Current!3!
Power Dissipation
Reverse Voltage (Ig = 100 pA) ...ccccverviveennnnes
Transient Forward Current (10 ps Pulse)[4].

Operating Temperature Range..............ccccovviviiiinnieinnnnnn. -55 to +100°C
Storage Temperature Range ..........ccccceeevveeiurreeneeeerennnnens -55 to +100°C
LED Junction Temperature .........cccoccceereveereieerernieesiieeeeeenneesnnnne 110°C
Solder Temperature ..........cc.cccceeerrerrineeenssenseeenenenns 260°C for 5 seconds

[1.6 mm (0.063 in.) from body]

Notes:
1. Maximum Iy at f = 1 kHz, DF = 10%.
Refer to Figure 6 to establish pulsed operating conditions.

S

7
<L
»no
=4
<O
- a
az
w
o |

2.

3. Derate linearly as shown in Figure 5.

4. The transient peak current is the maximum non-recurring peak current the device can
withstand without damaging the LED die and wire bonds. It is not recommended that
the device be operated at peak currents above the Absolute Maximum Peak Forward
Current.

Optical Characteristics at T, = 25°C

Luminous Color, Viewing
Intensity Total Flux Peak Dominant Angle Luminous
Iy (med) 0y (mlm) Wavelength | Wavelength 201/2 Efficacy
Part @ 20 mAlll | @ 20 mA2] | Apgpag (nm) A3l (nm) | (Degrees)l4] My
Number Min. | Typ. Typ. Typ. Typ. Typ. (Im/w)
HLMP-J105 | 56.4 | 340 280 654 644 45 85
HLMP-J100 35.2 | 175 654 644 55 85
Optical Characteristics at T, = 25°C
Luminous Color, Viewing
Part Intensity Total Flux Peak ZDominant Angle Luminous
Number Iy (med) 0y (mlm) | Wavelength | Wavelength | = 261/2 Efficacy
(Low @ 0.5 mAlll | @ 0.5 mAI2] | Apgax (nm) | A4l3] (nm) | (Degrees)!4] Ny
Current) Min. | Typ. Typ. Typ. Typ. Typ. (Im/w)
HLMP-J155 2.1 6.0 37.2 654 644 45 85
HLMP-J150 1.3 3.0 654 644 55 85

Notes:

1. The luminous intensity, Iy, is measured at the mechanical axis of the lamp package. The actual peak of the spatial radiation pattern

may not be aligned with this axis.
2. ¢y is total luminous flux output as measured with an integrating sphere.
3. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and represents the color of the device.
4. 01/2 is the off-axis angle where the luminous intensity is 1/2 the peak intensity.
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Electrical Characteristics at T, = 25°C

Speed of
Forward Reverse Capacitance Response
Voltage Breakdown C (oF) 15 (ns)
Vg (Volts) Vr (Volts) Vg =0, Thermal Time Constant
Part @Iy=20mA | @Iz =100pA | f=1MHz Resistance ety
Number Typ. | Max. Min. Typ. Typ. RO piny (°CC/W) Typ.
HLMP-J105 1.9 2.4 5 20 20 290 45
HLMP-J100 1.9 2.4 5 20 20 290 45
Electrical Characteristics at T, = 25°C
Speed of
Forward Reverse Capacitance Response
Part Voltage " Breakdown C (pF) 75 (ns)
Number Vg (Volts) Vi (Volts) Vr =0, Thermal Time Constant
(Low @Ip=05mA | @Iz =100pA | f=1MHz Resistance ety
Current) Typ. | Max. Min. Typ. Typ. RO;.piv (°C/W) Typ.
HLMP-J155 1.6 1.9 5 20 20 290 45
HLMP-J150 1.6 1.9 5 20 20 290 45
1.0 E 300 24 )
B 200 /4 20 /
- £ 100 A EA 1.0 /
= | y i uz, ‘é 4
gur‘ E E 50 7 Eg 0.5 /
"§‘ E g 20 / gg 0.2 /
w [ 2 L, l Y o4 b4
< 02 S : S ~
Bor g s f Egoos
- L | i 7
C 2 ¥
10 600 700 l\f_woo o o5 10 15 20 25 o0 a5 Y 5 10 20 50

WAVELENGTH - nm

Figure 1. Relative Intensity vs.

Wavelength.
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Vg - FORWARD VOLTAGE -V

Figure 2. Forward Current vs.
Forward Voltage.

1 — DC FORWARD CURRENT - mA

Figure 3. Relative Luminous Intensity
vs. DC Forward Current.
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A eacicann

T-1 (3 mm) High Intensity

LED Lamps
Technical Data

Features

¢ High Intensity

* Choice of 3 Bright Colors
High Efficiency Red
Yellow
High Performance Green

¢ Popular T-1 Diameter
Package

* Selected Minimum
Intensities

* Narrow Viewing Angle

Package Dimensions

w
N
&

p—

.18 {0.125)
.67 (0.

.43 (0.1
115]

s 8
E

|

8

fa—

N

92

El

R ﬁ‘ 1.02 (0.040) NOM.

24.13(0.95)
MIN,

—»] |=— 0.45 {0.018) SQUARE
NOM.

P

caTHODE |

2.54 (0.100)

NOM.

1270050 _F | N
NOM. L

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).

2. AN EPOXY MENISCUS MAY EXTEND ABOUT 1mm
(0.040") DOWN THE LEADS.
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HLMP-132X Series
HLMP-142X Series
HLMP-152X Series

* General Purpose Leads
* Reliable and Rugged
¢ Available on Tape and Reel

Description

This family of T-1 lamps is
specially designed for applica-
tions requiring higher on-axis
intensity than is achievable with a
standard lamp. The light
generated is focused to a narrow
beam to achieve this effect.

Selection Guide

Minimum
Part Intensity
Number (mcd) at Color
HLMP- Description 10 mA (Material)
1320 Untinted 8.6 High Efficiency Red
Nondiffused (GaAsP on GaP)
1321 Tinted 8.6
Nondiffused
1420 Untinted 9.2 Yellow
Nondiffused (GaAsP on GaP)
1421 Tinted 9.2
Nondiffused
1520 Untinted 6.7 Green (GaP)
Nondiffused ‘
1521 Tinted 6.7
Nondiffused
5964-9373E



Absolute Maximum Ratings at T, = 25°C

Parameter Red Yellow Green Units
Peak Forward Current 90 60 90 mA
Average Forward Current!!] 25 20 25 mA
DC Current!2! 30 20 30 mA
Power Dissipation!3! 135 85 135 mW
Reverse Voltage (I = 100 pA) 5 5 5 A\
Transient Forward Current(4] 500 500 500 mA
(10 psec Pulse)
LED Junction Temperature 110 110 110 °C
Operating Temperature Range -55 to +100 -55 to +100 -20 to +100 °C
Storage Temperature Range -55 to +100
Lead Soldering Temperature 260°C for 5 seconds
[1.6 mm (0.063 in.) from body]

Notes:

1. See Figure 5 (Red), 10 (Yellow), or 15 (Green) to establish pulsed operating conditions.
2. For Red and Green series derate linearly from 50°C at 0.5 mA/°C. For Yellow series derate linearly from 50°C at 0.2 mA/°C.
3. For Red and Green series derate power linearly from 25°C at 1.8 mW/°C. For Yellow series derate power linearly from 50°C at

1.6 mW/°C.

4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED
die and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the

Absolute Maximum Ratings.
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Electrical Characteristics at T, = 25°C

Device Test
Symbol Description HLMP- Min. | Typ. | Max. | Units Conditions
Iy Luminous Intensity 1320 8.6 30 mced Ir =10 mA
1321 8.6 30 (Figure 3)
‘1420 9.2 15 mcd Ir=10mA
1421 9.2 15 (Figure 8)
1520 6.7 22 . mcd Ir =10 mA
1521 6.7 22 (Figure 3)
261/2 | Including Angle Between All 45 Deg. | Ip=10mA
Half Luminous Intensity See Note 1
Points (Figures 6, 11, 16, 21)
Aprak | Peak Wavelength 132X 635 nm Measurement
142X 583 at Peak (Figure 1)
152X 565
Alyz | Spectral Line Halfwidth 132X 40 nm
142X 36
152X 28
Ag Dominant Wavelength 132X 626 nm See Note 2
142X 585 (Figure 1)
152X 569
Tg Speed of Response 132X 90 ns
142X 90
152X 500
C Capacitance 132X 11 pF Vr=0;f=1MHz
142X 15
152X 18
RO;py | Thermal Resistance All 290 °C/W | Junction to
Cathode Lead
Vp Forward Voltage 132X 1.9 2.4 A% Ir = 10 mA
142X 2.0 2.4
152X 2.1 2.7
Vr Reverse Breakdown All 5.0 A% Iz = 100 pA
Voltage
Ny Luminous Efficacy 132X 145 lumens | See Note 3
142X 500 Watt
152X 595

Notes:

1. 61/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity.

2. The dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the
color of the device.

3. Radiant intensity, I, in watts/steradian, may be found from the equation I, = 1,/n,, where I, is the luminous intensity in candelas and
1y is the luminous efficacy in lumens/watt.
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Figure 2. Forward Current vs.
Forward Voltage Characteristics.
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Figure 5. Maximum Tolerable Peak
Current vs. Pulse Duration. (Ipc MAX
as per MAX Ratings).
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Figure 3. Relative Luminous Intensity

vs. DC Forward Current.
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Figure 4. Relative Efficiency
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vs. Peak LED Current.
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Figure 6. Relative Luminous Intensity vs. Angular Displacement.
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T-1 Yellow Non-Diffused
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Figure 7. Forward Current vs.
Forward Voltage Characteristics.
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Figure 10. Maximum Tolerable Peak
Current vs. Pulse Duration. (IpcMAX
as per MAX Ratings).
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RATIO OF MAXIMUM TOLERABLE

T-1 Green Non-Diffused

INDICATORS
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(ﬁﬂ HEWLETT®

PACKARD

T-1 (3 mm) Diffused

LED Lamps
Technical Data

Features

* High Intensity

* Choice of 4 Bright Colors
High Efficiency Red
Orange
Yellow
High Performance Green

¢ Popular T-1 Diameter
Package

¢ Selected Minimum
Intensities

* Wide Viewing Angle

* General Purpose Leads

Package Dimensions

3.18(0.125)
— [*—267 (0.105)
343(0.136)

—* [~ 292 (0.115)

—

0,185
.1

f l 4.70(
5&%%%%}) . & u&o(ﬁ 65]

| T
7 o L 1.02 (0.040) NOM.
24.13(0.95)
MIN.
— |e— 0.5 (0.018) SQUARE
NOM.
caTHODE | L
i L

—]_J_

1.27 (0.050)
NOM.
2,54 (0.100)
™ NOM.

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).

2. AN EPOXY MENISCUS MAY EXTEND ABOUT 1mm
(0.040") DOWN THE LEADS.
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* Reliable and Rugged
* Available on Tape and Reel

Description

This family of T-1 lamps is widely
used in general purpose indicator
applications. Diffusants, tints, and
optical design are balanced to
yield superior light output and
wide viewing angles. Several
intensity choices are available in
each color for increased design
flexibility.

HLMP-130X Series
HLMP-1385
HLMP-140X Series
HLMP-1485
HLMP-1503
HLMP-1523
HLMP-1585
HLMP-K40X Series
HLMP-K600

Part Minimum
Number Intensity Color
HLMP- Application (mcd) at 10 mA (Material)
1300 General Purpose 1.3 High Efficiency
1301 Gfeneral Pl'lrpose 2.1 ?g:As bon
1302 High Ambient 3.4 GaP)
1385 Premium Lamp 8.6
K400 General Purpose 1.3 Orange
K401 High Ambient 2.1 gi%‘;sp on
K402 Premium Lamp 3.4
1400 General Purpose 1.4 Yellow
1401 General Purpose 2.2 g;%sp on
1402 High Ambient 3.6
1485 Premium Lamp 5.7
1503 General Purpose 1.0 Green
1523 | High Ambient 2.6 (GaF)
1585 Premium Lamp 4.2
K60011!] General Purpose 1.0 Emerald Green
(GaP)

Note:

1. Please refer to Application Note 1061 for information comparing standard green and

emerald green light output degradation.

5964-9374E
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Absolute Maximum Ratings at T, = 25°C ‘E’g
Parameter HER/Orange Yellow Green Units % g

Peak Forward Current 90 60 90 mA 5=

Average Forward Current!!] 25 20 25 mA

DC Currentl!2] 30 20 30 mA f

Reverse Voltage (I = 100 pA) . 5 5 5 A%

Transient Forward Current(4! 500 500 500 mA

(10 psec Pulse)

LED Junction Temperature 110 110 110 °C

Operating Temperature Range -55 to +100 -55 to +100 -20 to +100 °C

Storage Temperature Range -55 to +100

Lead Soldering Temperature 260°C for 5 seconds

[1.6 mm (0.063 in.) from body]

Notes:

1. See Figure 5 (HER/Orange), 10 (Yellow), or 15 (Green/Emerald Green) to establish pulsed operating conditions.
2. For Red, Orange, and Green series derate linearly from 50°C at 0.5 mA/°C. For Yellow series derate linearly from 50°C at 0.2 mA/°C.
3. For Red, Orange, and Green series derate power linearly from 25°C at 1.8 mW/°C. For Yellow series derate power linearly from 50°C at

1.6 mW/°C.

4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED
die and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the

Absolute Maximum Ratings.

Electrical Characteristics at T, = 25°C

Device Test
Symbol Description HLMP- Min. | Typ. | Max.| Units Conditions
Iy Luminous Intensity High Efficiency Red
1300 1.3 5.0 med Ip =10 mA
1301 2.1 5.5
1302 3.4 7.0
1385 8.6 11.0
Orange
K400 1.3 5.0
K401 2.1 5.5
K402 3.4 7.0
Yellow
1400 1.4 5.0
1401 2.2 6.0
1402 3.6 7.0
1485 5.7 10.0
Green
1503 1.0 5.0
1523 2.6 7.0
1585 4.2 8.5
Emerald Green
K600 1.0 4.5
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Electrical Characteristics at T, = 25°C (cont.)

Device : Test
Symbol Description HLMP- Min. | Typ. | Max.| Units | Conditions
20l/2 | Included Angle Between All 60 Deg. | Ip=10mA
Half Luminous Intensity See Note 1
Points
Aprak | Peak Wavelength High Efficiency Red 635 nm Measurement
Orange 600 at Peak
Yellow 583
Green 565
Emerald Green 558
A Dominant Wavelength High Effic1ency Red 626 nm See Note 2
Orange 602
Yellow 585
Green 569
Emerald Green 560
A)\yz | Spectral Line Halfwidth High Efficiency Red 40 nm
Yellow 36
Green 28
Emerald Green 24
Ts Speed of Response High Efficiency Red 90 ns
Orange 280
Yellow 90
Green’ 500
Emerald Green 3100
C Capacitance High Efficiency Red 11 pF Vr = 0;
Orange 4 f=1MHz
Yellow 15
Green 18
Emerald Green 35 . .
RO;pv | Thermal Resistance All 290 °C/W | Junction to
Cathode Lead
Vr Forward Voltage HER/Orange 1.5 1.9 2.4 A% Ir=10mA
Yellow 1.5 2.0 2.4 :
Green 1.5 2.1 2.7
Emerald Green 2.1 2.7
Vr Reverse Breakdown All 5.0 \% Ir = 100 pA
Voltage
Ny Luminous Efficacy High Efficiency Red 145 lumens | See Note 3
Orange 380 Watt
Yellow 500
Green 595
Emerald Green 655
Notes:

1. 81/2 is the off-axis angle at which the 1ummous intensity is half the axial luminous intensity.
2. The dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the
color of the device.

3. Radiant intensity, I, in watts/steradian, may be found from the equation I,= Iv/nv, where I, is the luminous intensity in candelas and n,

is the luminous efficacy in lumens/watt.
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T-1 High Efficiency Red, Orange Diffused Lamps
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Figure 5. Maximum Tolerable Peak Figure 6. Relative Luminous Intensity vs. Angular Displacement.
Current vs. Pulse Duration. (Ipc MAX
as per MAX Ratings).
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T-1 Yellow Diffused Lamps
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T-1 Green/Emerald Green Diffused Lamps
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Forward Voltage Characteristics.
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Figure 15. Maximum Tolerable Peak
Current vs. Pulse Duration. (Ipc MAX
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(ﬁﬂ HEWLETT®

PACKARD

Tape and Reel Options for T-13/4
(5 mm), T-1 (3 mm), LED Lamps

Technical Data

Features

¢ Compatible with Radial Lead
Automatic Insertion
Equipment

* Meets Dimensional Specifi-
cations of IEC Publication
286 and ANSI/EIA Standard
RS-468 for Tape and Reel

* Reel Packaging Simplifies
Handling and Testing

¢ T-1 and T-1 3/4 LED Lamps
Available Packaged on Tape
and Reel

* 5 mm (0.197 inch) Formed
Lead and 2.54 mm (0.100
inch) Straight Lead Spacing
Available

Description

T-1 and T-13/: LED lamps are
available on tape and reel as
specified by the IEC Publication
286 and ANSI/EIA Standard
RS-468. The Option 001 lamp
devices have formed leads with
5 mm (0.197 inch) spacing for
automatic insertion into PC
boards by radial lead insertion
equipment. The Option 002 lamp
devices have straight leads with
2.54 mm (0.100 inch) spacing,
packaged on tape and reel for
ease of handling. T-1 lamps are
packaged 1800/reel. T-13/4lamps
are packaged 1300/reel.
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Ordering Information

To order LED lamps packaged on
tape and reel, include the
appropriate option code along
with the device catalog part
number. Example: to order the
HLMP-3300 on tape and reel with
formed leads (5 mm lead spacing)
order as follows: HLMP-3300
Option 001. Minimum order
quantities vary by part number.
Orders must be placed in reel
increments. Please contact your
local Hewlett-Packard sales office
or franchised Hewlett-Packard
distributor for a complete list of
lamps available on tape and reel.

LED lamps with 0.46 mm (0.018
inch) square leads with 5 mm
(0.197 inch) lead spacing are
recommended for use with
automatic insertion equipment.

Option 001
Option 002

not recommend T-1 package,
option 002 LEDs for auto-
insertion. The force exerted on
the LED lead frame during the cut
and clinch operation of auto-
insertion may result in cracking of
the lamp epoxy dome which
results in catastrophic failure. It is
suggested that insertion machine

Caution: Hewlett-Packard does compatibility be confirmed.
Device Selection Guide
Option Description
001 Tape and reel, 5 mm (0.197 inch) formed leads.

002 Tape and reel, 2.54 mm (0.100 inch) straight leads.

Package Quantity/Reel Order Increments
T-1 1800 1800
T-13/4 1300 1300
5964-9375E
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Absolute Maximum Notes: &
Ratings and Electrical/ 1. Minimum leader length at either end of 5 g
Optical Characteristics tape is 3 blank part spaces. 338
2. Silver saver paper is used as the oz
The absolute maximum ratings, interlayer for silver plated lead devices. y
mechanical dimension tolerances 3. The maximum number of consecutive
and electrical/optical missing lamps is 3.
characteristics for lamps 4. In accordance with EIA and IEC specs,
the anode lead leaves the reel first.
packaged on tape and reel are 5. Drawings apply to devices with
identical to the basic catalog 0.46 mm (0.018 inch) square leads
device. Refer to the basic data only. Contact Hewlett-Packard Sales
sheet for the specified values. Office for dimensions of 0.635 mm

(0.025 inch) square lead devices.

Tape and Reel LED Configurations
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Figure 1. T-1 High Profile Lamps, Option 001. Figure 2. T-1 High Profile Lamps, Option 002.
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Figure 3. T-1 Low Profile Lamps, Option 001. Figure 4. T-1 Low Profile Lamps, Option 002.
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Tape and Reel LED Configurations (cont.)
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Figure 6. T-1%/+ High Profile Lamps, Option 002.
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Figure 7. T-1%s Low Profile Lamps, Option 001. Figure 8. T-1%/s Low Profile Lamps, Option 002. -
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4.32 (0.170)
H3 30.2 (1.189) Max.

Component Height

T13/4 Low Profile
Body Height

A4 6.35 (0.250)
5.33 (0.210)

Body Diameter D4 5.08 (0.200)

4.32 (0.170)
Component Height H4 27.4 (1.079) Max.
Lead Wire Thickness d 0.45 (0.018) Square Leads

Pitch of Component P 13.7 (0.539)
11.7 (0.461)

a
=
< [42)
Dimensional Specifications for Tape and Reel gfo_c
=<
Item Option 001 002 Symbol Specification Notes ' g
T1 High Profile §=
Body Height Al 4.70 (0.185)
4.19 (0.165)
Body Diameter D1 3.18 (0.125)
2.67 (0.105)
Component Height H1 25.7 (1.012) Max.
T1 Low Profile
Body Height A2 3.73 (0.147)
3.23 (0.127)
Body Diameter D2 3.05 (0.120)
2.79 (0.110)
Component Height H2 24.7 (0.974) Max.
T13/4 High Profile
Body Height A3 9.19 (0.362)
8.43 (0.332)
Body Diameter D3 5.08 (0.200)

Feed Hole Pitch Py 12.9 (0.508) Cumulative error:
12.5 (0.492) 1.0 mm/20 pitches

Feed Hole Center to Lead Center P1 4.55 (0.179) Measure at crimp
3.15 (0.124) bottom 5.78/3.68
(0.227/0.1448) for
straight leads

Hole Center to Component Center P2 7.35 (0.289)
5.35 (0.211)

Lead to Lead Distance F 5.40 (0.213) 2.54 (0.100) nominal
4.90 (0.193) for straight leads

Component Alignment, Front-rear Ah 0% 1.0 (0.039) Figure 9

Tape Width w 18.5 (0.728)
17.5 (0.689)

Hold Down Tape Width W 15.3 (0.602)
12.0 (0.472)

Hole Position W1 9.75 (0.384)
8.50 (0.335)
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Dimensional Specifications for Tape and Reel (cont.)

Item Option 001 - 002 Symbol Specification - Notes
Hold Down Tape Position w2 2.54 (0.100) Max.
Height of Component from Hole Center H 21.0 (0.827)
20.0 (0.787)
Lead Clinch Height Hq 16.5 (0.650)
15.5 (0.610)
Feed Hole Diameter Dg 4.20 (0.165)
3.80 (0.150)
Total Tape Thickness t 0.90 (0.035) Paper thickness:
0.50 (0.020) 0.55 (0.022)
0.45 (0.018) Figure 9
Length of Snipped Lead L 11.0 (0.433) Max.
Lead Length Under Hold Down Tape I1 14.5 (0.571) Min.

Note:
1. Dimensions in millimetres (inches) maximum/minimum.

F = 100g MIN. APPLIED

F = 500g MIN. APPLIED

F = 70g MIN. APPLIED

FOR 3+ 1 SEC. FOR 3+ 1 SEC. FOR 3+ 1SEC.
Figure 9. Front to Rear Alignment and
Tape Thickness, Typical All Device
Types. Figure 10. Device Retention Tests and Specifications.
420
(1.654)
49.0 ANODE LEAD LEAVES
(2.047) THE REEL FIRST.
ADHESIVE TAPE IS /
FACING THE OUTSIDE
OF THE REEL.
360 MAX.
__}_ (1?39., (14.17)
f 2.0
45.0 (0.079)
(,; HEWLETT w7
VB PACKARD
OPERATOR____
HP PART NUMBER.
DATE CODE
TAPING DATE
ELEC. VALUE
TOLERANCE
QUANTITY
cu PT. NO. REELING ORIENTATION PROTECTIVE
—— CLOCKWISE CARDBOARD

Figure 11. Reel Configuration and Labeling.
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T-1 (3 mm) Right Angle LED
Indicators

Technical Data

Features

¢ Ideal for Card Edge Status

Indication

* Package Design Allows Flush
Seating on a PC Board

* May be Side Stacked on
4.57 mm (0.18") Centers

* Up to 8 Units

May be

Coupled for a Horizontal

Array Configuration with a
Common Coupling Bar (See
T-1 Right Angle Array Data

Sheet)

* LEDs Available in All LED
Colors, With or Without
Integrated Current Limiting
Resistor in T-1 Packages

* Easy Flux Removal Design

Package Dimensions

* Housing Material Meets UL
94V-0 Rating

¢ Additional Catalog Lamps
Available as Options

Description

Hewlett-Packard T-1 Right Angle
Indicators are industry standard
status indicators that incorporate
a T-1 LED lamp in a black plastic
right angle mount housing. The
indicators are available in
Standard Red, High Efficiency
Red, Orange, Yellow, and High
Performance Green, with or
without an integrated current
limiting resistor. These products
are designed to be used as back

Option 010
Option 101

HEWLETT®
PACKARD

S
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»n O
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o=
-

panel diagnostic indicators and
card edge logic status indicators.

Ordering Information
To order other T-1 High Dome

Lamps in Right Angle Housings in

addition to the parts indicated
above, select the base part
number and add the option code

2.41 (0.096)
REF.
6.43 (0.253)
368 (0.145) 627 (0.247) 4.65(0.183)
3.18 (0.125) DIA. ! MAX.
5.21 (0.205) [
D& 1.8 7.29 (0.287
4.95 (0.196) 1 '
T OPTION NO. | CATHODE LEAD| ANODE LEAD
CATHODE LENGTH LENGTH
SEE TABLE #010 18.03 (0.710) 1.27 (0.050) UNSHEARED
MIN. NOM. LONGER | UNEVEN LEADS|
L THAN CATHODE
#101 3.43 (0135) 3.43 (0135) SHEARED
I ¥ _1.27 (o050 MIN. MIN. EVEN LEADS
NOM. |
2.54 (0.100) 470 (0.185) 045 (0,018}
NOM. REF. NOTE: ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).

5964-9376E

SQUARE NOM.
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010 or 101, depending on the
lead length desired. For example,
by ordering HLMP-1302 Option
010, you would receive the long
lead option. By ordering HLMP-
1302 Option 101, you would
receive the short lead option.

1-146

Arrays made by connecting two to

eight single Right Angle
Indicators with a Common
Coupling Bar are available.
Ordering information for arrays
may be found on the T-1 Right
Angle Array data sheet.

Absolute Maximum
Ratings and Other
Electrical/Optical
Characteristics

The absolute maximum ratings
and typical device characteristics
are identical to those of the T-1
LED lamps. For information
about these characteristics, see
the data sheets of the equivalent
T-1 LED lamp.



A

T-1 (3 mm) Right Angle LED
Indicator Array Options

Technical Data

Features

¢ Ideal for PC Board Status
Indication

* Standard 4 Element
Configuration

¢ Easy Handling

* Easy Flux Removal

* Housing Meets UL 94V-O
Flammability Rating

¢ Other Catalog Lamps
Available

Package Dimensions

Description

These T-1 right angle arrays
incorporate standard T-1 lamps
for a good balance of viewing
angle and intensity. Single units
are held together by a plastic tie
bar. The leads of each member of
the array are spaced on 2.54 mm
(0.100 in.) centers. Lead spacing
between adjacent lamps in the
array is on 2.03 mm (0.080 in.)
centers. These products are

Option

HEWLETT®
PACKARD
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=
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Q
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IO
=)
o=z
o=
-

102, 103, 104,

105, 106, 107, 108

SEE TABLE NOTE: ALL DIMENSIONS ARE IN MILLIMETRES (INCHES). a4 (0269
627 (0.247)
Pt 241 (0.085)
232 (0.170
REF. R
3.68 (0.145)
3718 (0.125)
(HOLE DIAMETER)
§ 8.64 (0.340)
521 (028 13 (0320)
4.95 (0.196] l
. 343 (0.136)
MIN.
254 (0.100) I J L CATHODE 4.70 (0.185) T
NOMINAL 2.03 (0.080) REF. 0.45 (0.018)
NOMINAL " squaRE NOm.
OPTION NO.| ARRAY LENGTH | OPTION NO.| ARRAY LENGTH | OPTION NO.| ARRAY LENGTH
#102 9.65 ) #105 2314 (0011, #108 26.70 (1.445)
87 % 22.73 (0.895) 3645 (1.435)
#103 14.22 (0.560) #108 217 (1.091
73.38 (0.526) 2731
104 18.57 (0.731) #107 3228 (1271
7838 55.715) 31.88 (1.255)

5964-9377E
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designed to be used as back panel
diagnostic indicators and logic
status indicators on PC boards.

Ordering Information
Use the option code 102 through
108 in addition to the base part
number to order these arrays.
Example: HLMP-1300 option

102. Arrays from 2 to 8 elements -

1-148

in length and special lamp color :

combinations within an array are
available. Please contact your
nearest Hewlett-Packard
Components representative for
ordering information on these
special items.

Absolute Maximum
Ratings and Other

Electrical/Optical

Characteristics

The absolute maximum ratings
and typical device characteristics
are identical to those of the T-1
LED lamps. For information
about these characteristics, see
the data sheets of the equivalent
T-1LED lamp.



2.5 mm x 7.6 mm Rectangular

LED Lamps
Technical Data

Features
* Rectangular Light Emitting
Surface
¢ Flat High Sterance Emitting
Surface
¢ Stackable on 2.54 mm (0.100
inch) Centers
¢ Ideal as Flush Mounted
Panel Indicators
¢ Ideal for Backlighting
Legends
* Long Life: Solid State
Reliability
* Choice of 4 Bright Colors
DH AS AlGaAs Red
High Efficiency Red
Yellow
High Performance Green
¢ IC Compatible/Low Current
Requirements

Description

The HLMP-R100, -030X, -040X,
-050X are solid state lamps
encapsulated in a radial lead
rectangular epoxy package. They
utilize a tinted, diffused epoxy to
provide high on-off contrast and a
flat high intensity emitting
surface. Borderless package
design allows creation of
uninterrupted light emitting areas.

5964-9378E

The HLMP-R100 uses a double
heterojunction (DH) absorbing
substrate (AS) aluminum gallium
arsenide (AlGaAs) red LED chip
in a light red epoxy package. This
combination produces
outstanding light output over a
wide range of drive currents.

The HLMP-0300 and -0301 have a
high efficiency red GaAsP on GaP
LED chip in a light red epoxy
package.

The HLMP-0400 and -0401
provide a yellow GaAsP on GaP
LED chip in a yellow epoxy
package.

Package Dimensions

HEWLETT®
(ﬁﬁ] PACKARD i
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HLMP-R100

HLMP-0300/0301
HLMP-0400/0401
HLMP-0503/0504

The HLMP-0503 and -0504
provide a green GaP LED chip in
a green epoxy package.

254 (0.100)
NOM.

7.62 (0.300) 046 (0.018)
l 731 (0.280) ] SQUARE NOM.
7.62 (0.300) ]
.99 (0.275) al
¥
. 8.00 (0.315)
™~ 7.37 (0.290) \_ BOTTOM VIEW
2925‘ CATHODE
254 (0.100) “—"""'h‘)*-' LEAD
16 {0.085) - 127 100801
i " NOM.
| 2.54 (0.100)
I SIDE VIEW 229 (0.090)
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).

2. AN EPOXY MENISCUS MAY EXTEND ABOUT 1 mm (0.040”) DOWN THE LEADS.
3. THERE IS A MAXIMUM 1° TAPER FROM BASE TO TOP OF LAMP.

1-149



Axial Luminous Intensity

I, (mcd) @
20 mA DC
Part
Color Number Min. Typ.
DH AlGaAs Red | HLMP-R100 3.4 11.0
High HLMP-0300 1.3 2.5
Efficiency
Red HLMP-0301 2.1 5.3
HLMP-0400 1.4 2.5
Yellow
HLMP-0401 3.6 5.0
High HLMP-0503 1.6 2.5
Performance
Green HLMP-0504 2.6 8.0
Absolute Maximum Ratings at T, = 25°C
HLMP- HLMP- HLMP- HLMP-
Parameter R100 0300/-0301 | 0400/0401 0503/-0504 Units
Peak Forward Current 300 90 60 90 mA
Average Forward Current!!! 20 25 20 25 mA
DC Current!?! 30 30 20 30 mA
Power Dissipation 87 135 85 135 mwW
Reverse Voltage (I, = 100 pA) 5 5 5 5 \%
Transient Forward Current’® (10 us Pulse) 500 500 500 500 mA
Operating Temperature Range -20 to -20 to
+100 -55 to -55 to +100 °C
+100 +100
Storage Temperature Range -bb to -55 to
+100 +100
Lead Soldering Temperature 260°C for 5 seconds
(1.6 mm [0.063 in.] from body)
Notes:

1. See Figure 5 to establish pulsed operating conditions.
2. For AlGaAs Red, Red, and Green Series derate linearly from 50°C at 0.5 mA/°C. For Yellow Series derate linearly from 50°C at

0.2 mA/°C.

3. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED
die and wirebond. It is not recommended that the device be operated at peak current beyond the peak forward current listed in the

Absolute Maximum Ratings.
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Electrical/Optical Characteristics at T, = 25°C

HLMP HLMP HLMP
HLMP-R100 -0300/-0301 -0400/-0401 -0503/-0504
Test
Sym. Description Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Units Conditions
20,, | Included Angle
Between Half
Luminous 100 100 100 100 Deg. | Note 1. Fig. 6
Intensity
Points
Ap Peak 645 635 583 565 nm | Measurement
Wavelength at Peak
A a Dominant 637 626 585 569 nm Note 2
‘Wavelength
AM, | Spectral Line 20 40 36 28 nm
Halfwidth
(2 Speed of 30 90 90 500 ns
Response
C Capacitance 30 16 18 18 pF V=0
f=1MHz
RO,y | Thermal 260 260 260 260 °C/W | Junction to
Resistance Cathode Lead
Ve Forward 1.8 | 2.2 19| 26 21 | 2.6 22| 3.0 \% I, =20 mA
Voltage Figure 2.
Vi Reverse 5.0 5.0 5.0 5.0 v I, =100 pA
Breakdown
Voltage
n, Luminous 80 145 500 595 Im/W | Note 3
Efficacy
Notes:

1. 6,, is the off-axis angle at which the luminous intensity is half the axial luminous intensity.
2. The dominant wavelength, A, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the
color of the device.

3. Radiant intensity, I, in watts/steradian, may be found from the equation I, = I/ , where I is the luminous intensity in candelas and 1,

is the luminous efficacy in lumens/watt.

RELATIVE INTENSITY

! Ta25°C
GREEN ow AlGaAs RED !
!
) .
i |

! !
M
500 550 600 750

Figure 1. Relative Intensity vs. Wavelength.

'WAVELENGTH - nm
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| AlGaAs 7 i

80— RED . / : z
< 20
T [ & ] veLLow

LL

5w - E ] GREEN. ) /
g "ER\/ B g k1S 7~
o 50 fp 4 3 K
E | Yo't veuow EE
£ © l " | i 1o AlGaAs
E o= f i £ RED
5o 2L a' 08 \ //
- 4/ _LGREEN ;

10 4 — %

ol £t P 0

10 20 3.0 4.0 5.0 [) s 10 15 2 25 2
Vg - FORWARD VOLTAGE - V ipc - DC CURRENT PER LED - mA

Figure 2. Forward Current vs. Figure 3. Relative Luminous Intensity
Forward Voltage. V, (300 mA) for vs. Forward Current.

AlGaAs Red = 2.6 Volts Typical.

u 40 WW"‘; T E " T
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éEE 15 234 2777 \

% \/'\I \

i AN B \

§8 ., [N Flg LLL

- 1 10 100 1000 10000 — 1 10 100 1000 10000
Ip - PULSE DURATION - s 1p - PULSE DURATION - s
HER, YELLOW, GREEN AlGaAs RED

Figure 5. Maximum Tolerable Peak Current vs. Peak Duration (I, MAX
Determined from Temperature Derated I,, MAX).

g 0
30°, \\\
40, -8
50°,
607 \
-4
70°
" N
80° : ,
%0 i :
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\ i \ !

Figure 6. Relative Luminous Intensity vs. Angular Displacement.
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vs. Peak Current. 1, (300 mA) for
AlGaAs Red = 0.7.



2 mm x 5 mm Rectangular

LED Lamps
Technical Data

Features

* Rectangular Light Emitting
Surface

* Excellent for Flush
Mounting on Panels

* Choice of Five Bright Colors

* Long Life: Solid State
Reliability

¢ Excellent Uniformity of
Light Output

Description
The HLMP-S100, -S200, -S300,

-5400, -S500, S600 are epoxy
encapsulated lamps in
rectangular packages which are
easily stacked in arrays or used
for discrete front panel
indicators. Contrast and light
uniformity are enhanced by a
special epoxy diffusion and
tinting process.

The HLMP-S100 uses double
heterojunction (DH) absorbing
substrate (AS) aluminum gallium
arsenide (AlGaAs) LEDs to
produce outstanding light output

5964-9379E

Package Dimensions

85.18 (0.204)

J——m 199)

546 (0215)
4.95 (0.196)

T f \ cATHoDE

[ 25.40 (1.00) MIN. —>

127(0060)__ | |
NOMINAL

8.00 (0315,
731

4

[ FP—
f 2.41 (0.008)
%% (gm;

g

SIDE view 2-03 (0.086)

0.46 (0.018) SQ.
NOMINAL

|

2,54 (0.100)
NOMINAL

B
BOTTOM VIEW I
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES)
2. AN EPOXY MENISCUS MAY EXTEND ABOUT

1 mm (0.040”) DOWN THE LEADS.
3. THERE IS A MAXIMUM 1° TAPER FROM

BASE TO THE TOP OF LAMP.

HEWLETT®
PACKARD

(D

HLMP-S100
HLMP-S20X Series
HLMP-S30X Series
HLMP-S40X Series
HLMP-S50X Series
HLMP-S600

a
=
(2]
<L
0o
42
=
20
35
a=
o=z
-
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Electrical/Optical Characteristics at T, = 25°C

Sym. Description Device HLMP- Min. | Typ. Units | Test Conditions
I, | Luminous AlGaAs Red mcd Ir = 20 mA
Intensity S100 34| 75
High Efficiency Red
S200 21| 35
S201 34| 75
Orange
S400 2.1 | 35
S401 34| 75
Yellow
S300 14 | 2.1
S301 22| 4.0
Green
S500 2.6 | 4.0
S501 42 | 8.0
Emerald Green
S60014] 1.0 | 3.0
2012 | Included Angle All 110 Deg. Ir = 20 mA
Between Half : See Note 1
Luminous
Intensity Points -
Appak | Peak Wavelength AlGaAs Red 645 nm Measurement at
High Efficiency Red 635 Peak
Orange 600
Yellow 583
Green 565
Emerald Green 558
A¢ | Dominant AlGaAs Red 637 nm See Note 2
Wavelength High Efficiency Red 626 Time const, e/s
Orange 602
Yellow 585
Green 569
Emerald Green 560
1s | Speed of AlGaAs Red 30 ns
Response High Efficiency Red 90
Orange 280
Yellow 90
Green 500
Emerald Green 3100
C | Capacitance AlGaAs Red 30 pF Vr=0;f=1MHz
High Efficiency Red 11 i
Orange 4
Yellow 15
Green 18
Emerald Green 35
RO;.pin| Thermal All 260 °C/W | Junction to Cathode
Resistance Lead at Seating
Plane
Vr | Forward Voltage AlGaAs Red 1.6 | 1.8 2.2 v Ir =20 mA
HER/Orange 15| 1.9 2.6
Yellow 1.5 | 2.1 2.6
Green/Emerald 15 | 2.2 3.0
Green
Vr | Reverse Break- All 5.0 v Izg = 100 pA
down Voltage
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Electrical/Optical Characteristics at Tp = 25°C (cont’d)
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Sym. Description Device HLMP- Min. | Typ. | Max. | Units Test Conditions
Ny | Luminous AlGaAs Red 80
Efficacy High Efficiency Red 145
Orange 380 lumens/ | See Note 3
Yellow 500 watt
Green 595
Emerald Green 656
Notes:

1. 012 is the off-axis angle at which the luminous intensity is half the axial luminous intensity.
2. The dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the single wavelength which defines

the color of the device.

3. Radiant intensity, e, in watts/steradian, may be found from the equation I = Iy/ny, where Iy is the luminous intensity in candelas
and 1y is the luminous efficacy in lumens/watt.
4. Please refer to Application Note 1061 for information comparing standard green and emerald green light output degradation.

Absolute Maximum Ratings at Ty = 25°C

Green/
AlGaAs High Efficiency Emerald
Parameter Red Red/Orange Yellow Green Units

Peak Forward Current 300 90 60 90 mA
Average Forward Current!!! 20 25 20 25 mA
DC Current! 30 30 20 30 mA
Transient Forward Current®! 500 mA
(10 psec Pulse)
LED Junction Temperature 110 110 110 110 °C
Operating Temperature Range -20 to +100 -20 to +100

-55 to +100 -55 to +100 °C
Storage Temperature Range -55 to +100 -55 to +100
Lead Soldering Temperature
[1.6 mm (0.063 in.) below 260°C for 5 seconds
seating plane]

Notes:

1. See Figure 5 to establish pulsed operating conditions.
2. For AlGaAs Red, Red, Orange, and Green series derate linearly from 50°C at 0.5 mA/°C. For Yellow series derate linearly from 50°C at

0.34 mA/°C.

3. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED
die and wire bond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the

Absolute Maximum Ratings.
10
EMERALD GREEN ORANGE AlGaAs RED Ta=25°C
HIGH
N PERFORMANCE
E GREEN HIGH EFFICIENCY RED
2
w
£ o5
=
H YELLOW
3
w
o
[}
500 550 600 650 700 750

WAVELENGTH - nm

Figure 1. Relative Intensity vs. Wavelength.
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Figure 2. Forward Current vs.
Forward Voltage Characteristics. V,
(300 mA) for AlGaAs Red = 2.6 Volts
Typical.

RATIO OF MAXIMUM TOLERABLE
PEAK CURRENT TO MAXIMUM
TOLERABLE DC CURRENT

IpEAK MAX
Ipc MAX

lp — PULSE DURATION — us
HER, Orange, Yellow, and Green

10000

RELATIVE LUMINOUS INTENSITY
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£ veLiow
L

8 ‘ creeN /]
< 15 EMERALD //
g
ERRTS
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T os s

°
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Ipc - DC CURRENT PER LED - mA

Figure 3. Relative Luminous Intensity
vs. DC Forward Current.

13 ———
YELLOW. |EMERALD GREEN
h
§ 1.2 | ~ -
FESRA] TEm kot
§ ; 1.0 REUD/ORANGE
g’;‘ 09 | / Q‘\\
S8 o GREE ~
3 i R/ AlGaAs RED
1 A
b4
Eg 06
&
05
04

0 10 20 30 40 50 60 70 80 90
ipgak - PEAK SEGMENT CURRENT - mA

Figure 4. Relative Efficiency
(Luminous Intensity per Unit Current)
vs. LED Peak Current. nv (300 mA) for
AlGaAs Red = 0.7.
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Figure 5. Maximum Tolerable Peak Current vs. Peak Duration.
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Figure 6. Relative Luminous Intensity vs. Angular Displacement.
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T-13/4, 2 mm X 5 mm Rectangular

Bicolor LED Lamps
High Efficiency Red/
High Performance Green

INDICATORS
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Technical Data

Features:

* Two Color (Red, Green)
Operation

¢ (Other Two LED Color
Combinations Available)

¢ Three Leads with One
Common Cathode

* Option of Straight or Spread
Lead Configurations

* Diffused, Wide Visibility
Lens

Description

The T-1 3/4 HLMP-4000 and

2 mm by 5 mm rectangular
HLMP-0800 are three leaded
bicolor light sources designed for
a variety of applications where
dual state illumination is required
in the same package. There are
two LED chips, high efficiency
red (HER), and high performance
green (Green), mounted on a
central common cathode lead for
maximum on-axis viewability.
Colors between HER and Green
can be generated by
independently pulse width
modulating the LED chips.

5964-9363E

Other Bicolor
Combinations

Other bicolor combinations are
available:

* HER/yellow

* HER/green

* DH AlGaAs red/green.

Contact your local Hewlett-
Packard Components Field Sales
representative for details.

Package Dimensions
HLMP-4000

)

®j©

oy

©
S8
wlw
&8
8in

0.89 (0.035)
0.64 (0.02!
25.40 (1.00 common 100

MIN. CATHODE

1.27 (0.050)
NOM.
j«— 0.508 (0.020)
I sQ. TYP.

1.27 {0.050) NOM. —

2.54 (0.100) NOM.

GREEN
ANODE

FLAT INDICATES
RED ANODE

CATHODE

HLMP-4000
HLMP-0800

HLMP-0800
2.23 (0.088)
7.98 (0.078)
5.18 (0.204)
™ ’—_’I’_m: 0.194)
8.00 (0.315)
7.37 (0.250)

5.46 {0.215)
398 (0.196)

.41 {0.095) 40 (1. COMMON

2.03 {0.085) 2 ‘,ﬂ,‘N 0% CATHODE
- 0.508 (0.020)

SQTYP.

¥
1.27 (0.050)
1.27 (0.050) NOM NOM
SIDE VIEW 2.54(0.100)
NOM
GREEN
o~ ANODE
rep K7 ?
ANODE
(SHORT LEAD) COMMON
CATHODE

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).

2. AN EPOXY MENISCUS MAY

EXTEND ABOUT 1 mm

(0.040") DOWN THE LEADS.
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Package Dimensions, continued

8.00 (0.315)
7.37 (0.290) .
5.08 (0.200) 2.23 (0.088) 5.18 (0.204)
~"| 257 (0.180) 1.98 (0.078) 4.93(0.194)
9.19 (0.362) 0.89 (0.035)
843 (0.332) 0.64 (0.025)
ae——
— 2410005 [T I 5.46 (0.215)
I 2.03(0.085) .98 (0.196)
COMMON | —COMMON
2032 “|| catHoDE 2032 CATHODE
(0.800) "™ (0.800)
0.508 SQUARE MIN. | . 0.508 SQUARE
(0.020) NOMINAL (0.020) NOMINAL
SIDE VIEW
2.54+0.25 - 2.54£0.25
254£0.25 25 |
(0100 0010) (0100 £0.010) 0300+ 00907 (01002 0.010)
2542 0.25
2542025
(0.100 £ 0.010) (0100 £ 0.010)
GREEN GREEN
ANODE ANODE
FLAT INDICATES 6.10(0.240)
RED ANODE 5.59(0.220) RED ANODE
RED ANODE : (SHORT LEAD)
(SHORT LEAD) COMMON CATHODE
COMMON CATHODE NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).
2. AN EPOXY MENISCUS MAY EXTEND ABOUT
1 MM (0.040") DOWN THE LEADS.

Absolute Maximum Ratings at Ty = 25°C

High Efficiency

Parameter Red/Green Units
Peak Forward Current. 90 mA
Average Forward Current!*?! (Total) 25 mA
DC Current!®4 (Total) 30 mA
Power Dissipation!®5 (Total) 135 mwW
Operating Temperature Range -20 to +85 o«
Storage Temperature Range -55 to +100
Reverse Voltage (I, = 100 pA) 5 \%
Transient Forward Current!®! 500 mA
(10 psec Pulse)
Lead Soldering Temperature
[1.6 mm (0.063 in.) below 260°C for 5 seconds
seating plane]

Notes:

1. See Figure 5 to establish pulsed operating conditions.

2. The combined simultaneous current must not exceed the maximum.

3. The combined simultaneous power must not exceed the maximum. -

4. For HER and Green derate linearly from 50°C at 0.5 mA/°C.

5. For HER and Green derate linearly from 25°C at 1.8 mW/°C.

6. The transient peak current is the maximum non-recurring current that can be applied
to the device without damaging the LED die and wirebond. It is not recommended that
the device be operated at peak currents beyond the peak forward current listed in the

Absolute Maximum Ratings.
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Zwn
Electrical/Optical Characteristics at To = 25°C <Z§
=<
Red Green ]
Test =]
Sym. Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Units Conditions w=
I, Luminous Intensity
HLMP-4000 2.1 5 4.2 8 5 I = 10 mA
me
HLMP-0800 2.1 3.5 2.6 4.0 I = 20 mA
Appax | Peak Wavelength 635 565 nm
Ay Dominant ' 626 569
Wavelength!!)
T, Speed of Response 90 500 ns
C Capacitance 11 18 pF Vy=0,f=1MHz
Vi Forward Voltage 1.9 2.4 2.1 2.7 \% I, =10mA
Vi Reverse Breakdown 5 5 A% I = 100 pA
Voltage
RO, ;v | Thermal Resistance 260 260 °C/W Junction to
Cathode Lead
Included Angle
Between Half
Luminous
Intensity Points!2!
201/2
HLMP-4000 65 65 D I, =10mA
eg.
HLMP-0800 100 100 I, =20 mA
Ny Luminous Efficacy!®! 145 595 Lumern/
Watt
Notes:

1. The dominant wavelength, A, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the
color of the device.

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

3. Radiant intensity, I, in watts steradian, may be found from the equation I, = [/n, where I is the luminous intensity in candelas and
7, is the luminous efficacy in lumens/watt.

1.0
Ta =26°C
HIGH

t PERFORMANCE GREEN
| h HIGH
z EFFICIENCY RED
e
2
o 0s /
2
>4
<
-
w
=

0 N —

500 550 600 650 700 750

Figure 1. Relative Intensity vs. Wavelength.
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Figure 2. Forward Current vs.
Forward Voltage Characteristics.

Figure 5. Maximum Tolerable Peak Current vs.
Pulse Duration. (Ipc MAX as per MAX

Ratings).
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Figure 3. Relative Luminous Intensity Figure 4. Relative Efficiency

vs. DC Forward Current.

(Luminous Intensity per Unit

Current) vs. Peak LED Current.

Displacement for the HLMP-4000.

10° 20° 30° 40° 50° 60° 70° 80" 90"

Figure 7. Relative Luminous Intensity vs. Angular
Displacement for the HLMP-0800.
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Subminiature High Performance
AlInGaP LED Lamps

Technical Data

Features

* Subminiature Flat Top
Package
Ideal for Backlighting and Light
Piping Applications

¢ Subminiature Dome Package
Nondiffused Dome for High
Brightness

* Wide Range of Drive
Currents

* Colors: 590 nm Amber,
615 nm Reddish-Orange

¢ Ideal for Space Limited
Applications

¢ Axial Leads

¢ Available with Lead
Configurations for Surface
Mount and Through Hole PC
Board Mounting

Description

Flat Top Package

The HLMX-PXXX flat top lamps
use an untinted, nondiffused,
truncated lens to provide a wide
radiation pattern that is necessary
for use in backlighting applica-
tions. The flat top lamps are also
ideal for use as emitters in light
pipe applications.

5964-9364E

Dome Packages

The HLMX-QXXX dome lamps use
an untinted, nondiffused lens to
provide a high luminous intensity
within a narrow radiation pattern.

Lead Configurations

All of these devices are made by
encapsulating LED chips on axial
lead frames to form molded epoxy
subminiature lamp packages. A
variety of package configuration
options is available. These include
special surface mount lead
configurations, gull wing, yoke
lead, or Z-bend. Right angle lead
bends at 2.54 mm (0.100 inch)
and 5.08 mm (0.200 inch) center
spacing are available for through
hole mounting. For more infor-
mation refer to Standard SMT and
Through Hole Lead Bend Options
for Subminiature LED Lamps data
sheet.

Technology

These subminiature solid state
lamps utilize one of the two newly
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SunPower Series
HLMA-PHO0O HLMT-PHO00
HLMA-PLO0 HLMT-PLOO
HLMA-QHO00 HLMT-QHO00
HLMA-QL00 HLMT-QLO00O

developed aluminum indium
gallium phosphide (AllnGaP) LED
technologies, either the absorbing
substrate carrier technology (AS
= HLMA-Devices) or the
transparent substrate carrier
technology (TS = HLMT-
Devices). The TS HLMT-Devices
are especially effective in very
bright ambient lighting condi-
tions. The colors 590 nm amber
and 615 nm reddish-orange are
available with viewing angles of
15° for the domed devices and
125° for the flat top devices.
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Device Selection Guide

Viewing Angle Amber Reddish-Orange Package
Package Description 201/, Aq = 590 nm Aq = 615 nm Outline
Domed, Nondiffused 28° HLMA-QLOO HLMA-QHO00 B
Untinted HLMT-QLOO HLMT-QHO00
Flat Top, Nondiffused, 125° HLMA-PLOO HLMA-PHOO A
Untinted HLMT-PLOO HLMT-PHOO
Package Dimensions
(A) Flat Top Lamps
1.40 (0.055)
050 (0.020) REF.  1-65 (0.065)
0.58 (0.023)
0.43 (0.017)

11.68 (0.460) _,‘ CATHODE 1.14 (0.045)
10.67 (0.420) 1.40 (0.055) |
BOTH smes )

vy

|
0.76 (0.030) MAX.
046(0018) \—r—
ANODE 0.56(0.022) ¥
165 (0.065)
191 (0075) "> |«— 0.25 0.010) MAX. 018 (0007 < >
0.20 (0.008) MAX. NOTE 2 025 ©000; ;% :g.g;:))

(B) Domed Lamps, Diffused and Nondiffused

—  f

0.18 (0.007)
0.50 (0.020) REF. 0.23 (0.009)
11.68(0.450) CATHODE
10.67(0.420)
BOTH SIDES 203 (0.080)
1.78 (0.070)
0.46 (0.018
ANODE st 26072)) 0.79 (0.031
1.65 (0.065) .53 (0.02
1.91 (0.075) [—— 0.25 (0.010) MAX.
NOTE 2
0.20 (0.008) MAX.
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).
2. PROTRUDING SUPPORT TAB IS CONNECTED TO CATHODE LEAD.
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Absolute Maximum Ratings at T, = 25°C

HLMA-QL00/QHO00/PLO0/PHO0
Peak Forward Current(2] ............ccccoeveiiiieeciiecienieesereeeieeeeeens 200 mA
Average Forward Current (Ipgax = 200 mA)(1.2] .., .. 45 mA
DC Forward Current[3:58] . ... ....cccooiiiiriieieeieeece e 50 mA
Power DiSSIPAtioN ......ccoocveeiiiiiiiiiiiiiiiiceeieenecse e 105 mW
HLMT-QL00/QHO00/PLO0/PHO0
Peak Forward Current!2] ..............cccoeeiiiiieniieirieeeeeieeecieee s 100 mA
Average Forward Current (Ipgag = 100 mA)(1.2] .. e 37TMA
DC Forward Current[3:568] ... ...ccccoviiiriiirieriereeenrieeseeesreeeeneens 50 mA
Power DiSSIPAtion ..........ccevriiiiiiiiiieieiiiniiitieeecccieeereeee e 120 mW
All Devices
Reverse Voltage (I = 100 PA) ....oovviviiiiiiiiniiniiierineeic e 5V
Transient Forward Current (10 pus Pulse)l®! ........... ... 500 mA
Operating Temperature Range............ccccccoevveiiiiiieninnne. -40 to +100°C
Storage Temperature Range ........c.ccccoeoevrecveeiniieenecnnee -55 to +100°C
LED Junction Temperature.......... J PR PRTORORRN 110°C
Lead Soldering Temperature

[1.6 mm (0.063 in.) from body .........ccccceeeuninne 260°C for 5 seconds
SMT Reflow Soldering Temperatures

Convective Reflow............. 235°C Peak, above 183°C for 90 seconds

Vapor Phase Reflow ..........ccccoeiiiiiiiieninnccnnneen. 215°C for 3 minutes
Notes:

1. Maximum Iy at f = 1 kHz.

2. Refer to Figure 6 to establish pulsed operating conditions.

3. Derate linearly as shown in Figure 4.

4. The transient peak current is the maximum non-recurring peak current these devices
can withstand without damaging the LED die and wire bonds. Operation at currents
above Absolute Maximum Peak Forward Current is not recommended.

5. Drive currents between 5 mA and 30 mA are recommended for best long term
performance.

6. Operation at currents below 5 mA is not recommended, please contact your Hewlett-
Packard sales representative.
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NO. ANODE DOWN.

YES. CATHODE DOWN.

@ e

Figure 1. Proper Right Angle Mounting to a PC Board to Prevent Protruding Cathode Tab from Shorting to Anode

Connection.

Optical Characteristics at T, = 25°C

Luminous » Color, Viewing
Intensity Total Flux Peak Dominant Angle Luminous
Part Iy (med) Oy (mlm) Wavelength | Wavelength 20y Efficacy
Number @ 20 mAlll | @ 20 mAI2] Apeax (Mm) Agt3! (nm) Degreesl4] %!
HLMA- Min. | Typ. Typ. " Typ. Typ. Typ. (Im/w)
QLOO 135 500 250 592 590 15 480
QHO0 135 500 250 621 615 15 263
PLOO 23 75 250 592 590 125 480
PHOO 22 75 250 621 615 125 263
HLMT-
QLOO 300 1000 800 592 590 15 480
QHO0 290 800 800 621 615 15 263
PLOO 46 150 800 - 592 590 126 480
PHOO 35 120 800 621 615 125 263
Notes:

1. The luminous intensity, I, is measured at the mechanical axis of the lamp package. The actual peak of the spatial radiation pattern
may not be aligned with this axis.
2. ¢, is the total luminous flux output as measured with an integrating sphere.

3. The dominant wavelength, A, is derived from the CIE Chromaticity Diagram and represents the color of the device.
4. 0, is the off-axis angle where the liminous intensity is 1/2 the peak intensity.

5. Radiant intensity, I, in watts/steradian, may be calculated from the equation I, = I,/n,, where L is the luminous intensity in candelas
and n, is the luminous efficacy in lumens/watt.
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Figure 1. Relative Intensity vs. Wavelength. All Devices.

Electrical Characteristics at Ty, = 25°C

Forward Reverse Capacitance Speed of Response
Voltage Breakdown C (pF) 15 (ns)
Part Vr (Volts) Vg (Volts) Vg =0, Thermal Time Constant
Number | @I =20mA | @Iz = 100pA| f=1MHz Resistance etltg
HLMA- | Typ. Max. | Min. | Typ. Typ. ROy.piv (CC/W) Typ.
QLO00 1.9 2.4 5 25 40 170 13
QHO0 1.9 2.4 5 25 40 170 13
PLOO 1.9 2.4 5 25 40 170 13
PHOO 1.9 2.4 5 25 40 170 13
HLMT-
QLO0 2.0 2.4 5 20 70 170 13
QHO0 2.0 2.4 5 20 70 170 13
PLOO 2.0 2.4 5 20 70 170 13
PHOO 2.0 2.4 5 20 70 170 13
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Figure 2a. Forward Current vs.
Forward Voltage. HLMA-QL00/QH00/
PLOO/PHOO.

RELATIVE LUMINOUS INTENSITY
(NORMALIZED AT 20 mA)
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Ip = DC FORWARD CURRENT - mA

Figure 3a. Relative Luminous Intensity
vs. DC Forward Current. HLMA-QLO0/
QHO00/PLO0/PHO0.
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Figure 5a. Maximum Average Current
vs. Peak Forward Current for HLMA-
QL00/QHO00/PLO0/PHO0.
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Figure 2b. Forward Current vs.
Forward Voltage. HLMT-QL00/QH00/
PLOO/PHO0.
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Figure 3b. Relative Luminous
Intensity vs. DC Forward Current.
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Figure 5b. Maximum Average Current
vs. Peak Forward Current for HLMT-
QLO0/QHO00/PLO0/PH00.
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HEWLETT®
PACKARD

K

Subminiature High
Performance TS AlGaAs Red

LED Lamps
Technical Data

Features
¢ Subminiature Flat Top
Package
Ideal for Backlighting and
Light Piping Applications
¢ Subminiature Dome
Package
Diffused Dome for Wide
Viewing Angle
Non-diffused Dome for High
Brightness
* Wide Range of Drive
Currents
500 YA to 50 mA
¢ Ideal for Space Limited
Applications
* Axial Leads
® Available with lead
configurations for Surface
Mount and Through Hole
PC Board Mounting

Description
Flat Top Package

The HLMP-PXXX Series flat top
lamps use an untinted, non-
diffused, truncated lens to
provide a wide radiation pattern
that is necessary for use in
backlighting applications. The
flat top lamps are also ideal for
use as emitters in light pipe
applications.
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Dome Packages

The HLMP-QXXX Series dome
lamps, for use as indicators, use
a tinted, diffused lens to provide
a wide viewing angle with high
on-off contrast ratio. High
brightness lamps use an
untinted, nondiffused lens to
provide a high luminous inten-
sity within a narrow radiation
pattern.

Lead Configurations

All of these devices are made by
encapsulating LED chips on
axial lead frames to form
molded epoxy subminiature
lamp packages. A variety of
package configuration options is
available. These include special
surface mount lead configura-
tions, gull wing, yoke lead, or Z-
bend. Right angle lead bends at
2.54 mm (0.100 inch) and 5.08
mm (0.200 inch) center spacing
are available for through hole
mounting. For more information
refer to Standard SMT and
Through Hole Lead Bend
Options for Subminiature LED
Lamps data sheet.

HLMP-P106/P156
HLMP-Q10X/Q15X

Technology

These subminiature solid state
lamps utilize a highly optimized
LED material technology,
transparent substrate
aluminum gallium arsenide (TS
AlGaAs). This LED technology
has a very high luminous
efficiency, capable of producing
high light output over a wide
range of drive currents (500 pA
to 50 mA). The color is deep red
at a dominant wavelength of
644 nm deep red. TS AlGaAs is
a flip-chip LED technology, die
attached to the anode lead and
wire bonded to the cathode lead.
Available viewing angles are
75°, 35°, and 15°.

5964-9365E



a
Zn
Device Selection Guide 25
Viewing Angle | Deep Red |Typical Iv | Typical Iv | Package %g
Package Description 2 010 Ry=644nm |I;=500 pa | Iy =20 mA | Outline oz
Domed, Diffused Tinted, 35 HLMP-Q102 160 B -
Standard Current
Domed, Diffused Tinted, 35 HLMP-Q152 2 B
Low Current
Domed, Nondiffused 15 HLMP-Q106 530 B
Untinted, Standard Current »
Domed, Nondiffused 15 HLMP-Q156 7 B
Untinted, Low Current
Flat Top, Nondiffused, 75 HLMP-P106 130 A
Untinted, Standard Current
Flat Top, Nondiffused 75 HLMP-P156 2 A
Untinted, Low Current
Package Dimensions 140 (0.055)
A) Flat Top Lamps 050 (0.020)REF. %% ‘°‘°65)\ NOTE 3
ANODE
114 (0.045) 058 (0.023) <_(_r>‘
"o oom | oss i’m’) {7 0420
[I_\ BOTH SIDES
k] 1 ] -
0.76 (0.030) MAX. 046 (0.018)
f —_]_ CATHODE 056 (0.022)
165 (0.065) (
- » 191 (0.075) |-— 0.25 (0.010) MAX.*
0.18 (0.
234 (0.092) 3 {373% % fﬂ'ﬁli{ 0.20 (0.008) MAX. NoTE2

B) Diffused and Nondiffused Dome Lamps

* REFER TO FIGURE 1 FOR DESIGN CONCERNS.

0.76 (0.030) 018 (0.007)
0.89 (0.035) 0.94 (0.037) 0.23 (0.009)
—» |<.ﬁ4" (0.049)
Y
2.03 (0.080) m
2.92 (0.115) 1.78 (0.070) |
MAX.
T IELJ
- 0.63 (0.025)
0.79 (0.031) o
CATHODE 5 @3 038 (0.015)
STRIPE
208 (0.082)) NOTE3
234 (0.092) %:f_’g
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).
2. PROTRUDING SUPPORT TAB IS CONNECTED TO ANODE LEAD.

3. LEAD POLARITY FOR THESE TS AlGaAs SUBMINIATURE LAMPS IS OPPOSITE TO THE
LEAD POLARITY OF SUBMINIATURE LAMPS USING OTHER LED TECHNOLOGIES.

1-169



ANODE
TAB

7" 7

NO. CATHODE DOWN. YES. ANODE DOWN.

Figure 1. Proper Right Angle Mounting to a PC Board to Prevent
Protruding Anode Tab from Shorting to Cathode Connection.

Absolute Maximum Ratings at T, = 25°C
Peak Forward Current(2!
Average Forward Current (@ Ipgax = 300 mA)1.21,
DC Forward CurrentBB] ...........ccoovveiivievirenrecierieeereseesreseeessenes

Power Dissipation ........... eerterere e e ar et e st e et e s ere e s aaenaraens 100 mW
Reverse Voltage (Ig = 100 nA)
Transient Forward Current (10 us Pulse)¥ .............cccouvuneeee. 500 mA

Operating Temperature Range ........c.ccccevevirvirninveennenne -55 to +100°C
Storage Temperature Range .

LED Junction Temperature
Lead Soldering Temperature

[1.6 mm (0.063 in.) from body .........cccervveeruenrenne 260°C for 5 seconds
Reflow Soldering Temperatures
Convective IR.................. 235°C Peak, above 183°C for 90 seconds

Vapor Phase......cccceevvveeeeeveencieeieecreseeenreecaeennns 215°C for 3 minutes

Notes:

1. Maximum I,y at f = 1 kHz, DF = 10%.

2. Refer to Figure 7 to establish pulsed operating conditions.

3. Derate linearly as shown in Figure 6.

4. The transient peak current is the maximum non-recurring peak current the
device can withstand without damaging the LED die and wire bonds. It is not
recommended that the device be operated at peak currents above the Absolute
Maximum Peak Forward Current. .

1-170



(=]
Zn
Optical Characteristics at Ty = 25°C §§
Luminous Color, Viewing % ;
Intensity | Total Flux Peak Dominant Angle Luminous a2
Part Iy (med) Oy (mlm) Wavelength | Wavelength 201/2 Efficacy 4
Number | @20 mAlll | @20 mA!2] Apeak (mm) Ag8! (nm) | Degreesl4] ymey
HLMP- | Min. | Typ. Typ. Typ. Typ. Typ. (Im/w)
Q106 56 530 280 654 644 15 85
Q102 22 160 - 654 644 35 85
P106 22 130 280 654 644 75 85
Optical Characteristics at Ty = 25°C
Part Luminous Color, Viewing
Number Intensity | Total Flux Peak Dominant Angle Luminous
(Low Iy (med) Oy (mlm) Wavelength | Wavelength 2061/2 Efficacy
Current) | @ 0.5 mAlll | @ 0.5 mAl2] Apeak (m) Agi3! (nm) Degrees!4! ey
HLMP- | Min. | Typ. Typ. Typ. Typ. Typ. (Im/w)
Q156 2.1 7 10.5 654 644 15 85
Q152 1.3 2 - 654 644 35 85
P156 0.6 2 10.5 654 644 75 856
Notes:

1. The luminous intensity, Iv, is measured at the mechanical axis of the lamp package. The actual peak of the spatial radiation

pattern may not be aligned with this axis.
2. ¢, is the total luminous flux output as measured with an integrating sphere.
3. The dominant wavelength, 1y, is derived from the CIE Chromaticity Diagram and represents the color of the device.
4. 0Y/2 is the off-axis angle where the liminous intensity is 1/2 the peak intensity.
5. Radiant intensity, I, in watts/steradian, may be calculated from the equation I, = I /n,, where I, is the luminous intensity in

candelas and n, is the luminous efficacy in lumens/watt.
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Electrical Characteristics at Ty = 25°C

Forward Reverse Capacitance Speed of Response
Voltage Breakdown C (pPH 15 (ns)
Part Vr (Volts) Vg (Volts) Vg =0, Thermal | Time Constant
Number | @Iy=20mA | @Ig =100 A | f=1MHz Resistance | eths
HLMP- | Typ.| Max. | Min.| Typ. Typ. RO;.pv (°C/W) - Typ.
Q106 1.9 2.4 5 20 20 170 45
Q102 19| 24 5| 20 20 170 45
P106 19 24 5| 20 20 170 45
Electrical Characteristics at Ty = 25°C
Part Forward Reverse Capacitance Speed of Response
Number Voltage Breakdown C (pF) 7, (ns)
(Low Vr (Volts) Vg (Volts) V=0, Thermal Time Constant
Current) | @Iy=0.5mA | @Iz=100uA | f=1MHz Resistance ets
HLMP- | Typ. | Max. Min. | Typ. Typ. RO;.piy (°C/W) Typ.
Q156 1.6 1.9 5 20 20 170 45
Q152 1.6 | 1.9 5 | 20 ‘ 20 170 ’ 45
P156 1.6 1.9 5 20 20 170 45
10 300 e
E 200 . .4 (] ]
- / 20
F g 10 // %A 1.0 /
%104 g E 50 / - Eg 0.5 ,”
E E 5 2 §'§ 0.2 /
g b g 10 I §§ 01 [
3 102} H 5 as =
B E § s i z § 0.05
F £, l il
/
! 0’200 600 700 HOO ! L] 05 10 15 20 25 30 35 0'010.5 1 2 5 10 20 50

WAVELENGTH - nm

Figure 2. Relative Intensity vs.
Wavelength.
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Vg - FORWARD VOLTAGE -V

Figure 3. Forward Current vs.
Forward Voltage.
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Intensity vs. DC Forward Current.
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Subminiature LED Lamps

Technical Data

Features

¢ Subminiature Flat Top
Package
Ideal for Backlighting and
Light Piping Applications

¢ Subminiature Dome
Package
Diffused Dome for Wide
Viewing Angle
Nondiffused Dome for High
Brightness

® Arrays

e TTL and LSTTL
Compatible 5 Volt Resistor
Lamps

¢ Available in Six Colors

¢ Ideal for Space Limited
Applications

¢ Axial Leads

¢ Available with Lead
Configurations for Surface
Mount and Through Hole
PC Board Mounting

Description

Flat Top Package

The HLMP-PXXX Series flat top
lamps use an untinted, non-
diffused, truncated lens to
provide a wide radiation pattern
that is necessary for use in
backlighting applications. The
flat top lamps are also ideal for
use as emitters in light pipe
applications.
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Dome Packages

The HLMP-6XXX Series dome
lamps for use as indicators use
a tinted, diffused lens to provide
a wide viewing angle with a
high on-off contrast ratio. High
brightness lamps use an
untinted, nondiffused lens to
provide a high luminous
intensity within a narrow
radiation pattern.

Arrays

The HLMP-66XX Series
subminiature lamp arrays are
available in lengths of 3 to 8
elements per array. The
luminous intensity is matched
within an array to assure a 2.1
to 1.0 ratio.

Resistor Lamps

The HLMP-6XXX Series 5 volt
subminiature lamps with built
in current limiting resistors are
for use in applications where
space is at a premium.

Lead Configurations

All of these devices are made by
encapsulating LED chips on
axial lead frames to form molded
epoxy subminiature lamp
packages. A variety of package
configuration options is avail-
able. These include special

“P HEWLETT®

PACKARD

HLMP-PXXX Series
HLMP-QXXX Series
HLMP-6XXX Series
HLMP-70XX Series

surface mount lead configura-
tions, gull wing, yoke lead or Z-
bend. Right angle lead bends at
2.54 mm (0.100 inch) and

5.08 mm (0.200 inch) center
spacing are available for
through hole mounting. For
more information refer to
Standard SMT and Through
Hole Lead Bend Options for
Subminiature LED Lamps data
sheet.

5964-9350E
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Device Selection Guide -3
Part Number: HLMP-XXXX % 5
=)
DHAS | High High Device E
Standard | AlGaAs | Efficiency Perf. | Emerald Outline ~
Red Red Red Orange | Yellow | Green | Green Device Description!!! | Drawing
P105 P205 P405 P305 P505 P605 Untinted, Nondiffused, A
Flat Top
P102 P202 P402 P302 P502 Untinted, Diffused, B
Flat Top
6000/6001 | Q101 6300 Q400 6400 6500 Q600 Tinted, Diffused
Q105 6305 6405 6505 Untinted, Nondiffused,
High Brightness
Q150 7000 7019 7040 Tinted, Diffused, Low B
Current
Q155 Nondiffused, Low
Current
6600 6700 6800 Tinted, Diffused,
Resistor, 5V, 10 mA
6620 6720 6820 Diffused, Resistor, 5V,
4 mA
6203 6653 6753 6853 3 Element | Matched
6204 6654 6754 | 6854 4 Blement | AT .
6205 6655 6755 6855 5 Element Diffuséd . C
6206 6656 ) 6756 6856 6 Element
6208 6658 | 6758 6858 ) 8 Element
Package Dimensions
(A) Flat Top Lamps
140 (0.055)
050 (0.020) REF., 165 (0-085)
.68 (0.460) CATHODE 1.14 (0.045) 058 (0.023)
“":; 57 (0.420) 1.40 (0.055) | 0.43 (0.017) -
BOTH SIDES Y i | |
| 1.91 (0.075)
: é:' 2.41 (0.095)
0.76 (o 030) muc ! A
0.46 (0.018) |
ANODE 056 }m; ATHODE
1.65 (0.065) DIk STRIPE
181 {0.075) l— 0.25 (0.010) MAX. 0.18 (0.007) 0 07; 2.08 (0.082)
0.20 (0.008) MAX. NOTE 2 0.23 (0.009) %”% :3:0_’5_; 234 (0.082)
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).
2. PROTRUDING SUPPORT TAB IS CONNECTED TO CATHODE LEAD. *Refer to Figure 1 for design concerns.
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Package Dimensions (cont.)
(B) Diffused and Nondiffused

018 (0.007

023

CATHODE J
T

0.4¢

0.50 (0.020) REF.
11.68 (0.460)

10.67 (0.420)
BOTH SIDES

——

ANODE

o
S

(0.018

|
|

0.5¢

o

(0.0

B

165 (0.065) -
191 (0.075) [«&—— 0.25 (0.010) MAX.
NOTE 2
0.20 (0.008) MAX.

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).
2. PROTRUDING SUPPORT TAB IS CONNECTED TO CATHODE LEAD.

(C) Arrays

2.92(0.115)
MAX.

0.20 (0.008) REF.
0.79 (0.031,
- » E":o"—. ; CATHODE
191 (0.075) STRIPE
2.16 (0.085)
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).
2. PROTRUDING SUPPORT TAB IS CONNECTED TO CATHODE LEAD.

(0.007)
{0.009)

2.03 (0.080) |
1.78(0.070) Y z.sf‘ (‘ux1 15)
——m
y
0.63 (0.025)
o (o 20 \ 0.38 (0.015) CATHODE
0.53 (0.021) oy
2,08 (0.082)
1.91 (0.075) 2.34 (0.092)
2,16 (0.085)

*Refer to Figure 1 for design concerns.

2.49 {0.098)

249 0.46 (0.018)
259 (0.102) 0.56 (0.022)

ANODE
11.48 (0. = wores
11.18 (0.440) g
BOTH SIDES Ll u 0.25 (0.010) MAX.

T

N [2.54 (0.100)] MAX. » I
NOTE 2

1.65 (0.0

D 191 (0. 075)

CATHODE

@8/

NO. ANODE DOWN.

YES. CATHODE DOWN.

Figure 1. Proper Right Angle Mounting to a PC Board to Prevent Protruding Cathode Tab from Shorting to Anode

Connection.
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Absolute Maximum Ratings at T, = 25°C 25
==
DH AS | High High L
Standard | AlGaAs | Eff. Perf. | Emerald oz
Parameter Red Red Red | Orange | Yellow | Green| Green | Units -
DC Forward Current™ 50 30 30 30 20 30 30 mA
Peak Forward Current? 1000 300 90 90 60 90 90 mA
DC Forward Voltage 6 6 6 6 A%
(Resistor Lamps Only)
Reverse Voltage (I, = 100 pA) 5 5 5 5 5 5 5 A\
Transient Forward Current® 2000 500 500 500 500 500 500 mA
(10 ps Pulse)
Operating Temperature Range: -55 to -40 to -55 to +100 -40 to -20 to
Non-Resistor Lamps +100 +100 +100 +100 c
Resistor Lamps -40 to +85 -20 to
+85
Storage Temperature Range -55 to +100 °C
For Thru Hole Devices 260°C for 5 Seconds
Wave Soldering Temperature
[1.6 mm (0.063 in.) from body]
For Surface Mount Devices:
Convective IR 235°C for 90 Seconds
Vapor Phase 215°C for 3 Minutes

Notes:

1. See Figure 5 for current derating vs. ambient temperature. Derating is not applicable to resistor lamps.

2. Refer to Figure 6 showing Max. Tolerable Peak Current vs. Pulse Duration to establish pulsed operating conditions.

3. The transient peak current is the maximum non-recurring peak current the device can withstand without failure. Do not
operate these lamps at this high current.
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Electrical/Optical Characteristics, T, = 25°C

Standard Red
Device . ’
- Parameter Symbol | Min. | Typ. | Max. | Units Test Conditions
6000 05 | 1.2
6001 | Luminous Intensity™ I 1.3 3.2 med | I, =10 mA
6203 to 05 | 1.2
6208
Forward Voltage \A 14 1.6 2.0 A\ I,=10mA
All Reverse Breakdown \A 5.0 | 12.0 v I, =100 pA
Voltage
P005 | Included Angle Between 125
: Half Intensity Points® 20Y/2 Deg.
All 90
Others
Peak Wavelength y W— 655 nm
Dominant Wavelength'® A, 640 nm
Spectral Line Half Width AN, 24 nm
All Speed of Response T, 15 ns
Capacitance C 100 pF | V.=0;f=1MHz
Thermal Resistance RO, .1y 170 °C/W | Junction-to-Cathode
Lead
Luminous Efficacy™ n, 65 Im/W
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[m]
=
DH AS AlGaAs Red =2
o=
Device Z cj
HLMP- Parameter Symbol | Min. | Typ. | Max. | Units | Test Conditions =
P102 40 | 200 =
P105 8.6 | 30.0
Q101 22.0 | 45.0 I;=20mA
Q105 Luminous Intensity I 22.0 | 55.0 med
150 1.0 1.8
Q I,=1mA
Q155 20 | 4.0
Q101 1.8 | 22 =20 mA
P205/P505 | Forward Voltage A\ 1.8 2.2 A%
Q101/Q105
Q150/Q155 16 | 1.8 I.=1mA
All Reverse Breakdown Vi 5.0 | 15.0 A\ I, =100 A
Voltage
P105 125
Q101/Q150 | Included Angle Between 20Y/2 90 Deg.
Half Intensity Points®
Q105/Q155 28
Peak Wavelength Appax 645 nm | Measured at Peak
Dominant Wavelength®® Ay 637 nm
Spectral Line Half Width | AA,, 20 ‘nm
All Speed of Response T, 30 ns | Exponential Time
Constant; et
Capacitance C 30 pF | V. =0;f=1MHz
Thermal Resistance RO, o1y 170 °C/W | Junction-to
Cathode Lead
Luminous Efficacy™® n, 80 1Im/W
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High Efficiency Red

Il-}IeJVNII‘;‘e- - Parameter Symbol | Min. | Typ. | Max. | Units Test Conditions
P202 1.0 | 50
P205 1.0 | 8.0
6300 1.0 | 10.0 I,=10mA
6305 34 | 240
7000 | Luminous Intensity™ I, 04 | 1.0 med | I,=2mA
6600 1.3 | 5.0 V= 5.0 Volts
6620 08 | 2.0
6653 to 1.0 | 3.0 =10 mA
6658
All Forward Voltage Vi 1.5 | 1.8 | 3.0 V | I,=10mA
(Nonresistor Lamps)
6600 | porward Current 9.6 | 13.0
6620 (Resistor Lamps) L 35 | 50 mA | V=50V v
All Reverse Breakdown Vi 5.0 | 30.0 V | I;=100 pA
Voltage
P205 ' 125
6305 Included Angle Between 26Y/2 28 Deg.
Half Intensity Points®
All 90
Diffused i
Peak Wa\}elength Appax 635 nm | Measured at Peak
Dominant Wavelength® Ay 626 nm
Spectral Line Half Width AL, 40 nm
All Speed of Response T, 90 ns B
Capacitance C 11 pF | V,=0;f=1MHz
Thermal Resistance RO, o 170 °C/W | Junction-to-Cathode
Lead
Luminous Efficacy™ n, 145 Im/W
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Orange
Device
HLMP- Parameter Symbol | Min. | Typ. | Max. | Units Test Conditions

P402 1.0 | 4.0

P405 | Luminous Intensity I 1.0 med | I;=10mA

Q400 1.0
Forward Voltage Vi 1.5 19 | 3.0 v I[,=10mA

All Reverse Breakdown \'A 5.0 | 30.0 V | I;=100pA

Voltage

P405 | Included Angle Between 125
Half Intensity Points®? 20Y/2 Deg.

Q400 90
Peak Wavelength Appax 600 nm
Dominant Wavelength® A 602 nm | Measured at Peak
Spectral Line Half Width AN, 40 nm

All Speed of Response T, 260 ns
Capacitance C 4 pF | V,=0;,f=1MHz
Thermal Resistance RO, oy 170 °C/W | Junction-to-Cathode
Lead

Luminous Efficacy™ n, 380 Im/W

1-181

o
=
<
n o
o -
=<
<Q
-a
o=
a=
|




Yellow

Device
HLMP- Parameter Symbol | Min. | Typ. | Max. | Units Test Conditions
P302 1.0 | 3.0
P305 1.0 | 4.0 I=10mA
6400 1.0 | 9.0
6405 | Luminous Intensity™ I, 3.6 20 med
7019 04 | 0.6 I,=2mA
6700 14 | 5.0 V. =5.0 Volts
6720 09 | 2.0
6753 to 1.0 | 3.0 I,=10mA
6758
All Forward Voltage Vi 20 | 24 v I, =10mA
(Nonresistor Lamps)
6700 9.6 | 13.0
Forward Current I, mA | V,=5.0V
6720 | (Resistor Lamps) ) 3.5 5.0
All Reverse Breakdown Vi 5.0 | 50.0 \%
Voltage
P305 125
6405 | Included Angle Between 201/2 28 Deg.
Half Intensity Points®
All 90
Diffused
Peak Wavelength M opax 583 nm | Measured at Peak
Dominant Wavelength'® A, 585 nm
Spectral Line Half Width AN, 36 nm
All Speed of Response T, 90 ns
Capacitance C 15 pF | V,=0;f=1MHz
Thermal Resistance RO, .1y 170 °C/W | Junction-to-Cathode
Lead
Luminous Efficacy n, 500 /W
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[=]
Zn
High Performance Green <z fof
Device % ;
HLMP- Parameter Symbol | Min. | Typ. | Max. | Units Test Conditions a2
oz
P502 1.0 | 3.0 -
P505 1.0 | 5.0
6500 1.0 | 7.0 I,=10mA
6505 4.2 | 20.0
7040 | Luminous Intensity™ I 04 | 06 med | I, =2mA
6800 1.6 | 5.0 Vg =5.0 Volts
6820 0.8 | 2.0
6853 to 1.0 | 3.0 I,=10mA
6858
All Forward Voltage Ve 2.1 2.7 \% I,=10 mA
(Nonresistor Lamps)
6800 9.6 | 13.0
Forward Current I mA | V.=50V
6820 (Resistor Lamps) 3.5 5.0
All Reverse Breakdown Vi 5.0 | 50.0 \% I, =100 pA
Voltage
P505 125
6505 | Included Angle Between 20Y/2 28 Deg.
Half Intensity Points?
All 90
Diffused
Peak Wavelength y 565 nm
Dominant Wavelength'® Ay 569 nm
Spectral Line Half Width AN, 28 nm
All Speed of Response T, 500 ns
Capacitance C 18 pF | V,=0;f=1MHz
Thermal Resistance RO, .y 170 °C/W | Junction-to-Cathode
Lead
Luminous Efficacy® n, 595 Im/W
Notes:

1. The luminous intensity for arrays is tested to assure a 2.1 to 1.0 matching between elements. The average luminous intensity
for an array determines its light output category bin. Arrays are binned for luminous intensity to allow I, matching between
arrays.

2. 01/2 is the off-axis angle where the luminous intensity is half the on-axis value.

3. Dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and represents the single wavelength that defines the
color of the device.

4. Radiant intensity, L, in watts/steradian, may be calculated from the equation I, =I /n,, where I is the luminous intensity in
candelas and 7, is the luminous efficacy in lumens/watt.
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Emerald Green!

I]-)Iﬂ('l[(l!; Parameter Symbol | Min. | Typ. | Max. | Units Test Conditions
P605 | Luminous Intensity I 1.0 1.5 med | I, =10mA
Q600 10 | 15
Forward Voltage Vi 2.2 3.0 \% I,=10mA
Reverse Breakdown Vi 5.0 V | I;=100pA
Voltage
P605 | Included Angle Between 125
Half Intensity Points'? 201/2 Deg.
Q600 90
Peak Wavelength y W—— 558 nm
Dominant Wavelength®® Ay 560 nm | Measured at Peak
P65/ Spectral Line Half Width AL, 24 nm
Q600 | Speed of Response T, 3100 ns
Capacitance C 35 pF | V,=0;f=1MHz
Thermal Resistance RO, .. 170 °C/W | Junction-to-Cathode
Lead
Luminous Efficacy™ n, 656 Im/W
Note:

1. Please refer to Application Note 1061 for information comparing stnadard green and emerald green light ouptut degradation.
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(D Pyesbority

Standard SMT and Through
Hole Lead Bend Options for
Subminiature LED Lamps

Technical Data

Features

¢ Surface Mount Lead
Configurations

* Right Angle Lead Bend for

' Through Hole Mounting

¢ Tape and Reel in Accordance
with ANSI/EIA RS-481
Specifications

Description

Subminiature lamps (HLMP-
PXXX, HLMP-Q1XX, HLMP-
6XXX, HLMP-70XX) are available
with the above standard options.
Subminiature Lamps with Options
01X, 02X and 03X are suitable for
surface mount applications and
their leads are formed with gull
wing, yoke bend and Z bend
respectively. They are available in
Tape and Reel (compatible to
ANSI/EIA RS-481), bulk or arrays
in a shipping tube. Option 1X1
and 2X1 are right angle lead
bends suitable for through hole
applications.

1-188

Ordering Information

To order Subminiature Lamps
packaged with these standard
options, include the appropriate
option code along with the device
catalog part number. Example: to
order the HLMP-P005 with *
Option 011 gull wing leads in

12 mm embossed tape on

178 mm (7 inch) diameter reels,
with 1500 lamps per reel; order
as follows: HLMP-P0OO5 Option
011. Order quantities must be
placed in reel increments only.
Orders for partial reels will not be
accepted. For additional informa-
tion, please contact your local
Hewlett-Packard sales office or
franchised distributor for
assistance.

Option 011, 012, 013,
021, 022, 031, 032, 1L1,
181, 2L1, 2S1

5964-9351E



20
Selection Guide 9o
Package % g
Option Outline oz
Code Package Configuration Drawing —
011 Gull Wing Leads, 12 mm Tape on 7 in. Dia. Reel, Surface Mount A LM
1500 Parts per Reel!!l Lead
012 | Gull Wing Lead, Bulk Packaging, Quantity of 500 Parts(3] Configurations
013 Gull Wing Leads, Arrays, Shipping Tube, Quantity see Figure J B,J
014 Gull Wing Leads, 12 mm Tape on 13 in. Dia. Reel, A LM
6000 Parts per Reell!]
021 Yoke Leads, 12 mm Tape on 7 in. Dia. Reel C,K,M

1500 Parts per Reelll]
022 Yoke Leads, Bulk Packaging, Quantity of 500 Parts(2!

024 Yoke Leads, 12 mm Tape on 13 in. Dia. Reel,
6000 Parts per Reell!]

031 Z-Bend Leads, 12 mm Tape on 7 in. Dia. Reel D,L, M
1500 Parts per Reell!l

032 Z-Bend Leads, Bulk Packaging, Quantity of 500 Parts!2!

034 Z-Bend Leads, 12 mm Tape on 13 in. Dia. Reel,
6000 Parts per Reell!l

1L1 2.54 mm (0.100 inch) Long Leads; 10.4 mm (0.410 in.) Right Angle Lead E

151 | Center Lead Spacing Short Leads; 3.7 mm (0.145 in.) Bends for F

2L1 | 5.08 mm (0.200 inch) | Long Leads; 9.2 mm (0.364 in.) Through Hole G

251 | Center Lead Spacing | Snort Leads; 3.7 mm (0.145 ) | Mo"nting H
Notes:

1. SMT lamps are supplied in 12 mm embossed carrier tape. Minimum order is for one full reel, either 7 inch or 13 inch. All other order
quantities must be in reel increments only. Orders for partial reels are not accepted.
3. Vapor barrier bags are used for bulk packaging.

Package Dimensions, Lead Bend Options
(A) Individual Lamp, Gull Wing Lead, Option 011, 012, and 014

CATHODE

/ m
0.13 (0.005) R TYP.
T o
0.53 (0.021

[——3.81 (0.150) MAX. —— >

ANODE O

CATHODE
0.13 (0.005) STRIPE
MAX.

ALL DIMENSIONS ARE IN MILLIMETRES (INCHES)

1-189



(B) Subminiature Array, Gull Wing Lead, Option 013

249 (0.008)
2.59 (0.10

m m | 0.13 (0.005) R TYP
L000] om

‘CATHODE STRIPE

0.79 (0.031
0.13 (0.005) MAX. o5 oz

S

ALL DIMENSIONS ARE IN MILLIMETRES (INCHES)
(1) DUE TO SHEARING PROCESS, LEAD WIDTH AT END MAY VARY 0.483 mm/0.663 mm.

(O) Individual Lamp, “Yoke” Lead, Options 021, 022, and 024

oy

ANODE ALL DIMENSIONS ARE IN MILLIMETRES (INCHES)

0.33 (0.013) R. TYP.

345
ow’ CATHODE
NOM.
0.13 (0.005) TYP. AToD
—»]1.07 (0.042) TYP.
y
=
|
019 0.081)
0.53 (0.021) :

7.62 (0.300) MAX.
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(D) Individual Lamp, Z-Bend Lead, Option 031, 032, and 034

4.06 (0.160)

457 (0.180) — >
( CATHODE
0.79 (0.031) STRIPE
" CATHODE 0.33(0.021) _L

g

o
Lo
»n O
S5
=13
—4a
o=
w
-

R

0.7 (0.030)
ANODE 3.05(0.120) 0.51 (0.020)
NOM.
o 59 (0220) '
ALL DIMENSIONS ARE IN MILLIMETRES (INCHES) .10 (0240)

(E) Individual Lamp or Array, Rt. Angle Bend Option 1L1

e -
N T

10.67|(0.420)
CATHODE STRIPE 254 (0.100) R A
0 how _

ALL DIMENSIONS ARE IN MILLIMETRES (INCHES)

(F) Individual Lamp or Array, Rt. Angle Bend Option 1S1

\ 343 (0.135)
CATHODE STRIPE 394 (0.155)

2.54(0.100)
o« NOM.

D

ALL DIMENSIONS ARE IN MILLIMETRES (INCHES)
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(G) Individual Lamp or Array, Rt. Angle Bend Option 2L1

. M\
O @\ | L
- 1,

| a -

OM.

ALL DIMENSIONS ARE IN MILLIMETRES (INCHES)

(H) Individual Lamp or Array, Rt. Angle Bend Option 2S1

O , =

9.50 [(0.374)
8920351,

CATHODE STRIPE i
5.08 (0.200) »
NOM.
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Package Dimensions: Surface Mount Tape and Reel Options
(D 12 mm Tape and Reel, Gull Wing Lead

FT— 1

CATHODE LEAD
: e
1 ’
L :
: . +
é _py ¥ TOP TAPE
ATETN rTETY v
I edka 1 efRa q 14 ] l
BRI TN r 4+
tOLTR KON @
ARG X I
M N |
wo_J) L_=_, 15
—— P —
[ reepoIRecTiON > NOTES:

GULL WING LEAD
SUBMINIATURE LAMP

-

PUSH PIN
HOLE, GULL
[ WING LEAD,
DOME ONLY

1. EMPTY COMPONENT POCKETS SEALED WITH TOP COVER TAPE.

2. MINIMUM LEADER LENGTH AT EITHER END OF THE TAPE IS 500 mm.

3. THE MAXIMUM NUMBER OF CONSECUTIVE MISSING LAMPS IS TWO.

4. IN ACCORDANCE WITH ANSV/EIA RS-481 SPECIFICATIONS, THE
CATHODE IS ORIENTED TOWARDS THE TAPE SPROCKET HOLE.

431(12.0) —5 %

TUBE LABEL IDENTIFIES

CATHODE SIDE OF ARRAYS.
SUGGESTED TUBE FEED I

HEWLETT
PACKARD

O

533
{0.210)
I_ 4.08
{0.160)
NO. OF LAMP | QUANTITY
ELEMENTS | OF ARRAYS
HLMP- | PER ARRAY | PER TUBE
6XX3 3 53
6XX4 4 40
6XX5 5 32
6XX6 6 26
6XX8 8 20
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(K) 12 mm Tape and Reel, “Yoke” Lead

CATHODE LEAD

-—=

-—

p—
-4

---"
-—q0
—

-~

| SO |

-

e J R Iy

,___
IC=Z
L

[ FEED DIRECTION > | I
|

“YOKE" LEAD
SUBMINIATURE
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P

!
_é) Rk -
. I i .
] B f TOP TAPE
1+ t
| | |
n——r—T
| NOTES:

1. EMPTY COMPONENT POCKETS SEALED WITH TOP COVER TAPE.

2. MINIMUM LEADER LENGTH AT EITHER END OF THE TAPE IS 500 mm.

3. THE MAXIMUM NUMBER OF CONSECUTIVE MISSING LAMPS IS TWO.

4. IN ACCORDANCE WITH ANSVEIA RS-481 SPECIFICATIONS, THE
CATHODE IS ORIENTED TOWARDS THE TAPE SPROCKET HOLE.



(L) 12 mm Tape and Reel, Z-Bend Lead

CATHODE LEAD

1 [

—.l D je—o l —.1 k‘—l
| ‘
D = Ko
2 ral rmN 1 ] F
Pt i) TOP TAPE
r""iw r""t-n
JL 4L v
R R N i
| b Vi +tr1T t+t+++t]-—1
Lharid Ll
il T
R
Ladl [N | | ]
fo—or P ——%
C _FEEpDRECTION > | l
Z-BEND LEAD
SUBMINIATURE LAMP
o
Reel Dimensions All Dimensions
Per ANSI/EIA Are in Millimeters
Standard RS-481. (Inches).
7 inch Reel 13 Inch Reel
A | 178.0+ 2.0 (7.0+ 0.08) Dia. | 330 (12.9) Dia. Max.
C | 13.0 (0.512) Dia. Typ. 13.0 (0.512) Dia. Typ.
N | 50.0 (1.97) Min. 100.0 (3.93) Min.
T | 18.4 (0.72) mMax. 18.4 (0.72) Max.
Embossed Carrier All Dimensions
Tape Dimensions Are in Millimeters
Per ANSI/EIA (Inches).
Standard RS-481.
Yoke and
Gull Wing Dome Gull Wing Flat Top Yoke Dome Z-Bend Dome Z-Bend Flat Top
D [1.55 (0.061 + 0.002) Dia. | 1.55 (0.061 = 0.002) Dia. | 1.55 (0.061 + 0.002) Dia. | 1.55 (0.061 0.002) Dia. |1.55 (0.061 = 0.002) Dia.
D, {1.0 (0.039) Dia. Min. N/A (No Push Pin Hole) N/A (No Push Pin Hole) N/A (No Push Pin Hole) N/A (No Push Pin Hole)
D, |20.2 (0.795) Dia. Min. 20.2 (0.795) Dia. Min. 20.2 (0.795) Dia. Min. 20.2 (0.795) Dia. Min. 20.2 (0.795) Dia. Min.
E [1.75 £ 0.1 (0.069) 1.75 £ 0.1 (0.069) 1.75 = 0.1 (0.069) 1.75+ 0.1 (0.069) 1.75 £ 0.1 (0.069)
F |3.23 (0.127 £ 0.002) 3.23 (0.127 + 0.002) 3.23 (0.127 £ 0.002) 3.23 (0.127 £ 0.002) 3.23 (0.127 + 0.002)
Ko |3.05 £ 0.1 (0.120) Typ. |2.54+ 0.1(0.100) Typ. |3.05+ 0.1 (0.120) Typ. |2.97+ 0.1 (0.117) Typ. |3.05+ 0.1 (0.120) Typ.
P (4.0 (0.157) Typ. 4.0 (0.157) Typ. 4.0 (0.157) Typ. 4.0 (0.157) Typ. 4.0 (0.157) Typ.
Py |4.0 (0.157) Typ. 4.0 (0.157) Typ. 4.0 (0.157) Typ. 4.0 (0.157) Typ. 4.0 (0.157) Typ.
P, /2.0 (0.079 + 0.002) 2.0 (0.079 £ 0.002) 2.0 (0.079 £ 0.002) 2.0 (0.079 £ 0.002) 2.0 (0.079 £ 0.002)
t [0.3 (0.012) Typ. 0.3 (0.012) Typ. 0.3 (0.012) Typ. 0.3 (0.012) Typ. 0.3 (0.012) Typ.
W [12.0+ 0.3(0.472+ 0.012) | 12.0+ 0.3 (0.472% 0.012) [ 12.0% 0.3 (0.472+ 0.012)|12.0+ 0.3 (0.472 + 0.012)|12.0% 0.3 (0.472 £ 0.012)
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(M) 12 mm Tape and Reel

END
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USER DIRECTION OF FEED

TAPE ——— START

ofl o ¢jo o ¢/o
8 1{:}%%%{:1 ]

NO NO
COMPONENTS COMPONENTS | COMPONENTS

TRAILER LEADER
40 mm (1.567 in.) MIN 600 mm (19.7 in.) MIN

TOLERANCES (UNLESS OTHERWISE SPECIFIED}:
Xt 1 XX s 05 (XXX +.004)

REEL |

USER DIRECTION
OF FEED

D2

DIMENSIONS PER ANSVEIA
STANDARD RS-481.

ALL DIMENSIONS ARE IN
MILLIMETRES (INCHES).

A | 178.0 +2.0 (7.0 10.08) DIA.

C [ 13.0(0.512) DIA. TYP.

D | 1.55(0.061 + 0.002) DIA.

D, | 1.0(0.039) DIA. MIN.

D, | 20.2(0.785) DIA. MIN.

1.75 £ 0.1 (0.069)

5.50 (0.127 £ 0.002)

x| ™| m

3.05 £ 0.1 (0.120) TYP.

50.0 (1.970) MIN.

4.0 (0.157) TYP.

o'u‘uz

4.0 (0.157) TYP.

2.0 (0.079 £ 0.002) TYP.

0.3 (0.012) TYP.

i Rad
I

18.4 (0.72) MAX.

W [ 12.010.3 (0.472 £ 0.012)

THICKNESS OF TOP COVER TAPE
0.10 (0.004) MAX,

0 e
"B paCKARD
OPERATOR

HP PARY NUMBER
DATE CODE

TAPING DATE

ELEC. VALUE
TOLERANCE

QUANTITY

CUSTOMER PART NUMBER




HEWLETT®
PACKARD

(D

Subminiature Right Angle

LED Indicators

Technical Data

Features

¢ Ideal for PC Board Status
Indication

¢ Side Stackable on 2.54 mm
(0.100 in.) Centers

¢ Available in Four Colors

¢ Housing Meets UL 94V-O
Flammability Rating

¢ Additional Catalog Lamps
Available as Options

Package Dimensions

Description

The Hewlett-Packard series of
Subminiature Right Angle
Indicators are industry
standard status indicators that
incorporate tinted diffused LED
lamps in black plastic housings.
The 2.54 mm (0.100 in.) wide
packages may be side stacked
for maximum board space

S
%]
<e
no
=5
<Q
-
o=
w
-

Option 010

savings. The silver plated leads
are in line on 2.54 mm

(0.100 in.) centers, a standard
spacing that makes the PC
board layout straight-forward.
These products are designed to
be used as back panel diagnostic
indicators and logic status
indicators on PC boards.

533 (0.210)
28 mnso)"‘
262 (0.103)
- o 252 0103 1z (0.050) .
3.43 (0.136)
284 (0.115]
i—___ .60 (0.260
B &1 (om;
LT l
445 (0.175)
343 (0.136) | _— camHooe
1
1.14 (0.045)
58 {01 —-4 re— 023 (0.009)
89 (0.035) —sfle— 2210
0.56 (0.022) L
el le—=}—— 2554 (0.100) NOM.

5964-9421E

NOTE: ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).
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Ordering Information
To order Subminiature Right
Angle indicators, order the base
part number and add the option
code 010. Example: HLMP-6300
option 010. For price and
delivery on Resistor
Subminiature Right Angle
Indicators and other
subminiature LEDs not
indicated above, please contact
your nearest HP Components
representative.

1-198

Absolute Maximum
Ratings and Other
Electrical/Optical
Characteristics

The absolute maximum ratings
and typical device characteris-
tics are identical to those of the
Subminiature lamps. For
information about these
characteristics, see the data
sheets of the equivalent
Subminiature lamp.



A cadicanc

Surface Mount High
Performance AlInGaP LED

Indicators

Technical Data

Features

¢ Outstanding LED Material
Efficiency

* Exceptional Light Output
Over a Wide Range of Drive
Currents

* Colors: 590 nm Amber, 603
nm Orange, and 615 nm
Reddish-Orange

¢ Compatible with Automatic
Placement Equipment

* Compatible with Convective
IR, Vapor Phase Reflow, and
TTW Solder Processes

* Packaged in 12 mm or 8 mm
Tape on 7" or 13" Diameter
Reels

¢ EIA Standard Package

* Low Package Profile

* Non-diffused Package
Excellent for Backlighting
and Coupling to Light Pipes

Description

The LED material used in these
devices is the very efficient
absorbing Substrate aluminum
indium gallium phosphide (AS
AlInGaP), capable of producing
high light output over a wide
range of drive currents.

These solid state surface mount
indicators are designed with a flat
top and sides to be easily handled
by automatic placement equip-
ment. A glue pad is provided for
adhesive mounting processes.
They are compatible with
convective IR and vapor phase
reflow soldering, through the
wave (TTW) soldering, and
conductive epoxy attachment
processes.

The package size and configura-

g
[72}
<L
no
==
=
-0
oz
w
-

SunPower Series
HSMA-TX25
HSMD-TX25
HSMJ-TX25

BAAC standard specification for
case size 3528 tantalum
capacitors. The folded leads
permit dense placement and
provide an external solder joint
for ease of inspection.

These devices are non-diffused,
providing high intensity for
applications such as backlighting,
light pipe illumination, and front

tion conform to the EIA-535, panel indication.
Device Selection Guide
Amber Orange Reddish-Orange
Aq = 590 nm Ag = 603 nm Aq = 615 nm Description
HSMA-T425 HSMD-T425 HSMJ-T425 12 mm Tape, 7" Reel, 2000 Devices
HSMA-T525 HSMD-T525 HSMJ-T525 12 mm Tape, 13" Reel, 8000 Devices
HSMA-T625 HSMD-T625 HSMJ-T625 8 mm Tape, 7" Reel, 2000 Devices
HSMA-T725 HSMD-T725 HSMJ-T725 8 mm Tape, 13" Reel, 8000 Devices

5964-9352E
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] Package Dimensions
|

35+0.2
T (0138 + 0.008) - ‘

2802 22 27
(0.110 + 0.008) (0.087) NOM- (©.105) NOM-
‘ 3.1
~——(01z2) NOM- —=
\CA DE NOTCH l 10402 I
9+0.
(0.075 + 0.008)

I l

t (o.:i;q) f
NOM.
—
08+0.3 — ] 22+01 |
(0.031 £ 0.012) (o.l)?o) (0.087 + 0.004)
(2 PLACES) MIN.
Tape and Reel
Specifications Components for Automatic

Hewlett Packard surface mount
LEDs are packaged tape and reel
in accordance with EIA-481A,
Taping of Surface Mount

% CATHODE

PITCH: 4 mm

AN

\

1-200

Placement. This packaging
system is compatible with tape-
fed automatic pick and place
systems. Each reel is sealed in a

USER FEED

DIHECTION/

(0.157 IN.)

%

0

8 2
X
Qe CARRIER TAPE WIDTH:
T 12 mm (0.472 IN.) OR 8 mm (0.315 IN.)

vapor barrier bag for added
protection. Bulk packaging in
vapor barrier bags is available
upon special request.

REEL DIAMETER:
178 mm (7 IN.) OR 330 mm (13 IN)



Absolute Maximum Ratings at T, = 25°C

DC Forward Current(!,4,5]
Peak Forward Current!2!
Average Forward Current
(at Ipgag = 200 mA, f > 1 KHz)!2]
Transient Forward Current (10 pus Pulse)3) ........cccceevirnernnenne 500 mA
Reverse Voltage (Iz = 100 HA) ....cccceeeeennnene
LED Junction Temperature........
Operating Temperature Range ... .-40°C to +85°C
Storage Temperature Range ...........ccocceveveeiiiiiiinecnennnne -40°C to +85°C
Reflow Soldering Temperatures
Convective IR ........cccoveuuneeees 235°C Peak, above 183°C for 90 seconds
Vapor PRase ......ccooevieiiiiiiiiieiieiecciiieeeeee e 215°C for 3 minutes

Notes:

. Derate linerally as shown in Figure 4.

. Refer to Figure 5 to establish pulsed operating conditions.

. The transient peak current is the maximum non-recurring peak current the device can
withstand without damaging the LED die and wire bonds.

. Drive currents between 5 mA and 30 mA are recommended for best long term
performance.

. Operation at currents below 5 mA is not recommended, please contact your Hewlett-
Packard sales representative.

[ O DO =

o

Optical Characteristics at T, = 25°C

Luminous Color, Viewing
Intensity Peak Dominant Angle Luminous
Iy (med) Wavelength Wavelength 2 0y Efficacy
Part @ 10 mA Apgak (nm) Aqlt! (nm) Degrees!?2] Ny
Number Min. Typ. Typ. Typ. Typ. (m/w)
HSMA-TX25 10 25 592 590 120 480
HSMD-TX25 10 25 607 603 120 370
HSMJ-TX25 10 25 621 615 120 263
Notes: .
1. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and represents the color of the device.
2. 8y, is the off-axis angle where the luminous intensity is 1/2 the peak intensity.
Electrical Characteristics at T, = 25°C
Speed of
Forward Reverse Capacitance Response
Voltage Breakdown C (pF) 15 (S)
Vr (Volts) Vg (Volts) Vg =0, Thermal Time Constant
Part @Ir=10mA | @Ig=100puA| f=1MHz Resistance etig
Number Typ. | Max. Min. Typ. Typ. RO;.pixy (°C/W) Typ.
HSMA-TX25 1.9 2.4 5 25 40 180 13
HSMD-TX25 1.9 24 5 25 40 180 13
HSMJ-TX25 1.9 2.4 5 25 40 180 13

1-201

2
=2
»n O
3=
< O
=
oZ
w
|




AMBER ORANGE < 180
E
T 160
REDDISH =
[ ORANGE Z 140
2 T 450
i c 120
Z g5 3 100
w 8 10
§ \ Z 80
o} E 60
= o
w40
1
/ L+ 2
0 1 1 1 0
550 594600 607 621 650 700 1.0 15 2.0 25 3.0
WAVELENGTH - nm Vg - FORWARD VOLTAGE - V
Figure 1. Relative Intensity vs. Wavelength. Figure 2. Forward Current vs.
Forward Voltage.
5.0 85 60
50 A f l 1 KH:
> 1z
E a0 g ® v g % ]
i -« \ - ——
w
E § % 35 \ A E a0
gr 20 g % RO, =439° CW 1\ | N £ 12300 Hz Dt
t
2a 3 RO.a=244"CW T \ A S 3
SN a 25 Y [} > 100 Hz
a3 o
53 20 S \\ &
wE g 2 \1 [
=¥ o 15 + <
tz x \ '
g v & 10 2 1
5
0 0 [
) 10 20 30 40 50 0 10 20 30 40 50 60 70 80 90 100110 50 100 150 200
I ~ DC FORWARD CURRENT — mA ' Ta - AMBIENT TEMPERATURE - °C Ipgak ~ PEAK FORWARD CURRENT - mA

Figure 3. Relative Luminous Intensity Figure 4. Maximum Forward Current Figure 5. Maximum Average Current
vs. Forward Current. vs. Ambient Temperature. Derating vs. Peak Forward Current.
Based on T; Max = 95°C.

1.0

o /
/ \

0.5

0.4

0.3

NORMALIZED INTENSITY

0.2

0.1

(]
100 90 80 70 60 50 40 30 20 10 O 10 20 30 40 50 60 70 80 90 100
6 — ANGULAR DISPLACEMENT — DEGREES

Figure 6. Relative Intensity vs.
Angular Displacement.
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[m]

=
b (7]
Recommended Printed Circuit Board Attachment Pad Geometries &?3_“
=3
35
INFRARED/VAPOR PHASE o=

REFLOW SOLDERING COMPONENT LOCATION —

o ON PAD

| (0.175)

165 |

(0.085)

CONDUCTIVE ATTACHMENT COMPONENT LOCATION
ON PAD

f— 4.45 '
(0.175)

1.65
(0.085)
0.64 (0.025) sQ.
CENTERED HOLE NOTE: ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).
Convective IR Reflow

Soldering

For information on convective IR
reflow soldering, refer to the
Supplement to Application Note
1060, Surface Mounting SMT
LED Components.
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(ﬁlﬂ HEWLETT®

PACKARD

Surface Mount LED Indicator

Technical Data

Features

* Compatible with Automatic
Placement Equipment

¢ Compatible with Infrared
and Vapor Phase Reflow
Solder Processes

* Packaged in 12 mm or 8 mm
tape on 7" or 13" Diameter
Reels .

* EIA Standard Package

* Low Package Profile

* Nondiffused Package
Excellent for Backlighting
and Coupling to Light Pipes

Device Selection Guide

Description

These solid state surface mount
indicators are designed with a flat
top and sides to be easily handled
by automatic placement
equipment. A glue pad is provided
for adhesive mounting processes.
They are compatible with
convective IR and vapor phase
reflow soldering and conductive
epoxy attachment processes.

The package size and configura-
tion conform to the EIA-535
BAAC standard specification for
case size 3528 tantalum
capacitors. The folded leads

HSMD-TX00
HSME-TX00
HSMG-TX00
HSMH-TX00
HSMS-TX00
HSMY-TX00

permit dense placement and
provide an external solder joint
for ease of inspection.

These devices are nondiffused,
providing high intensity for
applications such as backlighting,
light pipe illumination, and front
panel indication.

DH AS High High
AlGaAs Efficiency Performance | Emerald
Red Red Orange Yellow Green Green
HSMH- HSMS- HSMD- HSMY- HSMG- HSME- Description
T400 T400 T400 T400 T400 T400 12 mm Tape, 7" Reel,
2000 Devices
T500 T500 T500 T500 T500 T500 12 mm Tape, 13" Reel,
8000 Devices
T600 T600 T600 T600 T600 T600 8 mm Tape, 7" Reel,
2000 Devices
T700 T700 T700 T700 T700 T700 8 mm Tape, 13" Reel,
8000 Devices
1-204 5964-9359E



Package Dimensions

3502
" (0138 + 0.008) -

28:0.2 22
(0.110 % 0.008) (0.087) NOM-

31
@322y NOM. —=]

AN

CATHQDE NOTCH L_
L] |

07
(0.028)

1.9+0.2
](0.075 + 0.008)

!

0803
(0.031 + 0.012)
(2 PLACES)

Tape and Reel
Specifications

Hewlett Packard surface mount
LEDs are packaged tape and reel
in accordance with EIA-481A,
Taping of Surface Mount

=2

/AN

\— CATHODE

PITCH: 4 mm (0.157 IN.)

22101

(0.087 + 0.004)

vapor barrier bag for added
protection. Bulk packaging in
vapor barrier bags is available
upon special request.

Components for Automatic
Placement. This packaging
system is compatible with tape-
fed automatic pick and place
systems. Each reel is sealed in a

USER FEED

DIRECTIO[N/

REEL DIAMETER:
178 mm (7 IN.) OR 330 mm (13 IN.)

0

oo

7
X CARRIER TAPE WIDTH:
12 mm (0.472 IN.) OR 8 mm (0.315 IN.)
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Absolute Maximum Ratings at T, = 25°C

DH AS High ) High
AlGaAs Efficiency Perf. Emerald
Parameter Red Red Orange Yellow Green Green Units

DC Forward 30 30 30 30 30 30 mA .
Current!!!

Peak Forward 300 90 90 60 90 90 mA
Current!?!

Average 20 25 25 20 25 25 mA
Forward
Current!2!

LED Junction 95 °C
Temperature

Transient

Forward

Current!3!
(10 ps Pulse) 500 mA

Reverse Voltage 5 v
(Izg = 100 mA)

Operating -40to +85 -20 to +85 °C
Temperature
Range

Storage -40 to +85 [ °C
Temperature
Range

Reflow Soldering

Temperature
Convective IR 235°C Peak, above 185°C for 90 seconds.
Vapor Phase 215°C for 3 minutes.

Notes:

1. Derate dc current linearly from 50°C: For AlGaAs red, high efficiency red, and green devices at 0.67 mA/°C. For yellow devices at
0.44 mA/°C.

2. Refer to Figure 5 showing Maximum Tolerable Peak Current vs. Pulse duration to establish pulsed operating conditions.

3. The transient peak current is the maximum non-recurring peak current the device can withstand without damaging the LED die and
wire bond. The device should not be operated at peak currents above the Absolute Maximum Peak Forward Current.
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Electrical/Optical Characteristics at T, = 25°C
DH AS AlGaAs Red HSMH-TX00

Parameter Symbol Min. Typ. | Max Units Test Conditions
Luminous Intensity I, 9.0 17.0 med Ir =10 mA
Forward Voltage Vg 1.8 2.2 \% Ir=10mA
Reverse Breakdown Voltage Vi 5.0 15.0 \% Iz = 100 pA
Included Angle Between
Half Intensity Points(! 20, 120 deg.

Peak Wavelength ApEAK 645 nm
Dominant Wavelength(2] Aq 637 nm
Spectral Line Half Width Al 20 nm
Speed of Response Ty 30 ns Time Constant, et/
Capacitance C 30 pF V¥ =0,f=1MHz
Thermal Resistance R6;.pin 180 °C/W Junction-to-Cathode
Luminous Efficacy!3! Ny 80 /W

High Efficiency Red HSMS-TX00

Parameter Symbol Min Typ. Max. Units Test Conditions

Luminous Intensity I, 2.0 6.0 med Ir=10mA
Forward Voltage Vi 1.9 2.5 \ Ir=10mA
Reverse Breakdown Voltage Vr 5.0 30.0 A Iz = 100 pA
Included Angle Between
Half Intensity Points(!] 20, 120 deg.
Peak Wavelength ApEAK 635 nm
Dominant Wavelength(2! Ay 626 nm
Spectral Line Half Width Ay 40 nm
Speed of Response T 90 ns Time Constant, e¥/%s
Capacitance C 11 pF Vg =0,f=1MHz
Thermal Resistance ROj.5in 160 °C/W Junction-to-Cathode
Luminous Efficacy!3! Ny 145 Im/W

Notes:

1. 0,3 is the off-axis angle where the luminous intensity is half the on-axis value.

2. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and represents the color of the device.

3. The radiant intensity, I, in watts per steradian, may be found from the equation I, = I/1,, where L, is the luminous intensity in
candelas and 1, is luminous efficacy in lumens/watt.
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Orange HSMD-TX00

Parameter Symbol Min. Typ. Max. | Units /| Test Conditions
Luminous Intensity I, 1.5 5.0 © mcd Ir = 10 mA
Forward Voltage Vr 1.9 2.5 \% Ir=10mA
Reverse Breakdown Voltage Vr 5.0 30.0 v Iz = 100 pA
Included Angle Between :

Half Intensity Pointsl1] 201/2 120 deg.
Peak Wavelength ApEaK 600 nm
Dominant Wavelength(2] Ag 602 nm
Spectral Line Half Width Ay 40 nm
Speed of Response i T 260 ns Time Constant, e¥/s
Capacitance C 4 pF Vg=0,f=1MHz
Thermal Resistance RO pin 160 °C/W | Junction-to-Cathode
Luminous Efficacy!3] n, 380 ImyW

Yellow HSMY-TX00

Parameter Symbol Min. Typ. Max. | Units Test Conditions
Luminous Intensity I, 1 20 5.0 med Ip =10 mA
Forward Voltage Vr 2.0 2.5 \% Ip = 10 mA
Reverse Breakdown Voltage Vr 5.0 50.0 v Iz = 100 pA
Included Angle Between
Half Intensity Pointsl1] 201/2 120 deg.

Peak Wavelength ApEak 583 nm

Dominant Wavelength!2] g 585 nm

Spectral Line Half Width Alypo 36 o nm

Speed of Response T, 90 ns Time Constant, e¥/s
Capacitance C 15 pF Vg =0,f=1MHz
Thermal Resistance RO pin 160 °C/W Junction-to-Cathode
Luminous Efficacy!3! ) Ny 500 Im/W :

Notes:

1. 8Y/2 is the off-axis angle where the luminous intensity is half the on-axis value.

2. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and represents the color of the device.

3. The radiant intensity, I, in watts per steradian, may be found from the equation I, = I,/ 1, where L is the luminous intensity in
candelas and 1, is luminous efficacy in lumens/watt.
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High Performance Green HSMG-TX00 2 %
Parameter Symbol Min. Typ. Max. | Units Test Conditions % g
Luminous Intensity L 4.0 10.0 med | Ip=10mA 0=
Forward Voltage Vr 2.0 2.5 \% Ir = 10mA
Reverse Breakdown Voltage Vr 5.0 50.0 \Y Iz = 100 pA
Included Angle Between
Half Intensity Points(!! 261/2 120 deg.
Peak Wavelength ApEAK 570 nm
Dominant Wavelength(2] g 572 nm
Spectral Line Half Width Ahyjs 28 nm
Speed of Response Ty 500 ns Time Constant, e¥/s
Capacitance C 18 pF Vgp=0,f=1MHz
Thermal Resistance ROy pin 160 °C/W Junction-to-Cathode
Luminous Efficacy!3] Ny 595 Im/W

Notes:
1. 8, is the off-axis angle where the luminous intensity is half the on-axis value.
2. The dominant wavelength, A, is derived from the CIE Chromaticity Diagram and represents the color of the device.

3. The radiant intensity, I, in watts per steradian, may be found from the equation I, = I/n,, where [, is the luminous intensity in
candelas and n, is luminous efficacy in lumens/watt.

Emerald Green HSME-TX00

Parameter _ ; Symbol Min. Typ. Max. | Units Test Conditions
Luminous Intensity I, 1.0 1.5 med Ir = 10 mA
Forward Voltage Vr 2.2 2.27 \% Ir =10 mA
Reverse Breakdown Voltage Vi 5.0 50.0 A% Iz = 100 pA
Included Angle Between
Half Intensity Points!!! 201/2 120 deg.

Peak Wavelength ApEAK 558 nm

Dominant Wavelength!2] Aq 560 nm

Spectral Line Half Width Ay 28 nm

Speed of Response T, 500 ns Time Constant, et/Ts
Capacitance C 52 pF Vg =0,f =1MHz
Thermal Resistance RO 4in 120 °C/W Junction-to-Cathode
Luminous Efficacy(3] - Ny 680 Im/W

Notes:

1. 81/2 is the off-axis angle where the luminous intensity is half the on-axis value.

2. The dominant wavelength, Ay, is derived from the CIE Chromaticity Diagram and represents the color of the device.

3. The radiant intensity, I, in watts per steradian, may be found from the equation I, = I/1,, where I, is the luminous intensity in
candelas and 7, is luminous efficacy in lumens/watt.

4. Refer to Application Note 1061 for information comparing high performance green with emerald green light output degradation.
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Figure 1. Relative Intensity vs. Wavelength.
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Figure 2. Forward Current vs. Forward Voltage.
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Figure 3. Relative Luminous Intensity vs. Forward Current.
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Figure 4. Relative Efficiency (Luminous Intensity per Unit Current) vs. Peak Current.
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Surface Mount Chip LEDs

Technical Data

Features

¢ Small Size

¢ Industry Standard
Footprint

¢ Low Profile

¢ Tinted, Diffused Optics

¢ Compatible with IR Solder
Process

¢ Five Colors and Bicolor
Available

¢ Available in 8 mm Tape on
7" (178 mm) Diameter
Reels

Applications

¢ Push-Button Backlighting
e LCD Backlighting

e Symbol Backlighting

¢ Front Panel Indicator

Description

These single and bicolor LEDs
are designed in an industry
standard package for ease of
handling and use. Five different
LED colors are available in two
compact, low profile, single color
packages. The 3.2 x 1.6 mm is
an excellent all around package,
and the small 2.0 x 1.25 mm
package is designed for applica-
tions where space is limited.

HSMX-C650
HSMX-C670
HSMF-C655

tinted diffused optics. The
bicolor package is untinted,
diffused.

The small size, low 1.1 mm
profile and wide viewing angle
make these LEDs excellent for
backlighting applications and
front panel illumination. They
are compatible with IR reflow

The single color LEDs have soldering processes.
Device Selection Guide
DH High Bicolor

Footprint AlGaAs Efficiency HER-

(mm) Red Red Orange Yellow Green Green
3.20x 1.60 | HSMH-C650 | HSMS-C650 | HSMD-C650 | HSMY-C650 | HSMG-C650
2.00x1.25 | HSMH-C670 | HSMS-C670 | HSMD-C670 | HSMY-C670 | HSMG-C670
3.20x 2.70 HSMF-C655

1-212 5964-9360E



g
<@
®»o
=
3
=)
oz
CATHODE MARK CATHODE MARK w
POLARITY POLARITY
— o — 2.00
(0126) 190 ol 180 e ~—(0.079)
55 (0.043) (0.063)
©o79) 1.0 125 e
¢ 140 (0.043) (0.049)
(0.055)
[ | 0500020 N
$ ? 0.50 (0.020)
__.l |___ 050 T 1
(0.020) [ 040
(0.016)
HSMX-C650 Series HSMX-C670 Series
[1206] 1805]

GREEN

CATHODE MARK °_N_° GREEN

POLARITY
RED

(0 126)

110 270 __ |
(0.043) (0.106)
(0 079) &
rJ——me, b

}
_—( l‘— 0.50 (0.020)

0.25
R0.010)

HSMF-C655

[1210]

1-213



Absolute Maximum Ratings at T, = 25°C

HSMX-C650
Parameter HSMF-C655 HSMX-C670 Units
DC Forward Current!!! 25 20 mA
Power Dissipation 65 50 mW
Reverse Voltage (Iz = 100 pA) 5 5 v
LED Junction Temperature 95 95 °C
Operating Temperature Range -25 to +80 -25 to +80 °C
Storage Temperature Range -30 to +85 -30 to +85 °C

Soldering Temperature

See SMT reflow soldering profile, Figure 6

Notes:

1. Derate linearly as shown in Figure 4 for temperatures above 25°C.

Optical Characteristics at T, = 25°C

Luminous Color, Viewing
Intensity Peak Dominant Angle
Iy (med) Wavelength | Wavelength 2 01/2
Part @ Iy 20 mAl! Apeak (mm) Ag'?! (nm) Degrees!®!
Number Color Min. Typ. Typ. Typ. Typ.
HSMH-C650 | DH AlGaAs Red 6.3 16.0 650 639 155
HSMH-C670
HSMS-C650 | High Efficiency 1.6 5.0 639 626 155
HSMS-C670 Red
HSMD-C650 Orange 1.6 4.0 606 604 155
HSMD-C670
HSMY-C650 Yellow 1.6 5.0 584 586 155
HSMY-C670
HSMG-C650 Green 4.0 9.0 566 571 155
HSMG-C670
HSMF-C655 | High Efficiency 1.6 5.0 639 626 155
Red
Green 4.0 9.0 566 571 155
Notes:

1. The luminous intensity, Iy, is measured at the peak of the spatial radiation pattern which may not be aligned with the
mechanical axis of the lamp package.
2. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and represents the perceived color of the device.
3. 8/2 is the off-axis angle where the luminous intensity is 1/2 the peak intensity.
4. Chip LEDs are supplied in 8 mm embossed tape on 178 mm (7 in.) diameter reels, with 3000 devices per reel. Minimum order
quantity and order incremenets are in quantity of reels only.
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Electrical Characteristics at T, = 25°C ; S
=
Forward Reverse Capacitance 32
Voltage Breakdown C (pF) e
Vg (Volts) Vg (Volts) Vg=0, Thermal -
Part @ Ir=20mA | @Iz =100 A f=1MHz Resistance
Number Color Typ. Max. Min. Typ. RO, pn (°CC/W)
HSMH-C650 DH AlGaAs 1.8 2.2 5 46 460
HSMH-C670 Red 300
HSMS-C650 | High Efficiency 1.9 2.6 5 4.0 400
HSMS-C670 Red 250
HSMD-C650 Orange 2.1 2.6 5 4.0 400
HSMD-C670 250
HSMY-C650 Yellow 2.1 2.6 5 3.0 400
HSMY-C670 250
HSMG-C650 Green 2.2 3.0 5 8.0 400
HSMG-C670 250
HSMF-C655 | High Efficiency 1.9 2.6 5 3.7 325
Red
Green 2.2 3.0 5 6.3 325
10 GREEN ORANGE AlGaAs RED
% HIGH EFFICIENCY RED
§ 05 \
/
3
w
= YELLOW
osoo 550 600 650 700 750

Figure 1. Relative Intensity vs. Wavelength,
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10 SEC. MAX. —»] ’4;
23

* 0°C MAX.
2 140-160°C 4°CISEC. MAX.
2 RN
E -3°CISEC. MAX.
; I-4°C/SEC. MAX.
g -

OVER 2 MiN. .

TIME —»

Figure 6. Recommended SMT Reflow
Soldering Profile.

Figure 8. Reeling Orientation.

NOTE:
ALL DIMENSIONS IN MILLIMETERS (INCHES).

[ [}
| 150 (?.nsm

175 | 20 | 175
(0.069)_|(0.079)_|(0.069)
HSMX-C650 SERIES

3 | Cd0eess
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20 04
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-] T § 110069
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Figure 7. Recommended Solder Patterns.
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Figure 9. Reel Dimensions.
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4.000.10 1.50+0.10

; 1.30+0.10 > P
0.167 + 0.004) ° (0.051 £ 0.004)
(0.059 + :nw CATHODE 0202005
0.008 + 0.002,
4 {‘7/ 1.75£0.10
. +0.004)
oo daa !
7 ‘§ N \ \\\‘\\{\ \ N 4 350+ 0.05
% NN ] (0.138 £ 0.002)
}.:E'EA %X\%%\ N \N \\iq' 4 -l ' -
TABLE 1) N N 8.00 + 0.30
4 \\\%\\ \\\\L\\\\\\J, {0.315 £ 0.012)
- RANRMNTARNRNNNR
M. B
(SEE TABLE 1) USER FEED CARRIER TAPE
‘o:;: i :.:‘u ; DIRECTION COVER TAPE
400:0.10 TABLE 1
(0.157 £ 0.004) omE - 3 )
oM. A oM. B
PART NUMBER +0.10 (0.004) | +0.10 (0.004)
HSMX-C850 SERIES | 3.75 (0.148) | 2.10 (0.083)
HSMX-CS70 SERIES | 2.40 (0.004) | 1.00 (0.084)
HSMF-Ce35 3.70 (0.146) | 3.15 (0.124)
Figure 10. Tape Dimensions.
THERE SHALL BE A MINIMUM | MOUNTED WITH | THERE SHALL BE A MINIMUM | 150 mm - 360 mm
OF 40 mm (1.57 INCH) OF COMPONENTS | OF 40 mm (1.57 INCH) OF (5.9 - 14.2 INCH)
EMPTY COMPONENT EMPTY COMPONENT MAY CONSIST OF
POCKETS SEALED WITH POCKETS SEALED WITH CARRIER AND/OR
COVER TAPE. COVER TAPE. COVER TAPE.

Figure 11. Tape Leader and Trailer Dimensions.
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Standard Intensity and Color
Binning Options for LED Lamps

Technical Data

Description

Due to applications that require
tightly matched devices, Hewlett-
Packard has developed several
standard options to service these
requirements.

Option SO2 consists of devices
which are selected to two Iv
categories. All color bins of the
base parts (yellow and green
devices) fulfill the color require-
ments of these products.

Option S20 consists of devices
which are selected to two color
bins. All Iv bins of the base parts
fulfill the Iv requirements of these
products.

Option S22 consists of devices
which are selected to two Iv
categories and two color bin
categories.

Ordering Information

To order LED indicators with
these standard options, order the
base part number and add the
option code (S02, S20, S22). For
any base part number that does
not appear in the following lists,
please consult your local Hewlett-
Packard representative or your
local franchise distributor.

5964-9361E

Option S02 - Partial base part
number list:

HLMP-D101
HLMP-D105
HLMP-D150
HLMP-D155
HLMP-D401
HLMP-K100
HLMP-K101
HLMP-K105
HLMP-K150
HLMP-K1565
HLMP-K402
HLMP-L250
HLMP-R100
HLMP-S200
HLMP-S300
HLMP-S400
HLMP-S500
HLMP-T200
HLMP-T300
HLMP-T500
HLMP-0300
HLMP-0400
HLMP-0503
HLMP-0800
HLMP-1002
HLMP-1100
HLMP-1120
HLMP-1301
HLMP-1302
HLMP-1320
HLMP-1321
HLMP-1340
HLMP-1385
HLMP-1402
HLMP-1421

Option S02, S20, S22

[=)
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n
<
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=)
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|

HLMP-1440
HLMP-1485
HLMP-1521
HLMP-1523
HLMP-1540
HLMP-1550
HLMP-1585
HLMP-1600
HLMP-1601
HLMP-1620
HLMP-1640
HLMP-1700
HLMP-1719
HLMP-1790
HLMP-3001
HLMP-3002
HLMP-3301
HLMP-3316
HLMP-3351
HLMP-3401
HLMP-3416
HLMP-3451
HLMP-3502
HLMP-3507
HLMP-3517
HLMP-3519
HLMP-3554
HLMP-3600
HLMP-3650
HLMP-3680
HLMP-3744
HLMP-3750
HLMP-3810
HLMP-3850
HLMP-3860
HLMP-3910
HLMP-3950
HLMP-3960
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HLMP-4000
HLMP-4600
HLMP-4700
HLMP-4719
HLMP-4740
HLMP-5030
HLMP-5040
HLMP-5050
HLMP-5060
HLMP-5070
HLMP-5080
HLMP-6001
HLMP-6300
HLMP-6305
HLMP-6400
HLMP-6500
HLMP-6505
HLMP-7000
HLMP-7019
HLMP-7040
HLMP-8109

1-220

HLMP-8110 .
HLMP-8115
HLMP-8205
HLMP-8209
HLMP-8305
HLMP-8309
HLMP-8320
HLMP-8405
HLMP-8409
HLMP-8505
HLMP-8509
HLMP-8510
HLMP-8520

OPTION S20 - Partial base
part number list:

HLMP-1620
HLMP-1640
HLMP-3400
HLMP-3651

OPTION S22 - Partial base
part number list:

HLMP-S301
HMLP-S500
HLMP-T300
HLMP-T500
HLMP-0401
HLMP-0504
HLMP-1402
HLMP-1440
HLMP-1523
HLMP-1620
HLMP-1719
HLMP-3401
HLMP-3450
HLMP-3850
HLMP-3862
HLMP-4719
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HEWLETT®
PACKARD

(D

LED Light Bars and Arrays

LED Light Bars are Hewlett-
Packard's innovative solution to
fixed message annunciation. The
large, uniformly illuminated light
emitting surface may be used for
backlighting legends or simple
indicators. Four distinct colors are
offered: AlGaAs red, high
efficiency red, yellow, and high
performance green with two
bicolor combinations. The AlGaAs
Red Light Bars provide excep-
tional brightness at very low drive
currents for those applications
where portability and battery
backup are important considera-

tions. Each of the eight X-Y
stackable package styles offers
one, two, or four light emitting
surfaces. Along with this family of
stackable light bars, HP also
provides a single chip light bar for
high brightness indication of
small areas. Panel Mounts are also
available for all devices.

In addition to light bars, HP offers
effective analog message annun-
ciation with the 10-element LED
Bar Graph Arrays. These bar
graph arrays eliminate the match-
ing and alignment problems

commonly associated with arrays
of discrete LED indicators. Each
device offers easy to handle
packages that are compatible
with standard DIP sockets. The
10-element Bar Graph Array is
available in standard red, AlGaAs
red, high efficiency red, yellow,
and high performance green. The
multicolor 10-element arrays
have high efficiency red, yellow,
and green LEDs in one package.
The package is X-Y stackable,
with a unique interlock allowing
easy end-to-end alignment.



LED Light Bars

Typical | Typical

Device Description Luminous | Forward
Intensity | Voltage | Page
Package Outline Drawing Part No. Color Package Lens | @20mA | @20 mA | No.
HLMP-2300 High | 4 Pin In-Line; 0.100" Diffused | 23 med 20V 28

Efficiency| Centers; 0.400°L x

@ Red | 0.195"W x 0.245"H

HLMP-2400 | VYellow Diffused | 20 mcd 21V @
S
=

HLMP-2500 | Green Green | 25med | 22V ==

Diffused E¥s

o

HLMP-2350 High | 8 Pin In-Line; 0.100" Diffused | 45 mcd 20V % S
Efficiency| Centers; 0.800"L x 3 %

E‘ Red | 0.195"W x 0.245"H

HLMP-2450 | VYellow Diffused | 38 med 21V
HLMP-2550 | Green Green | 50 med 22V
Diffused
HLMP-2600 High | 8 Pin DIP; 0.100" Diffused | 22 med 20V
Efficiency| Centers; 0.400"L x
Red | 0.400"W x 0.245'H
Dual Arrangement
HLMP-2700 | VYellow Diffused | 18 med 21V
HLMP-2800 | Green Green | 25mcd 22V
Diffused
HLMP-2620 High | 16 Pin DIP; 0.100" Diffused | 25 med 20V

Efficiency | Centers; 0.800"L x

Red | 0.400"W x 0.245"'H
Quad Arrangement
HLMP-2720 | Yellow Diffused | 18 mcd 21V

HLMP-2820 | Green Green | 25mcd 22V
Diffused
HLMP-2635 High | 16 Pin DIP; 0.100" Diffused | 45 mcd 20V

Efficiency| Centers; 0.800"L x

[ ] Red | 0.400"W x 0.245'H

Dual Bar Arrangement
L—] HLMP-2735 | Yellow Diffused | 35 mcd 21V

HLMP-2835 | Green Green | 50 mcd 22V
Diffused




LED Light Bars (Continued)

. Typical | Typical
Device Description Luminous | Forward
i Intensity | Voltage | Page
Package Outline Drawing Part No. Color Package Lens | @20mA | @20 mA | No.
HLMP-2655 High | 8 Pin DIP; 0.100" Diffused | 43 med 20V 28
Efficiency | Centers; 0.400"L x
Red | 0.400"W x 0.245'H
Square Arrangement
HLMP-2755 | Yellow Diffused | 35 mcd 21V
HLMP-2855 | Green Green | 50 med 22V
Diffused
HLMP-2670 High | 16 Pin DIP; 0.100" Diffused | 45 med 20V
Efficiency| Centers; 0.800"L x
Red | 0.400"W x 0.245"H
Dual Square
HLMP-2770 | Yellow | Arrangement Diffused | 35 mcd 21V
HLMP-2870 | Green Green | 50 med 22V
) Diffused
HLMP-2685 High | 16 Pin DIP; 0.100" Diffused | 80 mcd 20V
Efficiency | Centers; 0.800"L x
Red | 0.400"W x 0.245"H
Single Bar Arrangement
HLMP-2785 | Yellow Diffused | 70 med 21V
HLMP-2885 | Green Green | 100 med 22V
Diffused
DH AlGaAs Low Current LED Light Bars
Typical | Typical
Device Description Luminous | Forward
Intensity | Voltage | Page
Package Outline Drawing Part No. Color Package Lens | @3mA | @3mA | No.
HLCP-A100 | AlGaAs | 4 Pin In-Line; 0.100" Diffused | 7.5 med 16V 2-8
Red | Centers; 0.400"L x
IE 0.195"W x 0.245'H
HLCP-B100 | AlGaAs | 8 Pin In-Line; 0.100" Diffused |15.0 med
[E Red | Centers; 0.800"L x
‘ 0.195"W x 0.245'H
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DH AlGaAs Low Current LED Light Bars (Continued)

Typical | Typical

Device Description Luminous | Forward
Intensity | Voltage | Page
Package Outline Drawing Part No. Color Package lens | @3mA | @3mA | No.
— HLCP-D100 | AlGaAs | 8 Pin DIP; 0.100" Diffused | 7.5 med 16V 2-8
Red | Centers; 0.400"L x
0.400"W x 0.245"H
L Dual Arrangement
(2]
2%
HLCP-E100 | AiGaAs | 16 Pin DIP; 0.100" Diffused | 7.5 med ==
] Red | Centers; 0.800"L x T
0.400"W x 0.245"H ® %
L Quad Arrangement £S5
S
—<
0]
HLCP-F100 | AlGaAs | 16 Pin DIP; 0.100" Diffused | 15.0 med
‘:' Red | Centers; 0.800"L x
l:l 0.400"W x 0.245"H
| Dual Bar Arrangement

HLCP-C100 | AlGaAs | 8 pin DIP; 0.100" Diffused | 15.0 med
Red | Centers; 0.400"L x
0.400"W x 0.245"H
Square Arrangement
HLCP-G100 | AlGaAs | 16 Pin DIP; 0.100" Diffused | 15.0 med
Red | Centers; 0.800"L x
0.400"W x 0.245"H
Dual Square
Arrangement
HLCP-H100 | AlGaAs | 16 Pin DIP; 0.100" Diffused | 30.0 med
Red | Centers; 0.800"L x
0.400"W x 0.245"H
Single Bar Arrangement

LED Bicolor Light Bars
Typical | Typical
Device Description Luminous | Forward
Intensity | Voltage | Page
Package Outline Drawing Part No. Color Package Lens | @20mA | @20mA | No.
HLMP-2950 | High | 8PinDIP; 0.100" Diffused| HER: HER: 2-8
Efficiency| Centers; 0.400"L x 20 med 20V
Red/ | 0.400"W x 0.245"H Yellow: | Yellow:
Yellow | Square Arrangement 12 med 21V
HLMP-2965 High Diffused|  HER: HER:
Efficiency 20 med 20V
Red/ Green: Green:
Green 20 med 22V




Single Chip LED Light Bar

Device Description Typical Typical
Luminous Forward | Page
Package Outline Drawing - | Part No. Color Package Lens | Intensity | 261/2 | Voltage | No.
HLMP-T200 | High | One ChipLED | Tinted | 4.8mecd | 100° 22V 2-19
. Efficiency| Light Bar Diffused| @ 20 mA @20 mA
Red .
(626 nm)
HLMP-T300 | Yellow 6.0 med 22V
(585 nm) @ 20 mA @20 mA
HLMP-T400 | Orange 4.8 med 22V
(608 nm) @20mA @20 mA
HLMP-T500 | Green 6.0 med 23V
(569 nm) @20 mA @ 20 mA
LED Bar Graph Arrays
. - Typical | Typical |
Device Description Luminous | Forward | Page
Package Outline Drawing Part No. Color Package Lens | Intensity | Voltage | No.
HDSP-4820 Standard | 20 Pin DIP; 0.100" Diffused | 1250 pcd 16V 2-23
Red Centers;1.0°L x @20mA |@20mA
D H |:| D U |:| D [I D |:| 0.400"W x 0.200" DC DC
g
HDSP-4830 High Diffused | 3500 ped | 2.1V
Efficiency @10mA |@20mA
Red DC DC
HDSP-4840 Yellow Diffused | 1900 ped | 2.2V
@10mA |@20mA
DC DC
HDSP-4850 High Green | 1900 pecd | 21V
Performance Diffused | @ 10mA | @ 10 mA
Green DC DC
HDSP-4832 Multicolor Diffused | 1900 pcd
@ 10 mA
DC
HDSP-4836 Multicolor Diffused | 1900 pcd
. @ 10mA
DCC
HLCP-J100 | AlGaAs Red Diffused | 1000 ped | 1.6V
@10mA | @1 mA




Panel Mounts for LED Light Bars

Device
Page
Package Outline Drawing Part No. Corresponding Light Bar Module Part Number No.
HLMP-2598 | HLMP-2350, -2450, -2550, 2-30
HLMP-2599 | HLMP-2300, -2400, -2500,
HLCP-A100
HLMP-2898 | HLMP-2600, -2700, -2800
-2655, -2755, -2855
-2950, -2965, HLCP-C100, -D100
HLMP-2899 | HLMP-2620, -2720, -2820,
-2635, -2735, -2835
-2670, -2770, -2870
-2685, -2785, -2885
HLCP-E100, -F100, -G100, -H100
LED Light Bars Standard Options
Option Code Description Page No.
S02 Devices Selected to Two (2) Iv Categories 2-33
S22 Devices Selected to Two (2) Iv Categories and Two ( 2) Color Bin Categories
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LED Light Bars

Technical Data

Features

¢ Large Bright, Uniform Light
Emitting Areas

* Choice of Colors

¢ Categorized for Light Output

* Yellow and Green
Categorized for Dominant
Wavelength

* Excellent ON-OFF Contrast

* X-Y Stackable

¢ Flush Mountable

¢ Can be Used with Panel and
Legend Mounts

¢ Light Emitting Surface
Suitable for Legend
Attachment per Application
Note 1012

* HLCP-X100 Series Designed
for Low Current Operation

* Bicolor Devices Available

Applications

¢ Business Machine
Message Annunciators

¢ Telecommunications
Indicators

* Front Panel Process Status
Indicators

¢ PC Board Identifiers

¢ Bar Graphs

2-8

Description

The HLCP-X100 and HLMP-2XXX
series light bars are rectangular
light sources designed for a
variety of applications where a
large bright source of light is
required. These light bars are
configured in single-in-line and
dual-in-line packages that contain
either single or segmented light
emitting areas. The AlGaAs Red
HLCP-X100 series LEDs use
double heterojunction AlGaAs on
a GaAs substrate. The HER
HLMP-2300/2600 and Yellow
HLMP-2400/2700 series LEDs
have their p-n junctions diffused
into a GaAsP epitaxial layer on a
GaP substrate. The Green HLMP-
2500/2800 series LEDs use a
liquid phase GaP epitaxial layer
on a GaP substrate. The bicolor
HLMP-2900 series use a
combination of HER/Yellow or
HER/Green LEDs.

HLCP-A100, -B100, -C100,
-D100, -E100, -F100, -G100,
-H100

HLMP-2300, -2350, -2400,
-2450, -2500, -2550, -2600,
-2620, -2635, -2655, -2670,
-2685, -2700, -2720, -2735,
-2755, -2770, -2785, -2800,
-2820, -2835, -2855, -2870,
-2885, -2950, -2965

5962-7197E



Selection Guide

Light Bar Part Number Nm:fber Corresponding
Size of . Package Panel and
HLCP- HLMP- Light Emitting Areas | _ Light Outline Legend Mount
Emitting Part No. HLMP-
AlGaAs | HER | Yellow | Green Areas
A100 | 2300 | 2400 2500 | 8.89 mm x 3.81 mm 1 Al 3 2599 a2
(-850 in. x .150 in.) Z =
(s s
B100 | 2350 | 2450 | 2550 | 19.05 mmx 3.81 mm 1 B |L— 2598 23
(.750 in. x .150 in.) = o
=
D100 | 2600 | 2700 2800 | 8.89 mm x 3.81 mm 2 p| [ 2898 To
(.350 in. x .150 in.) 5%
N m
E100 | 2620 | 2720 2820 | 8.89 mm x 3.81 mm 4 E | T 2899
(.350 in. x .150 in.)
F100 | 2635 | 2735 2835 | 3.81 mm x 19.05 mm 2 F | B 2899
(.150 in. x .750 in.)
C100 | 2655 | 2755 2855 | 8.89 mm x 8.89 mm 1 c J 2898
(.850 in. x .350 in.)
G100 | 2670 | 2770 | 2870 | 8.89 mm x 8.89 mm 2 G| I 2899
(.350 in. x .350 in.)
H100 | 2685 | 2785 | 2885 | 8.89 mmx 19.05 mm 1 H| 1 2899
(.850 in. x .750 in.)
2950 | 2950 8.89 mm x 8.89 mm Bicolor | I ] 2898
(.350 in. x .350 in.)
2965 2965 | 8.89 mm x 8.89 mm Bicolor | I ] 2898
(.350 in. x .350 in.)
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Package Dimensions

) |_4.064 MIN. 4953 8.890 4963 19.060 ‘
0,508+ 0.076 (0.160) {0.195) 03501 3810 (0.195) (0.750) 3810
(0.020 +0.003) MAX | | (0.150} . MAX | | (0.150)
o = O O C )
TOP A TOPB
10.160 20320
f*— (0.400}—= - (0.800) ————={  PART
END VIEW A, B MAX MAX. NUMBER
oATE COLOR BIN (NOTE 2)
oot HLXX-XXXX | CAmMooE coossl\ + HLXX-XX
SEATING XYY Z W 1 - SEATING XYY Z W 1
PLANE » PLANE
| f L 6.223MAX. ~ LUMINOUS mm Jn b Loz
J4 L 1016 (0.245)  INTENSITY U u 1016 (0245
1.2 34 (9040 CATEGORY 1 2 3 4 5 6 7 8 (00400  MAX.
J L_ TYP. TvP.
254 TYP L—I : 254 TYP
0.100) 0.584 £ 0.076 {0.100) 0.584 +0.076
(0.023+0.003) - {0.023 +0.003)
SIDE A SIDE B

7.620
_J (0.300)
SEATING PIN 0264006 fi.
PLANE L NUMBER l 10.010 0.002)
- 4
1 e N .
10.160 2 8.890 10150 0 MIN.

7
(0.400)
Max, 3 ¢ (0350 : Sav0 (0.050) U
1.016 < 1 4 = __4(0.150)
10‘040)—-1 b— 6.223 T 1 | |
TP, /| 8890 1| see0 |:
|<—-+(&.:$l —-| (0.350) l-—- —= (0380) [T END VIEWC, D, E,F, G, H, |
o I 1 1
SIDEVIEWC, D, | G 1270
! - 10.050)
2540 PEATRG paTE ! ! 1810 280 e200
(0.100) CODE ! ! {0.150) (0.150) 0360) |~
TYP. — ; ' — ey — R —
l LUMINOUS f —7 3810 R f . "
INTENSITY e 8.890 2 15
1 CATEGORY ___1 qo.:isol 1 3 1
| l 19.050 20320 1 13,
1.270 (0.750)
(0.050) T T 10.000) 5 12 0.750)
| EER 8.890 1.270 6 "
=L 10.3501(0.050) 2 0
1 L] I | . )
0508£0.05 0.160 o160 | a0 | 10180 |
p 10. 10. 5 )’
(0.020:0.002)  COLOR BIN ——-| (0.400) I—— —’\ 0.400) |+— —=| (0400} [=— —=! (04000 |~—
TYP. (NOTE 2) MAX. MAX. MAX. MAX.
E F G H

SIDE VIEWE,F,G, H

NOTES:

1. DIMENSIONS IN MILLIMETRES (INCHES). TOLERANCES +0.25 mm (0.010 IN.) UNLESS OTHERWISE INDICATED.
2. FOR YELLOW AND GREEN DEVICES ONLY.



Internal Circuit Diagrams

Al 1 8
{ N -]
—2
—3 3 6 PIN F
; i = incrion
» PIN FUNCTION —® c.0 E.F,G,H
i : A i B 1 CATHODEa | CATHODE a
A -2300/-2400 | -2350/-2450 cp 2 ANODE a ANODE a
PIN -2500/A100 -2550/B100 :43 é:l;)gg ;e ) 22%?05 saE .
1 CATHODEa | CATHODE a
5 CATHODE ¢ | CATHODE ¢
—1 2 ANODE a ANODE a 1 6 | 6 ANODE ¢ ANODE ¢
7 ANODE d ANODE d
'f{_ 3 CATHODED | CATHODE® P $ Q | 15 | 8 CATHODE d | CATHODE d
|—2 4 ANODE b ANODE b 9 CATHODE e
3 5 CATHODE ¢ 3 iz $ 1 |10 ANODE e
b 1 f
! . 6 ANODE ¢ 4 i EPT éﬂ?ggne f
[ . 7 CATHODE d s @ :2 CATHODE g
— ANODE g
{ 8 ANODE d B 5 15 ANODE h
- 57 —" e CATHODE h
7 7 10
4 Ay 2],
—8
B . E,F.G,H
PIN FUNCTION
1 8 YELLOW/
, # . %Z #Z . t’ PIN HER GREEN
) , 1 | CATHODEa | ANODEe
2 | ANODEa CATHODE e
s . 3 | ANODEb CATHODE f
. , . . 4 | CATHODEb | ANODE f
. . 5 | CATHODEc | ANODE g
6 | ANODE ¢ CATHODE g
7 | ANODEd CATHODE h
8 | CATHODEJ | ANODEh

* HIGH EFFICIENCY RED LED

$ YELLOW OR GREEN LED

LIGHT BARS AND
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Absolute Maximum Ratings

HER Yellow Green
Parameter AlGaAs Red HLMP-2300/ | HLMP-2400/ HLMP-2500/
HLCP-X100 2600/29XX 2700/2950 2800/2965
Series Series Series Series
Average Power Dissipated per LED Chip 37 mWt! 135 mW! 85 mW?! 135 mW2!
Peak Forward Current per LED Chip 45 mAY 90 mA®! 60 mAP! 90 mA®!
Average Forward Current per LED Chip 15 mA 25 mA 20 mA 25 mA
DC Forward Current per LED Chip 15 mAM! 30 mA® 25 mA®! 30 mA®!
Reverse Voltage per LED Chip 5V 6 Vel
Operating Temperature Range —20°C to +100°C™ —-40°C to +85°C -20°C to +85°C

Storage Temperature Range

-40°C to +85°C

Lead Soldering Temperature 1.6 mm
(1/16 inch) Below Seating Plane3

260°C for 3 seconds'®!

Notes:

Does not apply to bicolor parts.

I R S e

Electrical/Optical Characteristics at T, = 25°C

AlGaAs Red HLCP-X100 Series

For operation below —20°C, contact your local HP sales representative.
Maximum tolerable component side temperature is 134°C during solder process.

Derate above 87°C at 1.7 mW/°C per LED chip. For DC operation, derate above 91°C at 0.8 mA/°C.
Derate above 25°C at 1.8 mW/°C per LED chip. For DC operation, derate above 50°C at 0.5 mA/°C.
Derate above 50°C at 1.8 mW/°C per LED chip. For DC operation, derate above 60°C at 0.5 mA/°C.
See Figure 1 to establish pulsed operation. Maximum pulse width is 1.5 mS.

See Figure 6 to establish pulsed operation. Maximum pulse width is 2 mS.

Parameter HLCP- Symbol | Min. | Typ. | Max. | Units | Test Conditions
Luminous Intensity A100/D100/E100 Iy 7.5 mced Ip=3mA
II;:;L[iﬁhting Emitting | B100/C100/F100/G100 15 med

H100 12 30 mced
Peak Wavelength APEAK 645 nm
Dominant Wavelength!2! A 637 nm
Forward Voltage per LED Vr 1.8 2.2 v Ip = 20 mA
Reverse Breakdown Voltage per LED Vr 5 15 \' Iz = 100 pA
Thermal Resistance LED Junction-to-Pin RO piv 250 ?é\g/
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High Efficiency Red HLMP-2300/2600/2900 Series

Parameter HLMP- Symbol | Min. | Typ. | Max. | Units | Test Conditions
Luminous Intensity 2300/2600/2620 I, 6 23 med I, = 20 mA
per Lighting Emitting | 2350/2635/2655/2670/29501%1 13 45 med
Areal'!

29654 19 45 mced
2685 22 80 med
Peak Wavelength Apgax 635 nm
Dominant Wavelength!?! A, 626 nm
Forward Voltage per LED Ve 2.0 2.6 A% I,=20mA
Reverse Breakdown Voltage per LED!! X 6 15 Vv I, = 100 pA
Thermal Resistance LED Junction-to-Pin RO, ..\ 150 °C/W/
LED
Yellow HLMP-2400/2700/2950 Series

Parameter HLMP- Symbol | Min. | Typ. | Max. | Units | Test Conditions
Luminous Intensity 2400/2700/2720 I, 6 20 med I, =20 mA
per Lighting Emitting | 2450/2735/2755/2770/29501! 13 38 med
Areal!!

2785 26 70 med
Peak Wavelength Aopax 583 nm
Dominant Wavelength!?! Ay 585 nm
Forward Voltage per LED \A 2.1 2.6 \% [, =20 mA
Reverse Breakdown Voltage per LED®! A 6 15 \% I, = 100 pA
Thermal Resistance LED Junction-to-Pin RO, .\ 150 °C/W/
LED
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High Performance Green HLMP-2500/2800/2965 Series

Parameter HLMP- Symbol | Min. ‘Typ. Max. | Units | Test Coﬁditions
Luminous Intensity | 2500/2800/2820 I, 5 | % med | I =20mA
Ki;;[ali]ghting Emitting | 2550/2835/2855/2870 11 | 50 med

2965141 25 50 mced

2885 22 100 mced
Peak Wavelength Aopax 565 nm
Dominant Wavelength!?! Ay 572 nm
Forward Voltage per LED A 2.2 2.6 V I,=20mA
Reverse Breakdown Voltage per LED!®! Vi 6 15 A I, = 100 pA
Thermal Resistance LED Junction-to-Pin RO, .y 150 °1(j‘1/§\’1;’/

Notes:

—

. These devices are categorized for luminous intensity. The intensity category is designated by a letter code on the side of the package.

2. The dominant wavelength, A, is derived from the CIE chromaticity diagram and is the single wavelength which defines the color of the
device. Yellow and Green devices are categorized for dominant wavelength with the color bin designated by a number code on the side

of the package.

3. This is an HER/Yellow bicolor light bar. HER electrical/optical characteristics are shown in the HER table. Yellow electrical/optiqa]

characteristics are shown in

the Yellow table.

4. This is an HER/Green bicolor light bar. HER electrical/optical characteristics are shown in the HER table. Green electrical/optical

characteristics are shown in

ot
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the Green table.

. Does not apply to HLMP-2950 or HLMP-2965.
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Figure 1. Maximum Allowable Peak Current vs. Pulse Duration.
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Figure 2. Maximum Allowed DC Current per LED vs. Figure 3. Relative Efficiency (Luminous Intensity per Unit
Ambient Temperature, T MAX = 110 °C. Current) vs. Peak LED Current.
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Figure 4. Forward Current vs. Forward Voltage.
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Figure 5. Relative Luminous Intensity vs. DC Forward
Current.
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HER, Yellow, Green
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Figure 6. Maximum Allowed Peak Current vs. Pulse
Duration.
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Figure 7. Maximum Allowable DC Current per LED vs.
Ambient Temperature, T, MAX = 100°C.
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Figure 9. Forward Current vs. Forward Voltage
Characteristics.
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Figure 8. Relative Efficiency (Luminous Intensity per Unit
Current) vs. Peak LED Current. ’
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| RELATIVE LUMINOUS INTENSITY

HER, YELLOW,
0.2 GREEN

L1 1 |
[ 5 10 % 20 2% 30

1e — FORWARD CURRENT PER LED — mA

Figure 10. Relative Luminous Intensity vs. DC Forward
Current.

see Application Notes 1005, 1027, and 1031.

For a detailed explanation on the use of data sheet information and recommended soldering procedures,
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Electrical

These light bars are composed of
two, four, or eight light emitting
diodes, with the light from each
LED optically scattered to form
an evenly illuminated light
emitting surface.

The anode and cathode of each
LED is brought out by separate
pins. This universal pinout
arrangement allows the LEDs to
be connected in three possible
configurations: parallel, series, or
series parallel. The typical
forward voltage values can be
scaled from Figures 4 and 9.
These values should be used to
calculate the current limiting
resistor value and typical power
consumption. Expected maximum
Vg values for driver circuit design
and maximum power dissipation,

may be calculated using the
following V;MAX models:

AlGaAs Red HLCP-X100 series

VEMAX = 1.8 V + Ip., (20 Q)
For: Ip., < 20 mA

VEMAX = 2.0V + Ipe, (10 Q)
For: 20 mA < Ip, < 45 mA

HER (HLMP-2300/2600/2900),
Yellow (HLMP-2400/2700/2900)
and Green (HLMP-2500/2800/
2900) series

VEMAX = 1.6 + Ipey (50 Q)
For: 5 mA < I, £ 20 mA

VEMAX = 1.8 + Ipey (40 Q)
For: Ip., = 20 mA

The maximum power dissipation
can be calculated for any pulsed
or DC drive condition. For DC
operation, the maximum power

Optical
Size of Light Surface Area
Emitting
Area Sq. Metres Sq. Feet
8.89 mm x 8.89 mm | 67.74 x 10 729.16 x 10
8.89 mmx 3.81 mm | 33.87x10° 364.58 x 10-°
8.89 mm x 19.05 mm | 135.48 x 10 | 1458.32 x 10~
3.81 mm x 19.05 mm | 72.85 x 10~ 781.25 x 10

The radiation pattern for these
light bar devices is approximately
Lambertian. The luminous
sterance may be calculated using
one of the two following formulas:

I, (cd)
L, (cd/m®) =
A (m?)
nl, (cd)
L, (footlamberts) =
A (ft>)

Refresh rates of 1 kHz or faster
provide the most efficient
operation resulting in the maxi-
mum possible time average
luminous intensity.

The time average luminous
intensity may be calculated using
the relative efficiency character-
istic of Figure 3 or 8, nl,,., and
adjusted for operating ambient
temperature. The time average

luminous intensity at T, = 25°C is

calculated as follows:

dissipation is the product of the
maximum forward voltage and the
maximum forward current. For
pulsed operation, the maximum
power dissipation is the product
of the maximum forward voltage
at the peak forward current times
the maximum average forward
current. Maximum allowable
power dissipation for any given
ambient temperature and thermal
resistance (RO;,) can be deter-
mined by using Figure 2 or 7. The
solid line in Figure 2 or 7 (RO, of
600/538 C/W) represents a typical
thermal resistance of a device
socketed in a printed circuit
board. The dashed lines represent
achievable thermal resistances
that can be obtained through
improved thermal design. Once
the maximum allowable power
dissipation is determined, the
maximum pulsed or DC forward
current can be calculated.
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where:
I usr = 3 mA for AlGaAs Red
(HLMP-X000 series)
20 mA for HER,
Yellow and Green
(HLMP-2XXX series)
Example:

For HLMP-2735 series

Mgy = 118 at I, = 48 mA

12 mA
IVTIMEAVG = [ ] (1.18) (35 med)

20 mA
= 25 med



The time average luminous
intensity may be adjusted for
operating ambient temperature by
the following exponential
equation: :

I, (Ty) = Iy (25°C)elK (T, -25°0)]

Color K
AlGaAs Red | -0.0095/°C_
HER -0.0131/°C
Yellow -0.0112/°C
Green -0.0104/°C

Example:

I, (80°C) = (25 mcd)el-0-0112 (80-25)]
= 14 mced.

Mechanical

These light bar devices may be -
operated in ambient temperatures
above +60°C without derating
when installed in a PC board

. configuration that provides a

thermal resistance pin to ambient
value less than 280°C/W/LED. See
Figure 2 or 7 to determine the
maximum allowed thermal
resistance for the PC board,
ROpg.a, which will permit
nonderated operation in a given
ambient temperature.

To optimize device optical
performance, specially developed
plastics are used which restrict
the solvents that may be used for
cleaning. It is recommended that
only mixtures of Freon (F113)
and alcohol be used for vapor
cleaning processes, with an

immersion time in the vapors of

less than two (2) minutes
maximum. Some suggested vapor
cleaning solvents are Freon TE,
Genesolv DES, Arklone A or K. A
60°C (140°F) water cleaning
process may also be used, which
includes a neutralizer rinse (3%
ammonia solution or equivalent),
a surfactant rinse (1% detergent
solution or equivalent), a hot
water rinse and a thorough air
dry. Room temperature cleaning
may be accomplished with Freon
T-E35 or T-P35, Ethanol,
Isopropanol or water with a mild
detergent.

For further information on -
soldering LEDs please refer to
Application Note 1027.



HEWLETT®
(ﬁﬁ] PACKARD |

Single Chip LED Light Bar

Technical Data

Features

* Flat Rectangular Light
Emitting Surface

* Choice of 4 Bright Colors

* Excellent On/Off Contrast

¢ Ideal as Flush Mounted
Panel Indicators

* Long Life: Solid State
Reliability

* Solder Coated Leads

Applications

* Bar Graphs

* Front Panel Status
Indicators

* Telecommunications
Indicators

Package Dimensions

6.22 .
(0.245)

3.18
(0.125)

* Push Button IIlumination
* PC Board Identifiers

* Business Machine Message
Annunciators

Description

The HLMP-T200/-T300/-T400/
-T500 light bars are rectangular
light sources designed for a
variety of applications where this
shape and a high sterance are
desired. These light bars consist
of a rectangular plastic case
around an epoxy encapsulated
LED lamp. The encapsulant is
tinted to match the color of the

HLMP-T200
HLMP-T300
HLMP-T400
HLMP-T500
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BAR GRAPH ARRAYS

emitted light. The flat top surface
is exceptionally uniform in light
emission and the plastic case
eliminates light leakage from the
sides of the device.

|

(0.’1‘5)

LIGHTED
AREA o 572 _]
(0.226)

S =~

NOTES:

1. DIMENSIONS ARE IN MILLIMETRES (INCHES).

2. TOLERANCES ARE :0.26 mm (+0.010 INCH)
UNLESS OTHERWISE NOTED.

5963-7350E
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258 nNom.
(0.100)



Electrical/Optical Characteristics at T, = 25°C

Device Test
Symbol Description HLMP- Min. | Typ. |Max.| Units Conditions
Iy Luminous Intensity High Efficiency Red )
T200 3.0 | 4.8 med |Ip=20mA
Orange
T400 3.0 | 4.8
Yellow
T300 3.0 | 4.8
Green
T500 3.0 | 6.0
20;5 | Included Angle Between | All 100 Deg. |l =20mA
Half Luminous Intensity See Note 1
Points
Aprak | Peak Wavelength High Efficiency Red 635 nm | Measurement
- Orange . 612 at Peak
Yellow 583
Green 565
Ad Dominant Wavelength High Efficiency Red 626 nm | See Note 2
Orange 608
Yellow 585
Green 569
Ts Speed of Response High Efficiency Red 350 ns
Orange 350
Yellow 390
Green 870
C Capacitance High Efficiency Red 4 pF | Vp=0;
Orange 4 f=1MHz
Yellow 8
Green 11 .
ROy | Thermal Resistance All 260 °C/W | Junction to
i Cathode Lead
at Seating Plane
Vr Forward Voltage - | HER/Orange 1.5 | 22 | 2.6 \% I = 20 mA
Yellow 15 [ 22 | 2.6
Green 16 | 23 | 2.6
Vr Reverse Breakdown All 5.0 A% Iz = 100 pA
Voltage ) .
Ny Luminous Efficacy High Efficiency Red 145 lumens | See Note 3
Orange 262 Watt
Yellow 500
Green 595

Notes:

1. 8y, is the off-axis angle at which the luminous intensity is half the axial luminous intensity.

2. The dominant wavelength, Ay, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the
color of the device. :

3. Radiant intensity, I, in watts/steradian, may be found from the equation I, = ly/ny, where Iy is the luminous intensity in candelas
and 7y is the luminous efficacy in lumens/watt.

2-20



Characteristics at Ty = 25°C

RELATIVE INTENSITY

Ta=25°C
HIGH EFFICIENCY
YELLOW \ RED
GREEN / onm;>\
o P ——
500 580 600 e50 700

Figure 1. Relative Intensity vs. Wavelength.

High Efficiency Red, Orange, Yellow, and Green Light Bars
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Figure 2. Forward Current vs.
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Figure 3. Relative Luminous Intensity
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Figure 4. Relative Efficiency

(Luminous Intensity per Unit
Current) vs. LED Peak Current.
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Figure 6. Relative Luminous Intensity vs. Angular

Displacement.
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Absolute Maximum Ratings at T, = 25°C

High Efficiency Red/
Parameter Orange Yellow Green Units
Peak Forward Current 90 60 90 mA
Average Forward Current(!] 25 20 25 mA
DC Current!2! 30 20 30 mA
Power Dissipation } 88 64 88 mW
LED Junction Temperature 110 : °C
Operating Temperature Range -40 to +85 -40 to +85 -20 to +85 °C
Storage Temperature Range -55 to +100 -55 to +100 -55to +100
Reverse Voltage (I = 100 pA) 5 \4
Transient Forward Current!3! 500 mA
(10 pusec Pulse)
Lead Soldering Temperature 260°C for 3 seconds
[1.6 mm (0.063 in.) below
seating plane]
Notes:

1. See Figure 5 to establish pulsed operating conditions.

2. For Red, Orange, and Green derate linearly from 50°C at 0.5 mA/°C. For Yellow derate linearly from 50°C at 0.34 mA/°C.

3. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die
and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the Absolute
Maximum Ratings. '

Optical

The radiation pattern for these
light bar devices is approximately
Lambertian. The luminous sterance
may be calculated using one of the
two following formulas:

= Iy (cd)
by el = 1o

_ nly (cd)
Ly (footlamberts) = NG)
Size of light emitting area (A)
=3.18 mm x 5.72 mm
= 18.19 x 106 m2
= 195.8 x 10-6 ft2
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10-Element Bar Graph Array

Technical Data

Features

¢ Custom Multicolor Array
Capability

* Matched LEDs for Uniform
Appearance

* End Stackable

* Package Interlock Ensures
Correct Alignment

* Low Profile Package

* Rugged Construction

* Large, Easily Recognizable
Segments

* High ON-OFF Contrast,
Segment to Segment

* Wide Viewing Angle

* Categorized for Luminous
Intensity

* HDSP-4832/4836/4840/4850
Categorized for Dominant
Wavelength

« HLCP-J100 Operates at Low
Current
Typical Intensity of 1.0 mcd at
1 mA Drive Current

Applications

* Industrial Controls

¢ Instrumentation

¢ Office Equipment

* Computer Peripherals
¢ Consumer Products

5963-7037E

Description

These 10-element LED arrays are
designed to display information
in easily recognizable bar graph
form. The packages are end
stackable and therefore c