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Intensive solid state research, the development of
advanced manufacturing techniques and continued
expansion has enabled Hewlett-Packard to
become a high volume supplier of quality,
competitively priced LED displays, LED lamps,
optocouplers, fiber optics, and emitters/detectors.

In addition to our broad product line, Hewlett-
Packard also offers the following services:
immediate delivery from any of our authorized
stocking distributors, applications support, special
QA testing, and a one year guarantee on all of our
optoelectronic products.

This package of products and services has enabled
Hewlett-Packard to become a recognized leader in
the optoelectronic industry.




Hewlett-Packard is one of the world’s development expenditures traditionally

leading designers and manufacturers average about 10 percent of sales

of electronic, medical, analytical, and revenue, and over 1,500 engineers f
computing instruments and systems, and scientists are assigned the -
diodes, transistors, and optoelectronic responsibilities of carrying out the
products. Since its founding in Palo company’s various R and D projects.

Alto, California, in 1939, HP has done

. HP produces more than 4,000
its best to offer only products that

products at 32 domestic divisions in

represent significant technological California, Colorado, Oregon, Idaho,
advancements. Massachusetts, New Jersey and

To maintain its leadership in Pennsylvania and at overseas plants
instrument and component technology, located in the German Federal
Hewlett-Packard invests heavily in new Republic, Scotland, France, Japan,
product development. Research and Singapore, Malaysia and Brazil.

O B PWLETY PR D

T TR
P A

ii




However, for the customer, Hewlett-
Packard is no further away than the
nearest telephone. Hewlett-Packard
currently has sales and service offices
located around the world.

These field offices are staffed by
trained engineers, each of whom has
the primary responsibility of providing
technical assistance and data to
customers. A vast communications
network has been established to link
each field office with the factories and
with corporate offices. No matter what
the product or the request, a customer
can be accommodated by a single
contact with the company.

Hewlett-Packard is guided by a set of
written objectives. One of these is “to
provide products and services of the
greatest possible value to our
customers”. Through application of
advanced technology, efficient manu-
facturing, and imaginative marketing, it
is the customer that the more than
43,000 Hewlett-Packard people strive
to serve. Every effort is made to

anticipate the customer’s needs, to
provide the customer with products
that will enable more efficient
operation, to offer the kind of service
and reliability that will merit the
customer’s highest confidence, and to
provide-all of this at a reasonable
price.

To better serve its many customers’
broad spectrum of technological
needs, Hewlett-Packard publishes
several catalogs. Among these are:

e Electronic Instruments and Systems
for Measurement/Computation
(General Catalog)

e DC Power Supply Catalog
e Medical Instrumentation Catalog

e Analytical Instruments for Chemistry
Catalog

e Coax, and W/G Measurement
Accessories Catalog

e Diode and Transistor Catalog

All catalogs are available at no charge
from your local HP sales office.

Where Reputation and Quality Count

When quality represents a competitive
edge, or when the reputation and
dependability of your products is on
the line, you can count on Hewlett-
Packard Optoelectronic components
for excellent product consistency.

The optoelectronic products available
include a complete line of GaAsP and
GaP discrete light emitting diodes
(LED’s), numeric, hexadecimal, and

iii

alphanumeric displays, optocouplers,
fiber optics, and emitters/detectors.
For a general overview of the products
available, the next seven pages will
include highlights of the discrete
product family groups. There is
complete technical data included in
this designer’'s catalog for each of the
Hewlett-Packard Optoelectronic
products.




Fiber Optics (Page 2)



The Data Link of the Future is

Available from HP Today!

In 1978, Hewlett-Packard introduced
its first complete fiber optic system.
Fiber optics is one of the most exciting
and fastest growing technologies in
data transmission. With fiber optics,
pulses of light travel down hair-thin
fibers replacing electrical signals
transmitted over copper wire. The light
signals are impervious to electrical or
magnetic interference and therefore
generate no electrical or magnetic
noise. This makes them ideal for
linking computers or control devices
and their peripherals in different
environments such as those found in
factories, aircraft, hospitals and large
power plants.

As shown in the photograph on the
left, a fiber optic system consists of a
transmitter, a receiver, and a length of
cable encasing the hair-thin glass or
plastic fiber that carries optical signals.

Currently, Hewlett-Packard’s fiber optic
system is capable of receiving signals
from distances up to 100 metres, and
in the near future will be able to
include distances as far as one
kilometer.

The design of cost effective fiber optic
systems requires the understanding
and analysis of several complex
technologies — optical fibers,
precision connectors, LED/laser
emitters, photodetectors, circuit design,
packaging, and optics. Hewlett-
Packard’s approach to the design of
fiber optic hardware is systems
oriented, drawing on the broad base of
technologies available within our
computer, instrumentation, semi-
conductor components, and corporate

research and development activities.

State-of-the-art LED, photodetector,
and integrated circuit capability are at
the heart of HP's fiber optic systems.
Beginning on page 2 of this catalog,
you will find further details on Hewlett-
Packard'’s fiber optic systems.




Alphanumerlc Dlsplay Subsyslem (Page 102)

i il
1E

AL P H

20mm (0. 8”) Display (page 21)



HP’s First Stand-Alone

Alphanumeric Display System is Here!

Hewlett-Packard has expanded its
selection of both alphanumeric and
seven-segment numeric displays to
satisfy an even broader base of
applications.

Hewlett-Packard’s completely sup-
ported alphanumeric display system,
shown in photograph on the left, allows
freedom from costly display mainten-
ance, requires very low operating
power, and minimizes the interaction
normally required for alphanumeric
displays. The display system is TTL
compatible, requires a single 5V
supply, and easily interfaces to a
keyboard or microprocessor. It is
ideally suited for word processing
equipment, instrumentation, desktop
calculators, and automatic banking
terminal applications.

Hewlett-Packard’s new yellow alpha-
numeric display is the answer to
applications that require small size and
prohibit the use of red displays. Both
red and yellow alphanumeric displays
feature four 5 x 7 dot matrix
characters and on-board shift registers
for data storage. They are contained in
16-pin DIPs which are end-stackable
for unlimited possibilities in alpha-
numeric display formatting.

Available in four- and eight-character
end-stackable modules are Hewlett-
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Packard’s 18-segment solid state LED
alphanumeric displays. Magnification
of the LED by an integral lens results
in a character size of 3.8mm (0.15 in.)
making these displays ideal for use in
computer peripheral products, auto-
motive instrument panels, calculators,
and electronic instruments and
systems requiring low power
consumption.

Low cost numeric displays, packaged
single or clustered, are available in
character heights from .11 to .8". Low
power small character displays have
been designed for portable instru-
mentation and calculator applications.
Other seven-segment display units are
available in red, yellow, and green
colors for use in instrumentation, point
of sale terminals, and TV indicator
applications. High power, sun-light
viewable, large character displays are
readily adapted to outdoor terminals,
gas pumps and agricultural instru-
mentation. For these displays, Hewlett-
Packard has successfully integrated a
gray package design with untinted
segments. This results in excellent
bright ambient contrast enhancement.

Integrated numeric and hexadecimal
displays (with on-board IC’s), available
in plastic and hermetic packages,
solve the designer’s decoding/driving
problem. These displays have been
designed for low cost and ease of
application in a wide range of
environments.




Brighten-Up Your Message with Light Bars!

Light Bar Modules are Hewlett-
Packard’s answer to the problem of
how to effectively backlight legends.
The Light Bar’s large, uniformly
illuminated surface provides a bright
light source available in either high
efficiency red, yellow, or green. The
universal pinout arrangement allows
connecting in parallel, series, or
series/parallel configurations. Hewlett-
Packard’s Light Bar Modules come in
two sizes, are X-Y stackable, and flush
mounting is easy and convenient.
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Besides the new Light Bar Modules,
Hewlett-Packard LED lamps are
available in a wide variety of plastic
and hermetic packages to satisfy
almost any application. Many styles
can be mounted on a front panel using
clips and all are suitable for P.C. board
mounting. Hewlett-Packard military
screened hermetic lamps are very
popular in applications demanding hi-
reliability.

Products with wide or narrow viewing
angles, and a range of brightnesses,
are available in red, high efficiency
red, yellow and green. Package
styles include the tradi-
tianal T-1-3/4, T-1, and
TO-18 packages, as
well as our own
subminiature (stackable
on 2.54mm [0.100 in.]
centers), rectangular,
and panel mountable
hermetic packages.



¥ High Speed

¥ Low Input Current/High Gain

i High Reliability

Hewlett-Packard’s family of opto-
couplers provide economical, high
performance solutions to problems
caused by ground loops and induced
common mode noise for both analog
and digital applications in commercial,
industrial, and military products.
Hewlett-Packard'’s original approach
toward integrated output detectors
provides performance not found in
conventional phototransistor output
optocouplers. With 3000 VDC isolation,
the types of optocouplers available
include high speed devices capable of
10M bits and high gain devices which
are specified at 400% CTR at input
currents as low as 0.5mA. In addition,

Dptocouplers!
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highly linear optocouplers are useful in
analog applications, and a Hewlett-
Packard integrated input optically
coupled line receiver can be
connected directly to twisted pair wires
without additional circuitry. Most of
these devices are available in dual
versions, as well as in hermetic DIP
packages. For military users, Hewlett-
Packard’s established hi-rel capability
facilitates economical, hi-rel purchases.

\\

High-Speed Optocoupler (Page 194)



High Resolution Sensing!

As the growing trend continues for
microprocessor systems capable of
high-resolution-mechanical to
electronic-interfaces, Hewlett-Packard
addresses a genuine unfulfilled need
with their new optical sensor. This
small, self-contained optical reflective
sensor (shown in photo below)
combines a light source and detector
with focused optics in a single
package. This unique component can
detect an object as fine as a human
hair as well as the precise edge of
large objects such as paper or printed
lines and marks. It therefore becomes
ideally suited in such applications as
pattern recognition, optical limit
switching, tachometry, defect detec-
tion, and bar code scanning.

In addition to the complete

emitter/detector system described in
the optical scanner, Hewlett-Packard
also offers the designer the choice of

Optical Reflective Sensdr (Page 231“)

discrete emitter and detector
components. High radiant intensity
emitters near infrared in both floodlight
and spotlight configurations are ideally
suited for use in optical transducers
and encoders, smoke detectors, and
fiber optic drivers.

Hewlett-Packard PIN photodiodes are
excellent light detectors with an
exceptionally fast response of 1ns,
wide spectral response from near
infrared to ultra-violet, and wide range
linearity (constant efficiency over 6
decades of amplitude). With dark
current as low as 250pA at 10V, these
detectors are especially well-suited for
operation at low light levels. The
device construction allows high speed
operation at reverse voltages of 5
volts. Some applications include fiber
optic receivers, laser scanners, range
finders, and medical diagnostic
equipment. High reliability test
programs are also available.



This Optoelectronics Designer’s Cata- How To Order

log contains detailed, up-to-date All Hewlett-Packard components may

specifications on our complete be ordered through any of the Sales

optoelectronic product line. It is and Service Offices listed on pages

divided into five major product 363-366. In addition, for immediate

sections: Fiber Optics, Displays, delivery of Hewlett-Packard opto-

Lamps, Optocouplers, and Emitters/ electronic components, contact any of

Detectors. A special section which the world-wide stocking distributors

includes all of the latest application and representatives listed on pages

notes in full-length version follows the 360-362.

Emitters/Detectors product section.

Hewlett-Packard Sales and Service Warranty

Offices are listed on pages 363-366 ,

and the Hewlett-Packard Components HP’s Components are warranted

Franchised Distributors and Represen- against defects in material and

tatives Directory can be found on workmanship for a ‘perlod of one year

pages 360-362. from'the date of shlpment. HP will
repair or, at its option, replace

How To Use This Catalog Components that prove to be defective

in material or workmanship under
proper use during the warranty period.
This warranty extends only to HP

Three methods are incorporated for
locating components:

e a Table of Contents with tabs that customers.
allows you to locate components by
their general description. No other warranties are expressed
@ a Numeric Index that lists all or implied, including but not limited
components by part number, and to, the implied warranties or
e a Selection Guide for each product merchantability and fitness for a
group giving a brief overview of the particular purpose. HP is not liable

product line. for consequential damages.
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HCPL-2502 (5082-4352) __ 186 HDSP-3530 25
HCPL-2530 (5082-4354) ______ 190 HDSP-3531 25
HCPL-2531 (5082-4355) _____ 190 HDSP-3533 25
HCPL-2601 (5082-4361) ______ 198 HDSP-3536 25
HCPL-2602 202 HDSP-3730 25
HDSP-3731 25
HCPL-2630 (5082-4364) ______ 208 HDSP-3733 25
HCPL-2730 216 HDSP-3736 25
HCPL-2731 216 HDSP-4030 25
HCPL-2770 __ (Contact Factory) HDSP-4031 25
HDSP-2000 94 HDSP-4033 25
* HDSP-2001 08 HDSP-4036 25
* HDSP-2416 102 HDSP-4130 25
* HDSP-2424 102 HDSP-4131 25
* HDSP-2432 102 HDSP-4133 25
HDSP-4136 25
*HDSP-2440 102 HDSP-6504 114
*HDSP-2470 102 HDSP-6505 114
*HDSP-2471 102 HDSP-6508 114
*HDSP-2472 102 HDSP-6509 114
*HEDS-1000 231

HDSP-3400 21
HDSP-3401 21 HEMT-3300 238
HDSP-3403 21 HEMT-6000 240
HDSP-3405 21 *HFBR-0010 (Contact HP Sales Office)

HDSP-3406 21 *HFBR-1001 4
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*HFBR-2001
*HFBR-3001

*HFBR-3002
*HFBR-3003
*HFBR-3004
*HFBR-3005

HLMP-0300
HLMP-0301
HLMP-0400
HLMP-0401
HLMP-0500
HLMP-0501

HLMP-0930
HLMP-0931
HLMP-1300
HLMP-1301
HLMP-1302
HLMP-1400

HLMP-1401
HLMP-1402
HLMP-1500
HLMP-1501
*HLMP-1502

*HLMP-2300
*HLMP-2350
*HLMP-2400
*HLMP-2450
*HLMP-2500
*HLMP-2550

HLMP-6203
HLMP-6204
HLMP-6205
HLMP-6600
HLMP-6620

HPBK-1000

JAN 1N5765
JAN 1N6092
JAN 1N6093
JAN 1N6094

(5082-4670)

(5082-4570)

(5082-4970)

(5082-4684)

(5082-4584)

(5082-4984)

12

12
12
12
12

137
137
137
137
137
137

175
175
141
141
141
141

141
141
141
141
141

131
131
131
131
131
131

167
167
167
169
169

248

175
175
175
175

XV

JANTX 1N5765
JANTX 1N6092
JANTX 1N6093
JANTX 1N6094

M 19500/519-01
M 19500/519-02
M 19500/520-01
M 19500/520-02
M 19500/521-01
M 19500/521-02

TX-4365"

175
175
175
175

175
175
175
175
175
175

See 6N134 TXV

TXB-4365!"" __ See 6N134 TXVB
TXVB HCPL-2770 (Contact Factory)

TXV HCPL-2770

(Contact Factory)

1N5765 175
1N6092 175
1N6093 175
1N6094 175
4N45 220
4N46 220
5082-4100 163
5082-4101 163
5082-4150 163
5082-4160 163
5082-4190 163
5082-4203 242
5082-4204 242
5082-4205 242
5082-4207 242
5082-4220 242
5082-4350!" See 6N135
5082-4351!") See 6N136
5082-4352/2) ___ See HCPL-2502
5082-4354/21 ___ See HCPL-2530
5082-43552 __ See HCPL-2531
5082-4360!" See 6N137
5082-43612 _____ See HCPL-2601
5082-4364/) ___ See HCPL-2630



Alphanumeric Index (Continued)

5082-4365!"" ___ See 6N134 5082-4787 175
5082-4370"1 ___ See 6N138 5082-4790 157
5082-4371!1) See 6N139 S082-4791 it
E— 5082-4850 153
5082-4403 145 5082-4855 153
5082-4415 145
5082-4440 145 5082-4860 173
5082-4880 145
5082-4444 145 5082-4881 145
5082-4468 173 5082-4882 145
5082-4480 147 5082-4883 145
5082-4483 147
5082-4484 153 5082-4884 145
5082-4885 145
5082-4486 147 5082-4886 145
5082-4487 155 5082-4887 145
5082-4488 155 5082-4888 145
5082-4494 158 5082-4950 149
5082-4550 149 5082-4955 149
5082-4555 149 5082-4957 149
5082-4557 149 5082-4958 149
5082-4558 149 5082-4970 See HLMP-0501
5082-4570 See HLMP-0401 5082-4984 See HLMP-1501
5082-4584 See HLMP-1401 5082-4987 175
5082-4587 175 5082-4990 157
5082-4590 157 5082-4992 157
5082-4592 157 5082-4995 157
5082-4595 157 5082-4997 157
5082-4597 157 5082-7010 82
5082-4650 149 5082-7011 82
5082-4655 149 5082-7100 120
5082-4657 149 5082-7101 120
5082-4658 ‘ 149 5082-7102 120
5082-4670 See HLMP-0301 5082-7240 65
5082-4684 See HLMP-1301 5082-7241 65
5082-4687 175 5082-7265 69
5082-4690 157 5082-7275 69
5082-4693 157 5082-7285 69
5082-4694 157 5082-7295 69
5082-4695 157 5082-7300 73
5082-4707 181 5082-7302 73

5082-4732 171 5082-7304 73
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5082-7340
5082-7356
5082-7357

5082-7358
5082-7359
5082-7391
5082-7392
5082-7393
5082-7395

5082-7402
5082-7403
5082-7404
5082-7405
5082-7412

5082-7413
5082-7414
5082-7415
5082-7432
5082-7433

5082-7440
5082-7441
5082-7442
5082-7444
5082-7445

5082-7446
5082-7447
5082-7448
5082-7449

5082-7610
5082-7611
5082-7613
5082-7616

5082-7620
5082-7621
5082-7623
5082-7626

5082-7630
5082-7631
5082-7633
5082-7636

73
77
77

77
77
88
88
88
88

49
49
49
49
49

49
49
49
53
53

57
57
57
57
57

57
57
57
57

31
31
31
31

31
31
31
31

31
31
31
31

xvii

5082-7650 36
5082-7651 36
5082-7652 36
5082-7653 36
5082-7656 36
5082-7660 36
5082-7661 36
5082-7662 36
5082-7663 36
5082-7666 36
5082-7670 36
5082-7671 36
5082-7672 36
5082-7673 36
5082-7676 36
5082-7730 41
5082-7731 41
5082-7732 See 5082-7736
5082-7736 41
5082-7740 41
5082-7750 45
5082-7751 45
5082-7752 See 5082-7756
5082-7756 45
5082-7760 45
6N134 (5082-4365) 224
6N134 TXV (TX-4365) 224
6N134 TXVB (TXB-4365) _____ 224
6N135 (5082-4350) 186
6N136 (5082-4351) 186
6N137 (5082-4360) 194
6N138 (5082-4370) 212
6N139 (5082-4371) 212
6N140 ___ (Contact Factory)
6N140 TXV _ (Contact Factory)
6N140 TXVB __ (Contact Factory)

NOTES:

1. EIA Registered. (Part no. changed)

2. Part no. changed.
*New product.
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Fiber Optics

Features, Advantages, Benefits ...... 2
Transmitter

Receiver

Cables




Fiber Optics!

Fiber optics is emerging as a practical, cost-effective technology for data communications.

Pulses of light traveling down hair-thin fibers are replacing electrical signals transmitted over
copper wires. The transmission of information over optical cables offers many features, e
advantages, and benefits, some not available with any other technology:

o Features o Advantages e Benefits
Optical transmission Complete input-output Freedom from ground loops.
path electrical isolation Lightning safe.
Light pulse “carrier” No EMI susceptibility or Freedom from induced noise.
signals radiation Freedom from crosstalk.
Secure communications.
Very high distance/bandwidth Greater data rates at longer
products achievable distances than wire/coax.
Bandwidth independent Light weight, small diameter Lower cost installation and
of cable size cables possible maintenance. More bandwidth
(channels) per unit area or unit
weight.

Versatile

HP’s new fiber optic systems are point-to-
point links intended for short to intermediate
distance processor-to-processor or pro-
cessor-to-peripheral interconnection in
commercial, industrial, or military appli-
cations. Some of these are:

o | arge computer installations

Distributed processing (minicomputer)
systems

Hospital computer systems
Power plant communications/control
Industrial/process control

Industrial or military secure

communications

o Aircraft/shipboard data links

e High voltage or electromagnetic field
research

¢ Remote instrumentation systems

e Factory data collection

In many of these applications induced noise,
ground potential differences, high voltage, or
extended distance, make twisted wire or
coaxial data links difficult or impossible to
use. Fiber optics can offer an alternative to
expensive shielding, conduit, isolation
transformers, or data error checking and
retransmission circuitry.




System Specifications*

DATA RATE:
DATA FORMAT:
LINK DISTANCE:
BIT ERROR RATE:

DC to 10Mb/s NRZ
No restrictions

0 to 100 metres
107 max. at 10Mb/s
N}Z

TTL compatible

(1 LSTTL load)
TTL compatible (up
to 20 LSTTL loads)

DATA INPUT:
DATA OUTPUT:

CABLE
CONSTRUCTION: Reinforced, polyure-
thane jacketed,
single fiber, glass

core and cladding.
POWER SUPPLY
REQUIREMENTS
TRANSMITTER:
RECEIVER:
OPERATING TEMPER-
\TURE RANGE: 0°C to 70°C

‘Detailed electrical and mechanical specifications are
contained in the following data sheets: HFBR-1001, HFBR-

2001, HFBR-3001 to -3005.

5VE5% at 125mA
5V*5% at 100mA

Systems and Components

Easy-To-Use

The HP Fiber Optic Link is a versatile, easy-
to-use system. It does not require optical
design expertise, calibration or adjustment.

To make it easy to get started, HP offers the
HFBR-0010, a complete 10 metre simplex link
consisting of a transmitter, a receiver, a 10
metre connector/cable assembly, and
technical literature. Also available are
separate components: the HFBR-1001 100
metre digital transmitter, the HFBR-2001
digital receiver, and the HFBR-3001 through
-3005 connector/cable assembilies in five
standard lengths: 10, 25, 50, 75, and

100 metres.

HP systems feature:

o Compatible plug-together transmitters,
receivers, and cable assemblies

e Miniature PC board mountable packages
e TTL electrical interfaces
o Single 5 volt power supply requirement

e Accepts any data format from DC to
10 Mbits NRZ

e Accommodates cable lengths up to
100 metres

e Integral fiber optic connectors

e Built-in “link monitor”

HP Part No. Description Page No.

HFBR-0010 Complete 10 Metre Simplex System (Contains (Contact‘HP
one each HFBR-1001, -2001, -3001) Sales Office)

HFBR-1001 100 Metre Digital Transmitter 4

HFBR-2001 Digital Receiver 8
Connector/Cable Assemblies:

HFBR-3001 10 Metre

HFBR-3002 25 Metre

HFBR-3003 50 Metre 12

HFBR-3004 75 Metre

HFBR-3005 100 Metre




= FIBER OPTIC
HEWLETT ﬂ PACKARD 100 METRE DIGITAL HFBR-1001
COMPONENTS TRANSMITTER

TECHNICAL DATA APRIL 1979

Features

¢ HIGH SPEED: dc to 10Ms/s NRZ*

LONG DISTANCE: 100 metres*

LOW PROFILE: Fits 12.7mm (0.5") spaced card rack
NO HEAT SiNK REQUIRED

ARBITRARY DATA FORMAT*

e TTL INPUT LEVELS

o SCHMITT DATA INPUT

e OPTICAL PORT CONNECTOR T

¢ SINGLE 5V SUPPLY

*When used with HFBR-2001 Receiver Module and HFBR-3001 to
-3005 Cable/Connector Assemblies.

Description

The HFBR-1001 fiber optic transmitter is an integrated electrical to optical transducer designed for digital data transmission over
single fiber channels. A bipolar integrated circuit and a GaAsP LED convert TTL level inputs to optical pulses at data rates from
dc to 10Mb/s NRZ. An integral optical connector on the module allows easy interfacing without problems of source/fiber
alignment. The low profile package is designed for direct printed circuit board mounting without additional heat sinking.

The HFBR-1001 is intended for use with HFBR-3001 to-3005 fiber optic cable/connector assemblies, and the HFBR-2001 fiber
optic receiver for transmission distances up to 100 metres. The HFBR-1001 generates optical signals in either of two externally
selectable modes. The internally-coded mode produces a 3-level coded optical signal for reception and decoding by the HFBR-
2001 receiver. This feature provides data format independence over the data rate range of dc to 10Mb/s NRZ while allowing for
wide dynamic range and high sensitivity at the receiver. The externally-coded mode produces a 2-level optical signal which is a
digital replica of the data input waveform. Used in this mode with the HFBR-2001 receiver, the user must provide proper data
formatting (explained in the HFBR-2001 data sheet) to insure proper receiver operation. In either mode, the radiant output is
radiologically safe (per ANSI Z136.1-1976).
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Package Dimensions

PIN 1'\ WHITE DOT BARREL CAUTION:
LOCK NUT 1. LOCK NUT AND BARREL SHOULD
= [ packand ! NOT BE DISTURBED.
=] [k 2 ~ ~_ JJ 1032 UNF THD. 2. SCREWS ENTERING THE 256
p— 5 d ] THREADED MOUNTING HOLES
— f X MUST NOT TOUCH BOTTOM.
3. THE HFBR-3001 TO -3005
254 TvP 96 MAX CONNECTOR SHOULD NOT BE
ey 9.40:1.27 1 = "(038) TIGHTENED BEYOND THE LIMITS
. (370 +.050) 01 792 SPECIFIED IN THE HFBR-3001 TO
3.35 (312) ~3005 DATA SHEET.
(132) I :

=l l 5.21:.25

PIN | FUNCTION
¥ 1as L‘ 12 } (205 +.010) 1_| MODE SELECT
B9 . 20 (1:710) R 1060) ; Z&UND
8.26 REF. ™ (126) 1.450)"] 6.08 = .25 2 v
(.325) {.200 =.010) ce
W ‘ 5 | DATAINPUT
J—
1651 § Waa— i J,l_\?_ -
(.650) — | :
| ea NOTES:
c [ 10.16+.25 1. DIMENSIONS IN mm (INCHES}
; (400 +.010) 2. UNLESS OTHERWISE SPECIFIED
38215 SQ. TYP, " 2-56 UNC THD. X 5.6 (.22) DEEP THE TOLERANCE ON ALL
(015 =.006) MOUNTING HOLES 2 PLCS. DIMENSIONS IS 2.38mm (:,015")




Absolute Recommended
Maximum Ratings Operating Conditions

Parameter Symbol | Min [Max |Units | Note Parameter Symbol | Min | Max |Units | Note
Storage Temperature Ts -55|+85 | °C Ambient Temperature TA 0o 70 | °C
Operating Temperature TA o 70| ¢ Supply Voltage Vee |4.75]5.25( V 4
Temperature 260 | °C High Level Input Voltage,
i \Y 2.0 |V, \%
Lead Soldering Time 0] s 3 Mode Select or Data Input - cc

Supply Voltage Vee |-05 6l v Low Level Input Voltage, viL o los v

Mode Select or Data Input

Mode Select or

\" -05|65| V
Data Input Voltage I Data Input Voltage Pulse th, 1 | 100 ns

Duration (high or low)

EleCtricaI/ODtical Characteristics 0°C to 70°C Unless Otherwise Specified

Parameter Symbol Min Typ(e) Max | Units Conditions Fig. | Note
High Level Mode Select IH 100 BA | Ve = 525V, V) = 2.4V
Input Current Data Input 20 )
Low Level Mode Select -1.6
hL mA | Voo = 5.25V, V| = 0.4V
Input Current Data Input -0.6
Supply Externally-Coded 170 Mode Select | Data Input High
Current Mode High Ve =5.25V
lee 40 mA Data Input Low 1 5
Vo =4.75V 2
Internally-Coded 68 95 | 125 Mode Select | Data Input High or Low
Mode Low Vee =5.25V
High Level [ 67 Data Input High
9 H Mode Select High 9
Optical Low Level PL 3 Data Input Low 1,
Flux Mid Level (average) oM 35 MW | Mode Select Low | Data Input 2,
€ i <peak-to—peak) A 22| 32 Modo Select High Square Wave 3 o
xeursion | =————— ¢ ode Select Higl at 500 kHz
Amplitude Symmetry,Flux Excursion Ratio k 0.8 1.2 - Mode Select Low 1 7
Exit Numerical Aperture N.A. 0.5 —_ 3
Optical Port (fiber optic core) Diam. Dc 200 um
Coupling from area mismatch xp 6.0 a8 with HFBR-3001 to -3005 Cable and
Loss from numerical aperture LA, 4.0 Connector Assembly
mismatch
Peak Emission Wavelength Ap 700 nm 4

DvnamiC Characteristics 0°C to 70°C Unless Otherwise Specified

Parameter Symbol { Min Typ‘s) Max | Units Conditions Fig. | Note
High-to-Low Data Input
Voltage St tPHL 31] 45 ns
P i oltage Step
ropagation Vee =475V 1 8
Delay Low-to-High Data Input . 35| 80
ns
Voltage Step PLH
Refresh Pulse Duration ) 60 ns
Ve = 5.00 V, Mode Select Low 1 8
Internally-Coded Mode | Repetition Rate frR 300 kHz
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Figure 2. Schematic Diagram.
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Figure 4. Emission Spectrum.

*The optical fiber is recessed within the barrel at a distance of approximately 7mm. Solid line represents radiation pattern from fiber
stub without obscuration by connector barrel. Dashed line represents radiation pattern as seen from outside of connector.

Notes (cont'd):
3. Measured at a point 2mm (.079 in.) from where lead enters

package.

recommended.

. A supply decoupling network of 2.2uH with 60uF is

. Average currents for steady-state conditions at Data Input.
. For typical values, Vg = 5.00V and Tp = 25°C.
. Flux excursion ratio, k, is the ratio of flux excursion above mid

level to flux excursion below mid level. K= oH — IM-

™M~ L

8. The refresh pulse is interrupted (abbreviated) if Data Input
changes state during the refresh pulse. MAX propagation delay
is for Data Input changing state during the maximum excursion
of the refresh pulse.

9. Flux excursion

A¢ = 0.5 (bH — bL), or Ad = 0.5 (bpg — b1 » (1+K).

Notice that under the conditions specified for A¢, the
average flux is (A¢ + ¢L).




Electrical Description

The HFBR-1001 has two modes of operation: Internally-Coded
mode and Externally-Coded mode. These are selected by
making the Mode Select input “low” for Internally-Coded mode
and “high” for Externally-Coded mode. With Mode Select
“low,” the optical signal generator in the HFBR-1001 produces
a “mid-level” flux which has positive or negative excursions,
depending on whether Data Input is “high” or “low.” In this
Internally-Coded mode, a train of positive excursions is initi-
ated when Data Input goes “high;” when Data Input goes
“low,” a train of negative excursions is initiated. These ex-
cursions are pulses of approximately 60ns duration with a
300kHz repetition rate. Each initiation of a pulse train starts
with a full-duration pulse, but when Data Input changes state,
the train is terminated—even at mid-pulse—as a new train of
opposite-polarity pulses is initiated. With this coding scheme
and the low duty factor, the average flux is always near the
mid-level, regardless of the data rate or duration in either
state. This coding scheme is designed to operate the HFBR-
2001 Fiber Optic Receiver most effectively; the mid-level flux
operates the Receiver’s dc-restorer and the “refresh” pulses
of either polarity keep the Receiver's ALC voltage at the
proper level, allowing low propagation delay for any change
of state at Data Input. Since propagation delay is always the
same, the Internally-Coded mode permits transmission of
analog information, e.g., by means of Pulse Width Modulation.
Another advantage of the 3-level Internally-Coded mode is
that supply current is nearly the same for either logic state,
thus reducing transients on the power supply line.

With Mode Select “high,” the optical signal is at full maximum
(~2 X mid level) when Data Input is “high,” and nearly zero
when Data Input is “low.” This mode provides for these three
applications:

1. Steady state turn-on of the photo-emitter at maximum flux
level (e.g., for system diagnosis).

2. Stand-by mode (e.g., when the system is not in use).

3. Transmission of 2-level optical signals from externally
generated code (e.g., Manchester) for receivers not con-
figured for the 3-level code. With Mode Select “high,” the
output is either ¢, or ¢|_. Direct analog operation is not
possible due to hysteresis in the response of the optical
signal to the Data Input signal.

Mechanical and
Thermal Considerations

Typical power consumption is less than 500mW so the trans-
mitter can be mounted without consideration for external heat
sinking. The optical port is an optical fiber stub centered in a
metallic ferrule. This ferrule supports a split-wall cylindrical
spring sleeve which aligns the ferrule in the Transmitter with
the ferrule in the HFBR-3001 t0-3005 Fiber Optic Connector/
Cable. The connection procedure is to FIRST start the Con-
nector ferrule into the sleeve; THEN screw the coupling ring
on the barrel. The barrel performs no alignment function; its
purpose is to hold the ferrule faces together when the coupling
ring is tightened as specified in the HFBR-3001 to-3005 Fiber
Optic Connector/Cable data sheet.

The HFBR-1001 should be mounted so that the lock nut at the
optical port is not disturbed. Moving the lock nut can cause
misalignment of the optical fiber stub inside the module result-
ing in a reduction of power output. Mounting at the edge of a
printed circuit board with the lock nut overhanging the edge is
recommended.
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Features

° HIGH SPEED: dc to 10Mb/s NRZ*

e LOW NOISE: 10~° BER with 0.8 W Input*

° LOW PROFILE: Fits 12.7mm (0.5") spaced card rack
e SINGLE SUPPLY VOLTAGE

* WIDE OPTICAL DYNAMIC RANGE: 23dB

e OPTICAL PORT CONNECTOR

ARBITRARY DATA FORMAT*

TTL OUTPUT LEVELS

LINK MONITOR: Shows Satisfactory Input Signal*

*When used with HFBR-1001 Transmitter and HFBR-3001 to -3005
Cable/Connector Assemblies.

Description

HFBR-2001 fiber optic receiver is an integrated optical to electrical transducer designed for reception of digital data over single
fiber channels. A silicon PIN photodetector and a bipolar integrated circuit convert optical pulses to TTL level outputs with an
optical sensitivity of .8uW, a dynamic range of 23 dB, and data rates to 10 Mb/s NRZ. An integral optical connector on the
module allows easy interfacing without problems of fiber/detector alignment. The low profile package is designed for direct
printed circuit board mounting without additional heat sinking.

The HFBR-2001 is intended for use with HFBR-3001 to -3005 fiber optic cable/connector assemblies and the HFBR-1001 fiber
optic transmitter. In order to provide wide dynamic range, dc response, and high sensitivity, the receiver must periodically extract
information from the optical waveform. When operating with the HFBR-1001 transmitter in the internally-coded mode, this
information is automatically provided by the transmitter. When operating in the externally-coded mode, or with another transmis-
sion source, the user must provide proper data formatting to insure proper receiver operation.

An additional TTL output called Link Monitor (LM), provides a digital indication of link continuity independent of the presence of
data. Link continuity is indicated by a logical high output state.

Package Dimensions

3
1
i

PIN 1, ~ BARREL CAUTION:
LOCK NUT 1. LOCK NUT AND BARREL SHOULD
| = NOT BE DISTURBED.
= — 2, SCREWS ENTERING THE 2.56
= .- - 1) 1032 UNF THD. q THREADED MOUNTING HOLES
f— f . MUST NOT TOUCH BOTTOM.
3. THE HFBR-3001 TO-3005
96 MAX CONNECTOR SHOULD NOT BE
254 TYP. 9.40:1.27 - — (038) TIGHTENED BEYOND THE LIMITS
(.100) (370 +.050) Cady SPECIFIED IN THE HFBR-3001 TO
3.35 7 ‘73":;) 3005 DATA SHEET.
R ;
5.21+.25
T T (206 + 010) PIN FUNCTION
8.9 MIN. (’,‘37":3) L (10»35) 1 TEST POINT
(.35) . 3 2 LINK MONITOR
B e 320 _____"_11.43___
8.26 REF. {1.26) 1.450) 5.08 +.25 3 GROUND
(325 (.200 =.010) 2 Ve
t | = @@— 5 DATA OUTPUT
16.51 == OSSRy |
1.650) [ I ea ¥ NOTES:
| = & a2 1. DIMENSIONS IN mm (INCHES)
T 4 B x4 2. UNLESS OTHERWISE SPECIFIED
38:2.15 5Q. TYP. " 2- 56 UNC THD. X 5.6 {.22) DEEP THE TOLERANCE ON ALL
(.015 +.006) MOUNTING HOLES 2 PLES. DIMENSIONS IS +.38mm (=.015”)




Absolute Maximum Ratings

Parameter Symbotl Min Max Units Note
Storage Temperature Ts -55 85 °C
Operating Temperature TA 0 70 °c
Lead Soldering Temperature 260 °C 3
Cycle Time 10 s
Supply Voltage Vece -0.5 6.0 v
QOutput Voltage (High State) VOH 6.0 \Y
Recommended Operating Conditions
Parameter Symbol Min Max Units Note

Ambient Temperature Ta 0 70 °c
Supply Voltage Vee 4.75 5.25 \"
Supply Ripple {Peak-to-Peak) aVee 250 mV 4
High Level Link Monitor -100
Qutput Current Data Qutput 10H -400 uh
Low Level Output Current loL 8 mA
Average Input Flux M 0.8 100 uW 6
Peak-to-Peak Input Flux OH-PL 1.6 200 uw
Optical Input | 2-Level High Level tH 100 5000 ns
Pulse Duration | Code Low Level JN
and Timing Flux Excursion Ratio k 0.75 1.25 7

3-Level High Level tH

Code Low Level 1 50 n

Mid Level th 0.05 6.7 us 8
Refresh Repetition Rate frR 150 kHz
Refresh Duty Factor fRA.IRIL 0.04

EleCtricaI/ODtical Characteristics 0°C to 70°C Unless Otherwise Specified

Parameter Symbol | Min Typ5 Max |Units Conditions Fig. | Note
High Data OQutput ¢ = (opg + 0.8 uW), 15 = -400 pA| Ve =
Vo |24/ 285 v M o
Output State Link Monitor Ap =08 uW, Ig=-100 uA 475V 12|79
Voltage Low Data Output v 035| 0.5 v 6= (oM -0.8uW) | 1o=8mA ’ !
oL
State Link Monitor 021 04 Ap=0 Vee =475V
0 dpg = 100 uW
Test Point Voltage VT \ 10
1.3 opm=0
77| 100 Voo =5.25 V
Supply Current Icc mA
60| 77 Vee =475V
Optical Port (fiber aptic core) Diameter D¢ 200 um
Numerical Aperture N.A. 0.5 3
Peak Responsivity Wavelength Ap 770 nm
Dynamic CharacteristiCs occ to 70°c Unless Otherwise Specified
Parameter Symbol | Min | Typ® |Max |Units Conditions Fig. | Note
High 3-Level Code 29| 37
tPPHL ns 1
Propagation to Low 2-Level Cade 37| 45 . . X
Ve =4.75 V, k=1, Link Monitor High 1
Delay Low to 3-Level Code 37 52
tPLH ns 12
High 2-Level Code 45 60
Link Monitor Low-to-High CtMH 20 Vec =475V Ap=08uW 13
ms
Response Time High-to-Low ML 1000 gL =8mA Peak-to-Peak 14
Bit Error Rate at 10 M baud BER 10-9 k=1, Ap > 0.8 yW 15




DATA INPUT TO TRANSMITTER (HFBR-1001, INTERNALLY CODED) OMITTING TRANSMISSION DELAY

B N L | I = 1 N

3-LEVEL CODED FLUX AT RECEIVER INPUT k = (py-om M (om-0L)

DATA INPUT TO TRANSMITTER, E.G. MANCHESTER (HFBR-1001 EXTERNALLY CODED) OMITTING TRANSMISSION DELAY

2-LEVEL CODED FLUX AT RECEIVER INPUT k = (Zt )/(Zty)

Figure 1. Optical Input Timing Requirements.

Notes (contd):
3. Measured at a point 2mm (.079") from where the lead enters
the package. r——————=——=—=-==—174_
4. If ripple exceeds the specified limit, the regulator shown in | 1 ce
Figure 5 should be used. The LC filter shown in Figure 5 is
recommended whether the regulator is used or not. |
5. For typical values, Vg = 5.00V and Ta = 25°C. I
6. Flux is averaged over an interval of at least 50us. Flux values 1
specified are for the equivalent of a monochromatic source OPTICAL —yp
PORT = ™=
T
|
[
|
|
|
|

AND DECODER 12
CIRCUITS
between 700nm and 820nm.

7. For either 2-level or 3-level code, k= (¢H—dM)/ (EM~-DL).

8. For the HFBR-2001, a 3-Level Code is defined as having a
mid-level, with equal-amplitude and pulse width excursions to
high-level or to low-level.

9. Link Monitor provides a check of link continuity. A low Link
Monitor output indicates that the optical signal path has been
interrupted. For example, it might indicate a broken cable or
a loose, dirty, or damaged connector. The link may still be 3
operational with Link Monitor low, but it should be checked L L2 crounp
to determine the cause of the low indication. Whenthe @~ = —— —— —— —— — — — — — -
source of flux is an Internally-Coded HFBR-1001 Fiber Optic
Transmitter, Link Monitor high will be a valid indication of

n

;"1— g

3 El
S

AA
VVv

25KQ

AV
7

link continuity whether or not data is being transmitted. An
optical input with excursions (A¢) greater than or equal to
0.8uW is sufficient to hold Link Monitor high.

10. When observing VT, use a voltmeter with at least 10MQ input

Figure 2. Schematic Diagram.

resistance. With zero input flux, VT is at its maximum value, i ; ical i 5 ;
VT,MAX. Then when flux is being received, whether modulated 13. quﬁﬁs C‘:m fhrﬂogNtlr.\rec)tgnsszisv:ngszg.nlcal input fluctuation begins
or not:
(VT,MAX — VT) = (25k)(Ip) = (25k2)(Rpdm) 14. Measured from the time at which optical input fluctuation ceases
where |p = average photodiode photocurrent until LINK MONITOR falls to 1.5V.
£¢ =~ 0.4A/W = photodiode responsivity
¢M = average flux being received 15. With NRZ data, 10Mbaud corresponds to a data rate of
11. Measured from the time at which optical input crosses the 25% 10Mb/s. With other codes, the data rate is the baud rate divided
level until DATA OUTPUT = 1.5V in HL transition. by the number of code intervals per bit interval—self-clocking
12. Measured from the time at which optical input crosses the 75% code (e.g., Manchester) usually has two code intervals per
level until DATA OUTPUT = 1.5V in LH transition. bit interval giving 5Mb/s at 10Mbaud.

10




Electrical Description

Flux enters the HFBR-2001 via an optical fiber stub where a
PIN photodiode converts it to a photocurrent. This photocur-
rent goes to an |-V (current-to-voltage) amplifier which utilizes
~ both dc feedback and ALC (automatic level control).

, The function of dc feedback is to keep the average value of
the signal centered in the linear range of the amplifier. The dc
feedback amplifier has a high impedance output to establish
a long time constant on a capacitor at its output. (The voltage
on the capacitor is observable at the test point). As seen in
the schematic diagram, the voltage on this capacitor extracts
the average component of photocurrent from the input of the
|-V amplifier so its average output is at a fixed level. Optical
flux excursions above and below the average cause voltage
excursion above and below the fixed level at the output of the
|-V amplifier.

The voltage excursions operate a flip-flop whose output drives
the Data Output amplifier; an excursion above the average
level sets the data output high, where it remains until an
excursion below the average level resets the flip-flop.

To prevent overdrive, an ALC circuit, responding to excursions
either above or below the average level, controls the gain of
the 1-V amplifier. Gain is then determined by whichever polar-

ity of excursion is the greater. If these excursions are too far
from being balanced, the gain limitation imposed by the larger
excursion may cause the smaller (opposite polarity) excursion
to be too small to operate the flip-flop.

The Link Monitor output is driven by an amplifier which re-
sponds to the ALC voltage. The Link Monitor is high when the
flux excursions are greater than or equal to 0.8uW.

Mechanical and Thermal
Considerations

Typical power consumption is less than 500mW so the Receiver
can be mounted without consideration for additional heat
sinking. The optical port is an optical fiber stub centered in a
metallic ferrule. This ferrule supports a split-wall cylindrical
spring sleeve which aligns the ferrule in the Receiver with the
ferrule in the HFBR-3001 to -3005 Fiber Optic Connector/
Cable. The connection procedure is to FIRST start the Con-
nector ferrule into the sleeve, THEN screw the coupling ring
on the barrel. The barrel performs no alignment function; its
purpose is to hold the ferrule faces together when the cou-
pling ring is tightened as specified in the HFBR-3001 to -3005
Fiber Optic Connector/Cable data sheet.
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Figure 3. Reception Pattern.*

*The optical fiber is recessed within the barrel at a distance of approximately 7mm. Solid line represents reception pattern at fiber stub
without obscuration by connector barrel. Dashed line represents reception pattern as seen from outside of connector.
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Features

° CONNECTORS FACTORY INSTALLED
AND TESTED

LOW CONNECTOR LOSS
LARGE NUMERICAL APERTURE
LOW TRANSMISSION LOSS
LOW DISPERSION

HIGH STRENGTH

LIGHT WEIGHT

SINGLE-FIBER CONSTRUCTION

o

Description

The HFBR-3001 to -3005 Fiber Optic Connector/Cable As-
semblies are intended for use with the HFBR-1001 Transmit-
ter and HFBR-2001 Receiver for digital data transmission at
rates up to 10Mb/s NRZ over distances up to 100 metres.
The Connectors mate directly with the optical ports on the
Transmitter and Receiver. The cable uses a fused silica, step-
index, glass-clad fiber surrounded by silicone coating, buffer
jacket, and tensile strength members. This combination is
then covered by a scuff-resistant outer jacket. The light weight
and high strength of these assemblies allows them to be
drawn through most electrical conduits. However, their resis-
tance to mechanical abuses, safety in flammable environ-
ments, and inherent absence of electromagnetic interference
effects may make the use of conduit unnecessary. The HFBR-
3099 Adapter, for interconnecting cables, consists of two parts:
a sleeve to align the ferrules and a barrel to join the connec-
tor couplings.

Mechanical Dimensions

CONNECTOR

FERRULE
36.0:1.3 2.499 +.005
(1.42 £.05) 1032 ynF (.0984 +.0002)
INT. THD.
}. G0
ERS ‘@
e —F

\

\_CABLE DIA. 2.5mm NOMINAL

345
{136}

Selection Guide

(M

(128)
A0 (jj
mwmmmmﬂ“mmmm )

10-32 UNF THD.

LENGTH IN FBR-
METRES HFBR
(+10 ) SINGLE

o6 CHANNEL
10 3001
25 3002
50 3003
75 3004
100 3005
HFBR-3099 ADAPTER
CAUTION:

15.2
(.60) 3.18

)
r !
711 | 24
{.280)

COUPLING SHOULD NOT
BE OVERTIGHTENED. SEE
OPTICAL/MECHANICAL
CHARACTERISTICS AND
NOTE 4.

NOTES:

1. DIMENSIONS ARE IN
mm (INCHES).

2. UNLESS OTHERWISE
SPECIFIED, THE
TOLERANCES ARE:

Xz §imm
(XX :.02in)
XX £ ,13mm
{.XXX + 005 in.}
3. POLISHED FIBER END
1S LOCKED FLUSH WITH
FERRULE FACE.




Absolute Maximum Ratings

Parameter Symbol | Min | Max | Units Parameter Symbol | Min Max Units | Note
Relative Humidity at Ta = 70°C 95 | % Bend Radius r 7 mm | 11
Storage Temperature Ts -40 | +85 e Flexing 50,000 | cycles| 4
Operating Temperature TA ] +70 Crush Load Fc 200 N 5
Tensile | on Cable (Note 11) E 300 N Impact m 1 kg 6
Force on Connector/Cable T 50 h 0.3 m
Mechanical /Optical CharacteristiCs osc to +70°c unless Otherwise Specified
Parameter Symbol | Min Typ(g) Max Units Conditions Fig | Note
Exit Numerical Aperture N.A. 0.3 - A=820nm £=100m 1 7
16 20 A =700nm
T ission L Unit Length dB/k £=100 2
ransmission Loss per Unit Leng ag o Ikm = 820mm m
Rise Time Dispersion Constant At/ 28 ns/km 3
- 700 < A < 820nm
Cable 3dB Bandwidth Constant AfeR 12 MHz skm 8
Fiber Optic Core Diameter D¢ 100
- m
Cladding Outside Diameter DoL 140 K
Core Index of Refraction nc 1.49 - 700 < A < 820nm
Elongation Under Tensile Force AR/R 0.5 % F = 300N
Mass per Unit Length m/{ 7.7 kg/km
Eccentricity of Fiber in Ferrule %TIR 4 pm Coupling Ring "Finger Tight'* 4 10
tnsertion Loss (Connector-to-Connector) ac-c 2.0 dB Torque 0.05< L<0.1N+m
Notes (cont'd): 7. Exit N.A. is defined as the sine of the angle at which the off-
4. 180° bending at minimum bend radius. axis radiant intensity is 10% of the axial radiant intensity.
5. On 2.5 mm diameter mandrel laid across the cable on a 8. Cable 3dB Bandwidth is defined as 0.35/Rise Time Dispersion.
flat surface. 9. Typical values are at Tp = 25°C. o o
6. For mass m dropped from height h on 25 mm diameter mandrel 10. Overtightening may cause excessive fiber misalignment or
laid across the cable on a flat surface. permanent damage. )
11. This applies for short term testing < one hour.
10° o
. 20 _ |5
20° =2
30’ AN =1E
\\ |
40° 8 R N
Q N\ u T N
50° N\ ~ e M \
- ol N @ |
6 12 W (E 2
o/ NN 2|2 g L \
/ > 55 g N
\ 4 08 w E 2 I\\ ]
70° \ g2 w
W\ A S|z g w0k N r"\/
. NN\ 2 04 x AT
80 A% / N 3 i
IR \\ // \\ z RS S
%0 N el o H i
4 8 12 16 20 2|2 600 700 800 900 1000
1 / s
Z

0 — OFF-AXIS ANGLE — DEGREES

WAVELENGTH (nm)

Figure 1. Optical Fiber Output Radiation Pattern.

Figure 2. Spectral Transmission.

%out

an =%()

‘y,our—-l
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- | - — --90%
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g~ — 90%
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Figure 3. Definition of Dispersion.

)= ¢out
At =, /4200t - 42N
At =, /t20UT - t42,IN
DISPERSION (ns/km) = (At, +Atg)/(22)
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Red, High Efficiency Red, Yellow and Green Seven Segment LED Displays

Package

Device

Description

Application

7.62mm (.3")
Dual-In-Line
75"H x 4"Wx .18"D

5082-7610

High Efficiency Red, Common Anode, LHDP (14 Pin
Epoxy)

5082-7611

High Efficiency Red, Common Anode, RHDP {14 Pin
Epoxy)

5082-7613

High Efficiency Red, Common Cathode, RHDP
(10 Pin Epoxy)

5082-7616

7.11mm (.29") High Efficiency Red, Universal Polarity
Overflow Indicator RHDP (14 Pin Epoxy)

5082-7620

Yellow, Common Anode LHDP (14 Pin Epoxy)

5082-7621

Yellow, Common Anode RHDP (14 Pin Epoxy)

5082-7623

Yellow, Common Cathode, RHDP (10 Pin Epoxy)

5082-7626

7.11mm (.29”) Yellow, Universal Polarity and
Overflow Indicator RHDP (14 Pin Epoxy)

5082-7630

Green, Common Anode LHDP {14 Pin Epoxy)

5082-7631

Green, Common Ancde RHDP (14 Pin Epoxy)

5082-7633

Green, Common Cathode RHDP (10 Pin Epoxy)

5082-7636

7.11mm (.29") Green, Universal Polarity and
Overflow Indicator RHDP (14 Pin Epoxy)

7.62mm (.3")
Dual-In-Line
.75"H x .4"Wx .18"D

HDSP-3530

High Efficiency Red, Common Anode, LHDP (14 Pin
Epoxy)

HDSP-3531

High Efficiency Red, Common-Anode, RHDP (14 Pin
Epoxy)

HDSP-3533

High Efficiency Red, Common Cathode RHDP
(10 Pin Epoxy)

HDSP-3536

7.11mm (.29") High Efficiency Red, Universal Polarity
Overflow Indicator RHDP (14 Pin Epoxy)

HDSP-4030

Yellow, Common Anode, LHDP (14 Pin Epoxy)

HDSP-4031

Yellow, Common Anode, RHDP

HDSP-4033

Yellow, Common Cathode, RHDP (10 Pin Epoxy)

HDSP-4036

7.11mm (.29") Yellow, Universal Polarity Overflow
Indicator RHDP (14 Pin Epoxy)

10.92mm (.43")
Dual-In-Line

.75"H x .5"Wx .25"D
(14 Pin Epoxy)

5082-7650

High Efficiency Red, Common Anode, LHDP

5082-7651

High Efficiency Red, Common Anode, RHDP

5082-7653

High Efficiency Red, Common Cathode RHDP

5082-7656

10.36 (.4”) High Efficiency Red Universal Polarity
and Overflow Indicator RHDP

5082-7660

Yellow Common Anode LHDP

5082-7561

Yellow Common Anode RHDP

5082-7663

Yellow Common Cathode RHDP

5082-7666

10.36 (.4") Yellow Universal Polarity and
Overflow Indicator RHDP

5082-7670

Green Common Anode LHDP

5082-7671

Green Common Anode RHDP

5082-7673

Green Common Cathode RHDP

5082-7676

10.36 (.4") Green Universal Polarity and Overflow
Indicator RHDP

General Purpose Market
o Test Equipment

o Digital Clocks

o Clock Radios

o TV Channel Indicators
o Business Machines

o Digital Instruments

e Automabiles

For further information see
Application Notes 941 and 964
beginning on page 255.

31
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Red, High Efficiency Red, Yellow and Green Seven Segment LED Displays (Cont.)

Package Device Description Application Pﬁ?
HDSP-3730 | High Efficiency Red, Common Anode, LHDP General Purpose Market 25 !
- o Test Equipment |
HDSP-3731 | High Efficiency Red, Common Anode, RHDP o Digital Clocks
HDSP-3733 | High Efficiency Red, Comman Cathode, RHOP R tors
"o - . . i hines
10.36mm (.4") High Efficiency Red, Universal Polarity © Business Mac
HDSP-3736 Overflow Indicator RHDP o Digital In§truments
e Automobiles
HDSP-4130 | Yellow, Common Anode LHDP For further information see
" Application Notes 941 and 964
:)?nglr:rs"(]:B ) HDSP-4131 | Yellow, Common Anode RHDP beginning on page 255.
75"H x .5"W x .25"D HDSP-4133 | Yellow, Common Cathode RHDP E"’
14 Pin E =
{14 Pin Epoxy) HDSP-4136 10.36mm (.4") Yellow, Universal Palarity "’;
Overflow Indicator RHDP =12]
[==]
HDSP-3400 | Red, Common Anode LHDP 21 Z
HDSP-3401 | Red, Common Anode RHDP
HDSP-3403 | Red, Common Cathode RHDP
20.32mm (.8") HDSP-3405 | Red, Common Cathode LHDP
Dual-In-Line
1.09"H x .78"W x .33""D 18.87mm (.74") Red, Universal Polarity Overflow
(18 Pin Epoxy) HDSP-3406 || jicator RHDP
Red, Common Anode, LHDP
5082-7730 (14 Pin Epoxy) 41
Red, Common Anode, RHDP
50827731 (14 Pin Epoxy)
X 7.11mm (.29"”) Red, Common Anode, Polarity and
7.62mm (.3") 5082-7736 Overflow Indicator (14 Pin Epoxy)
Dual-In-Line Red, Common Cathaode, RHDP
J5"Hx 4" Wx.18"D | S08ZTT40 | (10 bi Epoxy)
i 5082-7750 | Red, Common Anode, LHDP 45
5082-7751 | Red, Common Anode, RHDP
10.92mm.(.43") 5082-7756 |10.36mm (.4") Red, Universal Polarity and
Dual-In-Line Overflow Indicator, RHDP
.75"H x .5""W x .25"D
(14 Pin Epoxy) 5082-7760 | Red, Common Cathode, RHDP

17



Red Seven Segment LED Displays

Mounted on P.C. Board.

5082-7265

4.45mm(.175") Red, 5 Digits,
Mounted on P.C. Board.
Centered D.P.

5082-7285

4.45mm(.175") Red, 5 Digits
Mounted on P.C. Board. RHDP

50.8mm(2") PC Bd.,
15 Term. Edge Con.

5082-7275

4.45mm(.175") Red, 15 Digits,
Mounted on P.C. Board.
Centered D.P.

5082-7295

4.45mm(.175") Red, 15 Digits,
Mounted on P.C. Board. RHDP

91.2mm(3.59"”) PC Bd.,
23 Term. Edge Con.

Device Description Package Application P;'g)e
5082-7402 2.79mm(.11") Red, 3 Digits 12 Pin Epoxy, Small Display Market 49
Right,“I Centered D.P. 7.62mm (.3") DIP o Portable/Battery
" . Power Instruments
.7 .
5082-7403 f.ef?w]n(c l llm)r::% g Digits o Portable Calculators
z — e, o Digital Counters
5082-7404 2.79mm(.11") Red, 4 Digits ° Digital Thermometers
Centered D.P. o Digital Micrometers
‘£009. 2.79mm(.11") Red, 5 Digits, | 14 Pin Epoxy, o Stopwatches
5082-7405 | ¢ntered D.P. 7.62mm (.3") DIP o Cameras
I — " Copiers
2.79mm (.11"') Red, 3 Digits 12 Pin Epoxy, e vop
50827412 | gicne 11 RHDP 7.62mm (.3") DIP . E;f;;?";;':”"""e
. 2.79mm (.11") Red, 3 Digits o Data Entry Terminals
5082.7413 Left,[1 RHDP  Taxi Meters
2.79mm(.11”") Red, 4 Digit,
5082-7414 | 2unp S For further information ask for
50827415 | 279mm(.11") Red, 5 Digit, | 14 Pin Epoxy, Application Note 937.
RHDP 7.62mm (.3") DIP
2.79mm(.11") Red, 2 Digits | 12 Pin Epoxy, 53
5082:7432 | gighe,[2) RHDP 7.62mm (.3") DIP
2.79mm(.11"”) Red, 3 Digits,
5082-7433 RHDP
: 2.67mm(.105") Red, 8 Digits, | 50.8mm(2") P.C. Bd., 57
5082-7440 Mounted on P.C. Board 17 Term. Edge Con.
) 2.67mm(.105") Red, 8 Digits, | 60.3mm(2.375")PC Bd.,
5082-7448 Mounted on P.C. Board 17 Term. Edge Con.
2.67mm(.105") Red, 9 Digits, | 50.8mm(2") PC Bd.,
5082-7441 Mounted on P.C. Board 17 Term. Edge Con.
2.67mm(.105") Red, 9 Digits, | 60.3mm(2.375")PC Bd.,
,5082'7449 Mounted on P.C. Board 17 Term. Edge Con.
2.54mm(.100") Red, 12 Digits, | 60.3mm(2.375")PC Bd.,
5082-7442 Mounted on P.C. Board 20 Term. Edge Con.
. 2.54mm(.100") Red, 12 Digits, | 59.6mm(2.345")PC Bd.,
5082-7445 Mounted on P.C. Board 20 Term. Edge Con.
2.54mm(.100") Red, 14 Digits, | 60.3mm(2.375") PC Bd.,
5082-7444 Mounted on P.C. Board 22 Term. Edge Con.
2.92mm(.115") Red, 16 Digits,| 69.85mm(2.750")PC Bd.,
50827448 | \ounted on P.C. Board 24 Term. Edge Con.
2.85mm(.112"”) Red, 14 Digits, | 60.3mm(2.375") PC Bd.,
50827447 Mounted on P.C. Board 22 Term. Edge Con.
o | 2:59mm(.102") Red, 8 Digits, | 50.8mm (2”) PC Bd., 65
5082-7240 Mounted on P.C. Board 17 Term. Edge Con.
5082-7241 2.59mm(.102") Red, 9 Digits,
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Integrated LED Displays

i

HDSP-2000

acter Alphanumeric Built-In
Shift Register, Drivers

(.3") DIP. Redglass
Contrast Filter

o Computer Terminals

o Business Machines

o Medical Instruments

o Portable, Hand-held or
mobile data entry, read-
out or cormunications

For further information see
Application Notes 966 and 1001,
starting on page 295.

Device Description Package Application P;“:
7.4mm (.29") 4x7 Single Digit | 8 Pin Epoxy, General Purpose Market 73
5082-7300 | Numeric, RHDP, Built-In 15.2mm (.6") DIP o Test Equipment
Decover/Driver/Memory o Business Mach.ines
7.4mm (.29") 4x7 Single Digit ¢ Computer Peripherals
5082-7302 | Numeric, LHDP, Built-In ¢ Avionics
Decover/Driver/Memory For further information ask
| m o for Application Note 934 on
7.4mm (.29") 4x7 Single Digit 3 N
E 5082-7340 | Hexadecimal, Built-In LED leplay Installation
Decoder/Driver/Memory Techniques
7.4mm (.29") Overrange
5082-7304 Character Plus/Minus Sign
7.4mm (.29") 4x7 Single Digit |8 Pin Glass Ceramic o Medical Equipment 77
5082-7356 | Numeric, RHDP, Built-In 15.2mm (.6") DIP o Industrial and Process Control
Decoder/Driver/Memory Equipment
p - — Computers
7.4mm(.29") 4x7 Single Digit ° . )
50827357 | Numeric, LHDP, Built-In * Where Cerarmic Package |C's
Decoder/Driver/Memory are required.
7.4mm (.29") 4x7 Single Digit
5082-7359 | Hexadecimal, Built-In
Decoder/Driver/Memory
7.4mm(.29"") Overrange
S082-7358 | (4 racter Plus/Minus Sign
Hermetically Sealed Integrated LED Displays
Device Description Package Application P;?:
6.8mm (.27') 5x7 Single Digit | 8 Pin Hermetic e Ground, Airborne, 82
5082-7010 | Numeric, LHDP, Built-In 2.54mm (.100") Pin Shipboard Equipment
Decoder/Driver Centers e Fire Control Systems
50827011 | 8:8mm (.27) Plus/Minus © Space Flight Systems
Sign
7.4mm (.29") 4x7 Single Digit | 8 Pin Hermetic e Ground, Airborne, 88
5082-7391 | Numeric, RHDP, Built-In 15.2mm (.6”) DIP Shipboard Equipment
Decoder/Oriver/Memary with Gold Plated Leads | e Fire Control Systems
, 7.4mm(.29) 4x7 Single Digit © Space Flight Systems
@ 5082-7392 | Numeric, LHDP, Built-In O e abilty
[, i
7 Tf Decoder/Dtlver/Mefnnry _ (TX Programs available,
7.4mm(.29") 4x7 Single Digit see page 88)
5082-7395 | Hexadecimal, Built-In '
Decoder/Driver/Memory
7.4mm(.29"") Overrange
50827393 | character Plus/Minus Sign
Alphanumeric LED Displays
Device Description Package Application P;ze
3.7mm (.15”) 5x7 Four Char- | 12 Pin Ceramic 7.62mm | e Programmable Calculators 94
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Alphanumeric LED Displays (Cont.)

Device Description Package Application P;g:
3.7mm (.15") 5x7 Four Char- | 12 Pin Ceramic 7.62mm | e Programmable Calculators 98 "
HDSP-2001 | acter Alphanumeric Built-In (.3") DIP. Integral e Computer Terminals E
Shift Register, Drivers Untinted Glass Lens o Business Machines
o Medical Instruments
o Portable, Hand-held or
mabile data entry, read-
out or communication
For further information see
Application Notes 966 and
1001, starting on page 295.
Single-Line 16 Character 162.56mm (6.4") L x o Data Entry Terminals 102
HDSP-2416 | Display Panel Utilizing 58.42mm (2.3") H x o Instrumentation
the HDSP-2000 Display 7.11mm (.28") D o Electronic Typewriters
Single-Line 24 Character For further information see
HDSP-2424 | Display Panel Utilizing Application Note 1001
the HDSP-2000 Display. beginning on page 325.
Single-Line 32 Character
HDSP-2432 | Display Panel Utilizing
the HDSP-2000 Display
Single-Line 40 Character 177.80mm (7.0”) L x
HDSP-2440 | Display Panel Utilizing 58.42mm (2.3") H x
the HDSP-2000 Display 7.11mm (.28") D
HDSP-2000 Display Inter- 171.22mm (6.74") L x
HDSP-2470 | face Incorporating a 64 58.42mm (2.3") H x
Character ASCII Decoder 16.51mm (.65”) D
HDSP-2000 Display Inter-
HDSP-2471 | face Incorporating a 128
Character ASCI| Decoder
H DSP-2000 Display Inter-
face without ASCII De-
coder. Instead, a 24 Pin
HDSP-2472 | Socket is Provided to
Accepta Custom 128
Character Set from a
User Programmed 1K x
8 PROM
3.8mm (.15") Sixteen 26 Pin 15.2mm e Computer Peripherals and 114
HDSP-6504 | Segment Four Character (.6”) DIP Terminals
Alphanumeric e Computer Base Emergency
3.8mm (.15”) Sixteen 22 Pin 15.2mm 'X‘"b"" ”!"“I
HDSP-6508 | Segment Eight Character (.6”) DIP © Automotive Instrument
Al phanumeric Panels
o Desk Top Calculators
o Hand-held Instruments
For further information ask for
Application Note 931.
5082-7100 7.4mm (.29") 5x7 Three 22 Pin Hermetic General Purpose Market 120
Digit Alphanumeric 15.2mm (.6") DIP ® Business Machines
7.4mm (.29") 5x7 Four 28 Pin Hermetic * Calculators
50827101 | b it Alphanumeric 15.2mm (.6”) DIP o Solid State CRT
. 29 57 Fi 26 Pin H - o High Reliability Applications
5082-7102 | :4mm (-29”) 5x7 Five In Hermetic For further information ask for

Digit Alphanumeric

15.2mm (.6") DIP

Application Note 931 on
Alphanumeric Displays.
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- COMPONENTS

20mm (0.8") RED
SEVEN SEGMENT

HDSP-3400
SERIES
DISPLAY

TECHNICAL DATA APRIL 1979

Features

e 20mm (0.8”) DIGIT HEIGHT
Viewing Up to 10 Metres (33 Feet)

e EXCELLENT CHARACTER APPEARANCE
Excellent Readability in Bright Ambients
Through Superior Contrast Enhancement

— Gray Body Color
— Untinted Segments

Wide Viewing Angle

Evenly Lighted Segments

Mitered Corners on Segments

e LOW POWER REQUIREMENTS
Single GaAsP Chip per Segment
¢ EASY MOUNTING ONPCBOARD OR SOCKETS
Industry Standard 15.24mm (0.6”) DIP with
Lead Spacing on 2.54mm (0.1”) Centers
Industry Standard Package Dimensions
and Pinouts
e CATEGORIZED FOR LUMINOUS INTENSITY
Assures Uniformity of Light Output from
Unit to Unit Within a Single Category

¢ IC COMPATIBLE
¢ MECHANICALLY RUGGED

Devices

”5‘%4&, s

Description

The HDSP-3400 Series are very large 20.32mm (0.8 in.)
GaAsP LED seven segment displays. Designed for
viewing distances up to 10 metres (33 feet), these single
digit displays provide excellent readability in bright
ambients.

These devices utilize a standard 15.24mm (0.6 in.)dual in
line package configuration that permits mounting on PC
boards or in standard IC sockets. Requiring a low forward
voltage, these displays are inherently IC compatible,
allowing for easy integration into electronic instrumenta-
tion, point-of-sale terminals, TVs, weighing scales, and
digital clocks.

Description

Package Drawing

" Part No.HDSP

" Common Anade Left Hand Decimal

‘Common Ancde Right Hand Decimal

"~ Common Cathode Right Hand Decimal

‘Common Cathode Left Hand Decimal

- Universal Overflow 1 Right Hand Decimal

mjoOjO|w| >

Note: Universal pinout brings the anode and cathode of each segment's LED out to separate pins, See internal diagram E.
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Package Dimensions

11.07 et ﬁ"
— . fe—— .43
(0.436) (0.436) | s
g 8 e |
(0.070)
|
14+ l J_ 18 T 1§ + a + 118 111 + +|’ 18
A .
2f+ 17 13.08 2] + 17 2 + 17
3+ 16 1016 (0515) 3f + 16 3+ 16 9.39
M 15 (040 al + 15 af + 15 (0.370)
20.32 5|+ 14 s} 4+ o e 5| 4 14 18.87
(0.800) ol + o P sl + H : - (13 sl + + s (0.743)
71+ + 112 7 + | ! + {12 71 + U + 112
27.69: 0.25
8f + s (1.090 + 0.010) 8l + + :; 8 + +n
ol > &) 9 r@- 3 > B of + ) Q 10—
LHDP ] NOTE 4
8.25 8.25
1gy 0329 NOTE 4 | 032 [T 2 RHDP 1.27 - RHDP
— . (0.050) |
i l"(o 050) 0.050) 8.25
i¢ t (0.325)
G LCHARACTER ©—CHARACTER
L packacE = PACKAGE PACKAGE—
FRONT VIEW A,D FRONT VIEW B,C FRONT VIEW E
LUMINOUS 051
19.96 MAX. INTENSITY (0.020) Function
(0.786 MAX.) CATEGOR Y“ n P © B ry
Pin ~3400 ~3601 3403 -3305 3408
1 |NOPIN NO PIN NO PIN NO PIN NO PIN
A 2 |CATHODE a | CATHODEa | ANODE a ANODE a CATHODE a
" f 5.08 3 {CATHODE! |CATHODE! |ANODE! . |ANODE f ANODE d
3 38+ 0.25 e (0.200) 4 |ANODE®) ANODE®! CATHODE®! | CATHORE' | CATHODE d
1(0-330 +0.010) 3T 5 |CATHODEe | CATHODEe |ANODE e ANQDE e CATHODE ¢
i §n === TPIN2ANDT7 8 |ANODE™ | ANODE®) | CATHODE® |CATHODE® | CATHODE e
; 7 |CATHODE dp | NO. CONNEC.| NO. CONNEC.] ANODE dp - | ANODE &
05k 1.02 5 o | 8 |NOPIN NO PIN NO PIN NO PIN GATHGDE dp
- . (0.040) g X fm—=— S [NOPIN NO PIN NO PIN NO PIN NQ PIN
T p———- 10 [NOPIN CATHODE dp | ANODE dp | NO PIN ANODE dp
| T 11 |CATHODE d | CATHODE @ | ANODE d ANODE d CATHODE dp
254+ 0.25 .12 |ANQDE'™ ANODEH! CATHODE!® | CATHODE® | CATHODE b-
0.38 (0.015) (0100 + 0.010) 13 |CATHODE ¢ | CATHODE ¢ | ANODE ¢ ANODE ¢ ANODE b
. 14 |[CATHODE g | CATHODEg |ANODEg . |ANODEg ANODE ¢
15.24  0.25 15 {CATHODE b | CATHODEbL |ANODEDB  |ANODE b ANODE a
(0.600 + 0.010) DATE CODE 16 |NOPIN NO PIN C PIN NO PIN NO PIN
17 |ANODE™ ANQDE"! CATHODE'® | CATHODE™® | CATHODE &
END VIEW SIDE VIEW 18 [NO PIN NO PIN | NO PIN NO PIN NO PIN
NOTES:

1. Dimensions in millimetres and (inches).
2. All untoleranced dimensions are for reference only.
3. Redundant anodes.

Internal Circuit Diagram

4. Unused dp position.
5. See Internal Circuit Diagram.
6. Redundant cathodes.

1 18 1 18 1 1
2] 172 17 2 2|
3] [16 3 16 3| 3]
4 15 2 15 4 2
5 14 5| 4 5 5 |
s1 s U EERNTY 13 6] o]
7] (12 7] 12 7] 7]
8 | dp A 8 11 8| 8 |
& d 10 9 10 9 9

A

Absolute Maximum Ratings

AveragePoweanssnpauonperSegmentorDP(TA =50°C)1")......
Operating Temperature Range ...............

Storage TemperatureRange ......... e cees
Peak Forward Current per Segment or DP (TA 50° C Pulse Wldth 4 2ms) ] O
DC Forward Current per Segment or DP (Ta=50° C)! et e et ee e e e e ..
Reverse Voltage perSegmentorDP .........cciiiitiiiiieeennnneennnnness e,

Lead Soldering Temperature (1.6mm [1/16 inch] Below Seating Plane) ...............cocvvnenen.

Notes:
1. Derate maximum DC current above Ta = 50°C at 1mA/°C per segment, see Figure 2.
2. See Figure 1 to establish pulsed operating conditions.

100mw
-20°Cto+85°C
-20°Cto+85°C
200mA
50mA

6.0V

260°C for 3 sec.
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Electrical /Optical Characteristics at T,=25°C

Description Symbol Test Condition Min. Typ. Max. Units -
" Luminous intensity/Segment k
{Digit Average)(1] Iv IF = 20mA 500 900 ucd
" Peak Wavelength APEAK 655 nm
~ Dominant Wavelength!(2] Ad 640 nm
Forward Voltage, any Segment or DP VF IF = 20mA 1.6 2.0 \
Reverse Current, any Segment or DP Ir VR =5V 10 100 uA
Rise and Fall Time (3] tr, tf 10 ns
Temperature Coefficient of
Forward Voltage AVE/°C | If =20mA -1.5 mv/¢C

Notes:

1. The digits are categorized for luminous intensity with the intensity category designated by a letter located on the right hand side of the

package.

2. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and is that single wavelength which defines the color of the device.
3. Time for a 10% - 90% change of light intensity for step change in current.

Operational Considerations

Electrical

The HDSP-3400 series of display devices are composed of
eight light emitting diodes, with the light from each LED
optically stretched to form individual segments and a
decimal point. The LEDs have the P-N junction diffused
into a GaAsP epitaxial layer on a GaAs substrate.

These display devices are designed for strobed operation
at high peak currents. The typical forward voltage values,
scaled from Figure 4, should be used for calculating the
current limiting resistor values and typical power
dissipation. Expected maximum VF values for the purpose
of driver circuit design may be calculated using the
following VF model:

Ve =1.78V + Ipeak (3.7Q)
For: 30mA <lpgak <200mA

Temperature derated strobed operating conditions are
obtained from Figures 1 and 2. Figure 1 relates pulse
- duration (tp), refresh rate (f), and ratio of maximum peak
current to maximum dc current (lpeak MAX/lac MAX).
. Figure 2 presents the maximum allowed dc current vs.
ambient temperature. To most effectively use Figures 1
and 2, perform the following steps:

1. Determine desired duty factor, DF.
Example: Four digits, DF = 1/4

2. Determine desired refresh rate, f. Use duty factor to
calculate pulse duration, tp. Note: DF = f-tp.
Example: f = 1kHz, tp = 250us

3. Enter Figure 1 atthe calculated tp. Move vertically to the
refresh rate line and record the corresponding value of
Ipeak MAX/ldc MAX.
Example: At tp = 250us and f = 1kHz,

IPEAK MAX/ldc MAX = 3.2

4. From Figure 2, determine lgc MAX. Note: ldc MAX is
derated above Ta = 50°C.
Example: At Ta =70°C, ldc MAX = 30mA

5. Calculate lpeak MAX from Ipeak MAX/ldgc MAX ratio
and calculate lavg from lpeak MAX and DF.
Example: lpeak MAX = (3.2) (30mA) = 96mA peak.

lavg = (1/4) (96mA) = 24mA average.

The above calculations determine the maximum allowed
strobing conditions. Operation at a reduced peak current

and/or pulse width may be desirable to adjust display light
output to match ambient light level or to reduce power
dissipation to insure even more reliable operation.

Refresh rates of 1kHz or faster provide the most efficient
operation resulting in the maximum possible time average
luminous intensity.

The time average luminous intensity may be calculated
using the relative efficiency characteristic of Figure 3,
" PEAK, and adjusted for operating ambient temperature.
The time average luminous intensity at Ta = 25°C is
calculated as follows:

| —|2ave o oean] | v DATA SHEET
V TIME AVG = 20mA \"

Example: At lavg = 24mA and Ipeak = 96mA

24mA _
IV TIME AVG = LWE } [1.19] [000]=1285 pcd/Segment

This time average luminous intensity may be adjusted for
ambient temperature by the following exponential
equation:

lv (Ta) = ly (25°Cle [(-.0188/°C) (Ta - 25°C)]
Example: Ta =50°C

= [(-.0188/°C) (59-25°C)] __ 803 pcd/
lv (Ta) = (1285 pcd) e = Segment

Optical and Contrast Enhancement

The color of the display emitted light is red. The light
radiation pattern from each segment is essentially
Lambertian.

The objective of contrast enhancement is to provide good
display readability in the end use ambient light. The
concept is to have the OFF-segments blend into the
display background and to have the ON-segments stand
out vividly against this same background. To achieve this
goal the HDSP-3400 displays use a gray package and
untinted segments to maximize readability in bright
ambients.

Additional contrast enhancement is achieved by using a
filter to reduce the luminous sterance of the display
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background to a very low level, compared to the luminous
sterance of the illuminated segments. These displays may
be effectively filtered by using one of the following filter
products: SGL Homalite H100-1605 RED or H100-1804
PURPLE: Panelgraphic RUBY RED 60, DARK RED 63 or
PURPLE 90; Plexiglass 2423; 3M Light Control Film
(louvered filters) in 80% Neutral Density, RED 655, VIOLET
or PURPLE colors.

Mechanical

The HDSP-3400 series devices are constructed utilizing a
lead frame in a standard DIP package. The LED dice are
die attached directly to the lead frame. Therefore, the
cathode leads are the direct thermal and mechanical
stress paths to the LED dice. The absolute maximum
allowed junction temperature, Ty MAX, is 100°C. The
maximum power ratings have been established so that the
worst case VF device does not exceed this limit. For most
reliable operation, it is recommended that the device pin-
to-ambient thermal resistance through the PC board be
less than 125°C/W segment. This will then establish a
maximum thermal resistance LED junction-to-ambient to
500° C/W per segment.

These devices may be close-packed on 20mm (0.786 inch)
centers on a PC board. Also, the large character height
allows wider spacing options when desired. The package
has a small tab at each cornerto establish a 1.02mm (0.040
inch) seating plane.

To optimize device optical performance, specially
developed plastics are used which restrict the solvents
that may be used for cleaning. Itis 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 DI-15 or
DE-15, Arklone A or K. A 60°C (140°C) 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.
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76 /10.9mm (0.3/043 INCH)
SEVEN SEGMENT DISPLAYS FOR

HEWLETT g, PACKARD HIGH LIGHT AMBIENT CONDITIONS

COMPONENTS HIGH EFFICIENCY RED . HDSP-3530/3730 SERIES
YELLOW - HDSP-4030/4130 SERIES
Features

* HIGH LIGHT OUTPUT
Typically 2300 ucd/Segment at 100mA Peak,
20mA Average
Designed for Multiplex Operation
¢ CHOICE OF TWO COLORS
High Efficiency Red
Yellow
o EXCELLENT CHARACTER APPEARANCE

Evenly Lighted Segments
Wide Viewing Angle
Gray Body Color for Optimum Contrast

o EASY MOUNTING ONPCBOARD OR SOCKETS
Industry Standard 7.62mm (0.3 in.) DIP Leads
on 2.54mm (0.1 in.) Centers

e CATEGORIZED FOR LUMINOUS INTENSITY
Use of Like Categories Ylelds a Uniform Display

¢ IC COMPATIBLE
® MECHANICALLY RUGGED
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Description

The HDSP-3530/4030 and -3730/4130 series are 7.62/
10.92mm (0.3/0.43 in.) high efficiency red and yellow
displays designed for use in high light ambient conditions.
These displays are designed for use in instruments,
airplane cockpits, weighing scales, and point of sale
terminais.

The HDSP-3530/4030 and -3730/4130 series devices
utilize high efficiency LED chips, which are made from
GaAsP on a transparent GaP substrate. The active
junction area is larger than that used in the 5082-
7610/7620/7650/7660 series to permit higher peak

Note: Universal pinout brings the anode and cathode of each segment's LED out to separate pins. See internal diagrams D and H.
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Devices
o Package
" Part No. HDSP- Color Description Drawing
. 3530 High Efficiency Red 7.6mm Common Anode Left Hand Decimal A
- 8531 High Efficiency Red 7.6mm Common Anode Right Hand Decimal B i
8533 High Efficiency Red 7.6mm Common Cathode Right Hand Decimal C )
3538 High Efficiency Red 7.6mm Universal Overflow =1 Right Hand Decimatl D
4030 Yellow 7.6mm Common Anode Left Hand Decimal A ‘
4031 Yellow 7.6mm Common Anode Right Hand Decimal B
4033 Yellow 7.6mm Common Cathode Right Hand Decimal C !
4036 Yellow 7.6mm Universal Overflow *1 Right Hand Decimal D ‘
3730 High Efficiency Red 10.9mm Common Anode Left Hand Decimal E l
3731 High Efficiency Red 10.9mm Common Anode Right Hand Decimal F !
-+ 3733 High Efficiency Red 10.9mm Common Cathode Right Hand Decimal G ;
3736 High Efficiency Red 10.9mm Universal Overflow =1 Right Hand Decimal H )
4130 Yellow 10.9mm Common Anode Left Hand Decimal E i
- 4131 Yellow 10.9mm Common Anode Right Hand Decimal F ‘
. 41383 Yellow 10.9mm Common Cathode Right Hand Decimal G ‘
4136 Yellow 10.9mm Universal Overflow +1 Right Hand Decimal H



Absolute Maximum Ratings (All Products)

Average Power Dissipation Per Segmentor DP(TA=50°C) .................. 83mW Notes: 1. Derate maximum DC
Operating TemperatureRange ...............ccvveineceneneess... -40°Ct0o+85°C  current above Ta=50°C at 0.51
Storage Temperature Range ........ eeretiieiiteestasnsaaeaaaa.. ~40°Ct0+85°C  mA/°C per segment, see Figure 2.
Peak Forward Current Per Segment or DP (TA 50° o2 ... .iiieeve..... 120mA 2. See Figure 1to establish pulsed
(Pulse Width = 1.25ms)  operating conditions.
DC Forward Current Per Segmentor DP(TA=50°C)" ...................oe... 30MA
Reverse Voltage Per SegmentorDP  ...........c.covvvinnnn, e veee.. 6.0V
Lead Soldering Temperature (1.6mm [1/16inch]
belowseatingplane) ................. . eeeeaes vvve.... 260°Cfor3Seconds
518 FUNCTION
1200 [ 10 o A B © [
] fe10° € -3530/4030 | -3531/4031 | 3633/4033 | -3536/4038
:[ 1 | CATHODEs | CATHODES | CATHODEIS) | ANODEQ -
1+ 14 T+ +{14 2 | CATHODES | CATHODES | ANODES NO PIN
28+ a JF{13 2f+ +Hh3 3 | ANODE!S ANQDEIY] ANODEq CATHODES
3]+ A E [} 3 tap! f 12 4 | NOPIN ‘NO PIN ANODE.s CATHODE ¢
LHDP. 4]+ Sl g2 BeISn afEme e Th s | woew NO PIN ANODEG | CATHODE®
| Note7_ g% A e 5|+ ﬂ blo Y € | CATHODEdp | NOCONN.S! | CATHODE(S) | ANODEs
I ¢ X o — 7 | CATHODEs | CATHODE+ | ANODEdp | ANODE«
(333 9 R.H.D.P. 6f+ +19
5.72 (.225) ; s N’o\?e.7. 21+ ‘ +ls R.H.D.P. 8 CATHODEd | CATHODEd | ANODE< ANODEdp
T ; 9 | NOCONN.SI | CATHODEdp | ANODES NOPIN
5.72 ! Note 4 10 | CATHODE< | CATHODE< | ANODEe CATHOLE dp
arie 419t168) (225) _4 025 11 | CATHODEg | CATHODEg CATHODES
{.200) 1 (.010) 12 | NOPIN NO PIN CATHODEa
13 | CATHODES | CATHODEH ANODE
AB,C D 14 | ANODENI ANODE] 4 ANODE®
LUMINOUS COLOR COLOR
INTENSITY  BIN Note8 LUMINOUS BN Note 8
CATEGORY 254 (.010) INTENSITY 24010 e 475)
CATEGORY 1.52
oo (.060) 1.02 (.040) 1006 0
— ™
(.400)
sl [ m
: §\’ ::nn-——-— —
1 .02 (.040) b= 457
15.24 . .180)
19.05: 0.25 19.05:025 |3 10.16 (.400) ¢
(.750 + .010) 254 (100 6% 750+ 0101 |4 % = 4 4,06 (.150) T
. _L < e _ MIN,
s = f 1 —»{ile—0.25(.010
254 0.51 7.62 (.300)-'-—*‘
DATE CODE *‘ 6.10 051 OATE CODE 610 (100)  (.020)
(.240) (.020) (.240) A.B,C,D
ABD c END
SIDE SIDE
NOTES:
1. Dimensions in millimeters and (inches). . See Internal Circuit Diagram.
2. All untoleranced dimensions are . Redundant cathode.
for reference only. See part number table for L.H.D.P.

3. Redundant anodes.

and R.H.D.P. designation.
4. Unused dp position,

o Nowm

. For HDSP-4030 series product only.

Internal Circuit Diagram (HDSP-3530/4030 Series)
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Package Dimensions (HDSP-3730/4130 Series)

276)

7.01(.276) 7.01(.276)

& /~—10" i— — /4—10" —»“c—w"

7 - T
if+ .. ,L“ 1|+ . 18 1|+ V " |
2fe 3 2p—p 13 2l e
a+l/'[lziz 3+'l7(“ + |12 3+ﬁ it
| e+ s 1082 (430) 4|+ +{n 1905:025 |, p—ry U], 103
* . (750 + .010) (.408)
LHDP. 5]+ 4]0 _L 1 5|+ o sl .U u[] o
'N + %_ﬁi_ 9 v 6f+L +19 4 el+ © L_aolg 1
3.18(125) 7 R et R 8 318(125) 71+ \ +{8 “RHDp.
T ¥
J 5,08 (.200) Note 4 Ay Notd
6.35 (.250) —=——] 6.35 (.250) 5.21(.205)
1%
E F.G H L
B=<
FRONT VIEW —
o
XL
[=1=]
7]
LUMINOUS COLOR yore 7 FUNCTION
INTENSITY BIN € E s "
CATEGORY \ 152 /|« (5a0) PN 3730/4130 | 373174131 | -3733/4133 | -3738/4136
12.70 (500
1270 00l _j_ ¥ 1 | CATHODE-a | CATHODEa | ANODEa CATHODEd
z :m—?——r 2 | CATHODE4 | CATHODE{ | ANODES ANODE-d
% o 051 3 | ANODEIN | ANODEBI | CATHODEIS! | NOPIN
: 6.35 (.250) 3 = (.020) 4 | NOPIN NO PIN NO PIN CATHODE<
L 1905+ 025 > 15.24
) . (750 + .010) 2; = (:600) 5 | NOPIN NO PIN NOPIN CATHODE-s
4.06 (.160) 2 = ' € | CATHODE-dp | NO CONN.ISI | NO CONN.IS} | ANODE-=
MIN, e 1 7 | CATHODEs | CATHODEw | ANODE- ANODE ¢
) |} 025 (o101 3-_.1 8 | CATHODEd | CATHODEd | ANODE«d ANODE dp
9 | NOCONN.1S) | CATHODEdp | ANODE<dp | CATHODE-dp
7.62(.300) DATE CODE 254 (.100) 10 | CATHODE<c | CATHODE: | ANODE«< CATHODEH
11 | CATHODEg | CATHODEg | ANODEg CATHODE-a
E,F,G,H E,F,G H 12 | NoPIN NO PIN NO PIN NOPIN
13 | CATHODED | CATHODEb | ANGDED ANODE-a
END VIEW SIDE VIEW 14 | ANODES | ANODEB! | CATHODE(E! | ANODE®b
NOTES: }
1. Dimensions in millimeters and (inches).
2. All untoleranced dimensians are for
reference only.
3. Redundant anodes.
4. Unused dp position.
5. See Internal Circuit Diagram
6. Redundant cathode.
7. For HDSP-4130 series product only.

Internal Circuit Diagram (HDSP-3730/4130 Series)
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Electrical /Optical Characteristics at T,=25°C

HIGH EFFICIENCY RED HDSP-3530/-3531/-3533/-3536/-3730/-3731/-3733/-3736

Pnrametdr : Symbol Test Condition Min. | Typ. | Max. Units
- Luminous Intensity/Segment(® 100mA Pk: 10f 5 | 4590 | 2300 ued
. ‘ ) ) Iv Duty Factor
(Digit Average) 20mA DC 1800 ped

Peak Wavelength APEAK 635 nm
_Dominant Wavelength® Ad ; 626 nm
Forward Voltage/Segment or D.P. VF IF = 100mA 2.55 3.1 \
Reverse Current/Segment or D.P, In VR =6V 10 pA
Response Time, Rise and Fall® St 300 ns
Temperature Coefficient of Vr/Segment or D.P. AVE/°C IF = 100mA -1.1 mv/°C

YELLOW HDSP-4030/-4031/-4033/-4036/-4130/-4131/-4133/-4136

Parameter | symbol | Test Condition | Min. | Typ. | Max. | Units
Luminous Intensity/Segment® 100mA Pk: 10f 5 | 1000 | 2700 ucd

ly Duty Factor

(Digit Average) 20mA DC 2100 ucd

Peak Wavelength APEAK 583 nm

Dominant Wavelength4.5 Ad 585 nm

Forward Voltage/Segment or D.P. Vr IF = 100mA 26 31 v
“ Reverse Current/Segment or D.P, in VR =6V 10 uA
Response Time, Rise and Fall® tr, tr 200 ns
Temperature Coefficient of Ve/Segment or D.P. AVE/°C Ir = 100mA -1.1 mv/°C

NOTES:

3. The digits are categorized for luminous intensity with the intensity category designated by a letter located on the right hand side of the

package.

4. The dominant wavelength, A4, is derived from the CIE chromaticity diagram and is that single wavelength which defines the color of the

device.

5. The HDSP-4030/-4130series yellow displays are categorized as to dominant wavelength with the category designated by a number adjacent

to the intensity category letter.

6. The rise and fall times are for a 10%-90% change of light intensity to a step change in current.

Operational Considerations

ELECTRICAL

The HDSP-3530/3730/4030/4130 series of display devices
are composed of eight light emitting diodes, with the light
from each LED optically stretched to form individual
segments and a decimal point. The LEDs have alarge area
P-N junction diffused into a GaAsP epitaxial layer on a
GaP transparent substrate.

These display devices are designed for strobed operation
at high peak currents. The typical forward voitage values,
scaled from Figure 4, should be used for calculating the

current limiting resistor values and typical power
dissipation. Expected maximum Vg values for the purpose
of driver circuit design and maximum power dissipation
may be calculated using the following VF models:
VE = 2.0V + Ipeak (11Q)

For Ipeak = 30mA
VE =1.9V + Ipc (14Q))

For 10mA < Ipc < 30mA
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Temperature derated strobed operating conditions are
obtained from Figures 1 and 2. Figure 1 relates pulse
duration (tp), refresh rate (f), and the ratio of maximum
peak current to maximum dc current (lpeaxk MAX/IDc
MAX). Figure 2 presents the maximum allowed dc current
vs. ambient temperature. To most effectively use Figures 1
and 2, perform the following steps:

1. Determine desired duty factor, DF.
Example: Five digits, DF = 1/5
2. Determine desired refresh rate, f. Use duty factor to
calculate pulse duration, tp. Note: DF = f-tp.
Example: f = 1 kHz, tp = 200 us
3. Enter Figure 1 atthe calculated tp. Move vertically to the
refresh rate line and record the corresponding value of
Ipeak MAX/Ipc MAX.
Example: At tp = 200us and f = 1 kHz, Ipeak MAX/Ipc
MAX = 4.0
4. From Figure 2, determine Ipc MAX. Note: Ipc MAX is
derated above Ta = 50°C.
Example: At Ta = 60°C, Ipc MAX = 25mA
5. Calculate Ipeak MAX from lpeak MAX/Ipc MAX ratio
and calculate lavg from Ipeak MAX and DF.
Example: Ipeak MAX = (4.0) (25mA) = 100mA peak. lava
= (1/5) (100mA) = 20mA average.

The above calculations determine the maximum allowed
strobing conditions. Operation at a reduced peak current
and/or pulse width may be desirable to adjust display light
output to match ambient light level or to reduce power
dissipation to insure even more reliable operation.

Refresh rates of 1 kHz or faster provide the most efficient
operation resulting in the maximum possible time average
luminous intensity.

The time average luminous intensity may be calculated
using the relative efficiency characteristic of Figure 3,
Mpeak. and adjusted for operating ambient temperature.
The time average luminous intensity at Ta=25°C is
calculated as follows:

IV TIME AVG = [2'8%] [ﬂ.pEAK] [Iv DATA SHEET]

Example: For HDSP-4030 series
Mpeak = 1.00 at lpeak = 100mA

| _ [20ma [1.00] [2.7mcd] = 2.7med/
V TIME AVG = 20mA segment

The time average luminous intensity may be adjusted for
operating ambient temperature by the following exponen-
tial equation:

Iv (TA) = ly (25°C) e[K (Ta- 25°C])

Device K
-3530/3730 Series -0.0131/°C
-4030/4130 Series -0.0112/°C

Example: Iy (70°C) = (2.7mcd) e[0-0112 70-25]= 1 63med/
segment

CONTRAST ENHANCEMENT

The objective of contrast enhancement is to provide good
display readability in the end use ambient light. The
concept is to employ chrominance contrast techniques to
enhance readability by having the off-segments blend into
the display background and have the on-segments stand
out vividly against this same background. Therefore,
these display devices are assembled with a gray package
and untinted encapsulating epoxy in the segments.

Contrast enhancement in bright ambients may be
achieved by using a neutral density gray filter such as
Panelgraphic Chromafilter Gray 10. Additional contrast
enhancement may be achieved by using the neutral
density 3M Light Control Film (louvered filter).

MECHANICAL

These devices are constructed utilizing a lead frame in a
standard DIP package. The LED dice are attached directly
to the lead frame. Therefore, the cathode leads are the
direct thermal and mechanical stress paths to the LED
dice. The absolute maximum allowed junction tempera-
ture, Ty MAX, is 100°C. The maximum power ratings have
been established so that the worst case VF device does not
exceed this limit. For most reliable operation, it is
recommended that the device pin-to-ambient thermal
resistance through the PC board be less than 320° C/W per
segment. This will then establish a maximum thermal
resistance LED junction-to-ambient of 602°C/W per
segment.

These display devices may be operated in ambient
temperatures above +50°C without derating when
installed in a PC board configuration that provides a
thermal resistance to ambient value less than 602°C/W/
Segment. See Figure 6 to determine the maximum allowed
thermal resistance for the PC board, Rgpg_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. Itis recommended thatonly
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 DI-15 or
DE-15, 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.
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tp.— PULSE DURATION — us

Figure 1. Maximum Allowed Peak Current vs. Pulse Duration.
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Figure 2. Maximum Allowable DC Current
per Segment vs. Ambient Temperature.
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Figure 3. Relative Efficiency (Luminous
Intensity per Unit Current) vs. Peak Seg-
ment Current.
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Figure 5. Relative Luminous Intensity vs. DC
Forward Current.
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.3 INCH SEVEN SEGMENT DISPLAYS

HEWLETT (B, PAGKARD HIGH EFFICIENCY RED - 5082.7610 SERIES
COMPONENTS YELLOW * 5082"7620 SER'ES
GREEN - 5082-7630 SERIES

TECHNICAL DATA APRIL 1979

Features
o COMPACT SIZE

e CHOICE OF 3 BRIGHT COLORS
High Efficiency Red
Yellow
Green

e L OW CURRENT OPERATION
As Low as 3mA per Segment
Designed for Multiplex Operation

e EXCELLENT CHARACTER APPEARANCE
Evenly Lighted Segments
Wide Viewing Angle
Body Color Improves “Off” Segment
Contrast
o EASY MOUNTING ON PC BOARD OR
SOCKETS
Industry Standard 7.62mm (.3 in.) DIP
Leads on 2.54mm (.1 in.) Centers

o CATEGORIZED FOR LUMINOUS Description

INEENS:'II'-Yk c ; iel it The 5082-7610, -7620, and -7630 series are 7.62mm (.3 in.) High
se of Like Categories Yields a Uniform Efficiency Red, Yellow, and Green seven segment displays.

Display These displays are designed for use in instruments, point of sale
e |C COMPATIBLE terminals, clocks, and appliances.
¢ MECHANICALLY RUGGED Th'e -761q, and -7620 series devices utilize high efficiency LED
chips which are made from GaAsP on a transparent GaP
substrate.

The -7630 series devices utilize chips made from GaP on a
transparent GaP substrate.

Devices

Package

Part No. 5082- Color Description Drawing
-7610 High Efficiency Red Common Anode Left Hand Decimal A
-7611 High Efficiency Red Common Anode Right Hand Decimal B
-7613 High Efficiency Red Common Cathode Right Hand Decimal C
-7616 High Efficiency Red Universal Overflow +1 Right Hand Decimal D
-7620 Yellow Common Anode Left Hand Decimal A
-7621 Yellow Common Anode Right Hand Decimal B
-7623 Yellow Common Cathode Right Hand Decimal C
-7626 Yellow Universal Qverflow +1 Right Hand Decimal D
-7630 Green . Commaon Anode Left Hand Decimal A
-7631 Green Common Anode Right Hand Decimal B
-7633 Green Common Cathode Right Hand Decimal C
- -7636 Green Universal Overflow +1 Right Hand Decimal D

NOTE: Universal pinout brings the anode and cathode of each segment's LED out to separate pins. See internal diagram D.
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Package Dimensions

5.18 FUNCTION
= Go [ 10° T A 8 BECERE
- ¢ PIN | ~7610/-7820/ | <7811/-762Y/ | “7613/-7623/
—| f10° | 7630 7631 833 |
1| CATHODE® | CATHODEa | GATHODEV
1 Z] 1 1 2 | CATHODES | CATHODES | ANODES - -
2f+ | @ 13 2 3 | ANODER! ANODE(3! ANODEg
3|4 ‘f; 12 19,054 025 3 4 | NOPIN NOPIN- ANODE<
7.62 .05 = 0. i
Lhop alvgeiafiin B08 (750, gi0) 4 5 | NOPIN NOPIN ANODEd
y Note?_g +ﬂ L% Y P 5 6 | CATHODEdp | NO CONN.SI | CATHODE!S)
Y V] 5 5 7 | CATHODEe | CATHODE+ | ANODEdp
5.72(.225) . s g . 8 | CATHODEd | GATHODEW | ANODE<
¥ . B | NOCONNISI ‘| CATHODE<p | ANODES
572 10 | CATHODEc | CATHODE< | ANODEs
394 (;33) 394 (155) (.225) 11 | CATHODEg | CATHODEg 4
(:200) 3 12 | NOPIN NOPIN CATHODEs
13 | CATHODEDL | CATHODES ANODE
ABC D 14 | ANODES | aNODERI ANODEH
LUMINOUS
INTENSITY
LUMINOUS
CATEGORY 254 (.010) INTENSITY 2580100 o
> |l 152 TECORY(oen—1 |l 1020000
N 060) | 06 020 10.16
A _)_ B l _4("00) MAX'I‘7
: 1.02 (.040) ::——-T_ B _'l a7
19.05 £ 0.25 1ol 19.05+ 0.25 — 10.16 (.400) 4 1180)
(.750 £ .010) 2‘5:{100) ) (.750 £ .010) 4 4.06 (.160) n f
X gi MIN.
N \ =T F 7 0250010
X< T ¥ 254 061 7.62(:300) —|-—>
DATE CODE _4 6.10 0.51 DATE CODE G | (100 (020
(.240) (.020) (.240) AB,C.D
ABD c END
SIDE SIDE

NOTES:
1. Dimensions in millimeters and (inches).
2. All untoleranced dimensions are
for reference only
3. Redundant anodes.

4. Unused dp position.
5. See Internal Circuit Diagram.
6. Redundant cathode.

Internal Circuit Diagram

il 8 14
__2 - i 1 J10
3 2 o
11 3 8
AL 4 7
_6] 9 _sp qs
7 8
A B c
Absolute Maximum Ratings
DC Power Dissipation Per Segmentor p.p." (Ta=25°C) .........covinnnnnn 50mwW
Operating Temperature Range ...............covvininnenenn.i.. -40°C to +85°C
Storage Temperature Range ...............cooeiiiiinnennanenn. -40°C to +85°C
Peak Forward Current Per Segment or D.P.® (To=25°C)..........cccvuunen 60mA
Average Forward Current Per Segment or D.P. (12 (T,=25°C) .............. . 20mA
Reverse Voltage Per Segment or D.P. ... ...ttt 6.0V
Lead Soldering Temperature 260°C for 3 Sec

[1.59mm (1/16 inch) below seating plane“ |

7. See part number table for L.H.D.P. and R.H.D.P. designation.

L lo fo o fo

Notes: 1. Sée powel

r derating curve

(Fig. 2). 2. Derate DC current from
50°C at 0.4mA/°C per segment.
3. See Fig. 1 to establish pulsed
operating conditions. 4. Clean only in

water, isopropanol,

ethanol, Freon

TF or TE (or equivalent) and Gene-

solv DI-15 or DE-15

(or equivalent).
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Electrical /Optical Characteristics at T,=25°C
HIGH EFFICIENCY RED 5082-7610/-7611/-7613/-7616

[¥8]
—
<
—
‘e
=
)
T
17}

Parameter Symboi Test Condition Min. Typ. | Max. Units
Luminous Intensity/Segment (8 5mA D.C. 70 250 ucd
; L 20mA D.C. 1430 ucd
(Digit Average) ogr::{‘; ';gé:o?f 6 810 ucd
Peak Wavelength APEAK 635 nm
Dominant Wavelength ¢ Aa 626 nm
Forward Voltage/Segment or D.P. A Ir = BmA 1.7
Il = 20mA 2.0 2.5 \"
Iy = 60mA 2.8
Reverse Current/Segment or D.P. iz Vi =6V 10 pA
Response Time " t, tr 90 ns
Temperature Coefficient of Ve/Segment or D.P. | AVe/°C -2.0 mv/°C
YELLOW 5082-7620/-7621/-7623/-7626
Parameter Synibol Test Condition Min. Typ. Max. Units
Luminous Intensity/Segment % 5mA D.C. 90 200 ucd
i\ 20mA D.C. 1200 ucd
(Digit Average) Ggrgs ?gé:o?f 6 740 ucd
Peak Wavelength APEAK 583 nm
Dominant Wavelength © Ao 585 nm
Forward Voltage/Segment or D.P. Vi I = 5mA 1.8
Il = 20mA 2.2 2.5 \
Iy = 60mA 3.1
Reverse Current/Segment or D.P. Ir Vi = 6V 10 uA
Response Time ” t, t, 90 ns
Temperature Coefficient of Vi/Segment or D.P. Ve/°C -2.0 mvV/°C
GREEN 5082-7630/-7631/-7633/-7636
Parameter Symboi Test Condition Min. Typ. Max. Units
-Luminous Intensity/Segment (% 10mA D.C. 150 | 300 ucd
: L 20mA D.C. 765 ucd
(Digit Average) SgTQ Il:’a(.c:o?f 6 540 ued
Peak Wavelength APEAK 565 nm
Dominant Wavelength Ao 572 nm
Forward Voltage/Segment or D.P. Vi e = 5mA 1.9
I = 20mA 2.2 2.5 \
Ir = 60mA 2.9
Reverse Current/Segment or D.P. iy Vg = 6V 10 uA
Response Time t, t 90 ns
Temperature Coefficient of Vi/Segment or D.P.| AV:/°C -2.0 mv/°C

NOTES: 5. The digits are categorized for luminous intensity with the intensity category designated by a letter located on the right hand side of the package.
6. The dominant wavelength, A4, is derived from the C.I.E. Chromaticity Diagram and is that single wavelength which defines the color of the device.
7. Time for a 10% — 90% change of light intensity for step change in current.
8. Temperature coefficient of luminous intensity 1,/°C is determined by the formula:

'VTA = IV25°C

oK (Ta-25°C)].

Device
-7610 series

-7620 series
-7630 series

K
-.0131/°C
-.0112/°C
-.0104/°C
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Operational Considerations

ELECTRICAL

The 5082-7600 series of display products are arrays of
eight light emitting diodes which are optically magnified
to form seven individual segments plus a decimal point.

The diodes in these displays utilize a Gallium Arsenide
Phosphide junction on a Gallium Phosphide substrate to
produce high efficiency red and yellow emission spectra
and a Gallium Phosphide junction for the green. In the
case of the red displays, efficiency is improved by at least
a factor of 4 over the standard Gallium Arsenide
Phosphide based technology. The use of Gallium
Phosphide as the substrate does result in an internal
dynamic’ resistance in the range of 12-48Q. It is this
resistance which causes the substantially higher forward
voltage specifications in the new devices.

The user should be careful to scale the appropriate
forward voltage from the Ve versus Ir curve, Figure 4, when
designing for a particular forward current. Another way to
obtain Vr would be to use the following formula:

VEF = Vsma + Rs (I — 5mA)
where Vsma and Rs are found in the following table:

Device Vsma Rs
-7610 Series 1.65V 210
-7620 Series 1.75V 250
-7630 Series 1.85V 190

Figure 1 relates refresh rate, f, and pulse duration, tp, to a
ratio which defines the maximum desirable operating
peak current as a function of derated dc current,
Ip Mmax/Ilpc max. To most effectively utilize Figure 1, per-
form the following steps:

1. Determine desired duty factor.
Example: Four digit display, duty factor = 1/4

2. Determine desired refresh rate, f. Use duty factor to
calculate pulse duration, tp.
Note: ftp = Duty Factor
Example: f=1 kHz; tp=250 usec

3. Enter Figure 1atthe calculated tp. Move vertically to the
refresh rate line and then record the corresponding
value of Ip max/Ipc MAX.
Example: At tp=250 usec and f=1 kHz,
Ip max/lpc max = 4.0

4. From Figure 2, determine the vaiue for Ipc max.
Note: Ipc max is derated above T4=50°C
Example: At To=70°C, Ipc max=12mA

5. Calculate lIp max from Ip max/Ipc max ratio and
calculate lavg from Ip and duty factor.
Example: |p = (4.0) (12mA) = 48mA peak

lave=(1/4) (48mA) = 12mA average.

The above calculations determine the maximum
tolerable strobing conditions. Operation at a reduced
peak current or duty factor is suggested to help insure
even more reliable operation.

Refresh rates of 1kHz or faster provide the most efficient
operation resulting in the maximum possible time average
luminous intensity.

These displays may be operated in the strobed mode at
currents up to 60mA peak. When operating at peak
currents above 5mA for red and yellow or 10mA for green,
there will be an improvement in the relative efficiency of
the display (see Figure 3). Light output at higher currents
can be calculated using the following relationship:

_| lave " PEAK
lv TIME AvG = IV spec
lavG spec|| "IPEAK SPEC

Operating point average current

lave =

lavg spec= Average current for data sheet luminous in-
tensity value, lv gpgc

= Relative efficiency at operating peak current.

Relative efficiency at data sheet peak

current where luminous intensity lv gppc

is specified.

= Data sheet luminous intensity, specified at
lavG spec and Ipeak spEc.

MIPEAK

MIPEAK SPEC

IV spec

Example: Ip = 40mA and lavg = 10mA:

_ [10mA) [1.58 _
lv TIME AVG = ( 5mA) ( 7 ) (300ud) = 948ucd/seg.

CONTRAST ENHANCEMENT

The 5082-7600 series devices have been optimized for use
in actual display systems. In order to maximum “ON-OFF”
contrast, the bodies of the displays have been painted to
match the appearance of an unilluminated segment. The
emission wavelength of the red displays has been shifted
from the standard GaAsP — 655nm to 635nm in order to
provide an easier to read device.

All of the colored display products should be used in
conjunction with contrast enhancing filters. Some
suggested contrast filters: for red displays, Panelgraphic
Scarlet Red 65 or Homalite 1670; for yellow displays,
Panelgraphic Yellow 27 or Homalite (100-1720, 100-1726);
for green, Panelgraphic Green 48 or Homalite (100-1440,
100-1425). Another excellent contrast enhancement
material for all colors is the 3M light control film.

MECHANICAL

The 5082-7600 series devices are constructed utilizing a
lead frame in a standard DIP package. The individual
packages may be close-packed on 10.16mm (.4 in.)
centers on a PC board. Also, the larger character height
allows other character spacing options when desired. The
leadframe has an integral seating plane which will hold the
package approximately 1.52mm (.060 in.) above the PC
board during standard soldering and flux removal
operation. To optimize device performance, new materials
are used that are limited to certain solvent materials for
flux removal. It is recommended that only mixtures of
Freon and alcohol be used for post solder vapor cleaning
processes, with an immersion time-in the vapors up to two
minutes maximum. Suggested products are Freon TF,
Freon TE, Genesolv DI-15 and Genesolv DE-15. Isopro-
ponal, Ethanol or water may also be used for cleaning
operations.

P
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Figure 1. Maximum Tolerable Peak Current vs. Pulse Duration.
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HEWLETT m PACKARD

COMPONENTS

43 INCH SEVEN SEGMENT DlSPLAYSi
HIGH EFFICIENCY RED - 5082- 7650 SERIES
YELLOW - 5082- 7660 SERIES

GREEN - 5082-7670 SERES |

TECHNICAL DATA APRIL 1979

Features
e LARGE DIGIT

Viewing up to 6 meters (19.7 feet)
CHOICE OF 3 BRIGHT COLORS

o

High Efficiency Red

Yellow
Green

LOW CURRENT OPERATION

As Low as 3mA per Segment

Designed for Multiplex Operation
EXCELLENT CHARACTER APPEARANCE

o

Evenly Lighted Segments
Wide Viewing Angle

Body Color Improves “Off” Segment

Contrast

SOCKETS

Industry Standard 7.62mm (.3”) DIP
Leads on 2.54mm (.1”) Centers

CATEGORIZED FOR LUMINOUS

INTENSITY

Assures Uniformity of Light Output from
Unit to Unit within a Single Category

IC COMPATIBLE
MECHANICALLY RUGGED

EASY MOUNTING ON PC BOARD OR

Description

The 5082-7650, -7660, and -7670 series are large 10.92mm (.43
in.) Red, Yellow, and Green seven segment displays. These
displays are designed for use in instruments, point of sale

terminals, clocks, and appliances.

substrate.

The -7670 series devices utilize chips made from GaP on a

transparent GaP substrate.

The -7650 and -7660 series devices utilize high efficiency LED
chips which are made from GaAsP on a transparent GaP

Devices
Part No. 5082- Color ) Description Package Draw
-7650 High Efficiency Red ‘Common Anode Left Hand Decimal A
-7651 High Efficiency Red  Common Anode Right Hand Decimal B
-7653 High Efficiency Red Common Cathode Right Hand Decimal C-
-7656 High Efficiency Red Universal Overflowﬁ Right Hand Decimal . D
-7660 Yellow Common Anode Left Hand Decimal A
-7661 Yellow Comon Anode Right Hand Decimal B
-7663 Yeliow Common Cathode Right Hand Decimal (o]
-7666 Yellow Universal Overflow £1 Right Hand Decimal D
-7670 Green Commonh Anode Left Hand Decimal A
-7671 Green Common Anode Right Hand Decimal B
-7673 Green Common Cathode Right Hand Decimal c .
-7676 Green Universal Overflow +1 Right Hand Decimal D

Note: Universal pinout brings the anode and cathode of each segment’s LED out to separate pins, see internal diagram D.
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Package Dimensions

7.01(.276) 7.01 (.276) —je—|

1 1 1 1|+
2 F1i3 2 3 EERR 2
3 12 3 o+, 4 I
4 111082 (430) 10.92 (.430) 4 1905:028 ,p, £t
LHDP. 5 o 5 (760 ¢ 010) 41 . ‘ﬂ N N
g 8 [] s+ O “.nlg
3.18(128) 7 @ Noted ? 4 L \ | ruoe.
)
5,08 (.200) Note 4 NOTE 4]
.35 (:250) 6.36 (.250) 5.21(.206)
A B8,.C
FRONT VIEW
LUMINOUS
INTENSITY "
CATEGORY (IR
12.70 (500! N
< MA‘X. '~ 3
2
S 3|
o 6.36 (.260) 19.06 ¢ 0.25 g 4
' " . (.750 + .010) s.
4.08 (.160) it $.
MIN, { a
f —»|||e- 0.25 (010 3 s
7.62 (300} DATA CODE 254 (100} "'
"
END VIEW SIDE VIEW Rl
B
NOTES: LN S

1. Dimensions in millimeters and (inches).

2. All untoleranced dimensions are for
raference only.

3. Redundant anodes.

4. Unused dp position.

5. See Internal Circuit Diagram.

6. Redundant cathode.

Internal Circuit Diagram

1 1
2] 2
=3 3

I“ l

A B c

Absolute Maximum Ratings

DC Power Dissipation Per Segment or p.p.V (Ta=25°C) .....covviiiiiinnn 50mwW
Operating Temperature Range .................ccooeveiiinninnn. -40°C to +85°C
Storage Temperature Range ..............ccoeiriienrineneanens -40°C to +85°C
Peak Forward Current Per Segment or D.PCY(Ta=25°C) ............ccevvnn 60mA
DC Forward Current Per Segmentor D.P.""2 (TA=25°C) ...................... 20mA
Reverse Voltage Per Segment or D.P. ..........oiviiiiiiiiiiiiiiiiniiiiinen.. 6.0V

260°C for 3 Sec

Lead Soldering Temperature
[1.58mm (1/16 inch) below seating plane'®]

[ |-

[
.

Notes: 1. See power derating
curve (Fig.2). 2. Derate average
current from 50° C at 0.4mA/°C per
segment. 3. See Maximum Toler-
able Segment Peak Current vs.
Pulse Duration curve, (Fig. 1). 4.
Clean only in water, isopropanol,
ethanol, Freon TF or TE (or
equivalent) and Genesolv DI-150or
DE-15 (or equivalent).
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Electrical /Optical Characteristics at T,=25°C
HIGH EFFICIENCY RED 5082-7650/-7651/-7653/-7656

Parameter . Symbol -| Test Condition | Min. | Typ.
Luminous Intensity/Segment(5’3) .| 5mA D.C. 135 | 300
‘ Iv 20mA D.C. ' 1720
(Digit Average) .| B0mAPK:1of6 . 970 |
‘| . Duty Factor
Peak Wavelength Neeak | 635
Dominant Wavelength(® Ad - 626 -
Forward Voltage/Segment or D.P. Ve _p =5mA ‘1.7 o A
lr\='20mA , 20 | 25 Vo
I = 60mMA 28 1 -
Reverse Current/Segment or D.P, Ir V=6V 10 CpA
Response Time(? t, t - 90 ‘ns
Temperature Coefficient of Ve/Segment or D.P. | AVs/°C —2.0 MV/“C
YELLOW 5082-7660/-7661/-7663/-7666
Parameter . ‘ Symbol | Test Condition Min. | Typ. | Max. | Units
Luminous Intensity/Segment (58 . 5mA D.C. 100 250 | - - “ucd
. I 20mA D.C. 1500 ped
(Digit Average) 637:8 l:l;;::d?f 6 | 925 |- n‘Cdf .
Peak Wavelength Cheeak | ' 1 583 "~ nm
Dominant Wavelength(® A R 585 - .nm
Forward Voltage/Segment or D.P. Ve = 5mA 8
. Ig = 20mA 0 22.1.25-4. .V
__[ir=eomA | e
Reverse Current/Segment or D.P. In | Va=6v . o A
Response Time!” tot ’ ) 90 . - i ns”
Temperature Coefficient of V,-/Segment or D P.| VePC w20 mvec
GREEN 5082-7670/-7671/-7673/-7676 .
Parameter Symbol | Test Condition: | Min. | Typ. | Max." | Units -
Luminous Intensity/Segmentlf"f‘l ' ) 10mA D.C. 126 | 250 | 0 . oueds
. 1+ 1 20mADC. 640 1 med
(Digit Average) ) 6grS$::.ct1°?f6 . 450 | -~ pod
Peak Wavelength Aresk | o 565 - am
Dominant Wavelength!6) Al L 572 nm o
Forward Voltage/Segment or D.P. ' 1y = 10mA 1.9 oo ]
~ Ir = 20mA 22 | 25 | v
¢ = 60mA 29 | oo b
Reverse Current/Segment or D.P. e Ve =6V - 10 .
Response Time!" St ) 190 | ns
Temperature Coefficient of Ve/Segment or D P AVEPC -2.0 .| . ‘mV/°C
';.O‘;'rhisaigits are categorized for luminous intensity with the intensity category designated by a letter located on the right hand side of the package.
6. The dominant wavelength, Aq, is derived from the C.I.E. Chromaticity Diagram and is that single wavelength which defines the color of the device.
7. Time for a 10% — 90% change of light intensity for step change in current.
8. Temperature coefficient of luminous intensity 1,/°C is determined by the formula: lv,, = lyyoc 81K (TA-25°C)l DEVICE_ K =
~7650 Series -.0131/°C
-7660 Series  -.0112/°C
-7670 Series  -.0104/°C
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Figure 1, Maximum Tolerable Peak Current vs. Pulse Duration.
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Figure 3. Relative L
Intensity per Unit Current) vs. Peak Segment
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Figure 5. Relative Luminous Intensity vs.
DC Forward Current
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Operational Considerations

ELECTRICAL

The 5082-7600 series of display products are arrays of
eight light emitting diodes which are optically magnified
to form seven individual segments plus a decimal point.

The diodes in these displays utilize a Gallium Arsenide
Phosphide junction on a Gallium Phosphide substrate to
produce high efficiency red and yellow emission spectra
and a Gallium Phosphide junction for the green. in the
case of the red displays, efficiency is improved by at least
a factor of 4 over the standard Gallium Arsenide
Phosphide based technology. The use of Gallium
Phosphide as the substrate does result in an internal
dynamic resistance in the range of 12-48(). It is this
resistance which causes the substantially higher forward
voltage specifications in the new devices.

The user should be careful to scale the appropriate
forward voltage from the Vi versus | curve, Figure 4, when
designing for a particular forward current. Another way to
obtain Vg would be to use the following formula:

VF = Vsma + Rs (IF — 5mA)
where Vsma and Rs are found in the following table:

Device Vsma Rs
-7650 Series 1.65V 210
-7660 Series 1.75V 250
-7670 Series 1.85V 190

Figure 1 relates refresh rate, f, and pulse duration, tp,to a
ratio which defines the maximum desirable operating
peak current as a function of derated dc current,
Ip Max/Ipc Max. To most effectively utilize Figure 1, per-
form the following steps:

1. Determine desired duty factor.
Example: Four digit display, duty factor = 1/4

2. Determine desired refresh rate, f. Use duty factor to
calculate pulse duration, tp.
Note: ftp = Duty Factor
Example: f=1 kHz; tp=250 usec

3. Enter Figure 1 atthe calculated tp. Move vertically to the
refresh rate line and then record the corresponding
value of Ip Mmax/IDc MAX.
Example: At tp=250 usec and f=1 kHz,
Ip Max/Inc Max = 4.0

4. From Figure 2, determine the value for Ipc max.
Note: Ipc max is derated above To=50°C
Example: At To=70°C, Ipc Max=12mA

5. Calculate lIp max from lp max/Ipc max ratio and
calculate Iavg from Ip and duty factor.
Example: lp = (4.0) (12mA) = 48mA peak

lave=(1/4) (48mA) = 12mA average.

The above calculations determine the maximum
tolerable strobing conditions. Operation at a reduced
peak current or duty factor is suggested to help insure
even more reliable operation.

Refresh rates of 1kHz or faster provide the most efficient
operation resulting in the maximum possible time average
luminous intensity.

These displays may be operated in the strobed mode at
currents up to 60mA peak. When operating at peak
currents above 5mA for red and yellow or 10mA for green,
there will be an improvement in the relative efficiency of
the display (see Figure 3). Light output at higher currents
can be calculated using the following relationship:

_| lave "pEAK
v TIME AvVG = IV spec
lave spec|| MIPEAK SPEC

lavg = Operating point average current

lave spEc= Average current for data sheet luminous in-
tensity value, lv gpgc

= Relative efficiency at operating peak current:

Relative efficiency at data sheet peak
current where luminous intensity lv gpec
is specified.

= Data sheet luminous intensity, specified at
lave spec and Ipgak spEc.

MIPEAK

TMIPEAK SPEC

WV spEc

Example: Ip = 40mA and lavg = 10mA:

_ [10mA) [1.58 _
lv TIME AVG = ( 5m A) (—1 ) (300ud) = 948ucd/seg.

CONTRAST ENHANCEMENT

The 5082-7600 series devices have been optimized for use
in actual display systems. In order to maximum “ON-OFF”
contrast, the bodies of the displays have been painted to
match the appearance of an unilluminated segment. The |
emission wavelength of the red displays has been shifted
from the standard GaAsP — 655nm to 635nm in order to
provide an easier to read device.

All of the colored display products should be used in
conjunction with contrast” enhancing filters. Some
suggested contrast filters: for red displays, Panelgraphic
Scarlet Red 65 or Homalite 1670; for yellow displays,
Panelgraphic Amber 23 or Homalite (100-1720, 100-1726);
for green, Paneigraphic Green 48 or Homalite (100-1440,
100-1425). Another excellent contrast enhancement
material for all colors is the 3M light control film.

MECHANICAL

The 5082-7600 series devices are constructed utilizing a
lead frame in a standard DIP package. The individual
packages may be close-packed on 12.7mm (.5in.) centers
on a PC board. Also, the larger character height allows
other character spacing options when desired. The
leadframe has an integral seating plane which will hold the
package approximately 1.52mm (.060 in.) above the PC
board during standard soldering and flux removal
operation. To optimize device performance, new materials
are used that are limited to certain solvent materials for
flux removal. It is recommended that only mixtures of
Freon and alcohol be used for post solder vapor cleaning
processes, with an immersion time in the vapors up to two
minutes maximum. Suggested products are Freon TF,
Freon TE, Genesolv DI-15 and Genesolv DE-15. Isopro-
ponal, Ethanol or water may also be used for cleaning
operations.
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- HEWLETT \Ap, PACKARD

0.3 INCH RED

5082-7730 SERIES
SEVEN SEGMENT | ¢pe9 1719

COMPONENTS D|sp|_ AY
TECHNICAL DATA APRIL 1979
Features
e 5082-7730

Common Anode
Left Hand D.P.

5082-7731
Common Anode
Right Hand D.P.

5082-7736

Polarity and Overflow Indicator

Universal Pinout

Right Hand D.P.
5082-7740

Common Cathode

Right Hand D.P.

EXCELLENT CHARACTER APPEARANCE

Continuous Uniform Segments

Wide Viewing Angle
High Contrast

IC COMPATIBLE
1.6V dc per Segment

STANDARD 0.3” DIP LEAD CONFIGURATION

PC Board or Standard Socket Mountable

CATEGORIZED FOR LUMINOUS INTENSITY

Assures Uniformity of Light Output from
Unit to Unit withing a Single Category

Description

The HP 5082-7730/7740series devices are common anode
LED displays. The series includes a left hand and a right
hand decimal point numeric display as well as a polarity
and overflow indicator. The large 7.62 mm (0.3 in.) high
character size generates a bright, continuously uniform
seven segment display. Designed for viewing distances of
up to 3 meters (9.9 feet), these single digit displays provide
a high contrast ratio and a wide viewing angle.

The 5082-7730 series devices utilize a standard 7.62 mm
(0.3 in.) dual-in-line package configuration that permits
mounting on PC boards or in standard IC sockets.
Requiring a low forward voltage, these displays are
inherently IC compatible, allowing for easy integration
into electronic instrumentation, point of sale terminals,
TVs, radios, and digital clocks.

Devices
P;Btalzﬂ-o- Description Package Drawing
7730 Common Anode Left Hand Decimal A
7731 Common Anode Right Hand Decimal B
7736 Universal Overflow =1 Right Hand Decimal C
7740 Common Cathode Right Hand Decimal D

Note: Universal pinout brings the anode and cathode of each segment's LED out to separate pins. See internal diagram C.
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Package Dimensions
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100 | CATHODE= | CATHODEa | ANODEd | CATHODEI.
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‘40, /| CATHODE< | CATHODE< | CATHODEdp | ANODEw
Tam (166) 394 (.155) 5.72 11 | CATHODEg | CATHODEg | CATHODED
5.08 (.225) 12 | NOMN NOPIN CATHODE-a
(:200) G 13| CATHODEb | CATHODEH | ANODE-a
14 | ANODEIM ANODE(S] | ANODEb
AB,D (o
LUMINOUS
INTENSITY LUMINOUS
CATEGORY 254 (.010) INTENSITY 2400100 o a7s)
—> 52 CATEGORY (oo~ 1.02(.040)
— .0 8 10.16
0y —1% 3 “ 1400 M“x'l~
(.040) AN ——T =5 ‘
1.02 (.040 ,§ , 267
N
togs: 028 lo jags: 028 > bom 10.16 (.400) (150)
(.750 £ .010) 2,54 (.100) 1750 ¢ . : ) 4.06 (.160)
0 §§ [ - MIN.
== y /2 o= F 7 —fl—o025(010
-3 L— f // - 254 051 7.62 (.3oo)~|-—~
DATE CODE 6.10 051 DATE CODE 610 (100 (.020)
"’ (.240) (.020) (.240) AB,CD
AB,C D END
SIDE SIDE
NOTES:
1. Dimensions in millimeters and (inches). 4. Unused dp position.

2. All untoleranced dimensions are
for reference only
3. Redundant anodes.

Internal Circuit Diagram

1
2]
3

I\' |m

Absolute Maximum Ratings

DC Power Dissipation Per Segmentor D.P.!" (Ta=25°C)
Operating Temperature Range
Storage Temperature Range

Peak Forward Current Per Segment or D.P.?® (T,=25°C)
Average Forward Current Per Segment or D.P.(12 (T,=25°C)
Reverse Voltage Per Segment or D.P.
Lead Soldering Temperature

6. See Internal Circuit Diagram.
6. Redundant cathode.
7. See part number table for L.H.D.P. and R.H.D.P. designation.

[ 2 N S

=
alcn B

Cc
............... 42mwW
..... -40°C to +85°C
..... -40°C to +85°C
................... .150mA
............... 25mA
6.0V
260°C for 3 Sec

[1.59mm (1/16 inch) below seating plane ' ]

IU‘l lb w IN

la 'q

Notes: 1. See power derating curve
(Fig.2). 2. Derate DC current from
50°C at 0.43mA/°C per segment.
3. See Fig. 1 to establish pulsed
operating conditions. 4. Clean onlyin
water, isopropanol, ethanol, Freon
TF or TE (or equivalent) and Gene-
solv Di-15 or DE-15 (or equivalent).
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Electrical /Optical Characteristics at T,=25°C

Description Symbol Test Condition Min. | Typ. | Max. | Units
lpeak = 100mA
~Luminaus Intensity/Segment %9 Iv 10% Duty Cycle 200 ucd
(Digit Average) IF = 20mA 100 | 350

' Peak Wavelength APEAK 655 nm
Dominant Wavelength ! Ad 640 nm
Forward Voltage, any Segment or D.P. Ve Ip = 20mA 16 2.0 Vv
Reverse Current, any Segment or D.P. Ir VR =6V 10 nA
Rise and Fall Time ¥ tots 10 ns
Temperature Coefficient of Forward Voltage AVE/C -2.0 mV/°C

Notes:

1. The digits are categorized for luminous intensity with the intensity category designated by a letter located on the right hand side of the package.
2. The dominant wavelength, Aq, is derived from the CIE Chromaticity Diagram and is that single wavelength which defines the color of the device.

3. Time for a 10% - 90% change of light intensity for step change in current.

4. Temperature coefficient of luminous intensity Iv/°C is determined by the formula: lv, = lv,50¢ o[(-0188/°C)(Ta - 25°C)].

Operational Considerations
ELECTRICAL

The 5082-7730/7740 series display is composed of eight
light emitting diodes optically magnified to form seven
individual segments and decimal point.

The diodes are made of GaAsP (Gallium Arsenide
Phosphide) junction on a GaAs substrate. Diode turn-on
voitage is approximately 1.55 volts and typical forward
diode resistance is 5 ohms. For strobing at peak currents a
user should take this forward resistance into account.

Typical forward voltage may be scaled from Figure 4 or
calculated from the following formula:
VE = 1.55V + (3Q x lpeak)

Figure 1 relates refresh rate, f, and pulse duration, tp, to a
ratio which defines the maximum desirable operating
peak current as a function of derated dc current,
Ip Max/Ipc max. To most effectively utilize Figure 1, per-
form the following steps:

1. Determine desired duty factor.

Example: Four digit display, duty factor = 1/4.

2. Determine desired refresh rate, f. Use duty factor to
calculate pulse duration, tp. Note: ftp = Duty Factor
Example: f = 1kHz; tp = 250 usec.

3. Enter Figure 1 atthe calculated tp. Move vertically to the
refresh rate line and then record the corresponding
value of Ip Max/Ilpc MAX-

Example: At tp = 250 usec and f=1kHz,
lp max/lpc Max = 4.0

4. From Figure 2, determine the value for Ipc Max.
Note: Ipc max is derated above TA=50°C
Example: At To=70°C, Ipc max = 16.4mA.

5. Calculate Ip max from lp max/Ipc Mmax ratio and
calculate lavg from Ip and duty factor.

Example: 1,=(4.0) (16.4mA) = 65.6mA peak
lave=(1/4) (65.6mA) = 16.4mA average.

The above calculations determine the maximum

tolerable strobing conditions. Operation at a reduced

peak current or duty factor is suggested to help insure

even more reliable operation.

Refresh rates of 1kHz or faster provide the most efficient
operation reulting in the maximum possible time average
luminous intensity.

This display may be operated at various peak currents
(see Figure 3). Light output for aselected peak current can

be calculated as follows:
TeEAK |y
[V SPEc]

| lave |
VTIMEAVG = ||
AVG sPEC| | TIPEAK SPEd

IAVG = Operating point average current
IAVG SPEC = Average current for data sheet luminous intensity value, ly SPEC
NPEAK = Relative efficiency at operating peak current

nipeak SPEC = Relative efficiency at data sheet peak current where luminous
intensity |y SPEC is specified.
= Data sheet luminous intensity, specified at IAyG spec and
IPEAK SPEC

'V spec

CONTRAST ENHANCEMENT

The 5082-7730/7740 series display may be effectively
filtered using one of the following filter products: Homalite
H100-1605: H 100-1804 (purple); Panelgraphic Ruby Red
60: Dark Red 63: Purple 90; Plexiglas 2423; 3M Brand Light
Control Film for daylight viewing. For further information
see Application Note 964.

MECHANICAL

The 5082-7730/7740 series devices are constructed
utilizing a lead frame in a standard DIP package. The
individual packages may be close-packed on 10.16mm (.4
in.) centers on a PC board. Also, the larger character
height allows other character spacing options when
desired. The lead frame has an integral seating plane
which will hold the package approximately 1.52mm (.060
in.) above the PC board during standard soldering and
flux removal operation. To optimize device performance,
new materials are used that are limited to certain solvent
materials for flux removal. It is recommended that only
mixtures of Freon and alcohol be used for post solder
vapor cleaning processes, with an immersion time in the
vapors up to two minutes maximum. Suggested products
are Freon TF, Freon TE, Genesolv DI-15and Genesolv DE-
15. Isoproponal, Ethanol or water may also be used for
cleaning operations.
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T 11
25 ; 45
24 } a
< \ ’
E 22 7 2 >
! N\ i ¢
g 20 \ 3 1 £ o
< 18 o 30 g 2
5 @ TN ) &
3 1 MENDEoN % o w
o R;_co"* & REC ! e W
o 1 Sl i 23 g £
= |+ or® N £ < 9
S 2 19 2 2 /
= { M o«
x 10 t 16 'q a
< = N
z 3 135 3
' 2 g s
i 6 9 ] g
5 s 6 B g
o
-] ar
2 3
0 - 0 7
0 10 20 30 4 50 60 70 808590 0 10 20 30 30 50
T, — AMBIENT TEMPERATURE — °C lpeak — PEAK SEGMENT CURRENT — mA
Figure 2. Maximum Allowable DC Current and DC Figure 3. Relative Efficiency (Luminous Intensity per Unit
Power Dissipation per Segment as a Function Current) versus Peak Current per Segment.

of Ambient Temperature.

160 14
<
€ |
® 10 I . 12 /
= =
5 =
3 28 10 /
2 Ee
Lz 2 <«
« 100 H
w 123
o o9 8
o I 2o 4
Z 80 Z2r /
g 22 6
3 w0 a8 /
e > /
< s 4
z 40 <
no: -0
2 uz
120 o< 2

0 o

0 4 8 12 16 20 24 28 32 0 5 10 15 20 25
V¢ - FORWARD VOLTAGE - V If — SEGMENT DC CURRENT — mA

Figure 4. Forward Current vs. Forward Voltage. Figure 5. Relative Luminous Intensity vs. DC

Forward Current

44




‘ 43 INCH RED
‘HEWLETT E PACKARD SEVEN SECMENT ggg%']l;gg SERIES
‘ COMPONENTS DISPLAY

TECHNICAL DATA APRIL 1979

Features

® 5082-7750
Common Anode
Left Hand D.P.

e 5082-7751
Common Anode
Right Hand D.P.

DISPLAYS

w
[
<T
—
w
=]
-
(=]
(7]

e 5082-7756
Polarity and Overflow Indicator
Universal Pinout
Right Hand D.P.

e 5082-7760
Common Cathode
Right Hand D.P.

e LARGE DIGIT
Viewing Up to 6 Meters (19.7 Feet)

e EXCELLENT CHARACTER APPEARANCE Descr|pt|on
Continuous Uniform Segments . .
Wide Viewing Angle The 5082-7750/7760 series are Igrge 10.92mr!1 (.43 in.)
High Contrast GaAsP LED seven segment displays. Designed for
viewing distances up to 6 meters (19.7 feet), these single
e |IC COMPATIBLE digit displays provide a high contrast ratio and a wide
viewing angle.
® STANDARD 7.62mm (.3 in.) DIP These devices utilize a standard 7.62mm (.3 in.) dual-in-
LEAD CONFIGURATION line package configuration that permits mounting on PC
PC Board or Standard Socket Mountable boards or in standard IC sockets. Requiring a low forward
voltage, these displays are inherently IC compatible,
e CATEGORIZED FOR LUMINOUS INTENSITY allowing for easy integration into electronic instru-
Assures Uniformity of Light Output from mentation, point of sale terminals, TVs, radios, and digital
Unit to Unit within a Single Category clocks.
Devices
" Part No, 5082- Description " Package Drawing
~7750 - ‘ Common Anode Left Hand Decimal A
e 4 , Common Anode Right Hand Decimal B
- :f7755 . Universal Overflow +1 Right Hand Decimal c
~7760 S Common Cathode Right Hand Decimal D

Note: Universal pinout brings the anode and cathode of each segment’s LED out to separate pins. See internal diagram C.
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Package Dimensions
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T
N
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FRONT VIEW
LUMINOUS
INTENSITY 102 FUNCTION
CATEGORY \ 152 X
1270 (500 Los0) 7| [*T (os0) o . c .
2 e )_,| i 7750 7751 7756 2760
i JE—-——T——-— 1 | CATHODE.a | CATHODE-a | CATHODEd | ANODE4
\ | 051 2 | CATHODES | CATHODES | ANODE-d ANODE-
6.35 (.250) § N o= (,610) 3 ANODE I3} ANODEI3} NO PIN CATHODE (6]
’ 19,05+ 0.25 §; —1 15.24 4 | nOPIN NO PIN CATHODE-c | NO PIN
(.750 £ .010) g (:600) 5 | NOPIN NO PIN CATHODE-s | NO PIN
4~°&|‘,~J°°) m l]J P v 6 | CATHODE-p | NO CONN.ISI | ANODE-e NO CONN. (5]
T ; I - 7 | CATHODE« | CATHODEe | ANODE-c ANODE-0
—|l|=— 0.25 (.010) y — 8 | CATHODEd | CATHODEd | ANODEdp | ANODEd
762 (.300) 9 | NOCONN.(8) | CATHODE-dp | CATHODE-dp | ANODE-dp
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E 10 | CATHODE< | CATHODE-c | CATHODEb | ANODE-c
11 | CATHODEg | CATHODEg | CATHODE-a | ANODEg
END VIEW SIDE VIEW 12 | NOPIN 'NOPIN NO PIN NO PIN
13 | CATHODEb | CATHODEL | ANODE-a ANODEb
14 | ANODE®) ANODE(3) ANODE-b CATHODE(6]
NOTES:
1. Dimensions in millimeters and (inches).
2. All untoleranced dimensions are for
reference only.
3. Redundant anodes.
4. Unused dp position.
5. See Internal Circuit Diagram.
6. Redundant cathodes.

Internal Circuit Diagram

A

Iu IN -

FHES

Absolute Maximum Ratings

DC Power Dissipation Per Segment or p.p.Y (Ta=25°C)

Operating Temperature Range
Storage Temperature Range

Peak Forward Current Per Segment or D.P3)(T,=25°C)
DC Forward Current Per Segment or D.P.(1'2) (TA=25°C) .
Reverse Voltage Per Segment or D.P.

Lead Soldering Temperature

42mwW
-40°C to +85°C
-40°C to +85°C

6.0V
260° C for 3 Sec
[1.59mm (1/16 inch) below seating plane!*]

Notes: 1. See power derating curve
(Fig.2). 2. Derate average current
from 50°C at 0.43mA/°C per
segment. 3. See Maximum Toler-
able Segment Peak Current vs.
Pulse Duration curve, (Fig. 1). 4.
Clean only in water, isopropanol,
ethanol, Freon TF or TE (or
equivalent) and Genesolv DI-150r
DE-15 (or equivalent).
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Electrical /Optical Characteristics at T,=25°C

Description Symbol Test Condition Min. | Typ. | Max. | Units
. lppak = 100mA
Luminous Intensity/Segment >* v 12.5% Duty Cycle 350 ucd
(Digit Average) Ig = 20mA 150 | 400
Peak Wavelength APEAK 655 nm
Dominant Wavelength % Aa 645 nm
' Forward Voltage, any Segment or D.P. Vg Ip = 20mA 1.6 2.0 \
Reverse Current, any Segment or D.P. IR Vg = 6V 10 rA
Rise and Fall Time ) totr 10 ns
Temperature Coefficient of Forward Voltage AVE/’C -2.0 mV/°C

Notes:

1. The digits are categorized for luminous intensity with the intensity category designated by a letter located on the right hand side of the package.
2. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and is that single wavelength which defines the color of the device.

3. Time for a 10% - 90% change of light intensity for step change in current.

4. Temperature coefficient of luminous intensity Iv/°C is determined by the formula:lv, , = lvasoc e[(-0188/°¢) (Tp - 25°1]

Operational Considerations

ELECTRICAL
The 5082-7750/7760 series display is composed of eight

light emitting diodes optically magnified to form seven .

individual segments and decimal point.

The diodes are made of GaAsP (Gallium Arsenide
Phosphide) junction on a GaAs substrate. Diode turn-on
voltage is approximately 1.55 volts and typical forward
diode resistance is 5 ohms. For strobing at peak currents a
user should take this forward resistance into account.

Typical forward voltage may be scaled from Figure 4 or
calculated from the following formula:
Vg = 1.55V + (3Q x IpgaKk)

Figure 1 relates refresh rate, f, and pulse duration, tp, to a
ratio which defines the maximum desirable operating
peak current as a function of derated dc current,
Ip Max/Ipc max. To most effectively utilize Figure 1, per-
form the following steps:

1. Determine desired duty factor.

Example: Four digit display, duty factor = 1/4.

2. Determine desired refresh rate, f. Use duty factor to
calculate pulse duration, tp. Note: ftp = Duty Factor
Example: f = 1kHz; tp = 250 usec.

3. Enter Figure 1 atthe calculated tp. Move vertically to the
refresh rate line and then record the corresponding
value of Ip max/Ipc MAX.

Example: At tp = 250 usec anf f=1kHz,
lp max/Ipc max = 4.0

4. From Figure 2, determine the value for Ipc max.
Note: Ipc max is derated above Ta=50°C
Example: At To=70°C, Ipc max = 16.4mA.

5. Calculate Ip max from lp max/lpc Mmax ratio and
calculate lavg from Ip and duty factor.

Example: 1,=(4.0) (16.4mA) = 65.6mA peak
lave=(1/4) (65.6mA) = 16.4mA average.

The above calculations determine the maximum
tolerable strobing conditions. Operation at a reduced
peak current or duty factor is suggested to help insure
even more reliable operation.

Refresh rates of 1kHz or faster provide the most efficient
operation reulting in the maximum possible time average
luminous intensity.

This display may be operated at various peak currents
(see Figure 3). Light output for a selected peak current
may be calculated from the 20mA value using the

following formula: |
Iv = (Iv 20mA) M|ppae <%ﬂ;’:>

Where: |, = Luminous Intensity at desired lavg
lv 20ma = Luminous Intensity at |r = 20mA

lavG = Average Forward Current per seg-
ment = (Ipeak X Duty Factor)

nlpeak = Relative Efficiency Factor at Peak
Operating Forward Current from Figure 3.

CONTRAST ENHANCEMENT

The 5082-7750/7760 series display may be effectively
filtered using one of the following filter products: Homalite
H 100-1605 or H 100-1804 Purple; Panelgraphic Ruby Red
60, Dark Red 63 or Purple 90; Plexiglas 2423; 3M Brand
Light Control Film for daylight viewing.

MECHANICAL

The 5082-7750/7760 series devices are constructed
utilizing a lead frame in a standard DIP package. The
individual packages may be close-packed on 12.7mm (.5
in.) centers on a PC board. Also, the larger character
height allows other character spacing options when
desired. The lead frame has an integral seating plane
which will hold the package approximately 1.52mm (.060
in.) above the PC board during standard soldering and
flux removal operation. To optimize device performance,
new materials are used that are limited to certain solvent
materials for flux removal. It is recommended that only
mixtures of Freon and alcohol be used for post solder
vapor cleaning processes, with an immersion time in the
vapors up to two minutes maximum. Suggested products
are Freon TF, Freon TE, Genesolv DI-15 and Genesolv DE-
15. Isoproponal, Ethanol or water may also be used for
cleaning operations.
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HEWLETT %PACKARD

NUMERIC INDICATOR | ZH30
COMPONENTS (7 Segment Monolithic)

SOLID STATE

TECHNICAL DATA APRIL 1979

Features

e ULTRA LOW POWER
Excellent Readabillity at Only 500 pA
Average per Segment

CONSTRUCTED FOR STROBED OPERATION
Minimizes Lead Connections

STANDARD DIP PACKAGE
End Stackable
Integral Red Contrast Filter
Rugged Construction

CATEGORIZED FOR LUMINOUS INTENSITY
Assures Uniformity of Light Output from
Unit to Unit within a Single Categery

1C COMPATIBLE

Description

The HP 5082-7400 series are 2.79mm (.11"’), seven
segment GaAsP numeric indicators packaged in 3,
4, and 5 digit end-stackable clusters. An integral
magnification technique increases the luminous in-
tensity, thereby making ultra-low power consump-
tion possible. Options include either the standard
lower right hand decimal point or a centered deci-
mal point for increased legibility in multi-cluster
applications.

Applications include hand-held calculators, port-
able instruments, digital thermometers, or any other
product requiring low power, low cost, minimum
space, and long iifetime indicators.

Device Selection Guide

Configuration Part Number
Digits per Center Decimal Point | Right Decimal Point
Cluster Device
3 (right) B B E 5082-7402 5082-7412
3 (left) B B B 50827403 5082-7413
4 B B H B 5082-7404 5082-7414
5 I B B ] B H B I 5082-7405 5082-7416 -
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Absolute Maximum Ratings

Parameter k Symbol Min. Max. Units
Peak Forward Current per Segment (Duration < 1msec) » lpEAK 110 mA
Average Current per Segment lava ; 5 mA
Power Dissipation per Digit [1] Po 80 | mw
Operating Temperature, Ambient Ta —40 75 °oC

Storage Temperature Ts -40 100 °C

Reverse Voltage Vg 5 A

NOTES: 1. At 25°C; derate 1mW/°C above 25°C ambient. 2. See Mechanical Section for recommended flux removal solvents.

Electrical /Optical Characteristics at T,=25°C

Parameter Symbol Test Condition Min. Typ. Max. Units

Luminous Intensity/Segment or dp (3.4 layg = TmA

(Time Averaged) Iy {lpg = 10mA 5 20 ped
duty cycle = 10%)

Peak Wavelength APEAK 655 nm

Forward Voltage/Segment or dp VE lg= 10mA 1.6 2.0 \Y

Reverse Current/Segment or dp Ir Vr=5V 100 HA

Rise and Fall Time [5] 1, ¢ 10 . ns

NOTES: 3. The digits are categorized for luminous intensity. Intensity categories are designated by a letter located on the back side of
the package. 4. Operation at Peak Currents less than 5mA is not recommended. 5. Time for a 10%-90% change of light in-
tensity for step change in current.
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NOTES: 1. Dimensions in millimeters and (inches).
2. Tolerances on all dimensions are £0.038mm (+.015 in.) unless otherwise noted.

Package Description

127+ 013
(650 + .005) 3.18
12 ; (125) 1.90 £ 0,13
REF. 7 (.075 + .005)
W I 635+ 025 :
K (.250 + .010) ‘
3 4 6.35:0.25 7.62 +0.025
PIN 1 KEY—>C : (.250£.010) 6o (.300 £ .010)
REY] SURFACE
(?150) PIN 1 KEY—- B PLANE ¢ 12
TYP. —
15.37 165 483
(.605) 99 gEF.  (.190) ~
MAX. [ 1.065) MAX. 483 4o 1918 | 2o
T (.190) MAX- (.755) MAX- | REF. ‘
N Y Y Y Y
—+ 5 JL- 0z ||
PIN 1 KEY—>] - 78 a. — REF: (.010) -
. (070 REF- o) %
051 . R -
2.43: 051 REF. =
020 432 0. 051 25 0511445 <
(fvp!_’l k- 254 (1752 .020) PIN 1 KEY J L.(.ozm (175 £.020) L
(.100) -
TYP. = ZJ
o/
i - - - . o
Figure 6. 5082:7402/-740%/-7404/ Figure 6. 5082.7405/7415 All Dovices
-7412/-7413/-7414

Magnified Character Font Description

1574 (.062) |
REF. ™

1.674 (.062)
DIMENSIONS IN MILLIMETERS AND (INCHES). DIMENSIONS IN MILLIMETERS AND (INCHES). REF. ™

b
DEVICES DEVICES
5082-7402 ! 2798 (10 5082-7412 ! 27% (11
5082-7403 5082-7413
5082-7404 ¢ 5082-7414 ¢ ol
5082-7405 5082-7415

787 {.031) J dp.~633 (.021)
REF. ‘—'l REF.

Figura 7. Center Decimal Point Configuration, Figure 8, Right Decimal Point

NOTE 1. Leave Pin unconnected
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Configuration ‘
Device Pin Description
PIN NO. 5082-7402/7412 5082-7403/7413 5082-7404/7414 5082-7405/7415
FUNCTION FUNCTION FUNCTION FUNCTION
1 SEE NOTE 1. CATHODE 1 CATHODE 1 CATHODE 1
2 ANODE e ANODE e ANODE e ANODE e
3 ANODE ¢ ANODE ¢ ANODE ¢ ANODE ¢
4 CATHODE 3 CATHODE 3 CATHODE 3 CATHODE 3 \
5 ANODE dp ANODE dp ANODE dp ANODE dp }
6 CATHODE 4 SEE NOTE 1. CATHODE 4 ANODE d \
7 ANODE g ANODE g ANODE g CATHODE 5 ‘
8 ANODE d ANODE d ANODE d ANODE g !
9 ANODE § ANODE f ANODE f CATHODE 4 |
10 CATHODE 2 CATHODE 2 CATHODE 2 ANODE f \
11 ANODE b ANODE b ANODE b {See Note 1) ‘
12 ANODE a. ANODE a ANODE a ANODE b
13 - - - CATHODE 2
14 - - - ANODE a ‘
|
|



Electrical

Character encoding can be performed by com-
mercially available BCD-7 segment decoder/driver
circuits. Through the use of a strobing technique,
only one decoder/driver is required for each dis-
play. In addition, the number of interconnection
lines between the display and the drive circuitry
is minimized to 8 + N, where N is the number of
characters in the display.

Each of the segments on the display is “‘address-
able” on two sets of lines — the ‘“character enable”
lines and the ““segment enable” lines. Displays are
wired so that all of the cathodes of all segments
comprising one character are wired together to-a
single character enable line. Similarly, the anodes
of each of like segments (e.g., all of the decimal
points, all of the center line anodes, etc.) are wired
to a single line. Therefore, a single digit in the clus-
ter can be illuminated by connecting the appropriate
character enable line, with the appropriate segment
enable lines for the character being displayed. When
each character in the display is illuminated in
sequence, at a minimum of 100 times a second,
flicker free characters are formed.

The decimal point in the 7412, 7413, 7414, and
7415 displays is located at the lower right of the
digit for conventional driving schemes.

The 7402, 7403, 7404 and 7405 displays contain
a centrally located decimal point which is activated
in place of a digit. In long registers, this technique
of setting off the decimal point significantly im-
proves the display’s readability. With respect to
timing, the decimal point is treated as a separate

character with its own unique time frame.

A detailed discussion of display circuits and drive
techniques appears in Application Note 937.

Mechanical

The 5082-7400 series package is a standard'12 or 14
Pin DIP consisting of a plastic encapsulated lead
frame with integral molded lenses. It is designed
for plugging into DIP sockets or soldering into PC
boards. The lead frame construction allows use of
standard DIP insertion tools and techniques. Align-
ment problems are simplified due to the clustering
of digits in a single package. The shoulders of the
lead frame pins are intentionally raised above the
bottom of the package to allow tilt mounting of up
to 20° from the PC board.

To improve display contrast, the plastic incorporates
a red dye that absorbs strongly at all visible wave-
lengths except the 6565 nm emitted by the LED. In
addition, the lead frames are selectively darkened
to reduce reflectance. An additional filter, such as
Plexiglass 2423, Panelgraphic60 or 63, and Homalite
100-1600, will further lower the ambient reflectance
and improve display contrast.

The devices can be soldered for up to 5 seconds at a
maximum solder temperature of 230°C(1/16"' below
the seating plane). The plastic encapsulant used in
these displays may be damaged by some solvents
commonly used for flux removal. It is recommended
that only Freon TE, Freon TE-35, Freon TF, Isopro-
panol, or soap and water be used for cleaning opera-
tions.
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Figure 9. Block Diagram for Calculator Display Using Lower Right Hand Decimal Point.
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HEWLETT '%PACKARD SOLID STATE 5082-7430
i NUMERIC INDICATOR| 527
COMPONENTS (7 Segment Monolithic)
Features

o MOS COMPATIBLE
Can be Driven Directly from many
MOS Circuits

©

LOW POWER ,
Excellent Readability at Only 250 A Average
per Segment

[~}

CONSTRUCTED FOR STROBED OPERATION
Minimizes Lead Connections

°

STANDARD DIP PACKAGE
End Stackable
Integral Red Contrast Filter
Rugged Construction

o

CATEGORIZED FOR LUMINOUS INTENSITY
Assures Uniformity of Light Output from
Unit to Unit within a Single Category

Description

The HP 5082-7430 series displays are 2.79mm (.11
inch, seven segment GaAsP numeric indicators pack-
aged in 2 or 3 digit end-stackable clusters on 200
mil centers. An integral magnification technique in-
creases the luminous intensity, thereby making ul-
tra-low power consumption possible. These clusters

Device Selection Guide

have the standard lower right hand decimal points.

Applications include hand-held calculators, portable
instruments, digital thermometers, or any other
product requiring low power, low cost, minimum
space, and long lifetime indicators.

- Configuration
Digits per Part Number
Cluster Device Package
2(right) B H {Figure 5) 5082-7432
3 B B B (Figure 5) 5082-7433
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Absolute Maximum Ratings

Parameter Symbol Min, Max. Units
Peak Forward Current per Segment or dp (Duration < 500us) lppak 50 mA
Average Current per Segment or dp lave 5 \mA .
Power Dissipation per Digit [1] Po 80 mW
Operating Temperature, Ambient Ta —~40 75 °c.
Storage Temperature Ts —40 100 °c
Reverse Voltage Vr 5 \'
Solder Temperature 1/16"" below seating plane {t < 3 sec.) 2] 230 °c
NOTES: 1, Derate linearly @ 1 mW/°C above 25°C ambient. 2. See Mechanical section for recommended flux removal solvents,
Electrical/Optical Characteristics at T,=25°C
Parameter Symbol Test Condition Min. | Typ. | Max. | Units
Luminous Intensity/Segment or dp [3,4] ly lavg = BOOUA
{lpg = BmA 10 40 ued
duty cycle = 10%)
Peak Wavelength APEAK 655 nm
Forward Voltage/Segment or dp Ve [g=56mA 1.65 20 v
Reverse Current/Segment or dp R Vg =5V 100 uA
Rise and Fall Time [5] 1, t; 10 ns

NOTES: 3. The digits are categorized for luminous intensity. Intensity categories are designated by a letter located on the back side of
the package. 4. Operation at Peak Currents less than 3.5mA is not recommended. 5. Time for a 10%-90% change of light in-

tensity for step change in current.
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Vg — PEAK FORWARD VOLTAGE — V
Figure 1. Peak Forward Current vs.
Peak Forward Voltage
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Package Description

6.35: 0.25
(.250 + .010)

5.08 (.200) —14—>|
TYP.

3.18(.125)

6.60 (.260)

f———

15.37 (.605)
MAX.

—
2.03

f‘m‘\ (.080)
LY

MAX.

140 | |
(.055)

PIN 1 KEY

—
1.22:.178
{0.48 £ .007)

510 £.12

5

(.020 +.005)

432+ 051
(.170 = .020)

e
254+.100)

(.070)
J SEATING PLANE

NOTES: 1. DIMENSIONS IN MILLIMETERS AND (INCHES).
2. TOLERANCES ON ALL DIMENSIONS ARE 0.038 +(.015)
UNLESS OTHERWISE SPECIFIED.

DISPLAY

PLANE

0.25 _4
(.010) 5° REF—»,

Figure 5.

Magnified Character Font Description

DEVICES
5082-7432
5082-7433

1.65
(.065) REF.

ﬁﬁ) REF.
e Ei i
.
f
DIMENSIONS IN MILLIMETERS AND (INCHES). 4
Figure 6.
" Device Pin Description
PIN 5082-7432 5082-7433
NUMBER FUNCTION FUNCTION
1 SEE NOTE 1. CATHODE 1
2 ANODE e ANODE e
3 ANODE d ANODEd
4 CATHODE 2 CATHODE 2
5 ANODE ¢ ANODE ¢
6 ANODE dp ANODE dp
7 CATHODE 3 CATHODE 3
8 ANODE b ANODE b
9 ANODE g ANODE g
10 ANODE a ANODE a
1" ANODE f ANODE f
12 SEE NOTE 1. SEE NOTE 1.

NOTE 1. Leave Pin unconnected.
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Electrical /Optical

The 5082-7430 series devices utilize a monolithic
GaAsP chip of 8 common cathode devices for each
display digit. The segment anodes of each digit
are interconnected, forming an 8 by N line array,
where N is the number of characters in the display.
Each chip is positioned under an integrally molded
lens giving a magnified character height of 2.79mm
(0.11) inches. Satisfactory viewing will be realized
within an angle of approximately +20° from the cen-
ter-line of the digit.

To improve display contrast, the plastic encapsulant
contains a red dye to reduce the reflected ambient
light. An additional filter, such as Plexiglass 2423,
Panelgraphic 60 or 63, and Homalite 100-1600, will
further lower the ambient reflectance and improve
display contrast.

Character encoding on the 5082-7430 series devices
is performed by standard 7 segment decoder/driver
circuits. Through the use of strobing techniques

only one decoder/driver is required for very long
multidigit displays.

A discussion of display circuits and drive techniques
appears in Application Note 946.

Mechanical

The 5082-7430 series package is a standard 12 Pin
DIP consisting of a plastic encapsulated lead frame
with integrally molded lenses. It is designed for
plugging into DIP sockets or soldering into PC
boards. Alignment problems are simplified due to
the clustering of digits in a single package.

The devices can be soldered for up to 5 seconds at
a maximum solder temperature of 230°C (1/16"
below the seating plane). The plastic encapsulant
used in these displays may be damaged by some
solvents commonly used for flux removal. It is
recommended that only Freon TE, Freon TE-35,
Freon TF, Isopropanol, or soap and water be used
for cleaning operations.
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Figure 7. Block Diagram for Calculator Display
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SPECIAL PARTS | 50827440
COMPONENTS FOR CALCULATORS SERIES

TECHNICAL DATA APRIL 1979

Features

e MOS COMPATIBLE
Can be driven directly from MOS circuits.

e LOW POWER
Excellent readability at only 250pA
average per segment.

DISPLAYS
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¢ UNIFORM ALIGNMENT
Excellent alignment is assured by design.

e MATCHED BRIGHTNESS
Uniformity of light output from digit to
digit on a single PC Board.

e AVAILABLE IN 50.8mm (2.0 inch) AND
60.325mm (2.375 inch) BOARD LENGTHS

Description

The HP 5082-7440 series displays are 2.67mm (.105”)  5.08mm (200 mil) centers. The plastic lens magnifies the
high, seven segment GaAsP Numeric Indicators mounted  digits and includes an integral protective bezel.

in an eight or nine digit configuration on a P.C. Board.
These special parts, designed specifically for calculators,
have right hand decimal points and are mounted on

Applications are primarily portable, hand-held calculators
and other products requiring low power, low costand long
lifetime indicators which occupy a minimum of space.

Device Selection Guide

Digits Configuration
Per Part No.
PC Board Device Package

| HHBHBHBHA]| =
- \HBEBBHBHBA| =
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Absolute Maximum Ratings

Parameter Symbol Min. Max. Units
Peak Forward Current per Segment or dp (Duration < 500us) lpeak 50 mA
Average Current per Segment or dp 1] lave 3 ‘A
Power Dissipation per Digit Po 50 W
Operating Temperature, Ambient Ta -20 +85 °c
Storage Temperature Ts -20 +85 °c
Reverse Voltage VR 5 \
Solder Temperature at connector edge (<3 sec.)[2] 230 °c
NOTES: 1. Derate linearly ® 0.1mA/°C above 60° C ambient. 2. See Mechanical section for recommended soldering techniques
and flux removal solvents.
Electrical /Optical Characteristics at T,=25°C
Parameter Symbol Test Condition Min. Max. Units
Luminous Intensity/Segment or dp[34] v lavg = 500uA
{lpk = B5mA 9 ucd
duty cycle = 10%)
Peak Wavelength Apeak nm
Forward Voltage/Segment or dp Vg g = 5mA \'

NOTES: 3. See Figure 7 for test circuit.

4. Operation at Peak Currents of less than 3.5mA is not recommended.
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Figure 1. Peak Forward Current vs.
Peak Forward Voltage
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Package Description
Al3l e e e et e ]
e e
{040 + .015) "l . le.... 5.08 (.200)
TYP, o !
7.112:.381 T I
1.280 = .015) | | 1
| | 12,700 = .381
+ + -+ + + + + + + r—f (.500 = .016)
DIGIT =1 | 18.268 + 381 l
(720 + .016)
LA M
1 0000000000000000%
T 12 3 45 6 7 8 9 1011 121318 15 16 17 °, 4.699 - 127 ] |
1.905 = 381 —+| =256 (100 nON.CUMULATIVE 1.016 = 127 (185 = .005) T
(.075 + .015) le— C13] —o! ' (.040 = .005) 1575+ .305 [ I P, L‘LS?S - .308 |
DIA. TYP, (.062+ .012) ! (202 : .012) —w
NOTES: 1. Dimensions in millimeters and (inches). =>
2. Logo and part number are on back of 7440 & 7441. 1) 5
3. See Table 1. (-
iy s s s o 22
g ;;3‘/(1131? available‘::special pvoduix. gn
Figure 5.
Magnified Character Font Description
DEVICES 157
1.062) REF 2
50827440 :
5082-7441 | Part No. Dim. A Dim. B Dim. C
50827448 l
0 g 2.67 -7 50.800(2.000) | 0.760(.030) | 5.08(.200
5082.7449 257 Rer. 5082-7440 800( ) ( ) ( )
' 5082-7441 | 50.800(2.000) | 0.760(.030) | 5.08(.200) J
e el
T TReR 5082-7448 | 60.325(2.375) | 5.512(.217) | 9.830(.387)
|
S 5082-7449 | 60.325(2.375) | 5.512(.217) | 9.830(.387)
Note: All dimensions in millimeters
and (inches). Tolerances: +.381(.015)
Figure 6. Table 1.
Device Pin Description
Pin 5082-7440 5082-7441 Pin 5082-7440 5082-7441 ‘
N 5082-7448 5082-7449 N 5082-7448 5082-7449 i
0. Function Function o- Function Function ‘
1 N/C Dig. 1 Cathode 10 Seg. d Anode Seg. d Anode |
2 Seg. c Anode Seg. ¢ Anode 1" Dig. 6 Cathode Dig. 6 Cathode ‘
3 Dig. 2 Cathode Dig. 2 Cathode 12 Seg. g Anode Seg. g Anode’ ‘
4 d.p. Anode d.p. Anode 13 Dig. 7 Cathode Dig. 7 Cathode !
5 Dig. 3 Cathode Dig. 3 Cathode 14 Seg. b Anode Seg. b Anode ‘
6 Seg. a Anode Seg. a Anode 15 Dig. 8 Cathode Dig. 8 Cathode |
7 Dig. 4 Cathode Dig. 4 Cathode 16 Seg. 1 Anode Seg. f Anode 1
8 Seg. e Anode Seg. e Anode 17 Dig. 9 Cathode Dig. 9 Cathode ;
9 Dig. 5 Cathode Dig. 5 Cathode . |
|
\
|
|
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Electrical /Optical

The HP 5082-7440 series devices utilize a monolithic
GaAsP chip containing 7 segments and a decimal point for
each display digit. The segments of each digit are inter-
connected, forming an 8 by N line array, where N is the
number of characters in the display. Each chip is positioned
under a separate element of a plastic magnifying lens, pro-
ducing a magnified character height of 0.105"” (2,67mm).
Satisfactory viewing will be realized within an angle of ap-
proximately +20° from the centerline of the digit. The se-
condary lens magnifier that will increase character height
from 2.67mm (0.105”) to 3.33mm (0.131") and reduce
viewing angle in the vertical plane only from +20° to approx-
imately +18° is available as a special product. A filter, such
as Plexiglass 2423, Panelgraphic 60 or 63, and Homalite 100-
1600, will lower ambient reflectance and improve display
contrast. Character encoding of the -7440 series devices is
performed by standard 7 segment decoder driver circuits.

The 5082-7440 series devices are tested for digit to digit
luminous intensity matching using the circuit depicted in
Figure 7. Component values are chosen to give an g of
5mA per segment at a segment Vg of 1.55 volts. This test
method is preferred in order to provide the best possible
simulation of the end product drive circuit, thereby in-
suring excellent digit to digit matching. If the device is to
be driven from V¢ potentials of less than 3.5 volts, itis
recommended that the factory be contacted.

Mechanical

The 5082-7440 series devices are constructed on a standard
printed circuit board substrate. A separately molded plastic
lens containing 9 individual magnifying elements is attached
to the PC board over the digits. The device may be mounted
either by use of pins which may be soldered into the plate

through holes at the connector edge of the board or by inser-
tion into a standard PC board connector.

The devices may be soldered for up to 3 seconds per tab at
a maximum solderihg temperature of 230°C. Heat should
be applied only to the edge connector tab areas of the PC
board. Heating other areas of the board to temperatures in
excess of 86°C can result in permanent damage to the dis-
play. It is recommended that a rosin core wire solder or a
low temperature deactivating flux and solid core wire
solder be used in soldering operations.

Special Cleaning Instructions

For bulk cleaning after a flow solder operation, the follow-
ing process is recommended: Wash display in clean liquid
Freon TP-35 or Freon TE-35 solvent for a time period up
to 2 minutes maximum. Air dry for a sufficient length of
time to allow solvent to evaporate from beneath display
lens. Maintain solvent temperature below 30°C (86°F).
Methanol, isopropanol, or ethanol may be used for hand
cleaning at room temperature. Water may be used for hand
cleaning if it is not permitted to collect under display lens.

Solvent vapor cleaning at elevated temperatures is not rec-
ommended as such processes will damage display lens. Ke-
tones, esters, aromatic and chlorinated hydrocarbon solvents
will also damage display lens. Alcohol base active rosin flux
mixtures should be prevented from coming in contact with
display lens.

These devices are constructed on a silver plated printed cir-
cuit board. To prevent the formation of a tarnish (AgyS)
which could impair solderability, the boards should be stored
in the unopened shipping packages until they are used. Fur-
ther information on the storage, handling and cleaning of sil-
ver-plated components is contained in Hewlett-Packard Ap-
plication Bulletin No. 3.
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Figure 7. Circuit Diagram used for Testing

the Luminous Intensity of the HP 5082-7440
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- SPECIAL PARTS FOR | o002 s
WLy PAOKATD SCIENTIFIC AND | 5082-7445
COMPONENTS BUSINESS CALCULATORS | &g 7a4]

TECHNICAL DATA APRIL 1979

Features

® 12, 14, AND 16 DIGIT CONFIGURATIONS

e MOS COMPATIBLE
Can be driven directly from most
MOS circuits.

e LOW POWER
Excellent readability at only 250pA
average per segment.

e UNIFORM ALIGNMENT
Excellent Alignment is assured by
design.

® MATCHED BRIGHTNESS
Uniformity of light output from digit
to digit on a single PC board.

DISPLAYS
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Description

The HP 5082-7442, 7444, 7446, and 7447 are seven segment GaAsP Numeric indicators mounted in 12, 14, or 16 digit
configurations on a P.C. board. These special parts, designed specifically for scientific and business calculators, have
right hand decimal points and are mounted on 175 mil (4.45mm) centers in the 12 digit configurations and 150 mil
(3.81mm) centers in the 14 and 16 digit configurations. The plastic lens magnifies the digits and includes an integral
protective bezel.

Applications are primarily portable, hand held calculators, digital telephone peripherals, data entry terminals and other
. products requiring low power, low cost, and long lifetime indicators which occupy a minimum of space.

Device Selection Guide

Digits Digit Configuration Part \
Per PC Helght Package | - No.
Board | mm (inches) DEVICE 5082- |
12 2.54 = =1 == — Figure 4 | - 7442 |
=32 I o o e T Y O I oy e e |
(-100) I:/.l_l. Y Ry Ry R R N P Py A Py I oy Iy _?:4%
D T O i
" ot HEHBHBEEHEHBELEEH |fowes| e
14 2.84 I T I It Y Figure 5 | 7447
.112) 5 A L_I.{ R0 I R R Y L_I. S
16 2.92 I I I o Y =00 002|337 | Figures | 7448
(115) Ll. ’t L.I- ll I-——"' ‘_L } Llc, ’.‘ " ,...I' ‘_Il _l- I__‘. _Il'—l'

*5082-7447 is a 5082-7444 with a slide-in cylindrical lens to provide added magnification.
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Maximum Ratings

Parameter ) Symbol Min. Max. Units
Peak Forward Current per Segment or dp (Duration <500us) IpEAK 50 mA
Average Current per Segment or dp’ lave 3 mA
Power Dissipation per Digit Po . 50 mw
Operating Temperature, Ambient Ta ~20 +85 °C
Storage Temperature Ts -20 +85 °C-
‘Reverse Voltage Vr 5 \
Solder Temperature at connector edge (t <3 sec.)” 230 °C

NOTES: 1. Derate linearly at 0.1mA/°C above 60°C ambient.
2. See Mechanical section for recommended soldering techniques and flux removal solvents.
H H H i - o
Electrical /Optical Characteristics at T,=25°C
Part No. Parameter Symbol Test Condition Min. Typ. | Max. Units
7442/7445 5mA Peak 7 35 wed
) . 1/12 Duty Cycle i
744477447 Luminous Inter;ngs}lty/ 5mA Peak
Segment or dp V1414 Duty Cycle
{Digit Average) . y oy 7 35 ped
SmA Peak
7446 1/16 Duty Cycle
7442/7445 | Peak Wavelength APEAK ) 655 nm
7444/7447 | Forward Voltage/ Ve Ie = 5mA 1.55 v
7446 Segment or dp :
NOTE: 3. Operation at Peak Currents of less than 3.5mA is not recommended.
50 ’ 10
< 45 P 1.4 s
i l z s 5 B 1/
E 40 ’ g 4 ﬁ 1.2
z g3 g B /
o« ’ 2z 2 10
3 30 a ;‘ - /
g 25 2 1 g o
: £ T S : o
S 20 3 I 3 s
o w 05 w M
g: 10 é 03 '5 B
£ s © 02 woo,
0 ] M P - " T 0 L. L L L ]
0 2 4 6 8 1.0 12 14 16 1.8 20 —60 -40 -20 0 20 40 60 80 o 10 20 30 40 50

Vg — PEAK FORWARD VOLTAGE — V

Figure 1. Peak Forward Current vs. Figure 2. Relati

Ta — AMBIENT TEMPERATURE — °C

IpEak - PEAK CURRENT PER SEGMENT - mA

Peak Forward Voltage

Electrical /Optical

The HP 5082-7442, 7444, 7445, 7446 and 7447 devices
utilize a monolithic GaAsP chip containing 7 segments
and a decimal point for each display digit. The segments
of each digit are interconnected, forming an 8 by N line
array, where N is the number of digits in the display. Each
chip is positioned under a separate element of a plastic
magnifying lens, producing a magnified character.
Satisfactory viewing will be realized within an angle of
approximately +20° from the centerline of the digit. A
filter, such as plexiglass 2423, Panelgraphic 60 or 63, and

Ambient Temperature at Fixed
Current Level.

y vs. Figure 3. Relative Luminous Efficiency vs.

Peak Current per Segment.

Homalite 100-1600, will lower the ambient reflectance and
improve display contrast. Digit encoding of these devices
is performed by standard 7 segment decoder driver
circuits.

These devices are tested for digit-to-digit luminous
intensity matching. This test is performed with a power
supply of 5V and component values selected to supply
5mA lpeax at Ve = 1.55V. If the device is to be driven from
Ve potentials of less than 3.5 volts, it is recommended that
the factory be contacted.
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Mechanical Specifications

The 5082-7442, 7444, 7445, 7446, and 7447 devices are
constructed on a silver plated printed circuit board
substrate. Amolded plastic lens array is attached to the PC
board over the digits to provide magnification.

These devices may be mounted using any one of several
different techniques. The most straightforward is the use
of standard PC board edge connectors. A less expensive
approach can beimplemented through the use of stamped
or etched metal mounting clips such as those available
from Burndy (Series LED-B) or JAV Manufacturing
(Series 1255). Some of these devices will also serve as an
integral display support. A third approach would be the
use of a row of wire stakes which would first be soldered to
the PC mother-board and the display board then inserted
over the wire stakes and soldered in place.

The devices may be soldered for up to 3seconds per tab at
a maximum soldering temperature of 230°C. Heat should
be applied only to the edge connector tab areas of the PC
board. Heating other areas of the board to temperaturesin
excess of 85°C can result in permanent damage to the
lens. It is recommended that a rosin core wire solder or a
low temperature deactivating flux and solid core wire
solder be used in soldering operations. A solder
containing approximately 2% silver (Sn 62) will enhance
solderability by preventing leaching of the plated silver off
the PC board into the solder solution.

Device Pin Description

Special Cleaning Instructions

For bulk cleaning after a flow solder operation, the
following process is recommended. Wash display in clean
liquid Freon TP -35 or Freon TE - 35 solvent for a time
period up to 2 minutes maximum. Air dry for a sufficient
length of time to allow. solvent to evaporate from beneath
display lens. Maintain solvent temperature below 30°C
(86° F). Methanol, isopropanol, or ethanol may be used for
cleaning at room temperature. Soap and water solutions
may be utilized for removing water-soluble fluxes from the
contact area but must not be allowed to collect under the
display lens.

Solvent vapor cleaning at elevated temperatures is not
recommended as such processes will damage display
lens. Ketones, esters, aromatic and chlorinated hydro-
carbon solvents will also damage display lens. Alcohol
base active rosin flux mixtures should be prevented from
coming in contact with display lens.

These devices are constructed on a silver plated printed
circuit board. To prevent the formation of a tarnish (Ag.S)
which could impair solderability, the boards should be
stored in the unopened shipping packages until they are
used. Further information on the storage, handling and
cleaning of silver-plated components is contained in
Hewlett-Packard Application Bulletin No. 3.

5082-7442
5082-7444

Pin 5082-7447 5082-7445 5082-7446
No. Function Function Function

1 Cathode-Digit 1 Anode-Segment a Cathode-Digit 1

2 Cathode-Digit 2 Anode-Segment f Cathode-Digit 2

3 Cathode-Digit 3 Anode-Segment b Cathode-Digit 3

4 Anode-Segment ¢ Anode-Segment ¢ Cathode-Digit 4

5 Cathode-Digit 4 Anode-Segment d Cathode-Digit 5

6 Anode-DP Anode-Segment DP Anode-Segment e
7 Cathode-Digit 5 Anode-Segment e Cathode-Digit 6

8 Anode-Segment a Anode-Segment g Anode-Segment d
9 Cathode-Digit 6 Cathode-Digit 3 Cathode-Digit 7
10 Anode-Segment e Cathode-Digit 2 Anode-Segment a
11 Cathode-Digit 7 Cathode-Digit 4 Cathode-Digit 8
12 Anode-Segment d Cathode-Digit 1 Anode-Segment DP
13 Cathode-Digit 8 Cathode-Digit 5 Cathode-Digit 9
14 Anode-Segment g Cathode-Digit 12 Anode-Segment ¢
15 Cathode-Digit 9 Cathode-Digit 6 Cathode-Digit 10
16 Anode-Segment b Cathode-Digit 11 Anode-Segment g
17 Cathode-Digit 10 Cathode-Digit 7 Cathode-Digit 11
18 Anode-Segment { Cathode-Digit 10 Anode-Segment b
19 Cathode-Digit 11 Cathode-Digit 9 Cathode-Digit 12
20 Cathode-Digit 12 Cathode-Digit 8 Anode-Segment f
21 Cathode-Digit 13 Cathode-Digit 13
22 Cathode-Digit 14 Cathode-Digit 14
23 Cathode-Digit 15
24 Cathode-Digit 16
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Package Dimensions

1.58:.254
X (.062:.010) ~
56.8 (2.235) 11:.13
4.5 (.175) (11 PLCS EQL SP. (160 £ .005)
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]
71
DEVICE X ¥ z (.280)
AL feccccecoceoy
- 50 + 00!
80827842 | ) oes | 2avs) | cosmy | 183 (7200 (.50 + ,005)
896 | 670 | 142
0827445 | () 34) | (.2225) | (056)
- 12 3 4 656 7 8 9 1011 1213 14 15 16 17 18 19 20
1.9 (.075) 2.5 (.100)
(19 PLCS NON-ACCUM. ?}'&N(I)ETGE: ;:ggfcnve
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+.13 (.005)
Figure 4.
16825 _ i o
60.3 (2.375) (.062 + .010)
6.8 (2.235) 41:.13
(160 + .005)
._.‘_ 3.8 (.150) (13 PLCS EQL SPC.
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[} ]
71
(.280)
ICSSSCoCTTTTCTT] RaE
1L34557s910111213141515171319202122 ”;13
255 (.100) (21 PLCS NON-ACCUM. 102+ .13 722
1.9 (.075), TOLERANCES) (.040 + .005) (.186 + .005)
— 3.6 (.140) 5082- 5082-
7444 7447
Figure 5.
69.85 + 0.38 6.30+ 0.38
(2.750 £ .015) (.248 + .015)
68.07 £ 0.25 5
(2.680 £ .010) .64 (.222)
l«—»|- 3.81 (.150) 15 SPACES le 1.58%.25
TOL. NON-ACCUMULATIVE _’L (.062+ .010)
13.34+ 038
e ose. [TCL L AL ¢
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Y DEVICE X [
254 | 142
- 082-
—— B0B27442 1 (1001 | (056)
254 | 1.40
50827444 1\ 100) | (0551
2854 | 142
X 50827445 | (100} | (.056)
PYTR YT NOTES: 1. ALL DIMENSIONS IN MILLIMETRES AND
50827448 - (INCHES).
o (116) | {.085) 2. TOLERANCES ON ALL DIMENSIONS ARE
—N 288 | 1.40 +0.38 (.015) UNLESS OTHERWISE
R 50827447 | o0 | (oss) SPECIFIED.
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. HEWLETT F PACKARD

COMPONENTS

FOR CALCULATORS

SPECIAL PARTS £082-7240

SERIES

TECHNICAL DATA APRIL 1979

Features

¢ MOS COMPATIBLE
Can be driven directly from MOS circuits.

LOW POWER )
Excellent readability at only 250puA
average per segment.

UNIFORM ALIGNMENT
Excellent alignment is assured by design.

o

MATCHED BRIGHTNESS
Uniformity of light output from digit to
digit on a single PC Board.

STATE OF THE ART LENS DESIGN
Assures the best possible character
height, viewing angle, off-axis
distortion tradeoff.

Description

The HP 5082-7240 series displays are 2.59mm (.102")
high, seven segment GaAsP Numeric Indicators mounted
in an eight or nine digit configuration on a P. C. Board.
These special parts, designed specifically for calculators,
nave right hand decimal points and are mounted on
5.08mm (200 mil) centers. The plastic lens over the digits
has a magnifier and a protective bezel built-in. A

secondary magnifying lens, available on special request,
can be added to the primary lens for additional character
enlargement.

Applications are primarily portable, hand-held calculators
and other products requiring low power, low cost and long
lifetime indicators which occupy a minimum of space.

Device Selection Guide
Digits _ Configuration
.~ Per = Part No.
PC Board Device Package
8 B B B E B E B E (Figure 5) 5082-7240
‘ 9 E B E B E 5 B B B (Figure 5) 5082-7241




Absolute Maximum Ratings

Parameter - Symbol Min. Max. Units
Peak Forward Current per Segment or dp (Duration < 500us) lpEAK 50 mA
Average Current per Segment or dpm lavg 3 mA
Power Dissipation per Digit Pp 50 mw
Operating Temperature, Ambient Ta -20 +85 °c
Storage Temperature T -20 +85 °C
Reverse Voltage VR 5 Vv
Solder Temperature at connector edge {t<3 sec.)[2] 230 °c
NOTES: 1. Derate linearly @ 0.1mA/°C above 60° C ambient. 2. See Mechanical section for recommended soldering techniques
and flux removal solvents.
Electrical /Optical Characteristics at T,=25°C

Parameter Symbol Test Condition Min. | Typ. Max. Units
Luminous Intensity/Segment or dp!34] v lave = 500uA

) (lpg =B5mA 12.5 50 ued

duty cycle = 10%)

Peak Wavelength Apeak 655 nm
Forward Voltage/Segment or dp Vg g = BmA 1.6 \

NOTES: 3. See Figure 7 for test circuit.

4. Operation at Peak Currents of less than 3.0mA is not recommended.
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Ve - PEAK FORWARD VOLTAGE -V

Figure 1. Peak Forward Current vs.
Peak Forward Voltage

TTTT

NoWwaGg

/

05 N
04

0.3
0.2

RELATIVE LUMINOUS INTENSITY

0.1 ! i L ‘ 2 L L
-60 -40 -20 0 20 40 60 80

Ta — AMBIENT TEMPERATURE — °C
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Figure 2. Typical Time Averaged Luminous I ntensity

per Segment vs. Average Current per Segment
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Figure 4. Relative Luminous Efficiency vs. Peak
Current per Segment
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Package Description
762+ 381 50.800 + .381
(.030 + .015) (2.00 + .016)
L 49.276 + 381 (1.940 = .015) — -
1.016: .391
! (.040 + ,015)‘1 ] e 5,0;({.:00)
J f . —
i |
12.700 = 381 (3
L OB w1
DIGIT #1—"" 18.288 + .381
(.720 = .015) i |
. '
7 AN |
12 3 4 6 6 7 8 9 1011121314 15 168 17 \ 5.080 : .254 |
2540+ 381 | e 254 (100 NoN.cUMULATIVE (J08 127 (200 .010) ™
100= 5.08+ .381(,200 + .015) DIA, TYP. loass oy~ == P 2
NOTES: 1. Dimensions in millimeters and (inches). (=] E‘
2. Logo and part number are on back of -7240 & 7241, =
3. Secondary 1.37X magnifier lhgl slides into primary r=1=l
tens and increases charactar height is availablo (7]
as special product.
Figure 5.
Magnified Character Font Description
DEVICES 152
(.060) REF: 2
5082-7240 N
5082-7241
! 3 69
’ (ﬁ oa) REF.
e o c 10"
l REF
d
Note: All dimensions in millimeters
and {inches).
Figure 6.
Device Pin Description
Pin 5082-7240 5082-7241 Pin 5082-7240 5082-7241
No. Function Function No. Function Function
1 NOTE 4 Dig. 1 Cathode 10 Seg. d Anode Seg. d Anode
2 Seg. ¢ Anode Seg. ¢ Anode 1 Dig. 6 Cathode Dig. 6 Cathode
3 Dig. 2 Cathode Dig. 2 Cathode 12 Seg. g Anode Seg. g Anode
4 d.p. Anode d.p. Anode 13 Dig. 7 Cathade Dig. 7 Cathode
5 Dig. 3 Cathode Dig. 3 Cathode 14 Seg. b Anode Seg. b Anode
6 Seg. a Anade Seg. a Anode 15 Dig. 8 Cathode Dig. 8 Cathode
7 Dig. 4 Cathode Dig. 4 Cathode 16 Seg. f Anode Seg. f Anode
8 Seg. e Anode Seg. e Anode 17 Dig. 9 Cathode Dig. 9 Cathode
9 Dig. 5 Cathode Dig. 5 Cathode
NOTE 4: Leave pin 1 unconnected on the 5082-7240.



Electrical /Optical

The HP 5082-7240 series devices utilize a monolithic
GaAsP chip containing 7 segments and a decimal point for
each display digit. The segments of each digit are inter-
connected, forming an 8 by N line array, where N is the
number of characters in the display. Each chip is positioned
under a separate element of a plastic magnifying lens, pro-
ducing a magnified character height of 2.59mm (0.102").
Satisfactory viewing will be realized within an angle of ap-
proximately £20° from the centerline of the digit. A second-
ary lens magnifier that will increase character height from
2.59mm (.102") to 3.56mm (.140") is available as a special
product. Character encoding of the 7240 series devices is per-
formed by standard 7 segment decoder driver circuits.

The 5082-7240 series devices are tested for digit to digit
luminous intensity matching using the circuit depicted in
Figure 7. Component values are chosen to give an |g of
5mA per segment at a segment Vg of 1.6 volts. This test
method is preferred in order to provide the best possible
simulation of the end product drive circuit, thereby in-
suring excellent digit to digit matching. If the device is to
be driven from Vcc potentials of less than 3.5 volts, it is
recommended that the factory be contacted.

Mechanical

The 5082-7240 series devices are constructed on a standard
printed circuit board substrate. A separately molded plastic
lens bar containing 9 individual magnifying elements is at-
tached to the PC board over the digits. The device may be

mounted either by use of pins which may be soldered into
the plate through holes at the connector edge of the board
or by insertion into a standard PC board connector.

The devices may be soldered for up to 3 seconds per tab at
a maximum soldering temperature of 230°C. Heat should
be applied only to the edge connector tab areas of the PC
board. Heating other areas of the board to temperatures in
excess of 85°C can result in permanent damage to the dis-
play. It is recommended that a rosin core wire solder or a
low temperature deactivating flux and solid core wire
solder be used in soldering operations.

Special Cleaning Instructions

For bulk cleaning after a flow solder operation, the follow-
ing process is recommended: Wash display in clean liquid
Freon TP-35 or Freon TE-35 solvent for a time period up
to 2 minutes maximum. Air dry for a sufficient length of
time to allow solvent to evaporate from beneath display
lens. Maintain solvent temperature below 30°C (86°F).
Methanol, isopropanol, or ethanol may be used for hand
cleaning at room temperature. Water may be used for hand
cleaning if it is not permitted to collect under display lens.

Solvent vapor cleaning at elevated temperatures is not rec-
ommended as such processes will damage display lens. Ke-
tones, esters, aromatic and chlorinated hydrocarbon solvents
will also damage display lens. Alcohol base active rosin flux
mixtures should be prevented from coming in contact with
display lens.

+5 VOLTS

Q

—K

SEGMENT
SWITCH
{TYP.1OF 7}

N

AV

Rg = 6002

~N
[V

{1 PER DIGIT}

Figure 7. Circuit Diagram used for Testing the Luminous Intensity of the HP 5082-7240
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5082-7265
HEWLETT @ PACKARD LARGE MONOLITHIC 5082- 1215

- NUMERIC INDICATORS gggggggg |

TECHNICAL DATA APRIL 1979

Features

° LARGE 4.45mm (.175”) CHARACTER HEIGHT

LOW POWER

Satisfactory Readability can be Achieved with
Drive Currents as Low as 1.0-1.5mA Average
per Segment Depending on Peak Current
Levels

o MOS COMPATIBLE
Can be Driven Directly from MOS Circuits

o COMPACT INFORMATION DISPLAY
5.84mm (.23") Digit Spacing Yields Over 4
Characters per Inch.
o HIGH AMBIENT READABILITY
High Sterance Emitting Areas Mean

w
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DISPLAYS

Excellent Readability in High Ambient Descrlptlon
Light Conditions The HP 5082-7265, 7275, 7285, and 7295 displays are 4.45
o HIGH LEGIBILITY AND mm (.175") seven segment GaAsP numeric indicators
NUMBER RECOGNITION mounted in 5 or 15 digit configurations on a PC Board.
High On/Off Contrast and Fine Line Segments The monolithic light emitting diode character is magnified
Improve Viewer Recognition of the by the integral lens which increases both character size

and luminous intensity, thereby making low power

Displayed Number consumption possible. Options include both a right hand

o UNIFORM ALIGNMENT decimal point and centered decimal version for improved i
Excellent Alignment is Assured by Design legibility. The digits are mounted on 5.84 mm (230 mit)
o MATCHED BRIGHTNESS centers.
Provides Uniform Light Output from Digit These displays are attractive for applications such as
to Digit on a Single PC Board digital instruments, desk top calculators, avionics and

automobile displays, P.O.S. terminals, in-plant control

o EASY MOUNTING equipment, and other products requiring low power,

Flexible Mounting in Desired Position display compactness, readability in high ambients, or
with Edge Connectors or Soldered Wires highly legible, long lifetime numerical displays.

Device Selection Guide |

Digits Configuration Part
Per PC No.
Board Device Package Character 5082~
Center Decimal
5 t I ﬂ ’l “ ,1“ . , (Figure 5) Point 7265
= (Figure 7)
i e} e e e e e U e e e Center Decimal
“hiz i _ 1 i i
15 IDIDI ll m]f Il._ }r ‘ ‘ i: t}ululuh I(I_J (Figure 6) Flaors 7) 72rs
— — Right Decimal
5 L =15 ,’“ ﬂ,’ ”H’ ] (Figure 5) Point 7285
1= — (Figure 7)
] )] e e === Right Decimal
5 I; Il 1[ hJu | '_] I]D;D’D[DII:J[D1 (Figure 6) (Fizzlrr;tn 7295




Absolute Maximum Ratings

Parameter Symbol Min. Max. Units
Peak Forward Current per Segment or DP IPEAK 200 mA
(Duration <35us) S
Average Current per Segment or DP () lavG 7 CmA
Power Dissipation per Digit %) Pp 125 MW
Operating Temperature, Ambient Ta -20 +70 °C.
‘Storage Temperature Ts -20 +80 °C
Reverse Voltage Ve 5 Vv
Solder Temperature at connector edge 230 °C
{t<3 sec.) ¥
NOTES: 1. Derate linearly at 0.12 mA/°C above 25°C ambient.
2. Derate linearly at 2.3 mW/°C above 25°C ambient.
3. See Mechanical section for recommended soldering techniques and flux removal solvents.
. . . 4 _ o
Electrical /Optical Characteristics at T,=25°C
Parameter Symbol Test Condition Min. Typ. Max Units
Luminous Intensity/Segment or dp Iy lavg. = 2 MA 30 90 wed
(Time Averaged) 15 digit display (30 mA Peak
5082-7275, 5082-7295 (6} 1/15 duty cycle)
Luminous Intensity/Segment or dp Iv tag = 2 MA 30 70 ned
(Time Averaged) 5 digit display (10 mA Peak
5082-7265, 5082-7285 (49 1/5 duty cycle)
Forward Voltage per Segment or dp Vg fr = 30 mA 1.60 2.3 \
5082-7275, 5082-7295 15 digit dispiay
Forward Voitage per Segment or dp VF =10 mA 1.55 2.0 v
5082-7265, 5082-7285 5 digit display
Peak Wavelength APEAK 655 nm
‘Dominant Wavelength! Ad 640 nm
Reverse Current per Segment or dp iR VR = 8V 100 uhA
Teraperature Coefficient of Forward AVFE/C -2.0 _mV/C
Voltage ‘ o

NOTES: 4.
IV(TA) = lyase c) (-985) TA = 257€)

The luminous intensity at a specific ambient temperature, Iv(Ta), may be calculated from this relationship:

5. The dominant wavelength A4, is derived from the C.I.E. Chromaticity Diagram and represents the single wavelength which

definesthe color of the device.

6. Operation at peak currents of less than 6.0 mA is not recommended.
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Figure 1. Peak Forward Current vs.

Peak Forward Voitage.
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Electrical

The HP 5082-7265, 7275, 7285, and 7295 devices utilize a
seven segment monolithic GaAsP chip. The 5082-7285
and 7295 devices use a separate decimal point chip
located to the right of each digit. The 5082-7265 and 7275
devices use a centered decimal point on the monolithic
seven segment chip. The centered decimal point version
improves the displays readability by dedicating an entire
digit position to distinguishing the decimal point. In the
driving scheme for the centered decimal point version the
decimal point is treated as a separate character with its
own time frame.

The segments and decimal points of each digit are
interconnected, forming an 8 by N line array, where N is
the number of characters in the display. Character
encoding is performed by standard 7 segment decoder
driver circuits. A detailed discussion of display circuits
and drive techniques appears in Applications Note 937.

These devices are tested for digit to digit luminous
intensity using the circuit depicted in Figure 8.
Component values are chosen to give a Peak Ig of 10 mA
per segment for the 5 digit displays and 30 mA per
segment for the 15 digit displays. This test method is
preferred in order to provide the best possible simulation
of the end product drive circuit, thereby ensuring
excellent digit to digit matching. If the device is to be
driven at peak currents of less than 6.0 mA, it is
recommended that the HP field salesman or factory be
contacted.

For special product applications, the number of digits per
display can be altered. Itis also possible to provide a colon
instead of the centered decimal point. Contact the HP field
salesman or factory to discuss such special modifications.

Optical

Each chip is positioned under a separate element of a
plastic magnifying lens, producing a magnified character
height of 4.45mm (.175”). To increase vertical viewing
angle the secondary cylindrical magnifier can be removed
reducing character height to 3.86mm (.152"). Afilter, such
as Panelgraphic 60 or 63, or Homalite 100-1600, will lower
ambient reflectance and improve display contrast.
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Figure 4. Relative Luminous Efficiency vs. Peak
Current per Segment.

Mechanical

These devices are constructed on a standard printed
circuit board substrate. A separately molded plastic lens is
attached to the PC board over the digits. The lens is an
acrylic styrene material that gives good optical lens
performance, but is subject to scratching so care should
be exercised in handling.

The device may be mounted either by use of pins which
may be soldered into the plated through holes at the
connector edge of the PC board or by insertion into a
standard PC board connector. The devices may be
soldered for up to 3 seconds per tab at a maximum
soldering temperature of 230°C. Heat should be applied
only to the edge connector tab areas of the PC board.
Heating other areas of the board to temperatures in excess
of 85°C can result in permanent damage to the display. It
is recommended that a rosin core wire solder or a low
temperature deactivating flux and solid wire solder be
used in soldering operations.

The PC board s silver plated. To prevent the formation of a
tarnish (Ag2S) which could impair solderability the
displays should be stored in the unopened shipping
packages until they are used. Further information on the
storage, handling, and cleaning of silver plated compo-
nents is contained in Hewlett-Packard Application Bul-
letin No. 3.

+5 VOLTS

SEGMENT
SWITCH
(TYP.10F 7)

e o o o

Rg = 2800

(5 DIGIT DISPLAY)
Rg = 90Q

(15 DIGIT DISPLAY)

Figure 5. Circuit Diagram used for Testing the Luminous Intensity.
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Package Dimensions

ALL DIMENSIONS IN MILLIMETERS AND (INCHES).

91.948 + 0.381

TOLERANCES ARE £0.203 (+.008) UNLESS OTHERWISE NOTED

(3.620 % .010) 0381 MAX. ol
91.186 + 0.381 (.015) RIVET HEIGHT
(3590 + .015) 2667
5842 45593 + .381 (.105)
z 1.795 015
— < D TYP. ( )
&
28,321+ 0381 20,828+ 0.381
(1115  .015) + Xy (820 + .015)
+ 14.783
(.582)
;9 T
@@@@@@@@@@@@@@@@@@@@@@.—Q“ |- |
10167yp 1 2 3 4 5 6 7 8 9 10 111213 14 15 16 17 18 19 20 21 22 23 16.383 2.064 |
15.240 + 0.381 (.040) . (645) | 1905| 4g26 160
p e 74.168 + 0.254 : . e
(600 . (2.920 + .010) |_‘8509 (075) —(190)
3175 509 | 1575
U125 DIA. TYP. (.335) 7081+ 0381 _ | L92
(278 .015) =~

Figure 6. 5082-7275, 5082-7295.

2,769 + 0.381
(.109 ¢ .015)

jf——n

—

50.800 + 0.381
(2.000 + .015)

« 44.450 = 0.762

(1.750 + .030)

l«— 5.842

~ (230) TV

[ ——

0.381 (.015) MAX.

RIVET HEIGHT —>|[*—

10.160 + 0.381 T
(400 + .015)

0.610
(.024) "‘ *

!

Y 14.783
22.606  0.381 1+ eeeea (582)
(:890+ .015) 1,905 + .381
(075 + .015) ]
t L 1 2 3456 7 8 910112131815
7.62 1.016 DIM TYP, 1.575
"3°°’.‘ (.040 DIM) " (o62)
] 254 (.100) 7.061+.381 e
(14 PLCS. NON-ACCUM. TOLERANCES) (:278 + .015)
™ hrass

Figure 7. 5082-7265, 5082-7285.

Magnified Character
Font Description

DEVICES
5082-7265
5082-7275

(?632;) REF. <

(NOTE 1) |fb
O

~s

-
)

d.p.

N I

251

(.099)REF- 2
b
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eI
-
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a

DEVICES
5082-7285
5082-7295

4.45 4.45
’ (175)REF- ’ (.175)REF-
C c 50
REF.
d.p.

ALL DIMENSIONS IN MILLIMETERS AND (INCHES).

NOTE 1. Bonding Option for Colon Instead of Decimal Point.
See Electrical Section.

Figure 8.

Device Pin Description

Pin

z
o

5082-7265
5082-7285
Function

5082-7275
5082-7295
Function

-
S OOOND DD WN =

[ G S S S GG
QOUONOO WM

N NN
GIN -

Anode Segment b
Anode Segment g
Anode Segment e
Cathode Digit 1
Cathode Digit 2
Cathode Digit 3
Cathode Digit 4
Cathode Digit 5
Cathode Digit 6
Cathode Digit 7
Anode Segment dp
Anode Segment d
Anode Segment ¢
Anode Segment a
Anode Segment f

Cathode Digit 1
Cathode Digit 2
Cathode Digit 3
Cathode Digit 4
Anode Segment dp
Cathode Digit 5
Anode Segment ¢
Cathode Digit 6
Anode Segment e
Cathode Digit 7
Anode Segment a
Cathode Digit 8
Anode Segment g
Cathode Digit 9
Anode Segment d
Cathode Digit 10
Anode Segment {
Cathode Digit 11
Anode Segment b
Cathode Digit 12
Cathode Digit 13
Cathode Digit 14
Cathode Digit 15
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HEWLETT @ PACKARD

COMPONENTS

NUMERIC and
HEXADECIMAL
INDICATORS

6082 - 7300
b082- 1302
5082- 1304
5082 - 7340

TECHNICAL DATA APRIL 1979

Features

o NUMERIC 5082-7300/-7302 o HEXADECIMAL 5082-7340
0-9, Test State, Minus 0-9, A-F, Base 16
Sign, Blank States Operation
Decimal Point Blanking Control,

7300 Right Hand D.P. Conserves Power
7302 Left Hand D.P. No Decimal Point

* DTL/TTL COMPATIBLE

¢ INCLUDES DECODER/DRIVER WITH 5 BIT MEMORY
8421 Positive Logic Input

® 4 x 7 DOT MATRIX ARRAY
Shaped Character, Excellent Readibility

o STANDARD .600 INCH x .400 INCH DUAL-IN-LINE

PACKAGE INCLUDING CONTRAST FILTER

o CATEGORIZED FOR LUMINOUS INTENSITY
Assures Uniformity of Light Output from
Unit to Unit within a Single Category

Description

The HP 5082-7300 series solid state numeric and hexa-
decimal indicators with on-board decoder/driver and mem-
ory provide a reliable, low-cost method for displaying
digital information.

The 5082-7300 numeric indicator decodes positive 8421
BCD logic inputs into characters 0-9, a “’-'' sign, a test
pattern, and four blanks in the invalid BCD states, The
unit employs a right-hand decimal point. Typical applica-
tions include point-of-sale terminals, instrumentation, and
computer systems.

digit.

Package Dimensions

7300 7302 7340
10.2 MAX 10.2 MAX. 10.2 MAX.
™~ (a0 7 “" (400 7] (400)
15
Frstos o (.06) b T Frston il
7.4 ol W ¢ (u.o . L ol B 74 7.4) bl W 1o
(29 : (29) (29
l’ T . ar 6 5.6 . } @ - ar (55)
ahn (.22) (-2'2) salnn (.55) sen
gijrek = L

30
" (12)

o 15
LUMINOUS SEATING _L_ (06)
INTENSITY \ SEATING PLANE n 34
CATEGORY (16&3) PLANE (138)
DATE CODE 0.3:0.08TYP. !
a 012:.003) . ary Tvp l__o 5 :0.08TYP.
PIN 1KEY (020 +.003)
28 25:13TYP,
<
11 as 7\ (.10 £.005)
3 |
17

FUNCTION
5082-7300
PN ama 7302 i
- Numeric
1 Input 2 tnput 2
2 Input 4 Input 4
3 input 8 Input 8
4 Decimal Blanking
point control
5 Latch Latch
enable enable
6 Ground Ground
7| Ve Vee
8 Input 1 input 1.
NOTES:
1. Dimensions in millimetres and (inches).
2. Unless otherwise specified, the tolerance
on all dimensions is +.38mm (+.015")
3. Digit center line is £.25mm (£.01"")

SRP

The 5082-7302 is the same as the 5082-7300, except that
the decimal point is located on the left-hand side of the

The 5082-7340 hexadecimal indicator decodes positive 8421
logic inputs into 16 states, 0-9 and A-F. In place of the
decimal point an input is provided for blanking the display
(all LED's off), without losing the contents of the memory.
Applications include terminals and computer systems using
the base-16 character set.
The 5082-7304 is a (+ 1.) overrange character, |nclud|ng dec-
imal point, used in instrumentation applications.

from package center

line.

73




Absolute Maximum Ratings

Description Symbol Min. Max. Unit
Storage temperature, ambient Ts - ~40 +100 °c
Operating temperature, case "'? Tc ~20 +85 °C
Supply voltage® Vee -0.5 +7.0 v
Voitage applied to input logic, dp and enable pins V1,Vop,VE —-0.5 +7.0 v
Voltage applied to blanking input” Vs ~0.5 Vee v
Maximum solder temperature at 1.59mm (.062 inch) 230 °oc
below seating plane; t < 5 seconds
Recommended Operating Conditions
Description Symbol Min. Nom. Max. Unit
Supply Voltage Vee 4.5 5.0 5.5 Vv
Operating temperature, case Te -20 +85 °C
Enable Pulse Width tw 120 nsec
Time data must be held before positive transition
of enable line tsetup 50 nsec
Time data must be held after positive transition
of enable line thowo 50 nsec
Enable pulse rise time trin 200 nsec
Electrical /Optical CharacteristiCs (r. =-20°c to +85°C, unless otherwise specified).
Description Symbol Test Conditions Min. Typ.® Max. Unit
Supply Current lee Vee=5.5V (Numeral 112 170 mA
Power dissipation Pr 5 and dp lighted) 560 935 mw
Luminous intensity per LED — -
(Digit average) &' M Vee=5.0V, Tc=25°C 32 70 ped
Logic low-level input voltage Vi 0.8 \
Logic high-level input voltage Vin 2.0 \
Enable low-voltage; data being _
entered VEL Vec=4.5V 0.8
Enable high-voltage; data not
being entered Veu 20 v
Blanking Iow-voltage display
not blanked” Vi 08 v
-vol ; di
Ellgr?ll((é%g”?igh voltage; display Van 35 v
Blanking low-level input current” Ins Vec=5.5V, Ve =0.8V 20 uA
Blanking high-level input current (" Isu Vce=5.5V, Van=4.5V 2.0 mA
Logic low-level input current ln Vce=5.5V, Vii=0.4V -1.6 mA
Logic high-level input current b Vee=5.5V, Vin=2.4V +250 uA
Enable low-level input current lec Vee=5.5V, Ve =0.4V -1.6 mA
Enable high-level input current len | Vee=5.5V, Ven=2.4V +250 HA
Peak wavelength Apeak | Tc=25°C 655 nm
Dominant Wavelength ® A | Te=25°C 640 nm
Weight 0.8 gm

Notes: 1. Nominal thermal resistance of a display mounted in a socket which is soldered into a printed circuit board: ©;4=50°C/W,
05c=15°C/W; 2. Oca of a mounted display should notexceed 35° C/W for operation up to Tc = +85°C. 3. Voltage values are with respect to
device ground, pin 6. 4. All typical values at Vcc=5.0 Volts, Tc=25°C. 5. These displays are categorized for luminous intensity with the in-
tensity category designated by a letter located on the back of the dispiay contiguous with the Hewlett-Packard logo marking. 6. The
luminous intensity at a specific case temperature, Iv(Tc) may be calculated from this relationship: lv(Tc)=Iv (25°C) e[-01887C (Tc-26°C)]
7. Applies only to 7340. 8. The dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the single wave-

length which defines the color of the device.
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YseTup thoLo
DATA INPUT
(LOW LEVEL DATA)
v
DATA INPUT
(HIGH LEVEL DATA) .5V
1,
ENABLE TLH
INPUT
sV 90%

Figure 1. Timing Diagram of 5082-7300

Ig — BLANKING CURRENT — mA

Series Logic.

T T
.35 Vee = 5.0V .
Vg =0V
o Vi =ev
.30
\{0. v
.25 \
2 \\ S~
R
™~~_Va = 35V
s = T —
\-—
.10
.05
Vg = 0.8V
]
-20 o 20 40 60 80 90

Tc — CASE TEMPERATURE —°C

Figure 4. Typical Blanking Control
Input Current vs.

oP
(3] LED
BLANKING LED
coNTROL 4 MATRX T maTRix

Pin.
No.

Vee 7—1

ENABLE 5——‘

LoGIC  g—=|X1
—x2

INPUT  2—>=IXa  aTCH 4 MATRIX
3—>Ix8 MEMORY DECODER

op!2 4—elpp

‘—l

GROUND 6 =

Figure 2, Block Diagram of 5082-7300
Series Logic.

6 Te-26°C
Vee = 5.0V

4N
a1
AN

10 20 3.0 40 5.0

1g — LATCH ENABLE CURRENT — mA
'
c

Vg — LATCH ENABLE VOLTAGE - V

Figure 5. Typical Latch Enable Input
Current vs. Voltage for the

Temperature 5082-7340. 5082-7300 Series Devices.
TRUTH TABLE
BCD DATAN
Xe | Xs | X5 | X, | 008273007302 | 60827340
L L L L
L L L H
L L H L
L L H H
L H L L
L H L H
L H H L
L H H H
H L L L
H L L H
H L H L
H L H H (BLANK)
H H L L (BLANK)
H H L H o~
Notes:
H H H L (BLANK)
Wl w|n|n~« {BLANK} -
N =
pecmaLpr.ia |0 Vo =L
OFF Vop = H
enasLell LOAD DATA Ve =L 5082-7302 displays.
LATCH DATA Ve =H
DISPLAY. Ve =
BLANKING(! oN s =L
DISPLAV-OFF Vg =H memory

5
':Ei 4
4 Ve * 5.0V
‘é‘ 3 T T 26°C
3
[}
g | /|
£ S y
a V1
o
. | l
1 4
Vg - BLANKING VOLTAGE - V
Figure 3. Typical Blanking Control
Current vs, Voltage for
5082-7340.
]
16 ] T = 26°C
< / Ve *5.0V
| =14
5 /
& 12 f
g
PN
g -0
T _4:] l! N v = v
= W N T
- =8
JRUAAE
Y0 06 10 20 30 40 50

Vi — LOGIC VOLTAGE ~ V

Figure 6. Typical Logic and Decimal
Point Input Current vs.
Voltage for the 5082-7300
Series Devices. Decimal
Point Applies to 5082-7300
and -7302 Only.

1. H = Logic High; L = Logic Low. With the enable input at logic high
changes in BCD input logic levels or D.P. input have no effect upon
display memory, displayed character, or D.P.

2. The decimal point input, DP, pertains only to the 5082-7300 and

3. The blanking control input, B, pertains only to the 5082-7340
hexadecimal display. Blanking input has no effect upon display
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Solid State Over Range Character

For display applications requiring a %, 1, or decimal point designation, the 5082-7304 over range character is available. This
display module comes in the same package as the 5082-7300 series numeric indicator and is completely compatible with it.

Package Dimensions

FRONT VIEW REAR VIEW SIDE VIEW END VIEW
'._(f;g;, MAX, ] B PIN | FUNCTION"
56 78 0-10° 1 Plus
& 1.5 2 | Numeral One
- SEATING (.08)
i :t__.: e Luminous crme  FOANE _L 24 3_|Numarai Gre
(29 (19| wogEe-e CATEGORY 162 EATIN (135) a 3
—r—-i—1~ '3 (.600) — _T__ 5 Open
E Ly e DATE CODE 0.3 £0.08 TYP. . y 3 Open
JLAGN (012£.003) 1,3 TYP. 5008 TYP.
078 ;.1:- . ' ' ' ' PIN 1 KEY L (.050) —.I (.020 +,003) ? v
28 | | 261013 TYP. 8 ] Minus/Plug
4 3 2 1 i b T .10 +.005)
=1 o

NOTES: 1. Dimensions in inches and (millimeters).
2. Unless otherwise specified, the tolerance
on all dimensions Is +.015 inches, (+.38mm) 5082-7304

TRUTH TABLE FOR 5082-7304

CHARACTER - = PIN - . TYPICAL DRIVING CIRCUIT FOR 5082-7304.
+ H X X H
-~ L X X H
1 X H X X
Decimal Point X X H X
Blank L L L L

NOTES: L: Line switching transistor in Fig. 7 cutoff.
H: Line switching transistor in Fig. 7 saturated.
X: ‘don‘t care’

Absolute Maximum Ratings

DESCRIPTION SYMBOL |MIN | MAX | uNIT
~40 | +100 | °c

Storage temperature, ambient T

Operating termperature, case TC ~-20 +85 %c
Forward current, each LED g 10 | mA
Reverse voltage, each LED Va 4 v

RECOMMENDED OPERATING CONDITIONS

SYMBOL [ MIN INOMIMAX | UNIT

LED supply voltage \L@ 45} 5.0 | 55 v
Forward current, each LED e 5.0 10 mA
NOTE:

LED current must be externally limited. Refer to figure 7 F'“" 7.

for recommended resistor values.

Electrical /Optical Characteristics (T = -20°C TO +85°C, UNLESS OTHERWISE SPECIFIED)

DESCRIPTION SYMBOL TEST CONDITIONS MIN TYP MAX | uNIT -
Forward Voltage per LED Ve Ig = 10 mA 16 |20 v
Power dissipation Pr C =10 mA . B .
all diodes lit 260 | 320 . mw
Luminous {ntensity per LED (digit average)} Iy fg=6mA 32 70 . .
) . ; To=25°C o ] eed
Peak wavelength . Apeak Te =26°C . 1 656 R
Spectral halfwidth o A2 Te =259 "~ 30 R nm. °
Weight : : TR T Tam
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_ NUMERIC AND | 05 735

HEWLETT w PACKARD HEXADECIMAL DISPLAYS | 5082-1357
COMPONENTS FOR INDUSTRIAL | 2082- 7358
APPLICATIONS | 5082- 7358

Features

e CERAMIC/GLASS PACKAGE
e ADDED RELIABILITY
¢ NUMERIC 5082-7356/-7357
0-9, Test State, Minus Sign, Blank States
Decimal Point
7356 Right Hand D.P.
7357 Left Hand D.P.
HEXADECIMAL 5082-7359
0-9, A-F, Base 16 Operation
Blanking Control, Conserves Power
No Decimal Point
TTL COMPATIBLE
INCLUDES DECODER/DRIVER WITH 5 BIT
MEMORY
8421 Positive Logic Input and Decimal Point
4 x 7 DOT MATRIX ARRAY
Shaped Character, Excellent Readability
e STANDARD DUAL-IN-LINE PACKAGE
15.2mm x 10.2mm (.6 inch x .4 inch)
e CATEGORIZED FOR LUMINOUS INTENSITY
Assures Uniformity of Light Output from Unitto
Unit within a Single Category

Description

w
[
<
—
(-]
=
pur}
[==]
(/-]

DISPLAYS

o e

pattern, and four blanks in the invalid BCD states. The unit
employs a right-hand decimal point. Typical applications
include control systems, instrumentation, communica-
tion systems and transportation equipment.

The 5082-7357 is the same as the 5082-7356 except that
the decimal point is located on the left-hand side of the
digit.

The 5082-7359 hexadecimal indicator decodes positive ‘
8421 logic inputs into 16 states, 0-9 and A-F. In place of the I

The HP 5082-7350 series solid state numeric and
hexadecimal indicators with on-board decoder/driver and
memory provide 7.4mm (0.29 inch) displays for use in
adverse industrial environments.

The 5082-7356 numeric indicator decodes positive 8421

BCD logic inputs into characters 0-9, a “ —" sign, a test
Package Dimensions
[o—102MAX ) 7356 'c—“‘&',jﬂo‘;x--» 7357
f1.5 wof =l i ) ok I |
(7'2;) i i [ (1535) ) L . (7i;)
. . . al 5 2 ow [
N e T Fa e
Ll LI
.l |l 30 38 _ | e
48 (12) (.14) a8
{.19) (19)

s ¢ 7 8 REARVIEW SIDEVIEW | %

[ LUMINOUS F
@] x INTENSITY
ATEGORY

102 | soe c R
a00) | 738X

XYY

™ seatinG
PLANE

DATE CODE
0.3:0.08 TYP.
(.012+.003)

g

43
o

PIN 1 KEY

4 3 2 1

decimal point an input is provided for blanking the display
(all LED’s off), without losing the contents of the memory.
Applications include terminals and computer systems
using the base-16 character set.

The 5082-7358 is a “+1.” overrange display, including a
right hand decimal point.

1 1
13 TYP‘J l: 0.5:0.08 TYP.
(.050) |‘— (.020 £.003)

FUNCTION
10.2 MAX.
(a0 ‘l 7359 50827356 | 60827369
PIN AND 7357 HEXA-
NUMERIC DECIMAL
1 Input 2 Input 2
135 2 Input 4 input 4
(83) 3 Input 8 Input 8
4 Decimal Blanking
5° point control
5 Latch Latch
a8 enable enable
(19) 6 Ground Ground
7 Vee Vee
] Input 1 tnput 1
END VIEW s =
NOTES:

1. Dimensions in millimetres and (inches).
2. Unlass otherwise specified, the tolerance
on all dimensions is +.38mm (+.015")

3. Digit center line is +.26mm (£.01")
from package center line.

25+13TYP.
(.10 £.005)




Absolute Maximum Ratings

Description Symbol Min. Max. Unit
Storage temperature, ambient Ts —65 +125 °C
Operating temperature, ambient " Ta —55 +100 °C
Supply voltage® Vee —0.5 +7.0 v
Voltage applied to input logic, dp and enable pins V1,Vor, Ve -0.5 +7.0 v
Voltage applied to blanking input!” Va -0.5 Vee v
Maximum solder temperature at 1.59mm (.062 inch) 260 °C
below seating plane; t < 5 seconds
Recommended Operating Conditions
Description Symbol Min. Nom. Max. Unit
Supply Voltage Vee 45 5.0 5.5 \
Operating temperature, ambient Ta ] +70 °C
Enable Pulse Width tw 100 nsec
Time data must be held before positive transition
of enable line tseTue 50 nsec
Time data must be held after positive transition '
of enable line thoLo 50 nsec
Enable pulse rise time triu 200 nsec
EleCtrlcaI/ Opt|ca' CharaCterIStICS (Ta = 0°C to +70°C, unless otherwise specified).

Description Symbol Test Conditions Min. Typ.Y Max. Unit
Supply Current lee Vec=5.5V (Numeral 112 170 mA
Power dissipation Pr 5 and dp lighted) 560 935 mwW
Luminous intensity per LED - —
(Digit average)(s,ﬂ I VCC 5.0V, TA 25°C 40 85 }}.cd
Logic low-level input voitage Vi 0.8 Vv
Logic high-level input voltage Vi 20 Vv
Enable low-voltage; data being -
entered VL Vee=4.5V 0.8
Enable high-voltage; data not
being entered Veu 20 v
Blanking low-voltage; display
not blanked” Ve 08 v
Blanking high-voltage; display
blanked Vi 3.5 M
Blanking low-level input current” far Vee=5.5V, Vg =0.8V 50 uh
Blanking high-level input current lsu Vce=58.5V, Vey=4.5V 1.0 mA
Logic low-level input current I Vee=5.5V, Vi1 =0.4V -1.6 mA
Logic high-level input current i Vee=5.5V, Vin=2.4V +100 pA
Enable low-level input current leL V=55V, Vg =0.4V -1.6 mA
Enable high-level input current Ien Vee=5.5V, Ven=2.4V +130 nA
Peak wavelength Aeeak | Ta=25°C 655 nm
Dominant Wavelength ! Ad | Ta=25°C 640 nm
Weight 1.0 gm

Notes: 1. Nominal thermal resistance of a display mounted in a socket which is soldered into a printed circuit board: 8;,=50° C/W,;

0;c=15°C/W; 2. Oca of a mounted display should not exceed 35° C/W for operation up to To=+100°C. 3. Voltage values are with respect to
device ground, pin 6. 4. All typical values at Vcc=5.0 Volts, Ta=25°C. 5. These displays are categorized for luminous intensity with the in-

tensity category designated by a letter located on the back of the display contiguous with the Hewlett-Packard logo marking. 6. The
luminous intensity at a specific ambient temperature, 1v(Ta), may be calculated from this relationship: W(Ta)=lvas® ¢ (.985) [Ta—25°C]

7. Applies only to 7359. 8. The dominant wavelength, Aq, is derived from the CIE chromaticity diagram and represents the single wave-

length which defines the color of the device.




tsETUP: tHoLp
DATA INPUT
(LOW LEVEL DATA)
1.5V
DATA INPUT
(HIGH LEVEL DATA) .5V
- t-
ENABLE TIH
INPUT
15v 0*

Figure 1. Timing Diagram of 5082-7350
Series Logic.

Pin.
No.
Voo 71
ENABLE 5——}
LoGIC  8—={X1
1—=|X2
INPUT - 2—=1X4  taten | ] matmix
X8 meiony DECODER
opl2 4—slpp
op
LED
BLANKING'Y LED
CONTROL g AL g BN
GROUND 6

al

Figure 2. Block Diagram of 5082-7350
Series Logic.

TRUTH TABLE
rooAr ] somsense | somzase
[ T R
Llu ] ow
L L H L
L L H H
L H L L
L H L H
L R H L
Lo n|ow
' N
H L L H
WLt
" (BLANK)
H H L L (BLANK)
Hlw L | w
H H H L {BLANK)
R (BLANK)
pecimaLpr.2 | O Vot
OFF Vor =
LOAD DATA Ve =L
enasLet! [ATCH DATA Ve =R
BAmanal | PSPLAYON Vo =L
DISPLAY-OFF V, =W

Notes:

1. H = Logic High; L = Logic Low. With the enable input at logic high
changes in BCD input logic levels or D.P. input have no effect upon
display memory, displayed character, or D.P.

2. The decimal point input, DP, pertains only to the 5082-7356 and

5082-7357 displays.

3. The blanking control input, B, pertains only to the 5082-7359

memory.
s 50 —
Vee =50V
< Vg = OV ——o
1 -
< K \ V=0V
1 Z 2 \\
- o«
[ Vg = 5.0V £
4 it 5 Vg =45V
z 3 Te=26°C 2 200 \"\L\
2
2 5 150
£ 2 (/ g Vg =35V
2z z M~ Ve "
3 /1 z —
@ < 100
! a
PN | |
= 50
L~ V; =08V
o l 0 ki L 4 - L ke n
1 2 3 4 5 5540 20 O 20 40 60 8 100

Vg — BLANKING VOLTAGE - V

Figure 3. Typical Blanking Control
Current vs. Voltage for 5082-
7359.

T, — AMBIENT TEMPERATURE - °C

Figure 4. Typical Blanking Control

Input Current vs. Ambient
Temperature for 5082-7359.

Ig — LATCH ENABLE CURRENT — mA

hexadecimal display. Blanking input has no effect upon display

]
16 T = 25°C
Vge = 5.0V
-14
-12
-1.0
e
\\
-6 ‘
-4 \
-2
0
0 1.0 20 30 40 5.0

Vg — LATCH ENABLE VOLTAGE — V

Figure 5. Typical Latch Enable Input
Current vs. Voltage.
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Operational Considerations
ELECTRICAL MECHANICAL

The 5082-7350 series devices use a modified 4 x 7 dot
matrix of light emitting diodes (LED’s) to display
decimal/hexadecimal numeric information. The LED’s are
driven by constant current drivers. BCD information is
accepted by the display memory when the enable lineis at
logic low and the data is latched when the enable is at
logic high. To avoid the latching of erroneous information,
the enable pulse rise time should not exceed 200
nanoseconds. Using the enable pulse width and data
setup and hold times listed in the Recommended
Operating Conditions allows data to be clocked into an
array of displays at a 6.7MHz rate.

The blanking control input on the 5082-7395 display
blanks (turns off) the displayed hexadecimal information
without disturbing the contents of display memory. The
display is blanked at a minimum threshold level of 3.5
volts. This may be easily -achieved by using an open
collector TTL gate and a pull-up resistor. For example,
(1/6) 7416 hexinverter buffer/driver and a 120 ohm pull-up
resistor will provide sufficient drive to blank eight
displays. The size of the blanking pull-up resistor may be

calculated from the following formula, where N is the

number of digits:
Rbink = (Vee — 3.5V)/[N (1.0mA)]

The decimal point input is active low true and this data is
latched into the display memory in the same fashion as is
the BCD data. The decimal point LED is driven by the on-
board IC.

These hermetic displays are designed for use in adverse
industrial environments.

These displays may be mounted by soldering directly to a
printed circuit board or inserted into a socket. The lead-
to-lead pin spacing is 2.54mm (0.100 inch) and the lead
row spacing is 15.24mm (0.600 inch). These displays may
be end stacked with 2.54mm (0.100 inch) spacing between
outside pins of adjacent displays. Sockets such as Augat
324-AG2D (3 digits) or Augat 508-AG8D (one digit, right
angle mounting) may be used.

The primary thermal path for power dissipation is through
the device leads. Therefore, to insure reliable operation up
to an ambient temperature of +100°C, it is important to
maintain a case-to-ambient thermal resistance of less -
than 35° C/watt as measured on top of display pin 3.

Post solder cleaning may be accomplished using water,
Freon/alcohol mixtures formulated for vapor cleaning
processing (up to 2 minutes in vapors at boiling) or
Freon/alcohol mixtures formulated for room temperature
cleaning. Suggested solvents: Freon TF, Freon TE,
Genesolv DI-15, Genesolv DE-15.

CONTRAST ENHANCEMENT

The 5082-7350 displays have been designed to provide the
maximum posible ON/OFF contrast when placed behind
an appropriate contrast enhancement filter. Some
suggested filters are Panelgraphic Ruby Red 60 and Dark
Red 63, SGL Homalite H100-1605, 3M Light Control Film
and Polaroid HRCP Red Circular Polarizing Filter. For
further information see Hewlett-Packard Application Note
964.
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Solid State Over Range Character

For display applications requiringa+, 1, or decimal point designation, the 5082-7358 over range character is available. This
display module comes in the same package as the 5082-7350 series numeric indicator and is completely compatible with it.

Package Dimensions

10.2
(400} "“‘"“‘ e
010°
15 r
1l | e
74 48 o R N
(29 COWTIRTTL TR 1as 5.2 e
HEE R (ool
i )i"' s —:—a 03008 TYP.
g . 012 2.
7 ML 38 || torz-00s
=y
28 | |
(,n)_. a3 ‘_T
FRONT [RE))
SIDE
s 16
SEATING 1.19) 1.06)
34
__1_(.135) Figure 9. Typical Driving Circuit.

(.400)
DATE CODE ‘]
FIN T KEY Iiaogg)v 0.5 0. 08 TYP.

1020 +.003) TRUTH TABLE
zs +13TYP.
(10 +.005) CHARACTER PIN
1 2,3 4 8
PIN | FUNCTION + H % M H
1 Plus
NOTES: 2 | Numeral One - L X X al
1. DIMENSIONS |: MlLLlMET?ES AberélNcﬂgg). 3 Numaeral One 1 X H X X
2, UNLESS OTHERWISE SPECIFIED, THE TOLERANCE ; 7
ON ALL DIMENSIONS 1S 2,38 MM (: .01 INCHES], 4 oP . Decimal Point X X H X
5 Open Blank L L L L
6 Open |
; - Vccﬂ NOTES: L: Line switching transistor in Figure 9 cutoff.
i H: Line switching transistor in Figure 9 saturated.

X: ‘Don't care’

Electrical /Optical Characteristics

5082-7358 (T5 = 0°C to 70°C, Unless Otherwise Specified)

DESCRIPTION SYMBOL TEST CONDITIONS MiN TYP MAX | UNIT

Forward Voltage per LED Ve Ig =10 mA 16 |20 v
Power dissipation PT lF =10 mA

all diodes lit 280 | 320 mwW
Luminous Intensity per LED (digit average) I, Ig =6mA 40 85

Te =25°C ued
Peak wavelength Apeak Te =26°C 655 nm
Dominant Wavelength Ad Tec=25°C 840 nm
Weight 1.0 gm

Recommended Operating
Conditions Absolute Maximum Ratings |

for recommended resistor values.

SYMBOL [ MIN | NOM|MAX | UNIT DESCRIPTION SYMBOL | MIN. | MAX. | UNIT l

LED supply voltage - Veec |as|s50]885]| v Storage temperature, ambient Ts -85 | +126| °C 1

Forward current, each LED| ¢ 5.0 ] 10 | mA Operating temperature, ambient Ta -56 | +100| °C !

NOTE: Forward current, each LED Ig 10 | mA i
LED current must be externally limited. Refer to Figure 9 Reverse voltage, each LED VR 4 Vv |
\

|
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HEWLETT 7% PACKARD SOLID STATE 5082-701(] |
COMPONENTS INDICATOR IR
Features
¢ RUGGED, SHOCK RESISTANT, HERMETIC
o DESIGNED TO MEET MIL STANDARDS
¢ INCLUDES DECODER/DRIVER

BCD Inputs
TTL/DTL COMPATIBLE
CONTROLLABLE LIGHT OUTPUT
5 x 7 LED MATRIX CHARACTER

Description

The HP 5082-7010 solid state numeric indicator with
built-in decoder/driver provides a hermetically tested
6.8mm (0.27 in.) display for use in military or adverse
industrial environments. Typical applications include
ground, airborne and shipboard equipment, fire con-
trol systems, medical instruments, and space flight
systems.

The 5082-7010 is a modified 5x7 matrix display that
indicates the numerals 0-9 when presented with a
BCD code. The BCD code is negative logic with blanks

displayed for invalid codes. A left-hand decimal point
is included which must be externally current limited.

The 5082-7011 is a companion plus/minus sign in the
same hermetically tested package. Plus/minus indica-
tions require only that voltage be applied to two in-
put pins.

Both displays allow luminous intensity to be varied
by changing the DC drive voltage or by pulse duration
modulation of the LED voltage.

Package Dimensions
5082-7010 5082-7011 .
4.7 2644013 CTRS. TYP. a8 47 25.4:0.13CTRS, TYP. 7
(18) | e T 00 1,008 > el halxi T » e (100+.005) e = nd
N 23 - Je 13 TyP 61| . e 23 el e 13 TvP g1l 7
(.09) (057" ’i(.zm > [~ (om [ [ s TYP ’1::02) W
= i ‘ g
T ) s B . - T | . J—T_a
134 0.38:0.13 134 H 0.28:0.13
(525} 12 K,fm (615 2008} 1525) (015+.005)
(.045) | DIA. TYP. 2&2) DIA. TYP.
{1.0f
226 ) 22.6
_— - - - 1 & -||— s082-7010 — (.89} '1’.—:;— (89}
6.4 asn 2638 .- . |
(25) H [ (1.08) x\l,y }3 "‘:’
¥ 1 53 | 0.64 o9 064
3 (21 4 312 1 1,025) (025)
L R EEREN R _—
-] }*(3{2, | . oAt & J L [ e K |
. g CODE_ CODE
147 15 W7 15
sy ! - (.08) (s8) 06) ""
PIN FUNCTION ﬁN FUNCTION } ) PIN FUNCTION PIN FUNCTION
1 Input 1 5 Input 4 1 NC 5 NC
2 Vpp 6 Ground 2 NC 6 Ground
3 Vieo 7 Vee 3 Plus 7 Minus/Plus
4 Input 8 8 input 2 4 NC 8 NC
Notes: 1. Unless otharwne}mecifisd, the tolerance on all dir is +0.38 mm. {£0.015 inches).
2. All dimensions in millimetres and {inches}. - .
3. The package and mounting pins are tin plated Kovar,
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Absolute Maximum Ratings

Description Symbol Min. Max. Unit
Storage Temperature, Ambient Ts —65 +100 °c
. Qperating Temperature, Case Tc —55 +95 °C
Logic Supply Voltage to Ground Vee -0.5 +7.0 \Y
Logic Input Voltage \ —-0.5 +5.5 \
LED Supply Voltage to Ground Vieplt] -0.5 +5.5 \%
Decimal Point Current lpp —-10 mA

Note: 1. Above TC = 65°C derate VLED per derating curve in Figure 10.

Recommended Operating Conditions e,
Description Symbol Min. Nom. Max. Unit '55_
Logic Supply Voltage Ve 45 5.0 5.5 v §§
LED Supply Voltage, Display Off Vieo -05 0 +1.0 v -
LED Supply Voltage, Display On Vieo 3.0 4.2 55 v
Decimal Point Current ippl2] 0 -5.0 -10.0 mA
Logic Input Voltage, “‘H” State ViH 2.0 . 5.5 \Y
Logic Input Voltage, ““L" State ViL 0 0.8 \%

Note: 2. Decimal point current must be externally current limited. See application information.

Electrical /Optical Characteristics

Case Temperature, Tc= 0°C to 70°C, unless otherwise specified Truth Table
. Test . 4] . Char- Logic
Description Symbol Conditions Min. Typ. Max. Unit acter |X81X4| X21X1
Logic Supply Current | Icc Vec = 5.5V 45 75 mA 0 |HIHIHIH L";
leo  |Vec | Vieo N !
[3] 55V | 55V 255 350 1 |H|H|H
LED Supply Current | (51 |55y [ 42V 170 |23 | ™ P VR VS B o
5.5V 3.5V 126 |
Logic Input Current, Vee= 5.5V 3 |JHIH|L[L|
“H” State (ea. input) | ' V= 2.4V 100 | »A e
; = 4 [H{L H|H| W
Logic Input Current, e Vee = 5.5V -16 mA :
DL State (ea. input) ViL= 0.4V 5 lHILIHIL g._.:
ecimal Point Viep _ - =
Valtage Drop —Vpp |!DP=—10mA 16 120 1V 6 |H|L L H| ko
Pr Vec | Vieb : =
LiLk
Power Dissioation | (3] [B8Y_| 5.5V 1723 | 7 Mt 1
P (51 [55V [ a2V 1.0 | 14 8 |[L|H H H| i~
55V | 3.5V 0.7 s i Tmmit ‘:i
Viep | Tc -
Luminous Intensity 55V | 25°C 60 118 c Blenk | L [H|L|H ‘
per LED (digitavg) | Iv 42V | 25°C | 40 | 80 ped \
35V [ 25°C 50 : Bank | L\ H L L
\
Peak Wavelength Apeak 656 nm Blank | L |L |H|HI |
Spectral Halfwidth | A\, 30 om- : " , 1
Weight 49 gram Blaok | L | L L i
Notes: 3. With numeral 8 displayed. gaok | L L L H |
4. All typical values at T = 25°C. : )
5. Tc=0°C to 65°C for V| gp = 5.5V. sank | L L LIL

ViL=0.0 to 0.8V
ViH=2.01t05.5V
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Figure 1. Equivalent input circuit of the 5082-7010 decoder.
Note: Display matal case is isolated from ground pin #6.

PLUS O

: <

———0 GROUND

inalln

Figure 3. Equivalent circuit of 5082-7011 plus/minus
sign. All resistors 345X typical. Note: Display
metal case is isolated from ground pin #6.
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30 £
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i)55 —40 80 95

T — CASE TEMPERATURE —°C

Figure 5. Logic “H” input current as a function of case
temperature, each input.

Vieo
LEDs

GROUND
o0

~

Figure 2. Equivalent circuit of the 5082-7010 as seen from
LED and decimal point drive lines.

Te=25°C
Voo = 5.5V
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I} — LOGIC INPUT CURRENT — mA
I !
o o
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e
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Figure 4. Input current as a function of input voltage,

each input.
-1.10 I[
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< -1.00 Vi = 04v
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1
-

-0.
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o
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e
2
o
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e
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1
o
= -050
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Tc — CASE TEMPERATURE —°C

Figure 6. Logic “’L" input current as a function of case
temperature, each input.
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Figure 8. Luminous intensity per LED (digit average)
as a function of LED supply voltage.
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Figure 10. LED voltage derating as a function of
case temperature.
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Figure 12. LED voltage derating as a function of ambient temp-
erature, display soldered into P.C. board without heat sink.
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Solid State Plus/Minus Sign ses2-7011

For display applications requiring * designation, the 5082-

Truth Table

A PIN
7011 solid state plus/minus sign is available. This display CHARACTER ——T—5~
module comes in the same package as the 5082-7010 nu- - - -
meric indicator and is completely compatible with it. Plus * H H
or minus information can be indicated by supplying voltage ) - L H
to one (minus sign) or two (plus sign) input leads. A third " Blank L L
lead is provided for the ground connection. Luminous in-
tensity is controlled by changing the LED drive voltage. Vi =-05to 1.0V
Each LED has its own built-in 345§ (nominal) current V,, =3.0t055V
limiting resistor. Therefore, no external current limiting
is required for voltages at 5.5V or lower. Like the numeric
indicator, the -7011 plus/minussign is TTL/DTL compatible.
Electrical /Optical Characteristics
Case Temperature, Tc = 0°C to 70°C, unless otherwise specified
Description Symbol Test Conditions Min, Typ.m Max. Unit
Vi ep = 5.5V 105 150
LED Supply Current ILED mA
Viep = 4.2V 70 100
v =55V 0.6 0.9
Power Dissipation Py LED w
Vigp =4.2V - 0.3 0.6
Viep =5.5V 60 115
Luminous Intensity per LED (Digit Avg.) Iy 2 Viep = 4.2V 40 80 ped
. Viep = 3.5V 50
Peak Wavelength Apeak 655 nm
Spectral Halfwidth AXy 30 nm
Weight 4.9 gram
Notes: 1. All typical values at Tg = 25°C
2. AtTg=25°C
Absolute Maximum Ratings
Description Symbol ‘Min. | Max. | Unit
Storage Temperature, Ambient Ts -85 | +100 | °C
Operating Temperature, Case Te ~55 +95 | °‘c
Plus, Plus/Minus Input . )
Potential to Ground Vieo —05 55 v

Recommended Operating Conditions

Description Symbol | Min. | Nom. | Max. | Unit |
LED Supply Voitage, ) i \' T
Display Off Vieo |-05 | 0 | 107}V
LED Supply Voltage, e
Display On ’VLED 3.0 | 4.,2‘_ 55 R v
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Applications

Decimal Point Limiting Resistor

The decimal point of the 5082-7010 display requires an ex-
ternal current limiting resistor, between pin 2 and ground.
Recommended resistor value is 22052, 1/4 watt.

Mounting

The 5082-7010 and 5082-7011 displays are packaged with
two rows of 4 contact pins each in a DIP configuration
with a row center line spacing of 0.890 inches.

Normal mounting is directly onto a printed circuit board.
If desired, these displays may be socket mounted using
contact strip connectors such as Augat’s 325-AGl or AMP
583773-1 or 583774-1.

Heat Sink Operation

Optimum display case operating temperature for the 5082-
7010 and 7011 displays is Tc=0°C to 70°C as measured
on back surface. Maintaining the display case operating
temperature within this range may be achieved by mount-

ing the display on an appropriate heat sink or metal core
printed circuit board. Thermal conducting compound such
as Wakefield 120 or Dow Corning 340 can be used between
display and heat sink. See figure 10 for V) gp derating vs.
display case temperature.

Operation Without Heat Sink

These displays may also be operated without the use of a
heat sink. The thermal resistance from case to ambient
for these displays when soldered into a printed circuit
board is nominally 0,,=30°C/W. See figure 12 for V| .
derating vs. ambient temperature.

Cleaning

Post solder cleaning may be accomplished using water,
Freon/alcohol mixtures formulated for vapor cleaning pro-
cessing (up to 2 minutes in vapors at boiling) or Freon/
alcohol mixtures formulated for room temperature cleaning.
Suggested solvents: Freon TF, Freon TE, Genesolv DI-15,
Genesolv DE-15.
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_ HERMETIC NUMERIC AND
HEWLETT @ PACKARD HEXADECIMAL DISPLAYS
 COMPONENTS FOR HIGH RELIABILITY | 5082-7383.
APPLICATIONS | 582-73%.
Features 7

e PERFORMANCE GUARANTEED OVER
TEMPERATURE

e HERMETICITY GUARANTEED

e TXV SCREENING AVAILABLE

e GOLD PLATED LEADS

e HIGH TEMPERATURE STABILIZED

e NUMERIC

5082-7391 Right Hand D.P.
5082-7392 Left Hand D.P.

e HEXADECIMAL
5082-7395
e TTL COMPATIBLE
e DECODER/DRIVER WITH 5 BIT MEMORY
e 4 x 7 DOT MATRIX ARRAY
Shaped Character, Excellent Readability
o STANDARD DUAL-IN-LINE PACKAGE
e CATEGORIZED FOR LUMINOUS INTENSITY

Assures Uniformity of Light Output from
Unit to Unit within a Single Category

Description

The HP 5082-7390 series solid state numeric and
hexadecimal indicators with on-board decoder/driver and
memory are hermetically tested 7.4mm (0.29 inch)
displays for use in military and aerospace applications.

The 5082-7391 numeric indicator decodes positive 8421
BCD logic inputs into characters 0-9, a “ —" sign, a test

Package Dimensions

le—10.2 MAX 10.2 MAX.
a0 | 7391 102Nl 7392
3 15
Fistoel " e | mten T
74 4 o B . (135) . .| o 74
(.29) 53] " (29)
l R E: o T o | 15
(XX} (.22) (22) welan (53]
-1 i NN
— o 1.
k= - T
39 36
48 12) (14) s
(19) S8
s ¢ 7 s REARVIEW SIDE VIEW J’o-w’
LUMINOUS
Iy <
CATE SEATING
10.2 5082 152
(.400) 739X 1600) PLANE
XYy DATE CODE
0.3:0.08 TYP.
PIN 1 KEY (-01\22003)
Ty
238
4 3 2 1 (.“)_’ l-_ \f\
— &=

pattern, and four blanks in the invalid BCD states. The unit
employs a right-hand decimal point. Typical applications
include control systems, instrumentation, communica-
tion systems and transportation equipment.

The 5082-7392 is the same as the 5082-7391 except that
the decimal point is located on the left-hand side of the
digit.

The 5082-7395 hexadecimal indicator decodes positive
8421 logic inputs into 16 states, 0-9and A-F. In place of the
decimal point an input is provided for blanking the display
(all LED’s off), without losing the contents of the memory.
Applications include terminals and computer systems
using the base-16 character set. B

The 5082-7393 is a “+1.” overrange display, including a
right hand decimal point.

10.2 MAX. FUNCTION ~
™ tao0) "| 7395 50827391 5082.7395
PIN AND 7392 HEXA-
S NUMERIC DECIMAL
i - 1 Input 2 | input 2
7.4
(.29) - 135 2 Input 4 Input 4
L -f_ - . 183) 3 input 8 Input 8
. 4 Decimal Blanking
5 point control -
L|: e 5 Latch . Latch
48 enable onable -
(19) 6 Ground Ground -
7 Vee Vee
8 Input1 input 1
END VIEW
) NOTES:
(:"{g, 1 1. Dimensions in millimetres and (inches!.
SEATING - (.06) 2. Unless otherwise specified, the tolerance
PLANE -L . :1":5, on all dimensions is +.38mm (£.015")
_ 3. Digit center line is +.25mm (£.01")
from package center line.
4. Lead material is gold plated copper
1srvp os 0,08 TYP. alloy.
(.020 £.003)

2 5 +0.13 TYP.
(.10 £,005)
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Absolute Maximum Ratings

Description Symbol Min. Max. Unit
Storage temperature, ambient Ts —65 +125 °C
Operating temperature, ambient (+2) Ta -55 +100 °C
Supply voltage Vee -0.5 +7.0 \%
Voltage applied to input logic, dp and enable pins V1, Vop, Ve -0.5 +7.0 "
Voltage applied to blanking input Vs -0.5 Vee Y
Maximum solder temperature at 1.59mm (.062 inch) 260 °g
below seating plane; t < 5 seconds
Recommended Operating Conditions
Description Symbol Min. Nom. Max. Unit
Supply Voltage Vce 4.5 5.0 55 Y
Operating temperature, ambient "' Ta —55 +100 °C
Enable Pulse Width tw 100 nsec
Time data must be held before positive transition
of enable line tseTup 50 nsec
Time data must be held after positive transition
of enable line thoro 50 nsec
Enable pulse rise time trin 200 nsec
EleCtl‘IcaI/ Optlcal Chal’aCteI'IStICS (Ta =-55°C to +100°C, unless otherwise specified)
Description Symbol Test Conditions Min, Typ.“ Max. Unit
Supply Current lec Vee=5.5V (Numeral 112 170 mA
Power dissipation Pr 5 and dp lighted) 560 935 mw
Luminous intensity per LED — —nEo
(Digit average) ™ I Vec=5.0V, Ta=25°C 40 85 pcd
Logic low-level input voltage Vi 0.8 \
Logic high-level input voltage Vi 20 \
Enable low-voltage; data being _
entered VeL Vec=4.5V 0.8
Enable high-voltage; data not
being entered Veu 2.0 v
' Blanking low-voltage; display
not blanked Vi 0.8 v
.- Blanking high-voltage; display
blanked ) ¢ Ven 3.5 v
_ Blanking low-level input current " Isr Vee=5.5V, Var=0.8V 50 A
Blanking high-level input current " Inu Vee=5.5V, Ven=4.5V 1.0 mA
Logic low-level input current I Vee=5.5V, ViL=0.4V -1.6 mA -
Logic high-ievel input current ] Vee=58.5V, Viy=2.4V +100 A
Enable low-level input current leL Vcoc=5.5V, Ver=0.4V -1.6 mA
Enable high-level input current len Vee=5.5V, Vey=2.4V +130 LA
Peak wavelength Aeeak | Ta=25°C 655 nm
Dominant Wavelength ® A TA=25°C 640 nm
Weight 1.0 gm
Leak Rate 5x107 cc/sec

Notes: 1. Nominal thermal resistance of a display mounted in a socket which is soldered into a printed circuit board: ©;4=50°C/W;
0;c=15°C/W. 2. Oca of amounted display should not exceed 35°C/W for operation up to Ta=+100°C. 3. Voltage values are with respectto
device ground, pin 6. 4. All typical values at Vcc=5.0 Volts, To=25°C. 5. These displays are categorized for luminous intensity with the in-
tensity category designated by a letter located on the back of the display contiguous with the Hewlett-Packard logo marking. 6. The
luminous intensity at a specific ambient temperature, lv(Ta), may be calculated from this relationship: 1y(T)=lv(s° c) (.985) [T-25°C]
7. Applies only to 7395. 8. The dominant wavelength, Aq, is derived from the CIE chromaticity diagram and represents the single wave-

length which defines the color of the device.
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tserup toLo it TRYTH TABLE
DATA INPUT BCO DATAN 50827391/7392 | 50827395
(LOW LEVEL DATA) Xg | X4 | X3 | X
15V L L L
L L L H
DATA INPUT
(HIGH LEVEL DATA) Uk - t H v
.
ENABLE TLH L L H H
INPUT
L H [8 L
v 0%
L H L H
L H H L
L H H H
H L L L
Figure 1. Timing Diagram of 5082-7390
Serles Logic. H Lt H
H L H L
H L H H (BLANK)
Pin. H H L L (BLANK)
No.
Vee 7 j H H L H
ENABLE 5—-—‘ H H R L (BLANK)
Logic  8—| g H H H H (BLANK)
i H
INPUT - 2—>Xd  aveH MATRIX @ [N Vor =L
@ 3—|xa wemory || oecoper DECIMAL PT. OFF Vop = H
Op a—por o w LOAD DATA Ve =
P ENABLE LATCH DATA Ve =H
i P ®
—or BLANKING') DISPLAY-ON Vg <L
) DISPLAY-OFF Vg =H
BLANKING!?! © LED - LD
4 MATRIX | —]
CONTROL . DRIVER ° | MATRIX
’ ‘ Notes:
GROUND 6 1. H = Logic High; L = Logic Low. With the enable input at logic high
= changes in BCD input logic levels or D.P. input have no effect upon

Figure 2. Block Diagram of 5082-7390

display memory, displayed character, or D.P.

N

5082-7392 displays.

. The decimal point input, DP, pertains only to the 5082-7391 and

3. The blanking control input, B, pertains only to the 5082-7395
hexadecimal display. Blanking input has no effect upon display

Vg — BLANKING VOLTAGE - V

Figure 3. Typical Blanking Control
Current vs. Voltage for 5082-

7395.

Series Logic.
memory.
s T
Ve = B.OV
i 200 vg-ov.._
< 4 o V=0V
1 R Eae A Z 250]—t— \\
E Vop =50V g |
. . o] Vg * 45V
E 3p To=25°C - N g 20 | \<
=] - B
o - .
H , . © 150
§ 2 N 7 2 M Vg = 36V
B EES . k3 :
@ 3 j 100
1 ] 2
o ]
&= 50
Vg = 0.8Y
0 ) kY 1 1 1 - o
4 65 40 -20 0 20 40 60 8 100

T — AMBIENT TEMPERATURE - °C

Figure 4. Typical Blanking Control
Input Current vs. Ambient
Temperature for 5082-7395.

e [ ]
< L
E .16 T 26°C
S Ve = 8.0V
= -
w
S
S 12
o
Y 10
g -10
5 _.n\
F4 ~
e _g N
3 |
1 -4
_... ‘

-2

°
1.0 20 30 4.0 5.0.

Vg — LATCH ENABLE VOLTAGE ~V

Figure 5. Typical Latch Enable Input
Current vs. Voltage.
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I I 1.0 26
A
-18 24
< 9k <
16 Te=25°C N M £l //
Ry . T
< Vee = 5.0V €L - EE 2 Vee = 6.0V 7
1 =14 38 .7 - 3 Z 18 Vi = 24V
s 535 53
,9‘142 5;'6 2516 /
- 3 Veg =5.0V -7 7
o gz Vi, = 0.8V gz,
g -8 " w @
] ‘ < 435 420 Vi
I 6 \ Ve =0V g0 <o
-4 e 25 3 33 s ,
z wa wo /
- ., 13, 19 6
‘ 1 2 AL /
- Vg =5 = -F
2 A Ivk A )
o 3 T T T O T T T 0 ket P S L Ll
0 05 1.0 20 3.0 4.0 5.0 -85 -40 -20 o 20 40 60 80 100 65 -40 -20 O 20 40 60 80 100

Vy = LOGIC VOLTAGE - V

Figure 6. Typical Logic and Decimal
Point Input Current vs.
Voltage.

To — AMBIENT TEMPERATURE - °C

Figure 7. Typical Logic and Enable
Low Input Current vs.
Ambient Temperature.

Ta — AMBIENT TEMPERATURE - °C

Figure 8. Typical Logic and Enable
High Input Current vs.
Amblent Temperature.

Operational Considerations

ELECTRICAL

The 5082-7390 series devices use a modified 4 x 7 dot
matrix of light emitting diodes (LED's) to display
decimal/hexadecimal numeric information. The LED’s are
driven by constant current drivers. BCD information is
accepted by the display memory when the enable line is at
logic low and the data is latched when the enable is at
logic high. To avoid the latching of erroneous information,
the enable pulse rise time should not exceed 200
nanoseconds. Using the enable pulse width and data
setup and hold times listed in the Recommended
Operating Conditions allows data to be clocked into an
array of displays at a 6.7MHz rate.

The blanking control input on the 5082-7395 display
. blanks (turns off) the displayed hexadecimal information
- without disturbing the contents of display memory. The

display is blanked at a minimum threshold level of 3.5

volts. This may be easily achieved by using an open

collector TTL gate and a pull-up resistor. For example,

(1/6) 7416 hexinverter buffer/driver and a 120 ohm pull-up

resistor will provide sufficient drive to blank eight

displays. The size of the blanking pull-up resistor may be
calculated from the following formula, where N is the
number of digits:

Rbiank = (Vee — 3.5V)/[N (1.0mA)]

The decimal point input is active low true and this data is
latched into the display memory in the same fashion as is-
the BCD data. The decimal point LED is driven by the on-
board IC.

MECHANICAL

5082-7390 series displays are hermetically tested for use
in environments which require a high reliability device.
These displays are designed and tested to meet a helium
leak rate of 5 x 107" cc/sec and a standard dye penetrant
gross leak test.

These displays may be mounted by soldering directly toa
printed circuit board or inserted into a socket. The lead-
to-lead pin spacing is 2.54mm (0.100 inch) and the lead
row spacing is 15.24mm (0.600 inch). These displays may
be end stacked with 2.54mm (0.100 inch) spacing between
outside pins of adjacent displays. Sockets such as Augat
324-AG2D (3 digits) or Augat 508-AG8D (one digit, right
angle mounting) may be used.

The primary thermal path for power dissipation is through
the device leads. Therefore, to insure reliable operation up
to an ambient temperature of +100°C, it is important to
maintain a case-to-ambient thermal resistance of less
than 35°C/watt as measured on top of display pin 3.

Post solder cleaning may be accomplished using water,
Freon/alcohol mixtures formulated for vapor cleaning
processing (up to 2 minutes in vapors at boiling) or
Freon/alcohol mixtures formulated for room temperature
cleaning. Suggested solvents: Freon TF, Freon TE,
Genesolv DI-15, Genesolv DE-15.

PRECONDITIONING

5082-7390 series displays are 100% preconditioned by 24
hour storage at 125°C.

CONTRAST ENHANCEMENT

The 5082-7390displays have been designed to provide the
maximum posible ON/OFF contrast when placed behind
an appropriate contrast enhancement filter. Some
suggested filters are Panelgraphic Ruby Red 60 and Dark
Red 63, SGL Homalite H100-1605, 3M Light Control Film
and Polaroid HRCP Red Circular Polarizing Filter. For
further information see Hewlett-Packard Application Note
964.
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High Reliability Test Program

Hewleti-Packard provides standard high reliability test programs, patterned

PART NUMBER SYSTEM

after MIL-M-38510 in order to facilitate the use of HP products in military

. With TXV
programs. . Standard | With TXV Screening
HP offers two levels of high reliability testing: Product | Screening | Plus Group B
The TXV prefix identifies a part which has been preconditioned and 5082-7391 | TXV-7391 | TXVB-7391
screened per Table 1. 5082-7392 | TXV-7392 TXVB-7392
The TXVB prefix identifies a part which has been preconditioned and 5082-7395 | TXV-7305 | TXVB-7395
screened per Table 1, and comes from a lot which has been subjected to the
Group B tests described in Table 2.
Table 1. TXV Preconditioning and Screening -— 100%.
. MIL-STD-883
Examination or Test Methods Conditions
1. Internal Visual Inspection HP Procedure
A-5956-7572-52
2. Electrical Test: tv, lee, lse, lon, tin, en, lie, I Per Electrical/Optical Characterstics.
3. High Temperature Storage 1008 125°C, 168 hours.
4. Temperature Cycling 1010 -65°C to +125°C, 10 cycles.
§. Acceleration 2001 2,000 G, Y, orientation.
6. Hellum Leak Test 1014 Condition A
7. Gross Leak Test ) 1014 Condition D
8. Electrical Test: Same as Step 2
8. Burn-in 1015 Ta=100°C, t=188 hours, at Vcc=5.0V and cycling through
. logic at 1 character per sec.
10. Electrical Test as in Step 2 : .
11. Sample Electrical Test Over Temperature: Per Electrical Characteristics, Ta = -55°C, LTPD =7
Teey toey bomy bee, fems b, i
12. Sample Electrical Test Over Temperature Per Electrical Characteristics, Ta = +100°C, LTPD =7
! keeo Iaey Tmy Yen, demy hi, bin
13. External Visual 2009

Table 2. Group B.

MIL-STD-883
Examination or Test Method Condition LTFD
“Subgroup 1 20
Physical Dimensions 2008 Package Dimensions per Product Outline Drawing.

Subgroup 2 ) 15
Solderability 2003 Immersion within 0.062” of seating plane 260°C, t=5 sec., omat aging.
Temperature Cycling 1010 10 cycles —65°C to +1256°C
Thermal Shock ) 1011 Test Condition A
Hermetic Seal R 1014 | Condition A and Condition D
Moisture Resistance ) . 1004 Omit initial conditioning.

End Points: Electrical Test Same as Step 2, Table 1.

Subgroup 3 15 -
Shock — Non-operating . 2002 | 1500 G, t=0.5ms, 5 blows in each orientation Xi, Y1, Ya. .

Vibration Variable Frequency 2007 Non-operating.

- Constant Acceleration ; 2001 2,000 G, Y, orientation.

““End Points: Electrical Test Same as Step 2, Table 1.

“Subgroup 4 ) 15
- Terminal Strength 2004 | Test Condition B2. )

- End Points: Hermetic Seal 1014 Condition A and Condition D

Subgroup 5 | . : 15
Salt Atmosphere . 1008 Test Condition A

‘Subgroup € S : =T

~ High Temperature Life 1008 Ta=125°C, non-operating, t=1000 hours.

_ End Points: Electrical Test Same as Step 2, Table 1.
-Subgroup 7 A=
Steady State Operating Life . 1005 Ta=100°C, t=1000 hours, at Vcc=5.0V and cycling through !oglc at
] ’ 1 character per second.
. End Points: Electrical Test’ Same as Step 2, Table 1.
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Solid State Over Range Character

For display applications requiring a *, 1, or decimal point designation, the 5082-7393 over range character is available.This
display module comes in the same package as the 5082-7390 series numeric indicator and is completely compatible with it.

, Package Dimensions

[+ acay MAX.—~]

)’0-10’
1-a 15
11 | duoe
74 481 o |7} N
20y (19) Qi LINRT X 15.2 SEATING
| T RER Yt 1600) PLANE
19 51 e 0.3:0.08 TYP.
o] ] as 1012+.003)
(.15)
Q.\L
-
unj a5 | T
FRONT [RE)
SIDE
5 6 7 8
1 18
T I:(@ SEATING (.08)
PLANE _L 34
102 5082 E (136) Figure 9. Typical Driving Circuit.
400 ] 7393 j
XYy DATE CODE ‘J
137ve._ {1t 0.5:0.08 TYP.
PIN S KEY {.050) _’] (020 +.003) TRUTH TABLE
i 26013 TYP,
1020081 CHARACTER PIN
REAR END 1 23 2 ry
P:N Fur;crlou + H X X H
lus
NOTES: 2 | Numeral One - L X X H
1. DIMENSIONS IN MILLIMETRES AND (INCHES). 3 |Numeral One 1 X H X X
2 UNLESS OTHERWISE SPECIFIED, THE TOLERANCE T
ON ALL DIMENSIONS IS .38 MM (2 .015 INCHES). 4 DP Decimat Paint X X H a
5 Open Blank L L L L
6 Open
; - VcFI NOTES: L: Line switching transistor in Figure 9 cutoff.
n P
ibiiend H: Line switching transistor in Figure 9 saturated.

Electrical /Optical Characteristics

X: ‘Don’t care’

5082-7393 (T =-55°C to +100°C, Unless Otherwise Specified)
DESCRIPTION SYMBOL TEST CONDITIONS MIN TYP MAX | UNIT
Forwgrd Voltage per LED Vg tg =10 mA 16 |20 \
Power dissipation Pr Ig = 10 mA
all diodes lit 280 | 320 mwW
Luminous Intensity per LED {digit average) (M tg =6 mA 40 86
Te = 25°C ued
Peak wavelength Apeak T = 25%C 655 nm
Dominant Wavelength Ad Te=25° 840 nm
Weight 1.0 gm
Conditions Absolute Maximum Ratings
. SYMBOL | MIN |NOM|MAX|UNIT DESCRIPTION SYMBOL | MIN, IMAX. | UNIT
LEO supply voltage Vec |45]80]s8] v Storage temperaturs, ambient T -66 | #1256 | °C
Forward current, each LED| I 50 | 10 | mA Operating temp 8, ambi TA -85 | +100| °C
NOTE: Forward current, each LED g 10 | mA
LED current must be externally limited. Refer to Figure 9 Reverse voltage, each LED VR 4 v

for recommended resistor values.
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PR j FOUR CHARACTER
HEWLETTW PACKARD SOLID STATE
o ' ALPHANUMERIC
DISPLAY

HOSP-2000

. COMPONENTS

3

TECHNICAL DATA APRIL 197

9

Features

* INTEGRATED SHIFT REGISTERS WITH
CONSTANT CURRENT DRIVERS

e CERAMIC 7.62 mm (.3 in.) DIP
Integral Red Glass Contrast Filter
e WIDE VIEWING ANGLE
e END STACKABLE 4 CHARACTER PACKAGE

* PIN ECONOMY
12 Pins for 4 Characters

e TTL COMPATIBLE

e 5x7 LED MATRIX DISPLAYS FULL ASCII
CODE

* RUGGED, LONG OPERATING LIFE

e CATEGORIZED FOR LUMINOUS INTENSITY
Assures Ease of Package to
Package Brightness Matching

Description

The HP HDSP-2000 display is a 3.8mm (0.15 inch) 5x7 LED array for display of alphanumeric information. The device is
available in 4 character clusters and is packaged in a 12-pin dual-in-line type package. An on-board SIPO (serial-in-
parallel-out) 7 bit shift register associated with each digit controls constant current LED row drivers. Full character display
is achieved by external column strobing. The constant current LED drivers are externally programmable and typically
capable of sinking 13.5mA peak per diode. Applications include interactive I/O terminals, point of sale equipment, portable
telecommunications gear, and hand held equipment requiring alphanumeric displays.

Package Dimensions

- .
i e 12.7 MAX,
v (%) .
S o T - Ja— seE NOTE 4
oo : . PIN [ FUNCTION PIN | FUNCTION
=l - 1 | COLUMNT 7 [ DATAOUT
& : 2 | COLUMNZ 81 Vp
| SBENOTE4] | — 1 rTA II"""I r— 3 COLUMN 3 9 | Veo
. i | 1 ] | [} | 4 COLUMN 4 10 | CLOCK
5‘73:;1 - ‘ bt (‘:“‘;’5;‘“‘ (.72';5» 5 | COLUMNS 11 | GROUND
AR | T R B R |L I 6 | INT. CONNECT* | 12 | DATAIN
Eop : Lt bt b - “DO NOT CONNECT OR USE
i .
e 444513
t .
" MNAMARKEDBY 170 008 127513
| 'DOT ON BACK OF _ ] e o a0s)
i . PACKAGE. :
$
Poo , = 1 NOTES:
“ 508 1 ; _ 1. DIMENSIONS IN mm (inches).
(2000 50 2. UNLESS OTHERWISE SPECIFIED THE
< (00) TOLERANCE ON ALL DIMENSIONS
i ’ 15+.38 mm {2.016") .
” g 685
= genTnG” f S 3 LEAD MATERIAL IS GOLD PLATED
b Teiane COPPER ALLOY.
- 4. CHARACTERS ARE CENTERED _
- WITH RESPECT TO LEADS WITHIN
__”*‘ . ’ .25+.05 TY. 1 +.13mm {2.005"},
. N 25413 7TYP. {.010 £.002) [ 162
54+.08 —r {100 +.005) (300}

{.020 £.003} . NON ACCUM.
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Absolute Maximum Ratings

Supply Voltage Vcc to Ground .......... —0.5V to 6.0V Storage Temperature Range, Ts ..... -55°C to +100°C
Inputs, DataOutand Vg ................ —0.5V to Vcc Maximum Allowable Package Dissipation
Column Input Voltage, Vcor. +..vn..... —-0.5V to +6.0V atTa=25°CH28 i 1.70 Watts
Free Air Operating Temperature Maximum Solder Temperature 1.59mm (.063")
Range, TAZ. . ... —20°C to +70°C Below Seating Plane t<56secs ............... 260°C
Recommended Operating Conditions
Parameter Symbol Min. Nom. Max. Units
Supply Volitage Ve 4.75 5.0 525 v
Data Out Current, Low State lou 1.6 mA
Data Out Current, HighState lon -0.5 mA
Column Input Voltage, Column On Veou 26 Vee \] w
Setup Time teewr 70 45 ns =2
Hold Time thoia 30 0 ns »S
Width of Clock feicioc 75 ns 25
Clock Frequency foock 0 3 MHz a2
Clock Transition Time trlp 200 ns
Free Air Operating Temperature Range Ta —-20 70 °C

Electrical Characteristics Over Operating Temperature Range

(Unless otherwise specified.)

Description Symbol Test Conditions Min. Typ.” Max. Units
Vee = 5.25V '
= 45 80 mA
Supply Current Iee Verock = Voara = 2.4V Vi = 0.4V
All SR Stages = -
Logical 1 V= ’2.4V 73 95 mA ‘
Vee = Vear, = 5,25V o
Column Current at any Column Input leor. Al SR Stages = Logical 1 V=04V o 1.5 mA
Column Current at any Column input leot. V=24V ‘ 335 410 mA
Peak Luminous Intensity per LEDI3.7] ) Vee = 5.0V, Veor, = 3.5V )
(Character Average) hreak T, =25°C'Hi Va=2.4V 105 200 wed
Vs, Clock or Data Input Threshold High Vin : . 2.0 V.
V{'c = V('();, = 4,75V
Vg, Clock or Data Input Threshold Low Vi, 0.8 \
Input Current Logical 1 Vs, Clock i . : 20 80 uA
Vee =525V, Viu = 2.4V
Data In hin « " 10 40 uA
Input Current Logical 0 Va,Clock i _ _ . -500 -800 A
Dataln | Tu Vee =525V, V. = 0.4V 250 | 400 | uA
Vou Vee = 4.75V, lou = —0.5mA, Veo,, = OV 24 34 4o
t Voltage -
Data Out Voltag Vor | Vec = 4.7V, lor = 1.6mA, Vo, = OV 02 | 04 | v
Ve = 5.0V, VeoL = 2.8V, ' »
Power Dissipation Per Package** Po 1§CLEDs on ;:r'“ character, Vs = 2.4V w
Peak Wavelength APEAN nm
Dominant Wavelength!" Ad nm

*All typical values specified at Vcc = 5.0V and Ta = 25°C unless otherwise noted.
**Power dissipation per package with 4 characters illuminated.

NOTES: 1. Maximum absolute dissipation is with the device in a socket having a thermal resistance from pins to ambient of 35°C/watt.
2. The device should be derated linearly above 25°C at 16mW/°C (see Electrical Description on page 3).
3. The characters are categorized for Luminous Intensity with the intensity category designated by a letter code on the bottom of the
package. :
4. Ti refers to the initial case temperature of the device immediately prior to the light measurement.
5. Dominant wavelength \q, is derived from the CIE chromaticity diagram, and represents the single wavelength which defines the color
of the device.
. Maximum allowable dissipation is derived from V. = Vg = Vo = 5.25 Volts, 20 LEDs on per character.
The luminous stearance of the LED may be calculated using the following relationships:
Lv (Lux) = Iv (Candela)/A (Metre)®
Lv (Footlamberts) = xly (Candela)/A (Foot)?
A=53x10°M*=5.8x 107 (Foot)’

N o
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tHoLp —>

DATA IN 15V f

DATA OUT

'PLH:
Parameter Condition | Min. | Typ. | Max. | Units
fuax Max.
EEOCK Rate 3 MHz
teLn, teur .
Propagation CL = 15pF
delay CLOCK | R=2.4KQ) 125 | ns
to DATA OUT

Figure 1. Switching Characteristics. (V¢ = 5V,
Ta = -20°C to +70°C)

Mechanical and
Thermal Considerations

The HDSP-2000 is available in astandard 12lead ceramic-
glass dual in-line package. It is designed for plugging into
DIP sockets or soldering into PC boards. The packages
may be horizontally or vertically stacked for character
arrays of any desired size.

The -2000 can be operated over a wide range of
temperature and supply voltages. Full power operation at
Ta = 25°C (Vec = Ve = Vo = 5.25V) is possible by
providing atotal thermal resistance from the seating plane
of the pins to ambient of 35° C/W/cluster maximum. For
operation above Ta = 25°C, the maximum device
dissipation should be derated above 25°C at 16mW/°C
(see Figure 2). Power derating can be achieved by either
decreasing VcoL or decreasing the average drive current
through pulse width modulation of Vs.

The -2000 display has an integral contrast enhancement
filter in the glass lens. Additional front panel contrast
filters may by desirable in most actual display applica-
tions. Some suggested filters are Panelgraphic Ruby Red
60, SGL Homalite H100-1605 and Plexiglass 2423.
Hewlett-Packard Application Note 964 treats this subject
in greater detail.

Post solder cleaning may be accomplished using water,
Freon/alcohol mixtures formulated for vapor cleaning
processing (up to 2 minutes in vapors at boiling) or
Freon/alcohol mixtures formulated for room temperature
cleaning. Suggested solvents: Freon TF, Freon TE,
Genesolv DI-15, Genesolv DE-15.

Electrical Description

The HDSP-2000 four character alphanumeric display has
been designed to allow the user maximum flexibility in
interface electronics design. Each four character display
module features Data In and Data Out terminals arrayed
for easy PC board interconnection such that display
strings of up to 80 digits may be driven from a single
character generator. Data Out represents the output of the
7th bit of digit number 4 shift register. Shift register
clocking occurs on the high to low transition of the Clock
input. The like columns of each character in a display
cluster are tied to a single pin. Figure 5 is the block
diagram for the HDSP-2000. High true data in the shift
register enables the output current mirror driver stage
associated with each row of LEDs in the 5x7 diode array.

The reference current for the current mirror is generated
from the output voltage of the Vs input buffer applied
across the resistor R. The TTL compatible Vg input may
either be tied to Vcc for maximum display intensity or pulse
width modulated to achieve intensity control and
reduction in power consumption.

The normal mode of operation is depicted in the block
diagram of Figure 6. In this circuit, binary input data for
digit 4, column 1 is decoded by the 7 line output ROM and
then loaded into the 7 on board shift register locations 1
through 7 through a parallel-in-serial-out shift register.
Column 1 datafor digits 3,2and 1is similarly decoded and
shifted into the display shift register locations. The
column 1inputis now enabled for an appropriate period of
time, T. A similar process is repeated for columns 2, 3, 4
and 5. If the time necessary to decode and load data into
the shift register is t, then with 5 columns, each column of
the display is operating at a duty factor of:

_T_
D.F. = 5(t+T)
The time frame, t + T, allotted to each column of the

display is generally chosen to provide the maximum duty
factor consistent with the minimum refresh rate necessary

§ 20 20 < 400 .
1 ]
8 3 §
w 2 z [ .
- n o w . N
@p w H
g8 Zs € 300 i ”
3= 173 o M . .
3 H H RECOMMENDED
Tz E H | oPERATING -
210 z 10 N 3 REGION
Sk s o 200
s 3 N S /
38 2 ‘ \ < /
0 = o
105 < 05 AN 1. 100|
4
e :
ﬂ.n R N
[ o ° - -
20 0 420 +40 +60 +80 +100 20 0 420 +40 +60 +80 +100 0 10 20 30 40 50 60 7.0

T, — AMBIENT TEMPERATURE — °C

Figure 2. Maximum Allowable Power
Dissipation vs. Temperature.

Tp — AMBIENT TEMPERATURE — °C

Figure 3. Relative Luminous Intensity
vs. Temperature.

Vgor — COLUMN VOLTAGE —V

Figure 4. Peak Column Current
vs. Column Voltage.

96




to achieve a flicker free display. For most strobed display If the device is operated at 3.0 MHz clock rate maximum, it

systems, each column of the display should be refreshed is possible to maintain t < T. For short display strings, the
(turned on) at a minimum rate of 100 times per second. duty factor will then approach 20%. For longer display
With 5 columns to be addressed, this refresh rate then strings operation at column duty factors of less than 10%
gives a value for the time t + T of: will still provide adequate display intensity in most

applications. For further applications information, refer to

1/[5 X (100)] = 2 msec. HP Application Note 966 and Application Note 1001.

ﬂﬁ‘ g TCLOCK 4‘/& *VB DOAJ?E
EAH (¥ lgl| | R W (¥ leg| |
A YT L inaea)| | RARRRL VIR 1 Adas
g L] Rl &5 > ] =
WAL || e A | R o e e
EinntliES A TS &
chisst el enp SR ey Mg R
= || o | 2 1l o |
ek el et ines beealll i
+ | | & ~ S e 1
T :f.:’ 7 LA || b L || TR L
HRRIEH st || 1 A || R i HilHS
vk o || e laraad| R || ] lRRaas
e :
T 7

- o = -r

coL1 coL3 coL4 coL5 INTERNAL

CONNECTION
Figure 5. Block Diagram of the HDSP-2000. (DO NOT CONNECT)
SYSTEM
cLOCK
IN
o RESETIN 7N COUNTER CLOCK IN
. cLOCK N = No. QF DIGITS DISPLAY TIME (T}
CLOCKIN +7 ouT N IN DISPLAY QuUT START COUNTER our —J
STRING
o— T
o]
o — REFRESH COLUMN SELECT (¢ _4
s o— MEMORY un W
o— OUTPUTS
P
T clockm ; ASCII OATA IN
2 [COLUMN COLUMN
=N . DATA  , ..o  SELECT !
L21  PpaRALLELIN ouT DATA IN
4 SERIAL OUT {coLUMN]
H ey CHARACTER GENERATOR |
1 REGISTER o INPOTS
=B COLUMN ENABLE | — 1/5 DECODER ENABLE|—
TRANSISTORS | —]  °
pata CLOCKIN = para]
N ouT

COLUMN SELECT INPUTS
[T
Figure 6. Block Diagram of a Basic Display System.
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| YELLOW FOUR
HEWLETT [} PACKARD CHARACTER SOLID HOSP-2001
COMPONENTS STATE ALPHANUMERIC | ™ "
DISPLAY N

TECHNICAL DATA APRIL 1979

Features

¢ INTEGRATED SHIFT REGISTERS WITH
CONSTANT CURRENT DRIVERS

e CERAMIC 7.62 mm (.3 in.) DIP
¢ WIDE VIEWING ANGLE
e END STACKABLE 4 CHARACTER PACKAGE

¢ PIN ECONOMY
12 Pins for 4 Characters

e TTL COMPATIBLE

e 5x7 LED MATRIX DISPLAYS FULL ASCII
CODE

e RUGGED, LONG OPERATING LIFE

e CATEGORIZED FOR LUMINOUS INTENSITY
AND COLOR
Assures Ease of Package to
Package Brightness and Color Matching

Description

The HP HDSP-2001 display is a 3.8mm (0.15 inch) 5x7 yeliow LED array for display of alphanumeric information. The
device is available in 4 character clusters and is packaged in a 12-pin dual-in-line type package. An on-board SIPO (serial-
in-parallel-out) 7-bit shift register associated with each digit controls constant current LED row drivers. Full character
display is achieved by external column strobing. The constant current LED drivers are externally programmable and
typically capable of sinking 13.5mA peak per diode. Applications include interactive I/0 terminals, avionics, portable
telecommunications gear, and hand held equipment requiring alphanumeric displays.

Package Dimensions

i 17 7 MAX.
s 16!
(1;;‘}" ol <._-.1 |«— seE NOTE 4 -
‘ : PIN_| FUNCTION PIN | FUNCTION | R
i s — am— 1_| COLUMN1 7 | DATAOUT o A
: f 2 | COLUMN2 8 | Vg
: SEENOTEd] | r—1 rTn r=A r— 3 COLUMN 3 9 | Ve - - <
. 787 * |+ |+l l+1 |+| 37 725 4| COLUMN 4 10 [ CLOCK __| . \
13 + 4 — 4 A y > 5 | COLUMNS 11 | GROUND . 3
Ham i ! | | | | | | (146) (290 6 | INT.CONNECT* | 12 | DATAIN
L b b=d L l “DO NOT CONNECT OR USE
= =
4.44:.13
. — e
PIN 1 MARKED By 175 1-008) 127013
DOT ON BACK OF = % (050 «.008)
PACKAGE. ;
Pl ] NoTES: ‘
5.08 L 1. DIMENSIONS IN mm finches). !
{.200) ! s 1 ) : 2. UNLESS OTHERWISE SPECIFIED THE
(100} T TOLERANCE ON ALL DIMENSIONS
] 6.85 15,38 mm (£.016") :
T (370) 3. LEAD MATERIAL IS GOLD PLATED
SEATS - COPPER ALLOY. ‘
) | 4. CHARACTERS ARE CENTERED . :
WITH RESPECT TO LEADS wmuN R
___l L 26205 TYP. |,___ ) .130m (.005"), : .
. [ 25413 TYP. 1610 +.002) “'“ 762 ST
L(’)SO) et 54 +.08 Bt (.100 +.005) i 1,300} . . . ) . N

(ozo 003} P NONACCOM.
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Absolute Maximum Ratings

Supply Voltage Vcc to Ground .......... —0.5V to 6.0V Storage Temperature Range, Ts ..... -55°C to +100°C -

Inputs, DataOutand Vs ................ —0.5V to Vcc Maximum Allowable Package Dissipation o
Column Input Voltage, Veor ++........ -0.5V to +6.0V at Ta=25°C!28 e 1.70 Watts
Free Air Operating Temperature Maximum Solder Temperature 1.59mm (.063")
Range, TA2. ..., —20°C to +70°C Below Seating Plane t<5secs ............... 260°C
} .
Recommended Operating Conditions
Parameter Symbol Min. Nom. Max. Units
Supply Voltage Vee 4.75 5.0 525 1 v
Data Out Current, Low State lor 1.6 mA
Data Out Current, HighState lon -05 mA
Column Input Voltage, Column On Veor 2.75 Vee Vv
Setup Time tierup 70 45 ns .
Hold Time thotd 30 4] ns
Width of Clock tw(Clock) 75 ns
Clock Frequency fetock 0 : 3 MHz
Clock Transition Time tinL 200 ns )
Free Air Operating Temperature Range Ta -20 70 °C "

Electrical Characteristics Over Operating Temperature Range

(Unless otherwise specified.)

Description Symbol | Test Conditions Min. | Typ* | Max. | Units
Vee = 5.25V R
Vy = 0. 45 80 mA
Supply Current lee Verock = Voara = 2.4V n =04V )
All SR Stages = Vi = 2.4V 73 95 mA
Logical 1
Vee = Veor, = 525V .
. V=04V 15 mA .
Column Current at any Column Input leor All SR Stages = Logical 1 B MA 5 }
Column Current at any Column Input fcon Vp=2.4V 335 410 mA &
Peak Luminous Intensity per LEDI3.7] N Vee = 5.0V, Veor, = 3.5V , .
(Character Average) heeax T, =25°CH Vg=2.4V 500 750 - ped
Vg, Clock or Data Input Threshold High Vin 2.0 Y]
Vee = Veor, = 4.75V
Vg, Clock or Data Input Threshold Low Vi, . 0.8 \
Input Current Logical 1 Vg, Clock I 20 80 uA
Ve = 5.25V, Viy = 2.4V
Data In I “ " 10 40 uh
Input Current Logical 0 Vg,Clock In. _ _ -500 -800 uA
Dataln | . Vee =525V, Vi, = 04V 250 | 400 | pA
Vou Vc( = 475V. |(m = —O‘SmA. V(‘()I, =QV 24 3.4 v
t t Volt
Data Out Voltage Vou. Vee = 4.75V, lor = 1.6mA, Ve, =0V 0.2 04 V.
Vee = 8.0V, VeoL = 2,75V,
Power Dissipation Per Package** Po 15 LEDS on per chami,e,‘ Vo = 2.4V 0.68 W
Peak Wavelength APEAK 583 _f nm
Dominant Wavelength!*! Ad 585 1 amo

*All typical values specified at Vcc = 5.0V and Ta = 25°C unless otherwise noted.
**Power dissipation per package with 4 characters illuminated.

NOTES: 1. Maximum absolute dissipation is with the device in a socket having a thermal resistance from pins to ambient of 35° C/watt/device.
2. The device should be derated linearly above 25°C at 16mW/°C (see Electrical Description on page 3).

. The characters are categorized for Luminous Intensity and color with the category designated by a letter code on the bottom of the
package.

. Ti refers to the initial case temperature of the device immediately prior to the light measurement.

. Dominant wavelength Aq4, is derived from the CIE chromaticity diagram, and represents the single wavelength which defines the color
of the device.

. Maximum allowable dissipation is derived from V. = Vg = V¢, = 5.25 Volts, 20 LEDs on per character.

. The luminous stearance of the LED may be calculated using the following relationships: .
Lv (Lux) = Iy (Candela)/A (Metre)* R B
Lv (Footlamberts) = wly (Candela)/A (Foot)® . )
A =8.02 x 10-8-M2 = 8,64 x 107, (Foot)2 1 :

[}

[N

N o
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l— ty —>|
CLOCK %1.5V & 1.5v
twoLp —>
DATA IN 15V 1.5V
J [ tseTup
DATA OUT 1.5V
o —>]
Parameter Condition| Min. | Typ. | Max. | Units
foax Max.
CLOCK Rate 8 MHz
teLu, true :
Propagation C. = 15pF 125 ns
delay CLOCK | RL=2.4K0)
to DATA OQUT

Figure 1. Switching Characteristics. (V¢ = 5V,
Ta = -20°C to +70°C)

Mechanical and
Thermal Considerations

The HDSP-2001 is available in a standard 12 lead ceramic-
glass dual in-line package. It is designed for plugging into
DIP sockets or soldering into PC boards. The packages
may be horizontally or vertically stacked for character
arrays of any desired size.

The HDSP-2001 can be operated over a wide range of
temperature and supply voltages. Full power operation at
Ta = 25°C (Vec = Vs = VeoL = 5.25V) is possible by
providing a total thermal resistance from the seating plane
of the pins to ambient of 35° C/W/device maximum. For
operation above T. = 25°C, the maximum device
dissipation should be derated above 25°C at 16mW/°C
(see Figure 2). Power derating can be achieved by either
decreasing VcoL or decreasing the average drive current
through pulse width modulation of Vs.

The HDSP-2001 display has an integral untinted glass
lens. A front panel contrast filter is desirable in most actual
display applications. Some suggested filters are Panel-
graphic Gray 10, SGL Homalite H100-1266 Gray and 3M
Light Control Film (louvered filters).

Post solder cleaning may be accomplished using water,
Freon/alcohol mixtures formulated for vapor cleaning
processing (up to 2 minutes in vapors at boiling) or
Freon/alcohol mixtures formulated for room temperature
cleaning. Suggested solvents: Freon TF, Freon TE,
Genesolv DI-15, Genesolv DE-15.

Electrical Description

- The HDSP-2001 four character alphanumeric display has

been designed to allow the user maximum flexibility in
interface electronics design. Each four character display
module features Data In and Data Out terminals arrayed
for easy PC board interconnection such that display
strings of up to 80 digits may be driven from a single
character generator. Data Out represents the output of the
7th bit of digit number 4 shift register. Shift register
clocking occurs on the high to low transition of the Clock
input. The like columns of each character in a display
cluster are tied to a single pin. Fjgure 5 is the block
diagram for the HDSP-2001. High true data in the shift
register enables the output current mirror driver stage
associated with each row of LEDs in the 5x7 diode array.

The reference current for the current mirror is generated
from the output voltage of the Vs input buffer applied
across the resistor R. The TTL compatible Vg input may
either be tied to Vcc for maximum display intensity or pulse
width modulated  to achieve intensity control and
reduction in power consumption.

The normal mode of operation is depicted in the block
diagram of Figure 6. In this circuit, binary input data for
digit 4, column 1 is decoded by the 7 line output ROM and
then loaded into the 7 on board shift register locations 1
through 7 through a parallel-in-serial-out shift register.
Column 1 data for digits 3, 2and 1 is similarly decoded and
shifted into the display shift register locations. The
column 1inputis now enabled for an appropriate period of
time, T. A similar process is repeated for columns 2, 3, 4
and 5. If the time necessary to decode and load data into
the shift register is t, then with 5 columns, each column of
the display is operating at a duty factor of:

_T_
D.F. =5(t+T) \
The time frame, t + T, allotted to each column of the |

display is generally chosen to provide the maximum duty
factor consistent with the minimum refresh rate necessary

500
[-4
1.65 |- <
g 20 : ’ r s AN [
§ e = \ ) L 400
w z \ z
- w & . .
g E 15 AN z \ & I R
g% 2 10 A 3 o ;
=g 2 ; S H
aQz H
=2 = N S . I
SE 10 H 2 20
£ m \\ M I 7 .
§Z 2 06 5 R ECOMMENDED -
20 g 05 i u : OPERATING - -
', 08 o 1100 b —~REGION. -+~ i
k: « - i 3o N
< 8 NS
F -
o0 ) . -
0 : 0.0 L i o . 1 o Lods
20 0 420 +40 +60 +80 +100 40 -20 0 20 40 607080 100 0 10 20 3.0 4.0 5.0

T, — AMBIENT TEMPERATURE - °C

Figure 2. Maximum Allowable Power
Dissipation vs. Temperature.

Ta - AMBIENT TEMPERATURE - °C

Figure 3. Relative Luminous Intensity
vs. Temperature.

VcoL — COLUMN VOLTAGE - V

Figure 4. Peak Column Current
vs. Column Voltage.
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to achieve a flicker free display. For most strobed display If the device is operated at 3.0 MHz clock rate maximum, it

systems, each column of the display should be refreshed is possible to maintain t < T. For short display strings, the
(turned on) at a minimum rate of 100 times per second. duty factor will then approach 20%. For longer display
With 5 columns to be addressed, this refresh rate then strings operation at column duty factors of less tf\an 10%
gives a value for the time t + T of: will .sull. provide adequate‘dls‘play. |ntensut.y in most
_ applications. For further applications information, refer to
1/[5 X (100)] = 2 msec. HP Application Note 1001.
DATA GND Vee Ve DATA
F IN l !CLOCK - F ouUT E
14-BIT SERIAL IN 14-BIT SERIAL IN
PARALLEL OUT PARALLEL OUT
SHIFT REGISTER SHIFTB;_(&EH
W B Jl | P Bl |
1 I =
YRR Yt 1880 || AR Y i L e
Nnail T Al M, ot s
N Y A JE 2z
AR T LA | R ]| ==
il Sl 1T | A T 2
L] | T LR (R ) e
4 ] e, T 4 i b T
LRRRE| P || ] (90840 =t || B
o AR\ % T 1 =
: HEE (|| L ) L L]
U a 1Y %
AR | AR AR e
qqm% v T TTTT A o e | 1T
(g " [ Loy 12) g
U P || L L] | | ] | e |
au‘_‘,;« —4,_’“& TITTLT o_\\m»— Hmic T. 1
—% } % % % T e o | b% }% e ol | S :F % t
re cal I M) %T SF
cbeiat ey ol e i
. Exilipmui RS T2
- —l
1 1
T
I )
coL1 coL2 coL3 coL4 coLs5 INTERNAL
Figure 5. Block Diagram of the HDSP-2001. (Do°22$‘i%ﬁﬁ'§m
Cloek.
b RESETIN 1/N COUNTER CLOCK IN
CLOCKIN +7 our e DAy OUT stant OISR T ouT[—
STRING
LI
o—
o |
M o ax|
™ o— OUTPUTS
[ [[]]
1 CLOCK IN ASCH DATA IN
2 ] COLUMN COLUMN
p-—’_ mmh N ‘:S‘J.f J-LINE gi%‘ic;v
||  SERIALOUT CHARAGTER RENERATOR
=
,_“___ REGISTER 10 p— INPUTS _J
7 COLUMN ENABLE :j 1/5 DECODER ENABLE
TRANSISTORS
pata CLOCKIN  paps

W upsp2001 OUT [
COLUMN SELECT INPUTS

T T 17T
Figure 6. Block Diagram of a Basic Display System.
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HDSP - 2416

o 5% 7 DOT MATRIX | fos-2in
HEWLETT \hp; PACKARD ~ ALPHANUMERIC Rggppﬁ;g
COMPONENTS DISPLAY SYSTEM | #osp-2n1
, HDSP- 2472 ;
Features

e COMPLETE ALPHANUMERIC DISPLAY SYSTEM
UTILIZING THE HDSP-2000 DISPLAY

e CHOICE OF 64, 128, CR USER DEFINED ASCII
CHARACTER SET

e CHOICE OF 16, 24, 32, or 40 ELEMENT
DISPLAY PANEL

© MULTIPLE DATA ENTRY FORMATS —
Left, Right, RAM, or Block Entry

¢ EDITING FEATURES THATINCLUDE CURSOR,
BACKSPACE, FORWARDSPACE, INSERT,
DELETE, AND CLEAR

e DATA OUTPUT CAPABILITY
¢ SINGLE 5.0 VOLT POWER SUPPLY
e TTL COMPATIBLE

e EASILY INTERFACED TO A KEYBOARD OR
A MICROPROCESSOR

Description

The HDSP-24XX series of alphanumeric display systems

provides the user with a completely supported 5 x 7 dot

matrix display panel. These products free the user's

system from display maintenance and minimize the

interaction normally required for alphanumeric displays. '
Each alphanumeric display system is composed of two

component parts:

1. An alphanumeric display controller which consists ofa
preprogrammed microprocessor plus associated logic,
which provides decode, memory, and drive signals
necessary to properly interface a user’s system to an
HDSP-2000 display. In addition to these basic display
support operations, the controller accepts data in any
of four data entry formats and incorporates several
powerful editing routines.

2. A display panel which consists of HDSP-2000 displays
matched for luminous intensity and mounted ona P.C.
board designed to have low thermal resistance.

These alphanumeric display systems are attractive for
applications such as data entry terminals, instrumen-
tation, electronic typewriters, and other products which
require an easy to use 5 x 7 dot matrix alphanumeric
display system.

PART NUMBER

DESCRIPTION

Display Boards

HDSP-2416 Single-line 18 character display panel
utilizing the HDSP-2000 display
Single-line 24 character display panel
utilizing the HDSP-2000 display
Single-line 32 character display panel
utilizing the HDSP-2000 display

Single-line 40 character display panel
utilizing the HDSP-2000 display

HDSP-2424
HDSP-2432

HDSP-2440

Controller Boards

HDSP-2470 HDSP-2000 display interface incorporating
a 64 character ASCII decoder

HDSP-2000 display interface incorporating
a 128 character ASClI decoder

HDSP-2000 display interface without
ASCIH decoder. Instead, a 24 pin socket
is provided to accept a custom 128 char-
acter set from a user programmed 1K x 8

HDSP-2471

HDSP-2472

PROM.

When ordering, specify one each of the Controller Board and the
Display Board for each complete system.
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HDSP-2470/-2471/-2472

Recommended
Absolute Maximum Ratings Operating Conditions |
VB ittt -0.5V to 6.0V Parameter Symbol | Min. | Max. | Units ‘
Operating Temperature Range, Supply Voltage Vee 475 | 5.25 Vv
Ambient (TA) ..ovvvriiviiinnnnnn.n 0°C to 70°C eply Voltag I 04 A
Storage Temperature Range (Ts) .... -55°C to 100°C Data Qut IOL 2'0 "
Voltage Applied to any Input or Output ..-0.5V to 6.0V OH _ i
Isource Continuous for any Column Hci?dy’ Dgta géndlé lou 16 mA
Driver .......... 5.0 Amps (60 sec. max. duration) Dat:mn n. Lispiay lon -40 | wA
1 10. A
Clock oL 0.0 m E s
loH -1.0 mA =2
o
Columni-5 ISOURGE -5.0 A o
==
(7]

Electrical Characteristics Over Operating Temperature Range

(Unless otherwise specified)

Parameter Symbol | Min. | Typ. Max. | Units| Conditions .
Supply Current!] Icc 400 | mA |Vcc = 5.25V Column On and All -
Outputs Open :
Input Threshold High (except Reset) ViH 2.0 V |Vcc =5.0V + .25V
Input Threshold High — Reset(2] VIH 3.0 V {Vcc =5.0V + .25V
Input Threshold Low — All Inputs ViL 0.8 V |Vcc =56.0V + .25V
Data Out Voltage VouData| 2.4 V lloH = -20uA Voo = 4.75V
VorData 0.5 V lloL = 0.4mA Vece = 4.75V
VouClk | 24 V |lox = -1000pA Vee = 4.75V
Clock Output Voltage VorClk 0.5 V lloL = 10.0mA Veeo = 4.75V
Ready, Display Data, Data Valid, VOH 24 V |loH = -40uA Veoc = 4.75V
Column on Output Voltage VoL 05 V lioL = 1.6mA Voo = 4.75V
Input Current,'®! All Inputs Except m -0.3 mA |ViH = 2.4V Ve = 5.25V
Reset, Chip Select, D7 W -0.6 mA {ViL = 0.5V Vge = 5.25V
Reset Input Current I -0.3 mA |ViH = 3.0V Vee = 5.25V
i -0.6 mA |ViL = 0.5V Vcc = 6.25V
Chip Select, D7 Input Current Iy -10 +10 #A |0<Vi<Vce : ‘
Column Output Voltage VoLCOL| 26 3.2 V llour = -5.0A Voc = 5.00V

NOTES:

1. See Figure 11 for total system supply current.

2. External reset may be initiated by grounding Reset with either a switch or open collector TTL gate for a minimum time of
50ms. For Power On Reset to function properly, Vcc power supply should turn on at a rate > 100V/s.

3. Momentary peak surge currents may exist on these lines. However, these momentary currents will not interfere with
proper operation of the HDSP-2470/1/2.
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HDSP-2416/-2424/-2432/-2440

Recommended

Absolute Maximum Ratings Operating Conditions

Supply Voitage Vcc to Ground ......... -0.5V to 6.0V Parameter Symbol [Min.]Norm.[Max.

Inputs, DataQOutandVe ............... -0.5V to VCC Supp'y Voltage VCC ‘ 4.75 5.0 ) 5.25

Column Input Voltage, VcoL ......... -0.5V to +6.0V Colurnn Input

Free Air Operating Temperature Voltage, Column On| Vco. |26 ! /.

Range, TAl ... .. 2°c to +55:c Setup Time teeror 1701 45 .

Storage Temperature Range, Ts .... -55°C to +100°C Hord Tire P o Py
Width of Clock twicLocky)] 75 | | ns
Clock Frequency foLock | © 1 3 | MHzZ
Clock Transition ) :
Time tTHL e 200| ns
Free Air Operating!'] .
Temperature Range Ta Q 56 | °C

Electrical Characteristics Over Operating Temperature Range

(Unless otherwise specified)

Parameter , Symbol | Min. | Typ.* | Max. |Units " Conditions ;
Supply Current B . ‘ 45n | 60nl2l | mA [Voe = 5.25V ~ ve=04v .
; N ’ lcc VeLock=VpATA=2.4V[— -
: ‘ 73n | 95n mA |All SR Stages = Vg = 2.4V |
Logical 1 ) .
- ‘ lcoL ' 1 15n mA |Vce = VeoL = 5.25V [Ve = 0.4V *
: ‘ All SR Stages = Lo
. Column Current at any C‘olumn./lﬁ’put Logical 1 S
. ' ) lcoL 335n 410n mA . Vg = 2.4
Peak Luminous intensity per LED . ) Vco = 5.0V, VcoL = 3.5V
(Character Average) i lv pEAK | 105 | 200 ped [Tj=26°Cl3), vg = 2.4V
. V8,Clock or Data Input Threshold High| Vv .0 o v ~ .
2 . 9 L — {Vee =VeoL =475V
Ve, Clock or Data Input Threshold Low| ViL s 0.8 v e o
Input Current Logical 1 Vg, Clock I , 0 A RN
P o B ook | M _8 B Noc = 5.25V, Vi = 2.4V
Data in I 40 uh 1 R
Input C t Logical 0 - 1 - -8 L e
put Curren ?gca Vg, Clock I 500 800 uh Voo = 5,25V, ViL = 0.4V
. f Data In b -250 | -400 | pA . B
Power Dissipation Per Board!4! . Po 0.66n W Voo =50V, VcoL =26V
. . - 15 LED’s on per Character,
Vg = 2.4V R

*All typical values specified at Vcc = 5.0V and Ta = 25°C unless otherwise noted.

NOTES:

1. Operation above 55°C (70° C MAX) may be achieved by the use of forced air (150 fpm normal to component side of
HDSP-247X controller board at sea level). Operation down to -20° Cis possible in applications that do not require the
use of HDSP-2470/-2471/-2472 controller boards.

2. n = number of HDSP-2000 packages

HDSP-2416 n=4

HDSP-2424 n=6

HDSP-2432 n=38

HDSP-2440 n =10
3. Tj refers to initial case temperature immediately prior to the light measurement.
4. Power dissipation with all characters illuminated.
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System Overview

The HDSP-2470/-2471/-2472 Alphanumeric Display
Controllers provide the interface between any ASCI|
based Alphanumeric System and the HDSP-2000
Alphanumeric Display. ASCII data is loaded into the
system by means of any one of four data entry modes —
Left, Right, RAM or Block Entry. This ASCI| data is stored
in the internal RAM memory of the system. The system
refreshes HDSP-2000 displays from 4 to 48 characters
with the decoded data.

The user interfaces to any of the systems through eight
DATA IN inputs, five ADDRESS inputs (RAM mode), a
CHIP SELECT input, RESET input, seven DATA OUT

outputs, a READY output, DATA VALID output, and a
COLUMN ON output. A low level on the RESET input
clears the display and initializes the system. Alow level on
the CHIP SELECT input causes the system to load data
from the DATA IN and ADDRESS inputs into the system.
The controller outputs a status word, cursor address and
32 ASCII data characters through the DATA OUT outputs
and DATA VALID output during the time the system is
waiting to refresh the next column of the display. The
COLUMN ON output can be used to synchronize the
DATA OUT function. A block diagram for the HDSP-
2470/-2471/-2472 systems is shown in Figure 1.

DATA OUT +
DATA VALID

COLUMN ON
Vg, DISPLAY

BLANKING

RESET —=(}

Vs

1/ L DRIVE /

5
RAM ADDRESS ——/—

|

8
DATA IN —f—>

DISPLAY
CONTROLLER

CHIP SELECT ———=-O)

|
|
|
| F.

10
DECODER [~7 TRANS /— COLUMN 1-5

READY <+——]

PISO

DISPLAY DATA

CLOCK

*CHARACTER GENERATOR FOR HDSP-2471,
SOCKET FOR 1K X 8 PROM FOR HDSP-2472.

Figure 1. Block Diagram for the HDSP-2470/-2471/-2472 Alphanumeric Display Controller.

The system interfaces to the HDSP-2000 display through
five COLUMN outputs, a CLOCK output, DISPLAY DATA
output, and the COLUMN ON output. The user should
connect DISPLAY DATA to DATA IN of the leftmost
HDSP-2000 cluster and cascade DATA OUT to DATA IN
of all HDSP-2000 clusters. COLUMN outputs from the
system are connected to the COLUMN inputs of all HDSP-
2000 clusters. The HDSP-24XX Series display boards are
designed to interconnect directly with the HDSP-247X
Series display controllers. The COLUMN outputs can
source enough current to drive up to 48 characters of the
HDSP-2000 display. Pulse width modulation of display
luminous intensity can be provided by connecting
COLUMN ON to the input of a monostable multivibrator
and the output of the monostable multivibrator to the Vg
inputs of the HDSP-2000 displays. The system is designed
to refresh the display at a fixed refresh rate of 100 Hz.
COLUMN ON time is optimized for each display length in
order to maximize light output as shown in Figure 2.

NN HDSP-2471/-2472

20 I
-
HOSP-2470N]

N
12 . NG

% COLUMN ON TIME
-
»

0
0 4 8 12 16 20 24 28 32 36 40 44 48

DISPLAY LENGTH

Figure 2. Column on Time vs. Display Length for the
HDSP-2470/-2471/-2472 Alphanumeric Display Controller.
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Control Mode/Data Entry

-User interface to the HDSP-247X Series controlleris viaan

8 bit word which provides to the controller eithera control
R ‘word or standard ASCII data input. In addition to this user
" provided 8 bit word, two additional control lines, CHIP
. SELECT and READY, allow easily generated “handshake”
_signals for interface purposes.

A logic low applied to the CHIP SELECT input (minimum
six microseconds) causes the controller. to read the 8
DATA IN lines and determine whether a control word or
ASCI| data word is present, as determined by the logic
state of the most significant bit (D7). If the controller
detects a logic high at D7, the state of De-Do will define the
- data entry mode and the number of alphanumeric
characters to be displayed.

The 8 bit control data word format is outlined in Figure 3.
For the control word (D7 high), bits D and Ds define the
selected data entry mode (Leftentry, Rightentry, etc.) and
bits D3 to Do define display length. Bit D4 is ignored.

Control word inputs are first checked to verify that the
control word is valid. The system ignores display lengths
greater than 1011 for left block or right, or0111 for RAM. If
the word is valid, the present state—next state table shown

“in Figure 4 is utilized to determine whether or not to clear
the display. For display lengths of up to 32 characters,
RAM entry can be used as a powerful editing tool, or can
be used to preload the cursor. With other transitions, the
internal data memory is cleared.

CONTROL

WORD: D7DGDSD4 3DZD1 D0

(X XEY Y ¥ ]

YYYY DISPLAY LENGTH:

0000 4 DIGITS

0001 8

0010 12 "

0011 16

0100 20 "

0101 24 "

0110 28 "

0111 32 "

1000 36

1001 40

1010 4 "

1011 48 "

*maximum for RAM data entry mode
X X DATA ENTRY MODES
00 RAM DATA ENTRY
01 LEFT DATA ENTRY
10 RIGHT DATA ENTRY
11 BLOCK DATA ENTRY

Figure 3. Control Word Format for the HDSP-2470/-2471/-2472
Alphanumeric Display Controller.

CLEAR, OFFSCREEN CURSOR = 30,5

CLEAR, BLINKING
CURSOR = BEGIN

CLEAR, BLINKING
CURSOR = BEGIN
CURSOR BECOMES
INVISIBLE

CLEAR, INVISIBLE
= BEGIN

VISIBLE

CLEAR, OFFSCREEN
CURSOR = 3045 @

(1) RAM ENTRY MODE IS VALID FOR DISPLAYS OF
32 CHARACTERS OR LESS IN LENGTH.
FOLLOWING A TRANSITION FROM RAM TO
BLOCK, WHEN THE CURSOR ADDRESS IS 48
(301) DURING THE TRANSITION, THE FIRST
VALID ASCII CHARACTER WILL BE IGNORED
AND THE SECOND VALID ASCII CHARACTER
WILL BE LOADED IN THE LEFT- MOST DISPLAY
LOCATION.

WHERE BEGIN IS DEFINED AS‘FOLLOWS:

DISPLAY CURSOR ADDRESS

CLEAR, LENGTH OF BEGIN
. x AR,
. Cursor= |3 OFFSCREEN 4 2G5, 449
- BEGIN £ g|Q CURSOR =304 8 2846, 409
G & . 12 24,5, 3619
<8 CLEAR, INVISIBLE 16 2046, 3219
- CURSOR = BEGIN <2 CURSOR = BEGIN 20 1Cy5., 289
24 185, 24,9
/ 28 1446, 2059
32 1045, 1610
36 0Cy5. 1210
40 0845, 849
. ; 44 0415, 40
‘. CLEAR, INVISIBLE 48 0046

.. CURSOR = BEGIN

- ‘Figure 4. Present State-Next State Diagram for the HDSP-2470/-2471/-2472 Alphanumeric Display Controller.




If D7 is a logic low when the DATA IN lines are read, the
controller willinterpret De-Do as standard ASCll datato be
stored, decoded and displayed. The system accepts seven
bit ASCII for all three versions. However, the HDSP-2470
system displays only the 64 character subset [2016

(space) to 5F1s (_)] and ignores all ASCIl characters
outside this subset with the exception of those characters
defined as display commands. These display commands
are shown in Figure 5. Displayed character sets for the
HDSP-2470/-2471 systems are shown in Figure 6.

DATA WORD: D, Dg Dg D, D3 D, D; D,
ASCII ASSIGNMENT o[aA A A A A A a] DISPLAY COMMAND
Valid in
LF 0 0 0 1 0 1 o0 CLEAR Right Entry "
BS 00 0 1 0 0 0 BACKSPACE CURSOR Mode Validin
HT 00 0 1 0 0 1 FORWARDSPACE CURSOR oY
us o0 1 1 1 1 1 INSERT CHARACTER
DEL 111 1 1 1 DELETE CHARACTER
Figure 5. Display Commands for the HDSP-2470/-2471/-2472 Alphanumeric Display Controller.
128 CHARACTER ASCII SET
(HDSP-2471)
64 CHARACTER ASCII SUBSET
(HDSP-2470)
Dg 0 0 [] 0 1 1 1 1
05 0 0 1 1 [] L] 1 1
U ——— 0 1 [ 1 o 1 o 1
D3(D2/D100 c"'":“'q" o 1 2 3 4 5 6 7
vlvivle luow
ERE
0000 0 =
0001 1
DDC) :=E=g UUDCIJ gEEID DIIID
0010 2 |20003
0011 3
0100 4
0101 5
o110 6
om 7
1000 8
1001 9
OO el
EBRES =)
1010 A 220
101 B
1100 [
101 [ ”.
k10000 HE {e/slola’e]
2558 2395
110 E
1 F

*DISPLAY COMMANDS WHEN USED IN LEFT ENTRY
+DISPLAY COMMANDS WHEN USED IN RIGHT ENTRY

Figure 6. Display Font for the HDSP-2470 (64 Character ASCIl Subset), and HDSP-2471-(128 Character ASCII Set) Alphanumeric

Display Controller.
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Regardless of whether a control word or ASCII data word
is presented by the user, a READY signal is generated by
the controller after the input word is processed. This
READY signal goes low for 25us and upon a positive
transition, a new CHIP SELECT may be accepted by the
controller. Data Entry Timing is shown in Figure 7.

DATA ENTRY TIMING

RAM ADDRESS

ADDRESS HOLD Tmhs——q

|e—10us MAX.

ASCIl DATA [+ DATAHOLD TIME -——:I

CHIP SELECT —l

— L—Gps‘MIN.

DATA ENTRY TIME

|~— 2.5us *

READY

*|FCHIP SELECT =0
25 AFTER THIS TIME,
HS=>1 CONTROLLER WILL
ENTER NEXT CHARACTER.

MAXIMUM DATA ENTRY TIMES OVER OPERATING TEMPERATURE RANGE

DATA ENTRY MODE FUNCTION
DATA BACK FORWARD

HDSP- DATA HOLD TIME* ENTRY SPACE CLEAR  SPACE DELETE  INSERT
LEFT (2471/2) 135us 235us 195us  505us 205us 725us 725us
LEFT (2470) 150us 245us 215us  530us 225us 745us 735us
RIGHT (2471/2) 85us 480us 470us  465us
RIGHT (2470) 105us 490us 490us  485us
RAM (2471/2) 55us 120us* * 190us
RAM (2470) 55us 130us** 200us
BLOCK (2471/2) 55us 120us (155us FOR RIGHTMOST CHARACTER)
BLOCK (2470) 55us 130us (165us FOR RIGHTMOST CHARACTER)
LOAD CONTROL (2471/2)  50us 505us
LLOAD CONTROL (2470) 50us 505us

*Minimum time that data inputs must remain valid after Chip Select goes low.
**Minimum time that RAM address inputs must remain valid after Chip Select goes low.

Figure 7. Data Entry Timing and Data Entry Times for the HDSP-2470/-2471/-2472 Alphanumeric Display Controller.
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Left Entry Mode

With Left entry, characters are entered in typewriter
fashion, i.e., to the right of all previous characters. Left
entry uses a blinking cursor to indicate the location where
the next character is to be entered. CLEAR loads the
display with spaces and resets the cursor to the leftmost
display location. BACKSPACE and FORWARDSPACE
move the cursor without changing the character string.
Thus, the user can backspace to the character to be
edited, enter a character and then forward space the
cursor. The DELETE function deletes the displayed
character at the cursor location and then shifts the
character string following the cursor one location to the
left to fill the void of the deleted character. The INSERT
CHARACTER sets a flag inside the system that causes
subsequent ASCII characters to be inserted to the left of
the character at the cursorlocation. As new characters are
entered, the cursor, the character at the cursor, and all
characters to the right of the cursor are shifted one
location to the right. The INSERT function is terminated
by a second INSERT CHARACTER, or by BACKSPACE,
FORWARDSPACE, CLEAR or DELETE. In Left entry
mode, after the display is filled, the system ignores all
characters except BACKSPACE and CLEAR. The system
allows the cursor to be positioned only in the region
between the leftmost display character and immediately
to the right (offscreen) of the rightmost display character.

Right Entry Mode

In Right entry mode, characters are entered at the right
hand side of the display and shifted to the left as new
characters are entered. In this mode, the system stores 48
ASCII characters, although only the last characters
entered are displayed. CLEAR loads the display with
spaces. BACKSPACE shifts the display one location to the
right, deleting the last character entered and dispiaying
the next character in the 48 character buffer. Right entry
mode is a simple means to implement the walking or
“Times-Square” display. FORWARDSPACE, INSERT,
and DELETE have character assignments in this mode
since they are not treated as editing characters. In this
mode, the cursor is located immediately to the right
(offscreen) of the rightmost displayed character.

Block Entry Mode

Block entry allows the fastest data entry rate of all four
modes. In this mode, characters are loaded from left to
right as with Left entry. However, with Block entry, after
the display is completely loaded, the next ASClI character
is loaded in the leftmost display location, replacing the
previous displayed character. While Block entry has a
nonvisible cursor, the cursor is always loaded with the
address of the next character to be entered. In this entry
mode, the system can display the complete 128 character
ASClI set. The display can be cleared and the cursor reset
to the leftmost display location by loading in a new
BLOCK control word.

RAM Entry Mode

In RAM entry, ASCII characters are loaded at the address
specified by the five bit RAM address. Due to the limitation
of only five address lines, RAM data entry is allowed only

for displays less than or equal to 32 characters.
Regardless of display length, address 00 is the leftmost
display character. Out of range RAM addresses are
ignored. While RAM entry has a non-visible cursor, the
cursor is always preloaded with the address to the right of
the last character entered. This allows the cursor to be
preloaded with an address prior to going into any other
entry mode. In RAM entry, the system can display the
complete 128 character ASCII set because it does not
interpret any of the characters as control functions. The
display can be cleared by loading in a new RAM control
word.

Data Out

For display lengths of 32 characters or less, the data
stored in the internal RAM is available to the user during
the time between display refresh cycles. The system
outputs a STATUS WORD, CURSOR ADDRESS, and 32
ASCII data characters. The STATUS WORD specifies the
data entry mode and the display length of the system. The
STATUS WORD output differs slightly from the CON-
TROL WORD input. This difference is depicted in Figure 8.
Regardless of display length, the CURSOR ADDRESS of
the rightmost character location is address 47 (2F16) and
the offscreen address of the cursor is address 48 (301s).
The CURSOR ADDRESS of the leftmost location is
defined as address 48 minus the display length. A general
formula for CURSOR ADDRESS is:

CURSOR ADDRESS =
(47 - Display Length) + Number of Characters from Left.

For example, suppose the alphanumeric display is 16
characters long and the cursor was blinking at the third
digit from the left. Then the CURSOR ADDRESS would be
47 - 16 + 3 or 34 (2216) and the 18th ASCII data word would
correspond to the ASCII character at the location of the
display cursor. In Left and Block entry, the CURSOR
ADDRESS specifies the location where the next ASCII
data character is to be entered. In RAM entry, the
CURSOR ADDRESS specifies the location to the right of
the last character entered. In Right entry, the CURSOR
ADDRESS is always 48 (3016). The negative edge of the
DATA VALID output can be used to load the 34 DATA
OUT words into the user’s system. The DATA OUT timing
for the HDSP-247X systems are summarized in Figure 8.
For displays longer than 32 characters, the system only
outputs the STATUS WORD between refresh cycles.

Master/Power On Reset

When power is first applied to the system, the system
clears the display and tests the state of the DATA INPUT,
D7. If D7 > 2.0V, the systems loads the control word on the
DATA INPUTS into the system. If D7 < .8V or the system
sees an invalid control word, the system initializes as Left
entry for a 32 character display with a flashing cursor in
the leftmost location. For POWER ON RESET to function
properly, the power supply must turn on atarate>100V/s.
In addition, the system can be reset by pulling the RESET
input low for a minimum of 50 milliseconds. POWER
ON/MASTER RESET timing is shown in Figure 9.
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I 2000us |

[
HDSP-

- COLUMN
2470 ON re— 26ns

HDSP- cowm_uJ

2471/-2472 ON le—us .

—» |« 240ns

Ly
ASCII DATA m B | 0 I 1 | 2 I 3| 4 | 5 | Gl 7} 8| 9 l10]11 |12|13|14|15|1G|17|18|19|20|21{22L23]24|25|26 27 28|29|30| 31 l

HDSP- COLUMN
2470 ON
—| |«—1.2us
25ns X, COLUMN OFF TIME
HDSP- DATA n (HDSP-2470) = 30.5us + 20us X Display Length
2470 VALID (HDSP-2471/-2472) = 17.5us + 17.5us X Display Length
[*—36u 35pus 35}1!—’1 Y, DATA VALID TO COLUMN OFF TIME
ASCII l l T (Display Length <32 Characters)
DATA (HDSP-2470) = 813.5pus - 20us X Display Length
STATUS CURSOR DATA DATA (HDSP-2471/-2472) = 826.2us - 17.5us X Display Length
[S—WORD +-ADDRESS WORD WORDS STATUS WORD FORMAT (WORD A)
(A) (8) (0) (1-31) Dg Dy Dy D3 D, Dy Do
500ns MIN— 500ns MIN
0 0 0 RAM ENTRY
0 0 1 BLOCK ENTRY
HDSP- COLUMN =™ Yy vvyy
2471/-2472 ON 0o 1 0 LEFT ENTRY
|t s o f—t2us 10 o RIGHT ENTRY
HDSP- DATA [l n n YYYY = DISPLAY LENGTH
2471/2472  VALID
[e—35us ——><—35ys-—~—'<—— 35us —>I CURSOR ADDRESS FORMAT (WORD B)
ASCH CURSOR ADDRESS = ( 47 - Display Length) + No. of
DATA Characters from Left
STATUS CURSOR DATA DATA DATA WORD FORMAT (WORDS 0-31)
t*+— WORD —»t< ADDRESS WORD WORDS STANDARD ASCII DATA Where Word (31) is Rightmost
(A) (B) ) (1-31) Displayed ASCII Character
500ns MIN —>| [&—— —> 500r|s MIN

Figure 8. Data Out Timing and Format for the HDSP-2470/-2471/-2472 Alphanumeric Display Controller.

50ms MIN

RESET II

2 330us

sy [ S

=l [ -

F CHIP SELECT=0
AFTER THIS TIME,
CONTROLLER WILL
ENTER A CHARACTER.

READS IN CONTROL WORD

INITIALIZES AS LEFT ENTRY
MODE, 32 CHARACTER DISPLAY
LENGTH

Figure 9. Power-On/Master Reset Timing for the HDSP-2470/-2471/-2472 Alphanumeric Display Controller.
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Custom Character Sets

The HDSP-2472 system has been specifically designed to
permit the user to insert a custom 128 ASClI character set.
This system features a 24 pin socket that is designed to
accept a custom programmed 1K X 8 PROM, EPROM, or
ROM. The read only memory should have an access time <
500ns, i < |-.4mA| and liH <40uA. Alist of pin compatible
read only memories is shown in Figure 10. Jumper
locations are provided on the HDSP-2472 P.C. board
which allow the use of ROM'’s requiring chip enables tied
either to 0 or 5V. For further information on ROM
programming, please contact the factory.

Power Supply Requirements

The HDSP-247X Alphanumeric Display System is
designed to operate from a single 5 volt supply. Total Icc
requirements for the HDSP-247X Alphanumeric Display
Controller and HDSP-24XX Display Panel are shown in
Figure 11. Peak Icc is the instantaneous current required
for the system. Maximum Peak Icc occurs for Vcc =5.25V
with 7 dots ON in the same Column in all display
characters. This current must be supplied by a
combination of the power supply and supply filter
capacitor. Maximum Average Icc occurs for Vcc = 5.25V
with 21 dots ON per character in all display characters.
The inclusion of a 375 X microfarad capacitor (where X is
the number of characters in the display) adjacent to the
HDSP-247X Alphanumeric Display System will permit the
use of a power supply capable of supplying the maximum
average lcc.

AK lec, ALL SYSTEMS

AVG. Icc,
DSP-2471/2]
——

H

1\l

Lo

AVG. Igc, HDSP-2470

12 16 20 24 28 32 36 40 44 48

MAXIMUM I, AMPS

/

/

Wa

/

8

0 4
DISPLAY LENGTH

Figure 11. Maximum Peak and Average Icc for the HDSP-
2470/71/72 Alphanumeric Display Controller and HDSP-2000
Display.

CONNECTORS
TYPE OF SUGGESTED
FUNCTION CONNECTOR MANUFACTURER
CONTROL/DATA 26 Pin 3M P/N 3393-X000 Series
ENTRY Ribbon Cable
3 Pin Molex P/N 09-50-3031 with
POWER!! With Locking 08-50-0106 Terminals
Ramp
DISPLAY 17 Lead Amp P/N 1-530500-7, alsa
DRIVER3 Board to Board available in board to cable
and other configurations
NOTES:

(1) Power leads should be 18-20 gauge stranded wire.

(2) The maximum lead length from the controller board to the
display should not exceed 1 metre.

(3) The suggested Amp connector is supplied with the controller.

PART NUMBER MANUFACTURER TYPE
2758 Intel EPROM
7608 Harris PROM
3628-4 Intel PROM
8252708 Signetics PROM
6381 Monolithic Mem. PROM
6385 Monolithic Mem. PROM
875228 National PROM
93451 Fairchild PROM
68308 Motorola ROM
2607 Signetics ROM
30000 Mostek ROM

EXTERNAL CONNECTION*

CONSTRUCTION X Y z
NMOS GND GND +5
BIPOLAR-NiCr NC NC NC
BIPOLAR-Si +5 +5 GND
BIPOLAR-NiCr NC NC NC
BIPOLAR-NiCr +5 +5 GND
BIPOLAR-NiCr NC NC NC
BIPOLAR-TIW +5 +5 GND
BIPOLAR-NiCr +5 +5 GND
NMOS ** NC NC
NMOS ** NC NC
NMOS ** +5 NC

*Board jumpers correspond
to pins 18, 19 & 21 of ROM.

** As defined by customer

Figure 10. Pin Compatible 1K x 8 Read Only Memories for the HDSP-2472 Alphanumeric Display Controller.

Display Boards/Hardware

The mechanical layout of the HDSP-247X Series allows
direct mating of the controller P.C. board to a compatible
series of display boards available from Hewlett-Packard.
These display boards consist of matched and tested
HDSP-2000 clusters soldered to a P.C. board.

Included with the controller board are: 1 each Amp P/N 1-
530500-7 board to board connector, and 4 each locking
circuit board support nylon standoffs (Richco LCBS-4).
This hardware allows the controller board to interconnect
with any of the standard display boards. Figure 12 depicts
correct assembly technique.
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Assembly Steps

1. Insert the standoffsiinto .151 diameter holes (noted as
“S” on Figure 12. The long end of the standoffs should
protrude through the controller board side.

2. Position the controller board and display board with
the components and displays facing out. The HP logo
should be in the upper left corner when viewed facing
the boards. Insert the standoffs through the mating
holes on the display board and press the boards to-
gether so that the standoffs lock in place.

3. After the standoffs are secured, the Amp connector
should be placed on the edge connect pads (marked
“A” through “Q” Figure 12) at the top of the boards.
Visual alignment of this connector may be done on the
controller board by determining that the first connect-
or contact finger is centered on the pad labeled “A”.

AMP Connector
(AMP p/n 1-530500-7)

3M Connector
(31 p/n 3429-1002)

RICHCO Circuit Board Support

MOLEX Connector (RICHCO p/n LCBS-4)

(MOLEX p/n 09-65-1031)

HDSP-2416/24/32/40
Display Board

HDSP-2470/71/72
Controller Board

Figure 12. Assembly Drawing.
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PaCkage DimenSiOns UNLESS OTHERWISE SPECIFIED, DIMENSIONS ARE IN mm AND (INCHES)
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y 3860 DIA THRU 258 1yp17pLes 2692 DIA THRU
HDSP-2470/-2471/2472 T752] 4 HOLES Typ das8 (100) . 106 4 HOLES
PIN | DESCAIPTION (18] P 2o 1651
1| CHIPSELECT X GND CONNECTOR
2 | DATAVALID {025) (MoL| !
3 | RAMADDRESS, Ag Vee £X)
4| DATAIN,D; : |
5 | RAMADDRESS,Aq X - _|3 - JHHL_,}HHHU& [ - K]
g RAMEEABDHESS A - ABC OF Fa hi Ik LMnora L—1 h —H’?’]"f'ﬁ‘n
8 | DATAOUT, DO 228 5 5 v B —
9 | RAMADDRESS, Ay PROEEE o3 EIERP O ST YPRTHY &
W1 oAran00s 152 E T (o Ti660): 010 285751250 58.420 2508 §1.72
, Dy itk : £ 58.420 = 5 REF
12 | DATAOUT'DOg 12 ERH GNo—0 B 128,010 (2300)+.020 (2]
13 | DATAIN,D; s—grar z X
14 | DATAOUT, DOy 45 5 3 D f o 1 l
15 | DATAIN,D; PR i 2ge! ) E :
16 | DATAOUT. D0y - ‘[)]u ) . . B ] 16104 508
1 | DATA OUT, DO o 24 PIN IC SOCKET (HDSP2472 ONLY) G “mf‘m
19 | DATAIN,Ds
20 | DATAOUT,D0p 12,294 +.254
21 | DATAIN,Os 43832250 148 010
22 | READY 4" M Ta71 2,010 e 6105 2,25
23 | DATAIN,Dg 153.822 £.254 - 1269 =.010
24 | COLUMN ON T6.0587 =010
25 | RAM ADDRESS, Ag i . —f
26 | DISPLAY BLANK, Vg 26 PIN-RH 8.661 162.560 +.508 2921+ .508
Taan (6.400) +.020 {115)+ 020
man
r Ge1) PEF
Figure 13. HDSP-2470/-2471/-2472
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Figure 14. HDSP-2416/-2424/-2432
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Figure 15. HDSP-2440
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HEWLETT“ PACKARD

COMPONENTS

ALPHANUMERIC

18 SEGMENT

SOLID STATE | HbSP-6504

HOSP- 6308
DISPLAY

TECHNICAL DATA APRIL 1979

Features

e ALPHANUMERIC
Displays 64 Character ASCIl Set and
Special Characters

16 SEGMENT FONT PLUS CENTERED D.P.
AND COLON

3.81mm (0.150”) CHARACTER HEIGHT

o APPLICATION FLEXIBILITY WITH

PACKAGE DESIGN

4 and 8 Character Dual-In-Line Packages

End Stackable-On Both Ends for 8 Character and
On One End for 4 Character

Sturdy Gold-Plated Leads on 2.54mm (0.100")
Centers

Environmentally Sealed Package

Common Cathode Configuration

LOW POWER

As Low as 1.0-1.5mA Average
Per Segment Depending on Peak
Current Levels

EXCELLENT CHARACTER APPEARANCE
Continuous Segment Font

High On/Off Contrast

6.35mm (0.250") Character Spacing
Excellent Character Alignment

Excellent Readability at 2 Metres

SUPPORT ELECTRONICS
Can Be Driven With ROM Decoders and Drivers
Easy Interfacing With Microprocessors and

LSl Circuitry

CATEGORIZED FOR LUMINOUS INTENSITY
Assures Uniformity of Light Output From Unit
to Unit Within a Single Category

Description

The HDSP-6504 and HDSP-6508 are 3.81mm (0.150")
eighteen segment GaAsP red alphanumeric displays
mounted in 4 character and 8 character dual-in-line
package configurations that permit mounting on PC
boards or in standard IC sockets. The monolithic light
emitting diode character is magnified by the integral lens
which increases both character size and luminous
intensity, thereby making low power consumption
possible. The rugged package construction offers
extended environmental capabilities compared to the
standard PC board/lens type of display package. Its
temperature cycling capability is the result of the
environmentally sealed air gap which exists between the
semiconductor chip/wire bond assembly and the lens.
Moisture resistance is assured by the epoxy encapsulant
on the bottom of the package. In addition to the sixteen
segments, a centered D.P. and colon are included.
Character spacing yields 4 characters per inch.

Applications

These alphanumeric displays are attractive for applica-
tions such as computer peripherals and terminals,
computer base emergency mobile units, automotive
instrument panels, desk top calculators, in-plant control
equipment, hand-held instruments and other products
requiring low power, display compactness and alpha-
numeric display capability.
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Device Selection Guide

Cha;:(':ters Coniiguration Part No.
Display Device Package HDSP-
4 71| ISz | szl ISz (Fi v | es04
18] | 1280 | 128 | 28] lgure &
IS ISIZE ISIZL | ISIZL Y ISIZE| IS ISz IS )
8 VNI | N | 2N | IS 12N | IS | 12N ] 1A (Figure 1) | 6508
Absolute Maximum Ratings

Symbol Paramator Min. Mant. Units
IPEAK Peak Forward Current Per Segment

or DP (Duration < 312pus) 200 mA
IAVG Average Current Per Segment or

prl1] 7 mA
Pp Average Power Dissipation Per

Character(1.2] 138 mw
Ta Operating Temperature, Ambient -40 85 °C
Ts Storage Temperature -40 100 °C
VR Reverse Voltage 5 \

Solder Temperature at 1.59mm

(1/16 inch) below szating plane,

t <3 Seconds 260 °C

NOTES:

1. Maximum allowed drive conditions for strobed operation are derived from Figures 1 and 2. See electrical section of operational
considerations.
2. Derate linearly above Ta = 50°C at 2.177mW/°C. Pp Max. (Ta = 85°C) = 62mW.

Electrical /Optical Characteristics at T,=25°C

Symbol Parameter Test Condifion Min. | Typ. | Max. Units
v Luminous Intensity, Time lpEAK = 30mA

Average, Character Total with 1/16 Duty Factor

16 Segments Illuminated [3.4] 045 | 1.65 med
VF Forward Voltage Per Ir = 30mA

Segment or DP (One Segment On) 1.6 1.9 \
APEAK Peak Wavelength 655 nm
Ad Dominant Wavelength (5] 640 nm
I Reverse Current Per

Segment or DP VR =5V 10 nA
AVF/A°C | Temperature Coefficient of

Forward Voltage -2 mv/°C

NOTES:

3. The luminous intensity ratio between segments within a digit is designed so that each segment will have the same luminous
sterance. Thus each segment will appear with equal brightness to the eye.

4. Operation at peak currents of less than 7mA is not recommended.
5

. The dominant wavelength, Ad, is derived from the C.I.E. chromaticity diagram and represents that single wavelength which defines
the color of the device, standard red.
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Package Dimensions

28.8
[*——(1.135) MAX. ——»|
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-+ 213+ .4 i
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.508
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1. ALL DIMENSIONS IN MILLIMETRES AND (INCHES).
2. ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY.
3.PIN 1 IDENTIFIED BY INK DOT ADJACENT TO LEAD.

4. DEVICE PACKAGE IS STRAIGHT WITHIN INDICATED LIMIT.

Figure 6. HDSP-6504

Magnified Character
Font Description

DEVICES
HDSP-6504
HDSP-6508

2.77 REF.

(0.109)
a a2

b

3.81
(0.1

50)

Figure 8.

REF.

N
_,Il__zsa

(:iog) TYP:

3.81+.25
(.150 = .01)

Figure 7. HDSP-6508

Device Pin Description

Fuiiction
Pin
No. HDSIP-650 HDSP-6508
1 | Anode Segment g1 Anode Segment g1
2 | Anode Segmeni DP | Anode Segment DP
3 | Cathode Digit 1 Cathode Digit 1
4 | Anode Segment d2 | Anode Segment d2
5 | Anode Segment | Anode Segment |
§ | Cathode Digit3 Cathode Digit3
7 | Anode Segment e Anode Segment e
8 | Anode Segment m Ancde Segment m
9 | Anode Segment k Anode Segment k
10 | Cathode Digit 4 Cathode Digit 4
11 | Anode Segment di | Anode Segment d1
12 | Anode Segment j Cathode Digit 6
13 | Anode Segment Co | Cathode Digit 8
14 | Anode Segment g2 | Cathode Digit7
15 | Anode Segment a2 Cathode Digit 5
16 | Anode Segment i Anode Segment j
17 | Cathode Digit 2 Anode Segment Co
18 | Anode Segment b Anode Segment g2
19 | Anode Segment a1 Anode Segment az
20 | Anode Segment ¢ Anode Segment i
21 | Anode Segment h Cathode Digit 2
22 | Anode Segment f Anode Segment b
23 Anode Segment ay
24 Anode Segment ¢
25 Anode Segment h
26 Anode Segment f
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Operational Considerations

ELECTRICAL

The HDSP-6504 and -6508 devices utilize large monolithic
16 segment GaAsP LED chips with centered decimal point
and colon. Like segments of each digit are electrically
interconnected to form an 18 by N array, where N is the
quantity of characters in the display. Inthe driving scheme
the decimal point or colon is treated as a separate
character with its own time frame. A detailed discussion of
character font capabilities, ASCII code to 18 segment
decoding and display drive techniques will appear in a
forthcoming application note.

These displays are designed specifically for strobed
(multiplexed) operation, with a minimum recommended
time peak forward current per segment of 7mA. Under
normal operating situations the maximum number of
illuminated segments needed to represent a given
character is 10. Therefore, except where noted, the
information presented in this data sheet is for a maximum
of 10 segments illuminated per character.”

The typical forward voltage values, scaled from Figure 4,
should be used for calculating the current limiting resistor
values and typical power dissipation. Expected maximum
VF values for the purpose of driver circuit design may be
calculated using the following VF model:

VF = 1.85V + Ipeak (1.8Q)
For: 30mA < lpeak < 200mA
VF = 1.58V + Ipeak (10.7Q))
For: 10mA < Ipeak < 30mA

Pulsed operating conditions on a per segment basis are
derived from Figure 1 and are temperature derated using
Figure 2. Figure 1 relates maximum allowed segment peak
current, Ipeak, to the maximum allowed pulse duration, tp,
for various strobing refresh rates, f. To most effectively
utilize Figure 1, perform the following steps:

1. Determine desired duty factor, DF.

Example: Sixteen characters, DF = 1/16

Determine desired refresh rate, f. Use duty factor to

calculate pulse duration, tp. Note: DF = ftp

Example: f = 1kHz, tp = 62.5us

. Enter Figure 1 atthe calculated tp. Move vertically to the
refresh rate line and record the corresponding value of
IPEAK.
Example: At tp = 62.5us and f = 1kHz, Ipeak =100mA

lavGg = Ipeak ® DF = (100mA) (1/16) =6.25mA

. The maximum allowed operating conditions, not
temperature derated, are now known. If the operating
ambient temperature is above 50°C, the operating
conditions derived from Figure 1 must be temperature
derated.

2.

Figure 2 derates the product Ipeak e tp with ambient
temperature. The designer has the option of maintain-
ing either tp or Ipeak and derating IPeak or tp. The
choice of derating Ipeak results in a lower power

*More than 10 segments may be illuminated in a given character,
provided the maximum allowed character power dissipation,
temperature derated, is not exceeded.

dissipation with the least loss of light output. To obtain
the temperature derated operating conditions perform
the following steps.
. Determine maximum operating ambient temperature.
Example: Ta=70°C
. Multiply IPEAK e tp.
Example: (100mA) (62.5us) = 6250mA - us
. From Figure 2 determine derating factor, dr. Multiply
above Ipeak's tp product by dr.
Example: At Ta = 70°C, dr = 0.69
dr(lpeak e tp) = (0.69) (6250) = 4312.5mA - us
. Calculate derated operating conditions. .
Example: Maintain tp = 62.5us and derate IPeak

4312.5mA - us
62.5us

The maximum allowed operating conditions, temperature
derated to an ambient of 70°C are now determined.

Example: f=1kHz, tp = 62.5us, IPEAK =69mMA and lavG =
4.31mA.

The above calculations determine the maximum allowed
strobing conditions. Operation at a reduced combination
of peak currentand pulse width may be desirable to adjust
display light output to match ambient light levels and/or
to insure even more reliable operation.

Refresh rates of 1kHz or faster provide the most efficient
operation resulting in the maximum possible light output
for long character strings. )

The time average luminous intensity may be calculated
using the relative efficiency characteristic of Figure 3,
Mpgak: @nd correcting for operating ambient temperature.
The time average luminous intensity at TA = 25°C is
calculated as follows:

= 69mA peak

IPEAK =
current

IPEAK® DF
IV TIME AVG = |———([ 7] 10 ]
[ 1.875mA ] PEAK DATA SHEET

(69mA) (1/16)
Example: | E = | ————|[1. .
ple: lv TIME AVG [ TBT5mA ][1 101[1.65mcd]

Iv iME ava = 4.17mcd/digit, total for 16
segments, Ta = 25°C

This time average luminous intensity is corrected for
temperature by the following exponential equation:

Iv (TA) = Iy (25°Cle [-.0188°/C (Ta -25°C) ]

Example: for Ta =70°C, 1.79mcd/digit
v (70°C) = (4.17mcd)e [-0188 70-25°C1] = total for 16
segments

OPTICAL AND CONTRAST
ENHANCEMENT

Each large monolithic chip is positioned under a separate
element of a plastic aspheric magnifying lens, producing a
magnified character height of 3.810mm (.150 inch). The
aspheric lens provides wide included viewing angles of
typically 75 degrees horizontal and 75 degrees vertical
with low off axis distortion. These two features, coupled
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with the very high segment luminous sterance, provide to
the user a display with excellent readability in bright
ambient light for viewing distances in the range of 2
metres. Effective contrast enhancement can be obtained
by employing any of the following optical filter products:
Panelgraphic: Ruby Red 60, Dark Red 63 or Purple 90;
SGL Homalite: H100-1605 Red or H100-1804 Purple,
Plexiglas 2423. For very bright ambients, such as indirect
sunlight, the 3M Light Control Film is recommended: Red
655, Violet, Purple or Neutral Density.

For those applications requiring only 4 or 8 characters, a
secondary barrel magnifier, HP part number HDSP-6505
(four character) and -6509 (eight character), may be
inserted into support grooves on the primary magnifier.
This secondary magnifier increases the character height
to 4.45mm (.175 inch) without loss of horizontal viewing
angle (see below).

MECHANICAL

These devices are constructed by LED die attaching and
wire bonding to a high temperature PC board substrate. A
precision molded plastic lens is attached to the PC board
and the resulting assembly is backfilled with a sealing
epoxy to form an environmentally sealed unit.

The four character and eight character devices can be end
stacked to form a character string which is a multiple of a
basic four character grouping. As an example, one -6504
and two -6508 devices will form a 20 character string.
These devices may be soldered onto a printed circuit
board or inserted into 24 and 28 pin DIP LS| sockets. The
socket spacing must allow for device end stacking.

The absolute maximum allowed LED junction temper-
ature, Tymayx, is 110° C. The maximum power ratings have
been established so as not to exceed this limit. For most
reliable operation, it is recommended that the PC board
thermal resistance to ambient be less than 108°C/W/
character. This will then establish a maximum thermal
resistance LED junction-to-ambient of 340° C/W/character.

Optimum wave soldering is accomplished by using agood
quality RMA rosin or organic acid flux and setting the
solder wave temperature and dwell time at 245° C for 1-1/2
to 2 seconds. For device cleaning in a vapor cleaning
process, only mixtures of Freon (F113) and alcohol is
recommended with an immersion time in the vapors for
less than 2 minutes. Suggested cleaning solvents are
Freon TE, Genesolv DI-15 or DE-15, Arklone A or K. Room
temperature cleaning may be accomplished with Freon T-
E35 or T-P35, Ethanol, Isopropanol or water with a mild
detergent.

OPTIONAL OPTIONAL
4 DIGIT MAGNIFIER 8 DIGIT MAGNIFIER
HDSP-6505 HDSP-6509
END VIEW
31.75 53.59 (BOTH)
(1.250) (2.110)
1.57 1.57
(.06) y (.08)
4 1 15°
1458 4 ’//’/ ) 14.43 i ( 15.88
(.574) /// (.568) My (.625)
o
2.34
(.092)
31.88 MAX. 53.67 MAX. 9.25 MAX.
(1.255) (2113) (.364)
(2]
NOTES:

MOUNTED ON HDSP-6504

MOUNTED ON HDSP-6508

1. ALL DIMENSIONS IN
MILLIMETRES AND (INCHES).

2. THIS SECONDARY MAGNIFIER
INCREASES THE CHARACTER
HEIGHT TO 4.45mm (.175in.)

Figure 9. Design Data for Optional Barrel Magnifier in Single Display Applications.
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HEWLETT ip; PACKARD

LED SOLID STATE
ALPHANUMERIC

COMPONENTS INDICATOR

5082-7100
5082-7101
5082-7102

TECHNICAL DATA APRIL 1979

Features

e 5x 7 LED MATRIX CHARACTER

Human Factors Engineered
BRIGHTNESS CONTROLLABLE
IC COMPATIBLE

SMALL SIZE

Standard 15.24mm (.600 inch) Dual In-Line
Package; 6.9mm (.27 inch) Character Height

WIDE VIEWING ANGLE

RUGGED, SHOCK RESISTANT
Hermetically Sealed
Designed to Meet MIL Standards

LONG OPERATING LIFE

o

(]

L]

o

(]

Description

The Hewlett-Packard 5082-7100 Series is an X-Y addressable, 5 x 7 LED Matrix capable of displaying the
full alphanumeric character set. This alphanumeric indicator series is available in 3, 4, or 5 character end-
stackable clusters. The clusters permit compact presentation of information, ease of character alignment,

minimum number of interconnections, and compatibility with multiplexing driving schemes.

Alphanumeric applications include computer terminals, calculators, military equipment and space flight

readouts.

The 5082-7100 is a three character cluster.
The 5082-7101 is a four character cluster.
The 5082-7102 is a five character cluster.

Absolute Maximum Ratings

Parameter Symbol Min. Max. Units
Peak Forward Current Per LED IpEAK 100 mA
{Duration << 1ms)
Average Current Per LED lavag 10 mA
Power Dissipation Per Pp 700 mwW
Character (All diodes lit) [1]
Operating Temperature, Case Te —55 95 °c
Storage Temperature Ts -55 100 °c
Reverse Voltage Per LED VR 4 v

Note 1: At 25°C Case Temperature; derate 8.5mW/°C above 25°C.
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Electrical / Optical Characteristics at T¢=25°C

Parameter Symbol Min. Typ. Max. Units

Peak Luminous intensity Per LED Iy (PEAK) 1.0 2.2 med
(Character Average) @ Pulse
Current of 100mA/LED

Reverse Current Per LED @ Vg = 4V Ir 10 KA
Peak Forward Voltage @ Pulse Ve 1.7 2.0 \
Current of 50mA/LED
Peak Wavelength APEAK 655 nm
[S8)
Spectral Line Halfwidth AXq/p 30 nm Eg
<T
Rise and Fall Times[1] t,,t 10 ns o
S5
[=]
Note 1. Time for a 10% - 90% change of light intensity for step change in current. 7]
50 -
] T s
5 I 5
g T+ @
< F 3
3 R e
o T s
o« X
£ 2 T 3
§ I > \
+ 2 q
! + < 10
* s ] g F Y
[ S / 4
[} 0.4 0.8 1.2 1.6 20 -60 —40 -20 0 20 40 60 80
Vg — FORWARD VOLTAGE - V Tc — CASE TEMPERATURE - °C
Figure 1. Forward Current-Voltage Characteristic. Figure 2. Relative Luminous Intensity vs. Case
Temperature at Fixed Current Level.
DUTY
200 FACTOR = /7 /
150 |l /J 1.0
100 120 £ / /

80 y/4
///

TIME AVERAGE LUMINOUS INTENSITY PER LED — ued

>
o
g
2]
w
&
60 i // § /
1/50 4] -
40
v z /
1/80 g
20 ’/ 5 °
/éy g
L .
4 6 8 10 2 4 6 8 10 20 40 60 80 100
AVERAGE CURRENT PER LED — mA PEAK CURRENT PER LED — mA
Figure 3. Typical Time Average Luminous Figure 4. Typical Relative Luminous Efficiency vs.
Intensity per LED vs. Average Peak Current per LED.

Current per LED.
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Package Dimensions and Pin Configurations

ORIENTATION MARK METAL TAB .
127 1.050) 5082-7100/7101/7102 ON BACK OF SUBSTRATE ‘_1.18(553)_’[ 5082, 7700
BLASS 14,48 (57) -
205 12 MAX. > 165 (065) T ! 2
MA! EF, 2 CTR DIGIT 1 2
254 137
L N }‘_105(.120) l Fen oy 3 2
(17) 4 19
________ mAcE o 5 18
PLANE - ' N CTR DIGIT 2 7 zu;g&ngy
(20) ‘ 7 16
15.24 :.25 8 s
‘6004 ozm) v ion_| ] L_ 0.43 (.:17) 9 CTR DIGIT 3 "
0100 MAX. > ._2,574#00) Yy 1
: 1 2
5082-7101 ORIENTATION MARK METAL TA8 71 (_zg)" 5082-7102
ORIENTATION MARK METAL TAB 71028) | ON BACK OF SUBSTRATE ™\, [T_REF,
QN BACK OF SUBSTRATE \| = REF, T s %
1 28 137 2 CTR DIGIT 1 35
135 2 CTR DIGIT 1 27 (54) a6 3 34
153 46 3 26 20 (8 4 3
224 ve . 2 (90 y 5 CTR DIGIT 2 32
e L s CTR DIGIT 2 24 320 6 x
12 § 2 (1.26) 7 20
, 41.1
1123 7 22 356 (3.40) (1‘1.32) 8 2
8 21 MAX. 9 CTRDIGIT 3 28 457 (1.60)
9 CTR DIGIT 3 20 1 2 B
10 19 L 26
" 18 12 2
12 17 13 CTR DIGIT 4 2
1 CTR DIGIT 4 16 14 23
izl 15 15 22
— 16 CTRDIGIT & 2
17 20
Notes: 1. Dimensions are in mnll-matres and (inches). 18 ”°
2. Unlass otherwise on all dimgnsions is +0.38mm (£.015 in.).
3. Character Size 6.9 x4.! Qmm (.27 x .19 ).
5082-7100 5082-7101 5082-7102
Pin | Function Pin | Function Pin | Function Pin | Function Pin | Function Pin | Function
1 Anode G 12 Anode B 1 N/C 15 Anode C 1 N/C 19 Se
2 1c 13 3d 2 1c 16 4c 2 1c 20 5¢c
3 1d 14 3b 3 1e 17 4a 3 1e 21 Sa
4 Anode F 15 Anode A 4 Anode G 18 Anode B 4 Anode F 22 Anode D
5 Anode E 16 2e 5 2b 19 3e 5 2b 23 4e
6 | 26 17 2c 6 | 2 29 3b 6 | 2d 24 | 4c
7 2d 18 2a 7 Anode D 21 3a 7 2e 25 N/C.
8 Anode C 19 Anode D 8 Anode E 22 2e 8 Anode E 26 | AnodeC
9 3a 20 te 9 3c 23 |2 9 | 3 27 3d
10 3c 21 1ib 10 3d 24 2a 10 3e 28 3b
11 3e 22 1a 11 Anode F 25 Anode A 1 Anode G 29 3a
12 4b 26 1d 12 4a 30 Anode B
13 ad 27 1b 13 4b 31 2c
14 de 28 1a 14 4d 32 2a
15 N/C 33 | Anode A
i6 5b 34 1d
17 5d 35 1b
18 N/C 36 1a
12 1b 1c 1d le 2a 2b 2c 2d 2 3a 3b 3c 3d 3e 4a 4b 4c 4d 4e 5a 5b 5¢ 5d 5e
a2t
A A
¢ XA
o AR
e — XA XA A
e _ A2
50827100/7101/7102 | — A4y
Schematic Wiring Diagram  |«-CHARACTER 1->}<-CHARACTER 2-+}a-CHARACTER 3-+}<-CHARACTER 4-+}e-CHARACTER 5-+]
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Operating Considerations

ELECTRICAL
The 5 x 7 matrix of LED's, which make up each character, are X-Y addressable. This allows for a

simple addressing, decoding and driving scheme between the display module and customer furnished

logic.

There are three main advantages to the use of this type of X-Y addressable array:

1. It is an elementary addressing scheme and provides the least number of interconnection pins for the
number of diodes addressed. Thus, it offers maximum flexibility toward integrating the display into
particular applications.

2. This method of addressing offers the advantage of sharing the Read-Only-Memory character generator
among several display elements. One character generating ROM can be shared over 25 or more 5 x 7
dot matrix characters with substantial cost savings.

3. In many cases equipments will already have a portion of the required decoder/driver (timing and clock
circuitry plus buffer storage) logic circuitry available for the display.

To form alphanumeric characters a method called “’scanning’’ or “strobing’ is used. Information is
addressed to the display by selecting one row of diodes at a time, energizing the appropriate diodes in
that row and then proceeding to the next row. After all rows have been excited one at a time, the
process is repeated. By scanning through all rows at least 100 times a second, a flicker free character
can be produced. When information moves sequentially from row to row of the display (top to bottom)
this is row scanning, as illustrated in Figure 5. Information can also be moved from column to column
(left to right across the display) in a column scanning mode. For most applications (5 or more charac-
ters to share the same ROM) it is more economical to use row scanning.

A much more detailed description of general scanning techniques along with specific circuit recommen-
dations is contained in HP Application Note 931.

MECHANICAL/THERMAL MOUNTING

The solid state display typically operates with 200mW power dissipation per character. However, if the
operating conditions are such that the power dissipation exceeds the derated maximum allowable value,
the device should be heat sunk. The usual mounting technique combines mechanical support and thermal
heat sinking in a common structure. A metal strap or bar can be mounted behind the display using
silicone grease to insure good thermal control. A well-designed heat sink can limit the case temperature
to within 10°C of ambient.

=
o
o
G LINE ascHl
o 1 T 1 T
2 T 11 11 1 1
11 it 11 T -
ARRAY SELECT o] P = : 1 > | 2 — 5 ]
TASTER T 1T T Jum
1 W T 1
! 5t 1
TIMING
CIRCUITRY
6 BT INPUT STORAGE BUFFERS
1 | READ ONLY
1 MEMORY
§ BIT QUTPUT STORAGE BUFFERS
( I T i
I 11 11 1T

COLUMN
DRIVERS

ROW LED LED LED LED LED
DRIVERS DISPLAY DISPLAY DISPLAY DISPLAY DISPLAY

Figure 5. Row Scanning Block Diagram.
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High Efficiency Red, Yellow, Green LED Lamps

Device Description . .
Photo Part No. Color Emitting Le Package LIL';:::B 267 l;rovp'::lli Page
5082- Material ns g : mn i No.
Intensity Voltage
4650 | High | GaAsponGaP | Red T-1%; Plastic; Long, [ 2.0mcd @10mA 149
Efficiency Diffused General Purpose 90°
4655 | Red Leads(3 4.0med @10mA
(635nm)(2 2.2 Volts
4657 Red Non- 12.0mcd @10mA @10mA
Diffused 35°
4658 24.0med @10mA
4690 Red T-1% (Low Profile) [ 3.5mcd @10mA 157
Diffused | Plastic; Long, General 50°
4693 Purpose Leads 7.0mcd @10mA
4694 Red : 8.0mcd @10mA
Non- 45°
4695 Diffused 11.0mcd @10mA
HLMP- Red T-1, Plastic, Long 121
1300 Diffused Leads[4] 1.5med @10mA
HLMP-
ai‘” R K o
oo (5082 2.0med @10mA 70
4684)
HLMP-
1302 2.5med @10mA
B I Submin.; Plastic; o 163
4160 Radial Leads 3.0med @10mA | 80
HLMP- Rectangular; Plastic; 137
. 0300 Long, Gen. Purpose 1-Omed @25mA
| HLMP- Leads 25med @25mA | 100° | 25 Volts
(5082- 1.5mcd @15mA
4670)
. HLMP- Light Bar Module; 131
\ N 2300 4 Pin In-Line;
T .100" Centers; 7mcd @ 20mA
Sy . 400" L x .195"W x
.240"H _ | 1.9Volts
HLMP- Light Bar Module; ©20mA
2350 8 Pin In-Line;
.100” Centers; 15med @ 20mA
800" L x .195"W x
.240"H
) 4550 | Yellow GaAsPonGaP | Yellow T-1%; Plastic; Long 1.8mcd @10mA 149
T (583nm)(2 Diffused Generfn:)!lPurpose 90°
- w > =] 4555 Leads! 3.0mcd @10mA 2.2 Volts
4557 Yellow 9.0med @10mA Si0ma
Non- 35°
4558 Diffused 16.0mecd @10mA
4590 Yellow T-1% (Low Profile) | 3.5mcd @10mA 157
Diffused Plastic; Long, General 50°
= 45932 Purpose Leads 6.0mecd @10mA
4595 Yellow 6.5mcd @10mA
Non- 45°
4597 Diffused 11.0med @10mA
HLMP- Yellow T-1; Piastic; Long 141
1400 Diffused | Leads!4] 1-5med @10mA
HLMP-
1401 o
(5082- 2.5med @10mA | 60
4584)
HLMP-
1402 4.0med @10mA
e Submin.; Plastic; o 163
4150 Radial Leads 2.0mcd @10mA 90
Notes: See page 130. For Applications Information, see page 247.
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High Efficiency Red, Yellow, Green LED Lamps (Cont.)

Device Description 3 3
Part No. Emitting Typical 20y | Jypical | p,
Photo 5082- Color Material Lens Paclkage Luminous i Forward N
Intensity Voltage 0
HLMP- | Yellow GaAsP on GaP | Yellow Rectangular; Plastic; o
0400 | (583nm) (2 Diffused | Long, Gen. Purpose 1-2med @25mA | 100 137
HLMP- Leads 2.5 Volts
(5082-
4570) } 1.5med @15mA
N HLMP- [ Light Bar Module; 131
) 2400 4 Pin In-Line;
T .100" Centers: 5mcd @ 20mA
e 400" L x.195"W x
) 240" H _ | 2.0volts
PR HLMP- Light Bar Module; @20mA
T 2450 8 Pin In-Line;
DN .100” Centers; 11med @ 20mA
Y 800" L x 195" W x
¥ .240"H ‘
4950 | Green GaP Green T-1%; Plastic; Long 1.8mcd @20mA 149
PO (565nm)[2] Diffused General Purpose 90°
Lty | 4955 Leads(3 3.0med @20mA 2.4 Volts
4957 Green 9.0med @20mA ©20mA
Non- 30°
4958 Diffused 16.0mcd @20mA
4990 Green T-1% (Low Profile) 4.5med @20mA 157
. Diffused | Plastic; Long General 50°
QL( | 4992 Purpose Leads 7.5mcd @20mA
4995 ' Green 6.5med @20mA
Non- 40°
4997 Diffused 11.0med @20mA
HLMP- Green T-1; Plastic; Long 141
1500 Diffused | Leads!4] 1-2med @10mA
HLMP-
oy o) 1501 o
G (5082 2.0mcd @10mA | 60
4984)
HLMP: 3.0med @10mA
e : Submin.; Plastic; 1.5med @20mA o 163
4190 Radial Leads 0 {
HLMP- Rectangular; Plastic; 137 ‘
0500 Long, Gen. Purpose 1.2mcd @25mA
Leads \ |
HLMP- o | 2.5 Voits
0501 2.5mcd @25mA | 100 ©25mA
(5082-
4970) 1.5med @15mA
. HLMP- Light Bar Module; 131 I
o 2500 4 Pin In-Ling; !
RN .100" Centers: 3.5mcd @ 20mA
N 4007 L x .195"W x :
240"H _ | 21vois 1
HLMP- : Light Bar Module; @20mA i
2550 8 Pin In-Line;
.100" Centers: 7.5mcd @ 20mA
.800"L x .195""W x
.240"H
Notes: See page 130. For Applications Information, see page 247.
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Red LED Lamps

Device Description Typical Typical
Photo Part No. | Color Emitting Lens Package Luminous 26, Forward | Page
5082- Material Intensity [1] Voltage | No.
HLMP- | Red GaAsP on GaAs | Red Array; Plastic Radial | 1.0mcd @ 10mA | 45° 1.6 Volts 167
6203 | (655nm)[2] Diffused | Leads @10mA
HLMP-
6204
= s, | HLMP-
" | 6205
U - 4100 Submin.; Plastic; 0.5mcd @ 10mA 163
. Radial Leads
4101 1.0mcd @ 10mA
4403 T-1%; Plastic; Short, 145
uf s Leads(3]
S 1.2mcd @ 20mA
4403/444 4415 T-1%; Plastic; Short,
Bent Leads[4] 76° 1.6 Volts
57 4440 T-1%; Plastic; Short @20mA
q"“ Leads[3] 0.7med @ 20mA
.Tme m
4415/4444 4444 T-1%; Plastic; Short
Bent Leads(4]
4480 T-1; Plastic; Long 147
L - — Leadsl4]
4483 Clear 0.8mcd @ 20mA | 120°
Diffused
4486 Clear , 80°
Non-
Diffused
4484
- 1.4mecd @ 20mA | 120° 153
4494
s 4487 T-1 (Low Profile); 0.8mcd @ 20mA 155
Plastic; Long - -
4488 Leadsl4] Guaranteed Min.
0.3mcd @ 20mA
(1{9 s 4790 Red T-1% (Low Profile); | 1.2mcd @ 20mA - 157
e Diffused | Plastic; Long, Gen. 60°
4791 Purpose Leads 2.5mcd @ 20mA
4850 T-1%; Plastic; Long | 0.8mcd @ 20mA 153
Wire Wrap Leads[3] 95°
4855 1.4mcd @ 20mA
Notes: See page 130. For Applications Information, see page 247.
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Red LED Lamps (Cont.)

Device Description Typical Typical Pago
Part No. Emitting Luminous 20Y, Forward
, Photo 5082- Color Material Lens Package Intensity [1] Voltage No.
4880 Red GaAsP on GaAs | Red T-1%; Plastic; Long 58° 145
“’T‘ (655nm)[2] Diffused | WireWrap. Leads(3]
4883 Clear Non- o
Diffused 0.8mcd @20mA | 50
4886 Clear o
Diffused 65
4881 Red o
Diffused 58
4884 Clear Non- o 1.6 Volts
Diffused 1:3med @20mA | 507 | @ygma
4887 Clear °
Diffused 65
4882 Red o
Diffused 58
4885 Clear Non- o
Diffused 1.8mcd @20mA | 50
4888 Clear °
Diffused 55
Integrated LED Lamps
Device Description Typical o Typical Page
Part No. . Lumi Forward
Photo 5082-0 Color Integration Lens Package Il:::::rys ] Current No.
4732 Red Voltage Sensing | Red T-1; Plastic; Long | 0.7mcd 95° 13mA @ 171
et e ot (655nm) | IC integrated Diffused | Leads[4] @2.75V 2.75V
@?L,, s [2] with GaAsP
LED chip
m 4860 Resistor chip Red T-1%; Plastic; 58° 173
\ integrated with | Diffused | Long Leads([3] 0.8med 16mA @
GaAsP LED @5.0V 5.0V
& 4468 chip Clear  |T-1; Plastic; 70°
Diffused | Long Leads[4]
HLMP- Resistor chip Red Submin., 0.6mcd 3.5mA @ 169
) 6620 integrated with | Diffused | Plastic; @5.0V 5.0V
e B HLWP- High Efficiency Radial Leads pym— 90° SEmA G
6600 Red LED chip | esov 5.0V 1
Notes: See page 130. For Applications Information, see page 247.
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Hermetically Sealed and High Reliability LED Lamps

Device Description Minimum Typical
Photo Part No. Color Emitting Lens Package Luminous | 26% Forward | Page
Material Intensity | [1] Voltage | No.
1N5765 Red GaAsP on GaAs | Red Hermetic/T0-46; | 0.5med @ | 70° 1.6 Volts | 175
e - | JAN 1n5765(6] (655nm) (2 Diffused | Long Leads(4] | 20mA @ 20mA
u:' JAN TX 1N5765(5]
5082-4787 Panel Mount
HLMP-093015] Version
HLMP-0931(5]
.}2301956092[51 High GaAsP on GaP | Red Hermetic/T0-46 | 1.0mcd @ 2.0 Volts
- ici i 4] 20mA @ 20mA
W JANTX 1NG092I5] IE%fefdmency Diffused | Long Leadsl Om. m
(635nm)(2]
5082-4687 Panel Mount
M 19500/519-01[5] Version
.: M 19500/519-02151
1N6093 Yellow GaAsP on GaP | Yellow Hermetic/T0-46
o JAN 1N6093[5] (583nm)[2] Diffused | Long Leads(4]
. JANTX 1N6093[5]
5082-4587 Panel Mount
M 19500/520-01(5] Version
M 19500/520-02[5]
1N6094 Green GaP Green Hermetic/T0-46 | 0.8mcd @ 2.1 Volts
JAN 1N6094[5] (565nm)[2] Diffused | Long Leadsl4] 25mA @ 25mA
JANTX 1N6094[5]
5082-4987 Panel Mount
M19500/521-02(51
NOTES: 1. ©% is the off-axis angle at which the luminous intensity is half the axial luminous intensity. For Applications Information,
. Peak Wavelength. see page 247.

. PC Board Mountable.

1

2

3. Panel Mountable. For Panel Mounting Kit, see page 50.

4

5. Military Approved and qualified for High Reliability Applications.
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9mm(0.35 INCH) AND 19 mm (075 INCH)
LIGHT BAR MODULES

weW HIGH EFFICIENCY RED HLMP-2300 SERIES
COMPONENTS PROOUCT YELLOW HLMP-2400 SERIES
b GREEN HLMP-2500 SERIES

TECHNICAL DATA APRIL 1979

Features

e LARGE, BRIGHT, UNIFORM LIGHT
EMITTING SURFACE
Typical Luminous Stearance 260 cd/m? at
100mA Peak, 20mA Average
Approximately Lambertian Radiation Pattern

o SUITABLE FOR MULTIPLEX OPERATION
LED’s in Either Parallel, Series or Parallel/
Series Connection

o CHOICE OF THREE COLORS
High Efficiency Red
Yellow
Green

o CATEGORIZED FOR LIGHT OUTPUT
Use of Like Chip Categories Yields a
Uniform Display

e EASILY MOUNTED ON P.C. BOARDS
OR SOCKETS
Single In-Line Package, Leads on Industry
Standard 2.54mm (0.1 in.) Centers

I.C. C tibl : -
Mech::;z:Illy I:ugged App"catlons

e X-Y STACKABLE o ILLUMINATED LEGENDS
e FLUSH MOUNTABLE o INDICATORS
o EASY ALIGNMENT o BAR GRAPHS
o EXCELLENT ON-OFF CONTRAST o LIGHTED SWITCHES

Description

The HLMP-2300/-2400/-2500 series light bar modules are 9mm (.35 inch) and 19mm (.75 inch) rectangular light sources
designed for a variety of applications where a large, bright source of light is required. The -2300 and -2400 series devices utilize
LED chips which are made from GaAsP on a transparent GaP substrate. The-2500 series devices utilize chips made from GaP
on a transparent GaP substrate.

Devices

Part No. Package

HLMP- Color Size of Emitting Area Drawing
2300 . - 8.89mm x 3.81mm (.350 in. x .150 in.) A
2350 High Efficiency Red 19.05mm x 3.81mm (.750 in. x 150 in.) B
2400 Yellow 8.89mm x 3.81mm (.350 in. x .150 in.) A
2450 19.05mm x 3.81mm (.750 in. x .150 in.) B
2500 Green 8.89mm x 3.81mm (.350 in. x .150 in.) A
2550 19.05mm x 3.81mm (.750 in. x .150 in.) B
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Absolute Maximum Ratings

Average Power Dissipation Per LED Chip (TA=50°C)

Operating Temperature Range
Storage Temperature Range

Peak Forward Current Per LED Chip (TA=50°C)22

DC Forward Current Per LED Chip (TA=50°C)"

Reverse Voltage Per LED Chip

Lead Soldering Temperature [1.6mm (1/16 inch) below

seating plane]

Packag‘eV Dlmen5|ons

19,050
10.750)

+oF o+ o+ o+ o+ o+ o+

8 7664 3 21 3,610
4.963 (0.150)
(0.195)
MAX
TOP B
20320
Max PART
I NUMBER
DATE
CODE N HLMP-XXXX
[ xvy 2
LUMINOUS
INTENSITY
CATEGORY
0,608 + 0.
264 TYP
{0,100} (0.020)

SIDE B

.08

Internal Circuit Diagram

%]
%
3
3

——2
— 3

4
—5

B

................ 87mwW
........................... —40°C to +85°C
............................. —40°C to +85°C
.................. 120mA

(Maximum Pulse Width = 1.25ms)
.................... 30mA
..................................... 6.0V
260°C for 3 Seconds

8,880
I‘V(D.QSO)“

— T

4 3 21 1,

NOTES: 1. Derate maximum DC
current above TA=50°C
at 0.51 mA/°C per LED
chip, see Figure 2.

2. See Figure 1 to establish
pulsed operating
conditions.

3. For extended
temperature operation,
see Figure 6 for P.C.
board thermal resistance
requirements.

PIN 1
CATHODE END

|~—‘- (02401
q{gj_f

4463 0350
o -
TOP A END VIEWA, B
DATE .v mAX :m‘zen
CODE
HLMP. XXXX/ :":?‘E‘I&Iso#s
xvy z—1 cATEGORY
som | |
{0.200} it
J L,:J L_, 0,508 £ 0.08
254 TYP {0.020}
. {0.100)
SIDE A
FUNCTION
A B
PIN -2300/-2400 -2350/-2450
-2500 -2550
1 Cathode — a Cathode — a
2 Anode — a Anode — a
3 Cathode — b Cathode — b
4 Anode — b Anode — b
5 Cathode — ¢
6 Anode — ¢
7 Cathode — d
8 Anode — d

NOTES: 1. Dimensions in millimetres and (inches).
2. Tolerances +.25 mm unless otherwise indicated.
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Electrical/Optical Characteristics at T,=25°C

HIGH EFFICIENCY RED HLMP-2300/-2350

Parameter Symbol Test Conditions Min. Typ. Max. Units
100mA Pk: 1 of 5 10 med
Luminous Intensity'¥ -2300 v Duty Factor
20mA DC 3 7 med
with All LED’s T0OmA P 101 5
m ‘10
i 2
lluminated 2350 v Duty Factor 21 med
20mA DC 7 15 med
Peak Wavelength Apeak 635 nm
Dominant Wavelength'® Ad 626 nm
Forward Voltage Per LED VF :ﬁi 128:}2 fg gg \
Reverse Current Per LED IR VR=6V 10 uA
Temperature Coefficient of VF Per LED AVF/°C IF=100mA —-1.1 mV/°C
YELLOW HLMP-2400/-2450
Parameter Symbol Test Conditions iin. Typ. Max. Units
100mA Pk: 1 of 5
Luminous Intensity® -2400 lv Duty Factor 8 med
20mA DC 2 5 med
with All LED's 100mA Pl 1076
. m ‘1o
lluminated -2450 Iy Duty Factor 18 med
. 20mA DC 5 11 mcd
Peak Wavelength Apeak 583 nm
Dominant Wavelength'® Ad 585 nm
IF=100mA 26 35
Forward Voltage Per LED VE IF= 20mA 50 56 \
Reverse Current Per LED IR VR=6V 10 A
Temperature Coefficient of VF Per LED AVE/°C IF=100mA -1.1 mV/°C
GREEN HLMP-2500/-2550
- Parameter Symbol Test Conditions Min. Typ. Max. Units
100mA Pk: 10of 5 5 med
Luminous Intensity*” 2500 W Duty Factor
: y 20mA DC 15 | 35 mcd
with All LED's T0OmA PR 10( 5
. m ‘1o
llluminated 2550 Iy Duty Factor i3 mcd
20mA DC 3.5 7.5 med
Peak Wavelength Apeak 565 nm
Dominant Wavelength'® Ad 572 nm
IF=100mA
Forward Voltage Per LED VF |E= S0mA 317 22 v
Reverse Current Per LED IR VR=6V 10 RA
Temperature Coefficient of VF Per LED AVF/°C IF=100mA -1.1 mV/°C

NOTES: 4. Each device is categorized for luminous intensity with the intensity category designated by a letter located on the right hand

side of the package.

5. The dominant wavelength, A, is derived from the CIE chromaticity diagram and is that single wavelength which defines the

color of the device.
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Operational Considerations

Electrical

The HLMP-2300/-2400/-2500 series of light bar devices are
composed of two or four light emitting diodes, with the light
from each LED optically scattered to form an evenly illumi-
nated light emitting surface. The LED’s have a large area P-N
junction diffused into the epitaxial layer on a GaP transparent
substrate.

The anode and cathode of each LED is brought out by sepa-
rate pins. This universal pinout arrangement allows for the
wiring of the LED’s within a device in any of three possible
configurations: parallel, series, or series/parallel.

These light bar devices are designed for strobed operation at
high peak currents. The typical forward voltage values,
scaled from Figure 4, should be used for calculating the cur-
rent limiting resistor values and typical power dissipation. Ex-
pected maximum VF values for the purpose of driver circuit
design and maximum power dissipation may be calculated
using the following VF models:

VF = 2.5V + lpeak (10Q)
For Ipeak = 30mA
VF =23V + Ipc (15.7Q)
For 10mA < Ipc < 30mA

Temperature derated strobed operating conditions. are ob-
tained from Figures 1 and 2. Figure 1 relates pulse duration
(tp), refresh rate (f), and the ratio of maximum peak current
to maximum dc current (IPEAK MAX/IDC MAX). Figure 2
presents the maximum allowed dc current vs. ambient tem-
perature. To most effectively use Figures 1 and 2, perform the
following steps:

1. Determine desired duty factor, DF.
Example: DF = 1/6

2. Determine desired refresh rate, f. Use duty factor to calcu-
late pulse duration, tp. Note: DF = f - tp.
Example: f = 1 kHz, tp = 167us

- Enter Figure 1 at the calculated tp. Move vertically to the
refresh rate line and record the corresponding value of
IPEAK MAX/IDC MAX.

Example: Attp = 167us and f = 1 kHz, IPEAK MAX/IDC
MAX = 4.3

4. From Figure 2, determine IDC MAX. Note: IDC MAX is
derated above TA = 50°C.
Example: At TA = 65°C, IDC MAX = 22.5mA

5. Calculate IPEAK MAX from IPEAK MAX/IDC MAX ratio

and calculate IAvG from IPEAK MAX and DF.
Example: IPEAK MAX = (4.3)(22.5mA) = 96.8mA PEAK
- IAVG = (1/6)(96.8mA) = 16.1mA AVG

The above calculations determine the maximum allowed
strobing conditions. Operation at a reduced peak current
and/or pulse width may be desirable to adjust display light
output to match ambient light level or to reduce power dissi-
pation to insure even more reliable operation.

Refresh rates of 1 kHz or faster provide the most efficient
operation resulting in the maximum possible time average
luminous intensity.

The time average luminous intensity may be calculated using

“the relative efficiency characteristic of Figure 3, IPEAK, and

adjusted for operating ambient temperature. The time aver-
age luminous intensity at TA = 25°C is calculated as follows:

lava
20mA

v TIME AVG = [ :I [7]|PEAK] [y Data Sheet]

Example: For HLMP-2450 series

n'PEAK = 1.67 at Ipeak = 96.8mA
Iv TIME AVG = [g‘—mm:] [1.67]1 [18mcd] = 24mcd

The time average luminous intensity may be adjusted for
operating ambient temperature by the following exponential
equation:

K (Ta-25°C
IV (TA) = Iv (25°C) e (TA 7 25"C)
DEVICE K
-2300 Series -0.0131/°C
-2400 Series -0.0112/°C
-2500 Series —-0.0104/°C
[-0.0112 (65-25)]

Example: lv (65°C) = (24mcd) e
15mcd
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Mechanical

These devices are constructed utilizing a lead frame in a
single in-line pin, SIP, package. The LED dice are attached
directly to the lead frame. Therefore, the cathode leads are
the direct thermal and mechanical stress paths to the LED
dice. The absolute maximum allowed junction temperature,
TJ MAX, is 100°C. The maximum power ratings have been
established so that the worst case VF device does not exceed
this limit. For most reliable operation, it is recommended that
the device pin-to-ambient thermal resistance through the PC
board be less than 425°C/W/LED. This will then establish a
maximum thermal resistance LED junction-to-ambient of
575°C/W/LED.

These light bar devices may be operated in ambient tempera-
tures above +50°C without derating when installed in a PC
board configuration that provides a thermal resistance to
ambient value less than 425°C/W/LED. See Figure 6 to de-
termine the maximum allowed thermal resistance for the PC
board, RgpC-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 proc

with an immersion time in the vapors of less than two (2)
minutes maximum. Some suggested vapor cleaning solvents
are Freon TE, Genesolv DI-15 or DE-15, 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.

Optical

The radiation pattern for these light bar devices is approx-
imately Lambertian. The luminous sterance may be calculated
using one of the two following formulas:

lv(cd)

A(m?2)

mwly(cd)
A(ft2)

Lv(cd/m?) =

Lv(footlamberts) =

SIZE OF AREA
EMITTING SURFACE
8.88mm x 3.81mm

19.05mm x 3.81mm

SQ. METRES
33.87x10°°
72.58 x 1078

SQ. FEET
364.58 x 10-¢
781.25 x 107¢

!

A

OPERATION IN THIS

A REGION REQUIRES

g

AN s, TEMPERATURE DERATING

OF Ipc MAX

e
0,
%

|
1
T

T

RATIO OF MAXIMUM OPERATING PEAK
— CURRENT TO TEMPERATURE DERATED
MAXIMUM DC CURRENT

N

R
e
&
~b\>‘
S

P
A
T

AN

N[

b

Tog ax MAX
1o MAX

i B! pc opeRATION
1000 10000

t, — PULSE DURATION — S

Figure 1. Maximum Allowed Peak Current vs. Pulse Duration
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Figure 2. Maximum Allowable DC Current Per LED vs.

Ambient Temperature.
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RECTANGULAR SOLID STATE LAMPS

”EWLET"ﬁ PAGKARD | | HIGH EFFICIENCY RED HLMP-0300/0301 (5082-4670)
COMPONENTS YELLOW  HLMP-0400/0401 (5082-4570)
GREEN HLMP-0500/0501 (5082-4970)

TECHNICAL DATA APRIL 1979

Features

* RECTANGULAR LIGHT EMITTING SURFACE
° FLAT HIGH STERANCE EMITTING SURFACE

o STACKABLE ON 2.54 MM (0.100 INCH)
CENTERS

o |IDEAL AS FLUSH MOUNTED PANEL
INDICATORS

o |IDEAL FOR BACKLIGHTING LEGENDS
® LONG LIFE: SOLID STATE RELIABILITY

o CHOICE OF 3 BRIGHT COLORS
HIGH EFFICIENCY RED
YELLOW
GREEN

¢ IC COMPATIBLE/LOW CURRENT
REQUIREMENTS

Description

The HLMP-03XX, -04XX, -05XX are solid state lamps encapsulated in an axial 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.

The HLMP-0300 and -0301 have a high-efficiency red GaAsP on GaP LED chip in a light red epoxy package. This lamp’s
efficiency is comparable to that of the Gap red, but extends to higher current levels.

The HLMP-0400 and -0401 provide a yellow GaAsP on GaP LED chip in a yellow epoxy package.
The HLMP-0500 and -0501 provide a green GaP LED chip in a green epoxy package.

Package Dimensions

-— % —% - 3—% :?ﬁ%;_'*‘_ 26,67 (1.05) MIN, ———| AXIAL LUMINOUS INTENSITY
MIN. TYP. | TEST CONDITIONS
HLMP-0300 .8 1.0 med I = 25mA
HER HLMP-0301 1.5 2.5 med I = 25mA
7.9 LZO;S) (5082-4670) .8 1.5 med Ig = 15mA
.99 (275} veLtow | HLMP0400 1.0 1.2med I = 25mA
‘ / HLMP-0401 2.0 2.5 med Ig = 25mA
CATHODE (5082-4570) 1.0 1.5 med I = 16mA
HLMP-0500 1.0 1.2 med I = 25mA
LIGHT EMITTING SURFACE PLASTIC L_zs_‘o (1.00) MIN, —— GREEN w0507 w Y |: prr—y
TOP VIEW SIDE VIEW (5082-4970) 1.0 1.5 med Ig = 20mA

NOTE: Luminous stcrance, Ly, in foot lamberts, may be found from the equation
Ly = 16.7 Iy, where ly is the luminous intensity in millicandetas.
NOTES:

: 0
1. ALL DIMENSIONS ARE IN 2.84 (.100) NOMINAL
MILLIMETRES (INCHES). ) o

2. SILVER-PLATED LEADS. 36 0
SEE APPLICATION 36{014) -
BULLETIN3.
3. AN EPOXY MIN(SCUS MAY EXTEND a3 10t
=

ABOUT 1mm (.040"'} DOWN THE
LEADS.

T

23

g

33(013
BOTTOM VIEW
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Absolute Maximum Ratings at T,=25°C

High-Efficiency Red Yellow Green .
Parameter HLMP-0300/0301 | HLMP-0400/0401 | HLMP-0500/0501 | UMits
Power Dissipation 120 120 120 S mw
Average Forward Current 301 301! 30!t mA 1
60 60 60 Co
Peak Forward Current See Figure 5 See Figure 10 See Figure 15 mA

Operating and Storage
Temperature Range

-55°C to 100°C

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

260°C for 5 seconds

1. Derate from 50°C at 0.4mA/°C.

Electrical /Optical Characteristics at T,=25°C

Symbol Description HI:MP-OSDD/0301 HLMP-0400/0401| HLMP-0500/0501 Units | Test Conditions
Min. | Typ.|Max. |Min. | Typ. |Max.| Min. | Typ. |Max.
20, Included Angle 100 100 100 deg. | Note 1. Figures
Between Half 6,11,16
Luminous Intensity
Points, Both Axes
APEAK Peak Wavelength 635 583 565 nm | Measurement at
Peak
Ad Dominant Wavelength 626 585 571 nm | Note2
s Speed of Response 90 90 200 ns
C Capacitance 17 17 17 pF VE=0; f=1 MHz ;
Q¢ Thermal Resistance 130 130 130 °C/W | Junction to Oathédé
Lead at 1.6 mm
{0.063 in.) from
Body
\%3 Forward Voltage 25 | 3.0 25| 3.0 25| 3.0 \4 Ir= 256mA .
Figures 2,7,12
BVr Reverse Breakdown | 5.0 5.0 5.0 V | Ir=100pa = -
Voltage .
L8 Luminous Efficacy 147 570 665 tm/W { Note 3
NOTES:

1. @12 is the off-axis angle at which the luminous intensity is half the axial luminous intensity.
The dominant wavelength, Aq, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the

. color of the device.

2
3. Radiant intensity, I, in watts/steradian, may be found from the equation l.=lv/nv, where ly is the luminous intensity in candelas and
nv is the luminous efficacy in lumens/watt.
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GREEN .| YELLOW Ta=25°C
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Figure 1. Relative Intensity vs. Wavelength.
HIGH EFFICIENCY RED HLMP-0300/0301 (5082-4670)
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Figure 2. Forward Current vs. Forward

Voltage.
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Figure 5. Maximum Tolerable Peak Current vs.
Pulse Duration. (Ipc MA X as per MA X Ratings.)

|g — FORWARD CURRENT — mA

Figure 3. Relative Luminous Intensity vs.

Forward Current.

tpeax — PEAK CURRENT —mA

Figure 4. Relative Efficiency (Luminous
Intensity per Unit Current) vs. Peak Current.

Figure 6. Relative Luminous Intensity vs. Angular Displacement.
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YELLOW HLMP-0400/0401(5082-4570)
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Figure 7. Forward Current vs. Forward
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Figure 10. Maximum Tolerable Peak Current vs.
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Figure 11. Relative Luminous Intensity vs. Angular Displacement.

GREEN HLMP-0500/0501(5082-4970)

30 ™T }
Lo
[~ Ta=257C T

5

NS SOOI B T

'
)
]
i

[
i
t

Iz — FORWARD CURRENT —mA
&

Vg — FORWARD VOLTAGE — V

Figure 12, Forward Current vs. Forward
Voitage.

30—

DC CURRENT
~
o

o

RATIO OF MAXIMUM TOLERABLE
PEAK CURRENT
TO MAXIMUM TOLERABLE

Ipeax MAX.
Ipc MAX.

LA
1 10 100 1000 10,000

Ip — PULSE DURATION ~ ps

Figure 15. Maximum Tolerable Peak Current vs.
Pulse Duration. (Ipc MA X as per MA X Ratings.)

T, =25°C

> A

[T

g—s

83
Eo /
LR
2% /
28

=N

Eg 1.0

2

o=

3
28 Vs
3= s
w
4

o 5 10 15 20 25 30
I — FORWARD CURRENT —mA

Figure 13. Relative Luminous Intensity vs.
Forward Current.

T, =25°C -1
14— A 7

1:0 /
ot/

RELATIVE EFFICIENCY
(NORMALIZED AT 20mA DC)
-

0 10 20 30 40 50 60
Ipeak — PEAK CURRENT —mA

Figure 14. Relative Efficiency (Luminous
Intensity per Unit Current) vs, Peak Current.

10° 20° 30° 40° 50° 60° 70° 80° 90°

Figure 16. Relative Luminous Intensity vs. Angular Displacement.

140




HEWLETTW PACKARD

COMPONENTS

SOLID STATE LAMPS
HIGH EFFICIENCY RED  HLMP-1300,-1301(5082-4684)-1302

YELLOW -« HLMP-1400,-1401(5082- 4584),-1402
GREEN < HLMP-1500,-1501(6082-4984),-1502

TECHNICAL DATA APRIL 1979

Features

°o HIGH INTENSITY
WIDE VIEWING ANGLE

SMALL SIZE T-1 DIAMETER
3.18mm (0.125 inch)

IC COMPATIBLE
RELIABLE AND RUGGED

CHOICE OF 3 BRIGHT COLORS
HIGH EFFICIENCY RED
YELLOW
GREEN

(-]

(-]

(-]

o

(-]

Package Dimensions

PLASTIC

e
s
= [~ 292 (115)

}
.10 (.
e N

*
470 (185)
4.19 (.165)

1.02{.040)
NOM.

25.40 (1.00) 26.67 (1.06)
MIN. MIN.

051 (.020)

NOTES: 0.41(.016)

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).

2. SILVER PLATED LEADS. SEE APPLICATIONS
BULLETIN3.

3. AN EPOXY MINISCUS MAY EXTEND ABOUT 1mm
(.040"") DOWN THE LEADS,

The HLMP-1300, -1301, and -1302 have a Gallium
Arsenide Phosphide on Gallium Phosphide High Effi-
ciency Red Light Emitting Diode packaged in a T-1 outline
with a red diffused lens, which provides excellent on-off
contrast ratio, high axial luminous intensity and a wide
viewing angle.

The HLMP-1400, -1401, and -1402 have a Gallium
Arsenide Phosphide on Gallium Phosphide Yellow Light
Emitting Diode packaged in a T-1 outline with a yellow
diffused lens, which provides good on-off contrast ratio,
high axial luminous intensity and a wide viewing angle.

The HLMP-1500, -1501, and -1502 have a Gallium
Phosphide Green Light Emitting Diode packaged in a T-1
outline with a green diffused lens, which provides good
on-off contrast ratio, high axial luminous intensity, and a
wide viewing angle.

ly — Axial Luminous Intensity at 25°C
(Figures 3,8,15)

ly (med)
[ Min. | Typ.[Test Conditions

High Efficiency Red
HLMP-1300 05 | 15
HLMP-1301 (-4684) 1.0 | 2.0 {I,=10 mA
HLMP-1302 20 | 25 :
Yellow
HLMP-140Q 0.5 1.5 .
HLMP-1401 (-4584) 1.0 | 25 [IF=10 mA
HLMP-1402 25 | 40 .
Green
HLMP-1500 05 | 1.2
HLMP-1501 (-4984). | 0.8 | 2.0 |IFr=20 mA
HLMP-1502 20 | 3.0
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Absolute Maximum Ratings at T,=25°C

High Eificiency Red Yellow Green
Parameter HLIAP-1300,1301,1302 | HLMP-1400,1401,1402 | HLMP-1500,1501,1502 | Units
Power Dissipation 120 120 120 mwW
Average Forward Current 20071 20011 30l21 mA
Peak Forward Current 60 60 60 mA

See Figure 5 See Figure 10 See Figure 15

Operating and Storage
Temperature Range ] -55°C to 100°C
Lead Soldering Temperature
[1.6mm (0.063 in.) from Body] 230°C for 7 Seconds

1. Derate from 50°C at 0.2mA/°C
2. Derate from 50°C at 0.4mA/°C

Electrical /Optical Characteristics at T,=25°C

LRIP-1300,-1301, | HLMP-1400,-1401, | HLMP-1500,-1501,
-1302 -1402 -1502
Symbo! Descripticn din, | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Units | Test Conditions
20172 Included Angie
Between Half 70 60 60 Deg. | Note 1 (Figs. 6,
Luminous intensity 11,16
Points
Apeak Peak Wavelength 635 583 565 nm | Measurement
at Peak
Ad Dominant
Wavelength 628 585 572 nm | Note 2
s Speed of Response 90 ' 90 200 ns
(o} Capacitance 20 15 8 pF | V=0, =1 MHz
0yc Thermal Resistance 95 95 95 °C/W | Junction to
Cathode Lead
at 0.79mm
(0.031 in.)
From Body
VF Forward Voltage 22 | 3.0 22 | 30 24 1 3.0 V| IF=10mA
at Ir = 20mA (Figs. 2,7,12)
BVR Reverse Breakdown
Voltage 5.0 5.0 5.0 \ IR=100pA
Ty Luminous Efficacy 147 570 665 1m/W | Note 3

-

. @12 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. Radiantintensity, le, in watts/steradian, may be found from the equation le=Iv/n,, where Iy is the luminous intensity in candelas and 5,

is the luminous efficacy in lumens/watt.

1.0

; -
HIGH EFFICIENCY Ta = 25°C
RED ..
GREEN ] ™
\ VELLOW
05 / N\ \
0 =] & —
600 .

500 550

RELATIVE INTENSITY

WAVELENGTH - nm

Figare 1. Relative Intensity vs. Wavelength.

142




High Efficiency Red HLMP-1300,-1301(5082-4684) ,-1302
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Figure 2. Forward Current vs, Figure 3. Relative Luminous Intensity Figure 4. Relatwve Efficiency
Forward Voltage. vs. Forward Current. {Luminous Intensity per Unit
Current) vs. Peak Current.
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Figure 5. Maximum Tolerable Peak Cur- Figure 6. Rolative Luminous Intensity vs. Angular Displacement.

rent vs, Pulse Duration. (IpcMAX
as per MAX Ratings).

Yellow HLMP-1400,-1401(5082-4584),-1402

vs. Pulse Duration. (Ipc MAX
as per MAX Ratings.)

20 T 25 16
T, =25C . T, =25°C 15 -
£ 3 5 -
G_ 20 D s b
' s 23 / >8 -
H = 2« L
& z= LE 13 —A
z GE =
£ 85 s 2 z
3 2o L 12
10 E wa
2 £ ¢8
< 2% 10 23 /
E wZ << 10
S 25 z
2 Q W
5 g2 =9 9
l 3 5 z
. 2 7 & L
J : .
[ o a
o s 10 15 20 25 30 ) 5 10 3 20 10 20 30 40 50 60
Vg — FORWARD VOLTAGE -V I — FORWARD CURRENT — mA Ipeak — PEAK CURRENT — mA
Figure 7. Forward Current vs. Figure 8. Relative Luminous Intensity Figure 9. Relative Efficiency
Forward Voltage. vs. Forward Current. (Luminous Intensity per Unit .
Current) vs. Peak Current. i
w
2 == 1.0 l
24 i
& 2 |
3.2 m s |
REus ’ ‘
FxoW
25tk
%233 ~— - &
%20 N
2Jx0 |
g a § i
g2 e \ &— A 4 |
5 N |
= N
% Alle} 2 | 2 \
=% B 24
MH N E\Z '
o - i
a2 1.0 10 100 1.000 10,000 | 10° 20° 30° 40° 50° 60° 70° 80° 90° 100°
tp - PULSE DURATION -us i ’ ’ ‘
Figure 10. Maximum Tolerable Peak Current Figure 11. Relative Luminous Intensity vs. Angular Displacement. |
|
|

143



Green HLMP-1500-1501(5082-4984) -1502
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<
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Figure 12. Forward Current vs.

RATIO OF MAXIMUM TOLERABLE
PEAK CURRENT
TO MAXIMUM TOLERABLE
DC CURRENT
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1
1

Figure 15. Maximum Tolerable Peak Current
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as per MAX Ratings.)
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Figure 13. Relative Luminous Intensity
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5082-4403
5082-4415
5082-4440
50682-4444
5082-4880 SERIES

Ill

SOLID STATE LAMPS

HEWLETT J PACKARD

COMPONENTS

TECHNICAL DATA APRIL 1979

5.08 (.200)
r CATHODE 432 (170)
Featu es 5.08 (200) IDENTIFICATION LI RED
o EASILY PANEL MOUNTABLE 432 (170) prasmic
o HIGH BRIGHTNESS OVER A WIDE 55 20 T s Y/ pk
VIEWING ANGLE ™ ”:;3 10} 0.89 (.035) n:: :g;‘;’ |
e RUGGED CONSTRUCTION FOR EASE 213 (3200 o oed (o) (2504 533210
OF HANDLING { ‘. A83yie0)
* STURDY LEADS ON 25.4mm (0.10 in.) DBTACATION e 111 558
CENTERS | m f 1 N2 osa|
e IC COMPATIBLE/LOW POWER = "°’ e | |
CONSUMPTION CATHODE TYP.
e LONG LIFE E@ N _
(V&)
6.10 (.240) -
1.02 (.040) Eta 5om DIA.
Lo T_) :;g :2223; 102 (o) 5.59 (.220) bgé
- . 0.64 (.025)
DeSCI"IDtIOn NOTE: ;m E:g:(ovrégﬁt{rsulgt\gg;mn ABOUT 3,05 (120) ANODE - %5 o
mm (.040" 3 = = le—
The 5082-4403, -4415, -4440, -4444 and the -4880 series sogz asts #0n o Zh
are plastic encapsulated Gallium Arsenide Phosphide S0824444
Light Emitting Diodes. They radiate light in the 655 CATHODE COLOR DOT IDENTIFICATION 0054440

5082-4403 WHITE DOT

nanometer (red light) region.

5082-4340 ORANGE DGT
. . 50824415 WHITE DOT
The 5082-4403 and -4440 are LEDs with a red diffused 50824344 ORANGE DOT DIMENSIONS IN MILLIMETRES AND (INCHES).

plastic lens, providing high visibility for circuit board or
panel mounting with a clip.

The 5082-4415 and -4444 have the added feature of a 90°
lead bend for edge mounting on circuit boards.

COLORDOT  yeTAL -4880 SERIES

BASE

CATHODE PLASTIC

IDENTIFICATION

The 5082-4880 series is available in three different lens ) (:360)
configurations. These are Red Diffused, Clear Diffused, o—g(g—gg - =20
and Clear Non-Diffused. g “‘ ]
The Red Diffused lens provides an excellent off/on 3.18 (.125)
contrast ratio. The Clear Non-Diffused lens is designed a0 0ma) —Tz olns)
for applications where a point source is desired. It is 0.7 (030) 3.05(120) o
particularly useful where the light must be focused or 15.24 203 (080} 1651
diffused with external optics. The Clear Diffused lens is Leoa) tes)
useful in masking the red color in the off condition.
l ! CATHODE COLOR DOT IDENTIFICATION
| 0.76 (.030) 5082-4880, -4883, 4886  GREEN DOT
i 0.51 (.020) £082-4881, -4884, -4887 BLUE DOT
. A 5082-4882, -4886, -4888 YELLOW DOT
LED SELECTION GUIDE -
3.05 (.120) NOTE: AN EPGXY MINISCUS MAY EXTEND ABOUT
2.03 (.080) 1mm (.040”) DOWN THE LEADS.
MINIMUM R,ZONG élEAD ':UNBEN“T::
LIGHT ear Non- lear .
OUTPUT | Diftused | Ditfused | Diffused Maximum Ratings at T, 25°C
(med) Lens Lens - Lens DC Power Dissipation 100mW
Y3 5082-4880 | 5082.4883 | 5082-4880 DO Power DISSIPALION «-oxvvreeeeerrseneens omw
1.0 5082-4881 | 5082-4884 | 5082-4887 (Derate linearly from 50°C at 0.2mA/°C)
1.6 5082-4882 | 5082-4885 | 5082-4888 L ’
- Peak TransientForwardCurrent................. 1Amp
o : SHORT LEAD (1psec pulse width, 300 pps)
03 5082-4440. - UNBENT ) Isolation Voltage (between lead and base) ......... 300V
0.8 5082-4403 | -~ Operating and Storage
0.3 5082-4444 .- - - - BENT ) TemperatureRange .................. -55°Cto+100°C
0.8 5082-4415 : Lead Soldering Temperature . ........... 230°Cfor 7sec
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Electrical Characteristics at T,=25°C

. 5082-4880 5082-4881 5082-4882
5082-4403 5082-4440 5082-4883 5082-4884 5082-4885 )
5082-4415 5082-4444 5082-4886 5082-4887 5082-4888 Tost .
Symbol Parameter Min. Typ. Max. |Min. Typ. Max.[Min, Typ. Max.|Min. Typ, Max.|Min. Typ, Max.|Units| Conditions
Iy Luminous 0.8 1.2 0.3 0.7 05 08 1.0 1.3 1.6 1.8 med | Ig=20mA
Intensity : N
APEAK | Wavelength 655 655 655 655 655 nm | Measurement -
at Peak
Ts Speed of 15 15 15 15 15 ns
Response
C Capacitance 100 100 100 100 100 pF
840 Thermal 87 87 100 100 100 °C/W | Junction to
Resistance Cathode Lead
VE Forward 1.6 20 1.6 20 1.6 20 1.6 20 16 20| V |lg=20mA
Voltage
BVR Reverse Break- | 3 10 3 10 3 10 3 10 3 10 V| Ig=100uA
down Voltage

TYPICAL RELATIVE LUMINOUS INTENSITY VERSUS ANGULAR DISPLACEMENT

4883, 4884, 4885

g

2 8 3 38

FORWARD CURRENT VS. VOLTAGE
CHARACTERISTICS

50
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0

0 0.4 08

1.2

16 20

FORWARD CURRENT — VOLTAGE CHARACTERISTICS

LUMINOUS INTENSITY VS. FORWARD
CURRENT (i)
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mewsarreackano | | 501 D STATE LAMPS TS

COMPONENTS
TECHNICAL DATA APRIL 1979

Features 55 Cioe)
e HIGH INTENSITY: 0.8mcd TYPICAL pLASTIC ,_%(-1@

292 (116)
e WIDE VIEWING ANGLE T .

4.70 (.185)

e SMALL SIZE T-1 DIAMETER 3.18mm (0.125") % 298 (158 ;
e IC COMPATIBLE I i
e RELIABLE AND RUGGED ‘~0&3‘3‘°’
Description
The 5082-4480 is a series of Gallium Arsenide Phosphide 2549 .00} 2687 0.051 *
Light Emitting Diodes designed for applications where
space is at a premium, such as in high density arrays.
The 5082-4480 series is available in three lens configura-
tions. 4 L
5082-4480 — Red Diffused lens provides excellent on-off v
contrastratio, high axial luminous intensity, and wide view- 278.0110)
ing angle. = 225 (0%0)
5082-4483 — Same as 5082-4480, but Clear Diffused
to mask red color in the “off" condition. r— |
5082-4486 — Clear Non-Diffused plastic lens provides a bT
point source. Useful when illuminating external lens, annun- 051 (.020)
ciators, or photo-detectors. NOTES: 041 (.018)

Maximum Ratings at T,=25°C

1 ALL'DlMENSIONS ARE IN MILLIMETRES (INCHES).
2. SILVER PLATED LEADS. SEE APPLICATIONS

BULLETIN 3.

DC Power Dissipation ................. 100mW 3 ?8‘45’?[’,‘3’\,,“1."#'32‘{22”3: EXTEND fABOUT e
DC Forward Current .. ............... 50mA

(Derate linearly from 50°C at 0.2mA/°C) PART NO. LENS CONFIGURATION
Peak Forward Current ................. 1Am -

X (1 usec pulse width, 300 pps) 5082-4480 Red Diffused
Operating and Storage 5082-4483 Untinted Diffused
Temperature Range . ........... —b5°C to +100°C 50824486 Clear Plastic
Lead Soldering Temperature ....... 230°C for 7 sec.

H icti (o}
Electrical Characteristics at To=25°C
5082-4480
Symbol ) Parameters 5082-4483 Units Test Conditions
5082-4486
Min. Typ. Max.
ly - Luminous Intensity 0.8 med | 1 =20mA
APEAK Wavelength 655 nm | Measurement at Peak
T Speed of Response 15 ns
C Capacitance 100 PF | Ve=0,f=1MHz
8,5c Thermal Resistance 270 °CAW | Junction to Cathode Lead
Vg "Forward Voltage 1.6 2.0 \Y g =20mA
“BVR Reverse Breakdown Voltage 10 VvV [1g=10uA




5082-4480 AND 5082-4483
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Figure 1. Relative Luminous Intensity
vs. Angular Displacement.
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FORWARD CURRENT — VOLTAGE CHARACTERISTICS

Figure 3. Forward Current vs. Volitage
Characteristic.
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SOLID STATE LAMPS

”EWLETT@ PACKARD HIGH EFFICIENCY RED - 5082-4650 Series
YELLOW - 5082-4550 Series
GREEN - 5082-4950 Series

COMPONENTS

TECHNICAL DATA APRIL 1979

Features

e HIGH INTENSITY .

e CHOICE OF 3 BRIGHT COLORS -,
High Efficiency Red t
Yellow i -
Green

POPULAR T-1% DIAMETER PACKAGE
LIGHT OUTPUT CATEGORIES

WIDE VIEWING ANGLE AND NARROW
VIEWING ANGLE TYPES

GENERAL PURPOSE LEADS i

IC COMPATIBLE/LOW CURRENT
REQUIREMENTS

e RELIABLE AND RUGGED

Description

The 5082-4650 and the 5082-4550 Series lamps are
Gallium Arsenide Phosphide on Gallium Phosphide
diodes emitting red and yellow light respectively. The
5082-4950 Series lamps are green light emitting Gallium

©

i

Phosphide diodes. Part
General purpose and selected brightness versions of both N;‘g::fr Applicatl L Col
the diffused and non-diffused lens type are available in ppiication ens olor
each family. 4650 | Indicator — Diffused
General Purpose
Package Dimensions 4655 | Indicator — Wide Angle |
. High
08200 High Ambient Effici
i ot : 4657 [ Tliuminator/Point | Non Diffused | go ™0 "
, Source
FLastie 047 (373 ~ 4658 | llluminator/High |Narrow Angle
7.95(313) ‘ Brightness
L 4550 | Indicator Diffused
7 : General Purpose
080 Lose) 4555 | Indicator — Wide Angle
o) High Ambient Veliow i
ool | N | LY : 4557 [ Tluminator/Point |Non-Diffused | o ©
1.08) ; 0.36 {014}
MIN, Source
4558 | llluminator/High | Narrow Angle
Brightness
4950 | Indicator — Diffused
041 (018) General Purpose )
0.36 {.014} T .
_}_ 4955 Indicator — Wide Angle -
High Ambient o
l - - N Green
4957 | lluminator/Point | Non-Diffused :
CATHODE Source
NOTES: 3 i
e - | 4958 [illuminator/High |Narrow Angle
3. AN EE‘OXY MINISCUS MAY EXTEND ABOUT tmm Brightness
1.040"'} DOWN THE LEADS; N
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Electrical Characteristics at T,=25°C

Device R o .
Symbol Description 5082- Min. | Typ. | Max. | : Units Test Conditons
4650 1.0 20 ' o ' e e
Iy Luminous Intensity 4655 3.0 4.0 ~med, Ig=10mA = ¢
4657 9.0 | 120 {Fig. 3} . =~
4658 15.0 24.0 E )
4550 1.0 | 18
4555 2.2 3.0
4557 6.0 9.0 med. Ir = 10mA
4558 120 | 16.0 (Fig. 8)
4950 1.0 | 1.8 :
4955 22 3.0
4957 6.0 9.0 mced. g = 20mA
4958 12.0 16.0 {Fig. 13}
20y, Included Angle 4650 90 )
Between Half 4655 90 ) )
Luminous Intensity 4657 35 Deg. Ig = 10mA
Points 4658 35 See Note 1 (Fig. 6)
4550 90
4555 90 ;
4557 35 Deg. I = 10mA ‘
4558 35 - See Note 1 (Fig. 11)
4950 90 ) )
4955 20 :
4957 30 Deg. I = 20mA
4958 30 ) See Note 1 (Fig. 16)
ApEAK Peak Wavelength 4650s 635 nm Measurement at Peak
45505 583 (Fig. 1) ‘
4950s 565 - ~ ~
Ad Dominant Wavelength 4650s 626 nm - See Note 2 (Fig.1)
: 45505 585
4950s 572
TS Speed of Response 4650s 90 ns
45505 90 )
4950s 200 . . .
C Capacitance 4650s 16 pF - VE=0,f=1MHz
4550s 18 : . s
49505 18 o .
O Thermal Resistance 4650s 135 o Junction to Cathode
45505 136 , Lead at Seating Plane -
4950s 145 C 5 ) L
Vg Forward Voltage 4650s 22 | 30 V. g = 10mA (Fig. 2, -
4550s 22 3.0 o g = 10mA Fig. 7, .
4950s 24 | 30 : g = 20mA Fig, 12} .-
BVgr Reverse Breakdown Volt.| All 5.0 v T g = 100uA
v Luminous Efficacy 4650s 147 lumens/watt ‘See Note 3
45505 570 - N
4950s 665
NOTES:

1. ©y, is the off-axis angle at which the luminous intensity is half the axial luminous intensity.
2. The dominant wavelength, Aq, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color of the device.
3. Radiant intensity, lg, in watts/steradian, may be found from the equation lg=ly/ny, where |, is the luminous intensity in candelas and nyis the luminous

efficacy in lumens/watt.
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. o _ )
Absolute Maximum Ratings at T,=25°C
High Efficiency Red Yellow Green
Paramater 4650 Serles 4550 Series | 4950 Series Units
Power Dissipation 120 120 120 mw
Average Forward Current 20011 20(1] 30(2] mA
Peak Operating Forward Current 60 60 60 mA
‘ (Fig. 5) (Fig. 10) (Fig. 15)
Operating and Storage Temperature Range -55°C to +100°C
Lead Solder Temperature (1.6mm([0.063 "
inch] below package base) 260°C for 5 seconds
1. Derate from 50°C at 0.2mA/°C
2. Derate from 50°C at 0.4mA/°C
1.0
|
GREEN | YELLOW Ta=257C ‘
g HIGH EFFICIENCY
z RED
=
E o \
2
=
3 / =
o« weT e
=a
N
D x
0 e P =
500 550 600 650 700 750 2
WAVELENGTH - nm
Figure 1. Relative Intensity vs. Wavelength.
20 I ‘ 16
T, = 26°C Y] S A ] 15 O
H - s S 14 =
= gk 20 or 12 A
E 10 é@ 4 u 5 B /
g Ee] =]
; a g : a' 1.0
\ § H § 1.0 24
’ ros 5" s l/
- E 7
0 5 10 15 20 25 30 0 5 10 15 20 '60 10 20 30 40 50 60
Vg — FORWARD VOLTAGE -V Ig — FORWARD CURRENT — mA logak — PEAK CURRENT —mA
Figure 2. Forward Current vs. Figure 3. Relative Luminous Intensity Figure 4. Relative Efficiency
Forward Voltage vs. Forward Current. (Luminous Intensity per Unit
Current) vs. Peak Current.
w 10
dei il !
£3z5 i |
3x25 Vi T 6
Il i
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Figure 5. Maximum Tolerable Peak Cur- Figure 6. Relative Luminous Intensity vs. Angular Displacement.
rent vs. Pulse Duration. (Ipc MAX
as per MAX Ratings.)
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Yellow 5082-4550 Series
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Figure 7. Forward Current vs.
Forward Voltage.
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Figure 10. Maximum Tolerable Peak Cur-

rent vs. Pulse Duration. (Ipgc 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
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Current) vs. Peak Current.
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Figure 11. Relative Luminous Intensity vs. Angular Displacement.

Green 5082-4950 Series
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Figure 12. Forward Current vs.
Forward Voltage.
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Figure 15. Maximum Tolerable Peak Cur-

rent vs. Puise Duration. (Ipc MAX

as per MAX Ratings)
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Figure 13. Relative Luminous Intensity
vs. Forward Current.
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Figure 14. Relative Efficiency
(Luminous Intensity per Unit
Current) vs. Peak Current.
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Figure 16. Relative Luminous Intensity vs. Angular Displacement.
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I

COMMERCIAL | 5082-480

HEWLETT g, PACKARD 5082-4855
LIGHT EMITTING 5082- 4481

COMPONENTS | DlODES 5082-4494

TECHNICAL DATA APRIL 1979

5082-4850/4855
| 5.1_(.200)
4.3 (.\170)
—“JV\ Features
110 (450 59 Loz e LOW COST: BROAD APPLICATION
58 130 b e LONG LIFE: SOLID STATE RELIABILITY
J e LOW POWER REQUIREMENTS: 20mA @ 1.6V
T || taee * HIGH LIGHT OUTPUT
20050 o 1027 0.8 mcd TYPICAL FOR 5082-4850/4484
MIN. [ "59 (023 SOUARE TYP. 1.4 mcd TYPICAL FOR 5082-4855/4494
'8 Lo60) * WIDE VIEWING ANGLE =
10 (.030) < 5.
L oo D [ ° RED DIFFUSED LENS '"»55.2’3
(==
o0
\| 6.1 (.240) s t-
Sa 220 Description
p
254 (.100) NOM. The 5082-4850/4855 and 5082-4484/4494 are Gallium Arsenide
Phosphide Light Emitting Diodes intended for High Volume/Low
5082-4484/4494 Cost applications such as indicators for appliances, automobile
. %('1135)] instrument panels and many other commercial uses.
PLASTIC
S e The 5082-4850/4855 are T-1% lamp size, have red diffused lenses
T and can be panel mounted using mounting clip 5082-4707.
§.10 (.240) 704188
50812001 J. - HPUSN L The 5082-4484/4494 are T-1 lamp size, have red diffused lenses
¥ and are ideal where space is at a premium, such as high density
1.02 (.040) arrays.
NOM.
25.40 (1.00) 26.67 (1.05)
MIN. MIN.
H i o
Absolute Maximum Ratings at T,=25°C
Power Dissipation ..........cciiiiiiiirniinannn 100mwW
1IR3 DC Forward Current (Derate linearly from
279 (110) 50°Cat0.2mA/ C) v ittt it e 50mA
2.29 (.090)
-— Peak Forward Current..............coivuuiiunn.. 1Amp
(1usec pulse width, 300pps)
f Operating and Storage
NOTES: %‘f—:%f—g; Temperature Range . .. .......coeuevennnn -565°C to +100°C
2 SLVER PLATED LEADS. SEE APPLICATIONS Lead Soldering Temperature . . ............ 230°C for 7 sec.

BULLETIN 3.

3. AN EPOXY MINISCUS MAY EXTEND ABOUT 1mm
{.040”) DOWN THE LEADS.
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Electrical Characteristics at T,=25°C

- . 5082-4850 50824855 | 5082-4484 5082-4494 o B
Symbol | P 3 - Units | Test Conditions-
. ) Min. | Typ. | Max. | Min, | Typ. | Max, | Min. | Typ. { Max. | Min. | Typ. | Max. VDR
Iy Luminous 0.8 08| 1.4 08 08| 14 med | 1p=20mA o
Intensity B
: ) Measuremant
APEAK Wavelength 656 655 855 655 nm a::::;( )
74 :‘;:‘;:; 10 10 10 10 ns
¢ i 1 100 100 Fo|VFRO
Capacitance 100 00 p! f= 1MHz
Vg Forward 16| 20 1.6 20 16| 20 16| 20{v | Ip=20mA
Voltage )
Reverse R :
BVR Breakdown 3 10 3 10 3 10 3 10 v IR = 100uA
Voltage -
Thermal o Junction to
bic Resistance 100 » 100 100 100 CMW | athode Lead -
50
a0 |~
0l Ta=25C

20

g — FORWARD CURRENT — mA
~
l

1 ol ] L
1.40 150 1.60 1.70

Vg — FORWARD VOLTAGE — VOLTS

Figure 1. Forward Current Versus Forward Vol- Figure 2. Relative Luminous Intensity Versus
tage Characteristic For 5082-4850/ Angular Displacement For
4855/4484/4494. 5082-4850/4855.

250
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2.00 : -
/)
175
150 /
125 /
o /
5 /
50 4
25 /

0 10 20 30 40 50

RELATIVE LUMINOUS INTENSITY

If — FORWARD CURRENT — mA

Figure 3. Relative L i ] ity Versus Figure 4. Relative Luminous Intensity Versus
Angular Displacement For Forward Current For 5082-4850/
5082-4484/4494. 4855/4484/4494.
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HEWLETT \hp; PACKARD LOW PROFILE 5082-4487
| SOLID STATE LAMPS | 5082-4488

COMPONENTS
TECHNICAL DATA APRIL 1979
Features
e LOW COST: BROAD APPLICATION PLASTIC
Y
e LOW PROFILE: 4.57mm (0.18”) LENS HEIGHT . ofm 470 (.185)
TYPICAL Swimol)_ __  asies
e HIGH DENSITY PACKAGING 102 (040)
e LONG LIFE: SOLID STATE RELIABILITY 25.40 41001 2667 (1.05)
MIN. MIN.
o LOW POWER REQUIREMENTS:
20mA @ 1.6V
e HIGH LIGHT OUTPUT: 0.8mcd TYPICAL ] Uy
L 2.79 {(.110)
- 225 (090)
0640028) o\
0.38 (.015) |
CATHOVDE %
™ 051 (.020)
NOTES: 0.41 (.016)
1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).
2. SILVER PLATED LEADS. SEE APPLICATIONS
BULLETIN 3,
3. AN EPOXY MINISCUS MAY EXTEND ABOUT 1tmm
{.040”) DOWN THE LEADS.
Description

The 5082-4487 and 5082-4488 are Gallium Arsenide Phosphide Light Emitting Diodes for High Volume/
Low Cost Applications such as indicators for calculators, cameras, appliances, automobile instrument
panels, and many other commercial uses.

The 5082-4487 is a clear non-diffused lens, low profile T-1 LED lamp, and has a typical light output
of 0.8 mcd at 20 mA.

The 5082-4488 is a clear non-diffused, low profile T-1 LED lamp, and has a guaranteed minimum
light output of 0.3 mcd at 20 mA.

Absolute Maximum Ratings at T,=25°C

DC Power Dissipation ... cvviiiie ittt ittt iieees s testeennnneeaannatannneeasan 100mwW
DC Forward Current [Derate linearly from 50°C at 0.2mA/°Cl ... oottt ie i i ieee e 50mw
Peak Forward Current [1usec pulse width, 300PPS] vt vveiienn it it ieiieieennnenennns 1 Amp
Operating and Storage Temperature Range . ............ciititiieennneenen.. —55°C to +100°C
Lead Soldering Temperature . ... .....ovvetnennrnennenneneneeneenaneanenns 230°C for 7 sec.




Electrical/Optical Characteristics at T,=25°C

| 50824487 50824488 R T
Symbol | Parameters “Min. | Typ. | Max. | Min. | Typ. | Max. Yn its Tont ,c,"ndit;'?mk ‘
Iy Luminous Intensity | 08 0.3 0.8 | med | 1 =20mA /
APEAK Wavelength 655 655 “nm | Measurement at
: ‘Peak ‘
a Speed of Response 10 S T M R
c Capacitance ' 100 100 pF | Vg =0,f=1MHz
Ve Forward Voltage 16 | 20 16 | 20 | v g = 20mA
BVR Reverse Breakdown 3 10 3 10 v 1 = 100uA
Voitege
50 l ‘ T 250
T, = 25C E > 225 -
< 40 4= @ 200 -
ES P2
: NN A
3 M b bede o FENTL R S 125 /
E LSRR MRS RREEA ||l|\;§ll| TTFIfVTY {AREI 2 3 /
$2 e $ 100
[ I =
2 + I s /
1 +* e
10 T s ; //
= / a5t~
0 ADZEE il
0 0.4 0.8 1.2 1.6 20 0 10 20 30 40 50
V¢ — FORWARD VOLTAGE — VOLTS Ir — FORWARD CURRENT — mA
Figure 1. Typical Forward Current Versus Figure 2. Typical Luminous Intensity Versus
Voltage Characteristic. Forward Current.

30° 20° 10° 0° 16° 20° 30°
R

Figure 3. Typical Relative Luminous Intensity
Versus Angular Disptacement.

156




- LOW PROFILE SOLID STATE LAMPS
= RED - 5082-4790 SERIES
HEWLETT Jfy PACKARD HIGH EFFICIENCY RED - 5082- 4690 SERIES
COMPONENTS YELLOW - 5082-4590 SERIES
GREEN - 5082-4990 SERIES
Features
o 