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A decade of intensive solid state research, the
development of advanced manufacturing tech-
niques and continued expansion has enabled
Hewlett-Packard to become a high volume
supplier of quality, competitively priced LED
displays, LED lamps, optocouplers, and photo-
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 recog-
nized leader in the optoelectronic industry.
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Hewlett-Packard is one of the world’s
leading designers and manufacturers of
electronic, medical, analytical, and com-
puting instruments and systems, diodes,
transistors, and optoelectronic products.
Since its founding in Palo Alto, California,
in 1939, HP has done its best to offer only
products that represent significant tech-
nological advancements.

To maintain its leadership in instrument
and component technology, Hewlett-
Packard invests heavily in new product
development. Research and development
expenditures traditionally average about
10 percent of sales revenue, and 1,500
engineers and scientists are assigned the
responsibilities of carrying out the com-
pany’s various R and D projects.

ii

HP produces more
than 3,500 products
at 30 domestic
divisions in Calif-
ornia, Colorado,
Oregon, ldaho,
Massachusetts, New
%Jersey and Pennsyl-
vania and at overseas
plants located in the German Federal
Republic, Scotland, France, Japan, Singa-
pore, Malaysia and Brazil.

However, for the customer, Hewlett-
Packard is no further away than the
nearest telephone. Hewlett-Packard cur-
rently 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 assis-
tance and data to customers. A vast
communications network has been es-
tablished 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 techno-
logy, efficient manufacturing, and imagi-
native marketing, it is the customer that
the more than 30,000 Hewlett-Packard
people strive to serve. Every effortis 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 confid-
ence, and to provide all of this at a
reasonable price.

To better serve its many customers’ broad
spectrum of technological needs, Hew-
lett-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 Acces-
sories Catalog

® Diode and Transistor Catalog

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




Hewlett-Packard’'s Optoelectron-
ic Division offers a complete line of
GaAsP and GaP discrete light emitting
diodes (LED’s), numeric, hexadecimal,
and alphanumeric displays. These com-
ponents provide solid state reliability to
any visible readout. As status indicators,
arrays, multi-digit or multi-character dis-
plays, these compact LED’s are electri-
cally compatible with monolithic inte-
grated circuits, with a useful life greater
than 100,000 hours.

Qotocoupiens

Hewlett-Packard's family of optocouplers
provide economical, high performance
solutions to pro-
blems caused

%
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by ground loops and induced common
mode noise for both analog and digital
applications in commercial, industrial, and
military products. Hewlett-Packard’s orig-
inal 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,
highly linear optocouplers are useful in
analog applications, and a new 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 estab-
lished hi-rel capability facilitates econom-
ical, hi-rel purchases.



Displays

Low cost numeric dis-
plays, packaged single
or clustered, are
available in character
heights from .11” to .8". E.
Low power small character R
displays have been designed for

portable instrumentation and oalculator

applications. Other seven-segment dis-
play 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 view-
able, large character displays are readily
adapted to outdoor terminals, gas pumps
and - agricultural instrumentation. For
these displays, Hewlett-Packard has
successfully integrated a gray package
design with untinted segments. This
results in excellent bright ambient con-
trast enhancement.

Integrated numeric and hexadecimal dis-
plays (with on-board IC’s), available in
plastic and hermetic packages, solve the
decoding/driving problem.

designer’s

These displays have been designed for
low cost and ease of application in a wide
range of environments.

Alphanumeric displays are available in
two attractive configurations. Small alpha-
numeric 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
alphanumeric display formatting.

The first 16-segment solid state LED
alphanumeric displays from Hewlett-
Packard are now available in four- and
eight- character end-stackable modules.
They are designed for use in computer
peripheral products, automotive instru-
ment panels, calculators, and elec-
tronic instruments and systems
requiring low power consump-
tion in an easy-to-read display.
Magnification of the LED by an
integral lens results in a char-

acter size of 3.8mm (0.150 in.).
Drawing as little as 1.0 to 1.5mA
average current per segment, this
enhances character intensity while
keeping power use at a minimum.



Solid State Lamps

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 popu-
lar 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
traditional T-1-3/4, T-1, and TO-18
packages, as well as our own subminia-
ture (stackable on 2.54mm [0.100 in.]
centers), rectangular, and panel mount-
able hermetic packages.

Emitters

Hewlett-Packard offers high radiant in-
tensity emitters near-IR in both floodlight
and spotlight configurations. These emit-
ters are ideally suited for use .in optical
transducers and encoders, smoke detec-
tors, bar code scanners, paper-tape
readers, and fiber optic drivers.
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Filoer Qptics

One of the pioneers
technology, Hewlett-Packard is currently
developing fiber optic systems for digital

in fiber optic

applications. Further details on this
exciting new area of data communica-
tions is explained in the fiber optic section,
page 215.
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PIA Photodiodes

Hewlett-Packard PIN photodiodes are
excellent light detectors with an excep-
tionally fast response of 1ns, wide spectral
response from nearinfrared to ultra-violet,
and wide range linearity (constant effici-
ency 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.

Applications include fiber optic receivers,
laser scanners, rangefinders, and power
monitors, radiometers and photometers,
process control systems, and medical
diagnostic equipment.

High reliability test programs are avail-
able.



This Optoelectronic Designer’s Catalog
contains detailed, up-to-date specifica-
tions on our complete optoelectronic
product line. It is divided into five major
product sections: Solid State Lamps, Solid
State Displays, Optocouplers, Emitters,
and PIN Photodiodes. A special introduc-
tory section on Fiber Optics is also
included. This catalog also includes
an Index on Optoelectronic Application
Notes which are available from any of the
Hewlett-Packard Sales and Service Of-
fices listed on page 224 and from any of
the Franchised Distributors listed on page
222.

How To Use This Catalog

Three methods are
locating components:

incorporated for

e a Table of Contents that allows you to
locate components by their general
description.

e a Numeric Index that lists all compon-
ents by part number, and

® a Selection Guide for each product
group giving a brief overview of the
product line.
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How To Order

All Hewlett-Packard components may be
ordered through any of the Sales and
Service Offices listed on page 224. In
addition, for immediate delivery of Hew-
lett-Packard optoelectronic components,
contact any of the world-wide stocking
distributors listed on page 222.

Warranty

HP’s Components are warranted against
defects in material and workmanship for a
period of one year from the date of
shipment. HP will repair or, at its option,
replace Components that prove to be
defective in material or workmanship
under proper use during the warranty
period. This warranty extends only to HP
customers.

No other warranties are expressed or
implied, including but not limited to,
the implied warranties or merchant-
ability and fitness for a particular
purpose. HP is not liable for conse-
quential damages.
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OPTOCOUPLERS

TX-4365[1] See 6N134 TXV
TXB-4365(1] __. See 6N134 TXVB
5082-4350[1] See 6N135
5082-4351[1] See 6N136
5082-4352[2] ___ See HCPL-2502
5082-4354[2] ___ See HCPL-2530
5082-4355[2) __ See HCPL-2531
5082-4360[1] See 6N137
5082-4361[2] —_ See HCPL-2601
5082-4364[2) ____ See HCPL-2630
5082-4365(1) See 6N134
5082-4370(1] See 6N138
5082-4371(1) See 6N139
HCPL-2502 (5082-4352) ___ 158
HCPL-2530 (5082-4354) ___ 162
HCPL-2531 (5082-4355) ___ 162
HCPL-2601 (5082-4361) ____ 170
HCPL-2602 174
HCPL-2630 (5082-4364) ___ 180
HCPL-2730 188
HCPL-2731 188
HCPL-2770 200
4N45 192
4N46 192
6N134 (5082-4365) 196
6N134 TXV (TX-4365) 196
6N134 TXVB (TXB-4365) __ 196
6N135 (5082-4350) 158
6N136 (5082-4351) 158
6N137 (5082-4360) 166
6N138 (5082-4370) 184
6N139 (5082-4371) 184
6N140 (HCPL-2770) 200

DISPLAYS

* HDSP-2000
* HDSP-3400
* HDSP-3401
* HDSP-3403
* HDSP-3405
* HDSP-3406
* HDSP-3530
* HDSP-3531
* HDSP-3533
* HDSP-3536
* HDSP-3730
* HDSP-3731
* HDSP-3733
* HDSP-3736
* HDSP-4030
* HDSP-4031
* HDSP-4033
* HDSP-4036
* HDSP-4130
* HDSP-4131
* HDSP-4133
* HDSP-4136
* HDSP-6504
* HDSP-6508
5082-7010
5082-7011
5082-7100
5082-7101
5082-7102
5082-7240
5082-7241
5082-7265
5082-7275

132
59
59
59
59
59
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63

136

136

120

120

142

142

142

103

103

107

107

DISPLAYS (Cont.)

5082-7285
5082-7295
5082-7300
5082-7302

5082-7304 -

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

107
107
111
111
111
111
115
115
115
115
126
126
126
126
87
87
87
87
87
87
87
87
91
91
95
95
95
95
95
95
95
95
95



DISPLAYS (Cont.)

5082-7610
5082-7611
5082-7613
5082-7616
5082-7620
5082-7621
5082-7623
5082-7626
5082-7630
5082-7631
5082-7633
5082-7636
5082-7650
5082-7651
5082-7653
5082-7656
5082-7660
5082-7661
5082-7663
5082-7666
5082-7670
5082-7671
5082-7673
5082-7676
5082-7730
5082-7732
5082-7736
5082-7740
5082-7750
5082-7752
5082-7756
5082-7760
5082-7811
5082-7821
5082-7832
5082-7833
5082-7837
5082-7838
5082-7842
5082-7843
5082-7847
5082-7848
5082-7851
5082-7852
5082-7853
5082-7856
5082-7861
5082-7862
5082-7863
5082-7866
5082-7871
5082-7872
5082-7881
5082-7882
5082-7890
5082-7892
5082-7893

69
69
69
69
69
69
69
69
69
69
69
69
74
74
74
74
74
74
74
74
74
74
74
74
79
79
79
79
83
83
83
83
146
146
146
150
150

. 150

146
150
150
150
146
146
146
150
146
146
146
150
146
150
146
150
146
146
146

EMITTERS

HEMT-3300 206
HEMT-6000 208
PHOTODETECTORS
5082-4203 210
5082-4204 210
5082-4205 210
5082-4207 210
5082-4220 210
LAMPS
HLMP-0300 32
HLMP-0301 (5082-4670) ____ 32
HLMP-0400 _ 32
HLMP-0401 (5082-4570) ____ 32
HLMP-0500 32
HLMP-0501 (5082-4970) ____ 32
HLMP-1300 ___ 36
HLMP-1301 (5082-4684) ____ 36
HLMP-1302 36
HLMP-1400 ____ 36
HLMP-1401 (5082-4584) ___ 36
HLMP-1402 36
HLMP-1500 ____ 36
HLMP-1501 (5082-4984) ____ 36
HLMP-1502 36
HLMP-6203 14
HLMP-6204 14
HLMP-6205 14
* HLMP-6620 16
*HLMP-6600 18
1N5765 (5082-4420) __ 44
1NB092 (5082-4620) 44
1N6093 (5082-4520) 44
1NB094 (5082-4920) ___ 44
JAN 1N5765 44
JANTX 1N5765 44
5082-4100 18
5082-4101 18
5082-4150 18
5082-4160 18
5082-4190 18
5082-4403 6
5082-4415 6
5082-4420 See 1N5765
5082-4440 6
5082-4444 6
5082-4468 42
5082-4480 8
5082-4483 8
5082-4484 12
5082-4486 8
5082-4487 10
5082-4488 10
5082-4494 12
5082-4520 See 1N6093
5082-4550 28

Xi

LAMPS (Cont.)

5082-4555 28
5082-4557 28
5082-4558 28
5082-4570 See HLMP-0401
5082-4584 See HLMP-1401
5082-4587 44
5082-4590 22
5082-4592 22
5082-4595 22
5082-4597 22
5082-4620 —___ See 1N6092
5082-4650 28
5082-4655 28
5082-4657 28
5082-4658 28
5082-4670 See HLMP-0301
5082-4684 See HLMP-1301
5082-4687 44
5082-4690 22
5082-4693 22
5082-4694 22
5082-4695 22
5082-4707 50
5082-4732 40
5082-4787 44
5082-4790 22
5082-4791 22
5082-4850 12
5082-4855 12
5082-4860 42
5082-4880 6
5082-4881 6
5082-4882 6
5082-4883 6
5082-4884 6
5082-4885 6
5082-4886 6
5082-4887 6
5082-4888 6
5082-4920 —___ See 1N6094
5082-4950 28
5082-4955 28
5082-4957 28
5082-4958 28
5082-4970 See HLMP-0501
5082-4984 See HLMP-1501
5082-4987 44
5082-4990 22
5082-4992 22
5082-4995 22
5082-4997 22

Notes: 1. EIA Registered. Part No. changed.

2. Part No. changed.
* New product. New to catalog.







Solid State Lamps

SelectionGuide .....................
e Clear or Red Lamps

e Red, High Efficiency Red, Yellow
and Green Lamps

Integrated Lamps
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Panel Mounting Kit
Chips



High Efficiency Red, Yellow, Green LED Lamps

Device Description Tyni .
— ypical Typical
Photo Pg&g_o' Color :IIT::::? Lens Package Luminous zﬁ)i/’ Forward Plage
Intensity Voltage .
4650 | High GaAsponGaP | Red T-1%; Plastic; Long, | 2.0mcd @10mA 28
) Efficiency Diffused General Purpose 90°
@ . 4655 | Red Leads(3] 4.0mcd @10mA
B (635nm)(2 2.2 Volts
4657 Red Non- 12.0mcd @10mA @10mA
Diffused 35°
4658 24.0mcd @10mA
4690 Red T-1% (Low Profile) | 3.5mcd @10mA 22
R Diffused Plastic; Long, General 50°
@w oo | 4693 Purpose Leads 7.0mcd @10mA
4694 Red 8.0mcd @10mA
Non- 45°
4695 Diffused 11.0mcd @10mA
HLMP- Red T-1, Plastic, Long 36
1300 Diffused | Leadsl4] 1.5med @10mA
HLMP-
‘ 1301 o
(5082- 2.0mcd @10mA 70
4684)
HLMP-
1302 2.5mcd @10mA
e s Red Submin.; Plastic; o 18
4160 Diffused Radial Leads 3.0med @10mA 80
HLMP- Red Rectangular; Plastic; 32
. 0300 Diffused Long, Gen. Purpose 1.0med @25mA
E—|uw Leads 25med@25mA | 100° | & Yolts
0301 mA
(5082- 1.5mcd @15mA
4670)
4550 | Yellow GaAsPonGaP | Yellow T-1%; Plastic; Long | 1.8mcd @10mA 28
e (583nm)(2] Diffused Generﬁg Purpose 90°
% s | 4555 Leads! 3.0mcd @10mA 2.2Volts
4557 Yellow 9.0med @10mA @10mA
Non- 35°
4558 Diffused 16.0mcd @10mA
4590 Yellow T-1% (Low Profile) * | 3.5mcd @1 O0mA 22
Diffused | Plastic; Long, General 50°
4592 Purpose Leads 6.0mcd @10mA
4595 Yellow 6.5mcd @10mA
Non- 45°
4597 Diffused 11.0mcd @10mA
HLMP- Yellow T-i; Plastic; Long 36
1400 Diffused | Leads(4 1-5med @10mA
HLMP-
i | 1801 °
(5082- 2.5mcd @0mA | 60
4584)
HLMP-
1402 4.0mcd @10mA
e Yellow Submin.; Plastic; o 18
4150 Diffused | Radial Leads 2.0med @10mA | 90
Notes: See page 5. For Applications Information, see pages 218-221.



Device Description . )
L o Typical Typical
Photo P;Btsg_o' Color EM";:::::? Lens Package Luminous 2[61;/2 Forward Plsge
Intensity Voltage .
HLMP- | Yellow GaAsP on GaP | Yellow Rectangular; Plastic; o
0400 | (583nm)[2 Diffused | Long, Gen. Purpose 1-2med @25mA | 100 82
) e | HLMP- Leads 2.5 Volts
o1 - | 0401 2.5mcd @25mA @25mA
T (5082-
4570) 1.5mcd @15mA
4950 | Green GaP Green T-1%; Plastic; Long 1.8mcd @20mA 28
s, (565nm)[2] Diffused Genere[:é Purpose 90°
¢ o 4955 Leads 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) 4.5mcd @20mA 22
o Diffused | Plastic; Long General 50°
(_:; . 4992 Purpose Leads 7.5mcd @20mA
4995 Green 6.5mcd @20mA
Non- 40°
4997 Diffused 11.0mcd @20mA
HLMP- Green T-1; Plastic; Long 36
1500 Diffused | Leads(4 1-2med @10mA
HLMP-
g 1501 o
* e | (5082- 2.0mcd @10mA | 60
4984)
HLMP-
1502 3.0mcd @10mA
. - Green Submin.; Plastic; 1.5mcd @20mA o 18
4190 Diffused | Radial Leads 70
HLMP- Green Rectangular; Plastic; 32
0500 Diffused Long, Gen. Purpose 1.2med @25mA
Leads
HLMP- o | 2.5Volts
0501 2.5mcd @25mA | 100 @25mA
(5082-
4970) 1.5mcd @15mA
Red LED Lamps
Device Description Typical Typical Page
Part No. Emitting Luminous 20%: Forward
Photo 5082- Color Material Lens Package Intensity 1 Voltage No.
-‘ w2 4850 Red GaAsPon GaAs | Red T-1%; Plastic; Long | 0.8mcd @20mA 12
Sl (655nm)(2] Diffused | Wire Wrap. Leads[3]
95°
4855 1.4mcd @20mA
1.6 Volts
- 4484 T-1; Plastic; Long 0.8mcd @20mA @20mA
Leads(4] 120°
4494 1.4mcd @20mA
(& 4790 Red T-1% (Low Profile) | 1.2mcd @20mA 22
. Diffused Plastic; Long, Gen. 60° 1.6 Volts
4791 Purpose Leads 2.5mcd @20mA @20mA

Notes: See page 5.

For Applications Information, see pages 218-221.




Device

Description

Typical Typical Page
Part No. Emitting Luminous 20Y% Forward
Photo 5082 Color Material Lens Package Intensity (1] Voltage No.
4480 Red GaAsPon GaAs | Red T-1;Plastic; Long 8
2 | GaAsPon GaAs | 1€ 2
[ —— (655nm)! Diffused | Leads 0.8mcd @20mA | 120°
4483 Clear 1.6 Violts
Diffused @ZOmA
4486 Clear
Non- 80°
Diffused
| 4487 Clear T-1 (Low Profile); | 0.8mcd @20mA 16Voits | 10
e Non- Plastic; Lang 120° @ZOmA
4488 Diffused Leadsm Guaranteed Min.
0.3mcd @20mA
U T— 4100 Red Submin.; Plastic; 0.5mcd @10mA 18
Diffused Radial Leads 45° 1.6 Volts
4101 1.0mcd @10mA @10mA
I HLMP- Red Array; Plastic Radial | 1.0med @ 10mA | 45° | 1.6 Volts | 14
BT 6203 Diffused Leads @ 10mA
e HLMP-
2| 6204
=4
focssssasrsmct iy onsimemmms | H LMP-
| §205
. ., | 4403 Red T-1%; Plastic; Short, 6
a o, Diffused | Leads(3!
; 4415 T-1%; Plastic; Short, | 1.2mcd @20mA
4403/4440 Bent Leads[4] 75° 1.6 Volts
i 4440 T-1%; PI]astic; Short @20mA
qr/ Leads!(3]
2444 T-1%; Plastic; Short, | O med @20mA
4415/4444 Bent Leads(4]
| 4880 Red T-1%; Plastic; Long 58° 6
@_ T Diffused | Wire Wrap. Leads[3]
4883 Clear Non- o
Diffused 0.8mecd @20mA | 50
4886 Clear o
Diffused 85
4881 Red o
Diffused 58
4884 Clear Non- o 1.6 Volts
Diffused 1.3mcd @20mA 50 @20mA
4887 Clear o
Diffused 85
4882 Red o
Diffused 58
4885 Clear Non- °
Diffused 1.8mecd @20mA | 50
4888 Clear o
Diffused 65

Notes: See page 5.

For Applications Information, see pages 218-221.




Integrated LED Lamps

Device Description LTV p.i cal — :VPitald Page
. . orwar
Photo P:a;;\l ° Color Integration Lens Package Il:tn;::x ] Cu'rrent No.
4732 Red Voltage Sensing | Red T-1; Plastic; Long | 0.7mcd 95° 13mA @ 40
i (655nm) | IC integrated Diffused | Leads[4] @2.75V 2.75V
[21 with GaAsP
LED chip
m 4860 Resistor chip Red T-1%; Plastic; 58° 42
integrated with | Diffused | Long Leads[3] 0.8mcd 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 @ 16
& 6620 integrated with | Diffused Plasgic; @5.0v . 5.0v
- HLMP- Gha_AsP LED Radial Leads 2.4med 90 9.6mA @
6600 chip @5.0V 5.0V
Hermetically Sealed LED Lamps
Device Description Minimum Typical
Photo Part No. Color Emitting Lens Package Luminous | 20V Forward | Page
Material Intensity | [1] Voltage | No.
1N5765 Red GaAsP on GaAs | Red Hermetic/T0-46; | 0.5med @ | 70° 1.6 Volts 44
Cohe JAN 15765051 (655nm) (2] Diffused | Long Leads(4] | 20mA @ 20mA
Lo JAN TX 1N5765(5]
(5082-4420)
5082-4787(6) Panel Mount
1N6092 (6] High Eff. GaAsP on GaP | Red Hermetic/T0-46 | 1.0mcd @ 2.0 Volts
A F ) (5082-4620) Red Diffused | Long Leads(4] 20mA @ 20mA
[ (635nm) (2]
5082-4687(6! Panel Mount
1N6093 (6! Yellow GaAsP on GaP | Yellow Hermetic/T0-46
g {; ) (5082-4520) (583nm)[2] Diffused | Long Leads(4]
5082-4587°! Panel Mount
1N6094 (6 Green GaP Green | Hermetic/T0-46 | 0.8mcd @ 2.1 Volts
(5082-4920) (565nm)(2] Diffused | Long Leads(4] 25mA @ 25mA
5082-4987¢ Panel Mount

NOTES:

oA WN =

5

©% is the off-axis angle at which the luminous intensity is half the axial luminous intensity.
. Peak Wavelength.
. Panel Mountable. For Panel Mounting Kit, see page 50.
. PC Board Mountable.
. Military Approved and qualified for High Reliability Applications.
. Military Approved and qualified JAN and JAN TX versions of this part are now available.

For Applications Information,

see pages 218-221.




HEWLETT @ PACKARD

SOLID STATE LAMPS

5082-4403
5082-4415
5082-4440
5082-4444

COMPONENTS 08 0SER
TECHNICAL DATA APRIL 1978
(.200)
Features - S
RED 5.08 (.200)
e EASILY PANEL MOUNTABLE pLAsTIC [ r 52 (170} ’J pLasTIc
ME’
e HIGH BRIGHTNESS OVER A WIDE o) s1s'im Y e
VIEWING ANGLE o L 1l oo | 09 e
¢ RUGGED CONSTRUCTION FOR EASE &5 () o 08 (028) 254 ) 533’2100
OF HANDLING L | (~‘I°l 483 (190)
o STURDY LEADS ON 25.4mm (0.10 in.) ettt | I E T R .
CENTERS L‘“;”_'o‘; - ‘ f 71 N2 o]
¢ IC COMPATIBLE/LOW POWER . R | | D
CONSUMPTION cATHODE T,
¢ LONG LIFE L CATHODE N T
~_21(_°;4°) B %D'A
.64 (.025) 6.10 :,zﬁ) 102 (040) [
. . 5.59 (.220) 0.64 (.025)
Descrlptlon NOTE: AN EPOXY MINISCUS MAY EXTEND ABOUT

The 5082-4403, -4415, -4440, -4444 and the -4880 series
are plastic encapsulated Gallium Arsenide Phosphide
Light Emitting Diodes. They radiate light in the 655
nanometer (red light) region.

The 5082-4403 and -4440 are LEDs with a red diffused
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.

The 5082-4880 series is available in three different lens

configurations. These are Red Diffused, Clear Diffused,

and Clear Non-Diffused.

The Red Diffused lens provides an excellent off/on
contrast ratio. The Clear Non-Diffused lens is designed
for applications where a point source is desired. It is
particularly useful where the light must be focused or
diffused with external optics. The Clear Diffused lens is
useful in masking the red color in the off condition.

LED SELECTION GUIDE

I LONG LEAD (UNBENT)
LIGHT Red Clear Non- Clear
OUTPUT Diffused Diffused Ditfused
(mcd) Lens Lens Lens
0.5 5082-4880 | 5082-4883 | 5082-4886
1.0 5082-4881 | 5082-4884 | 5082-4887
1.6 5082-4882 | 5082-4885 | 5082-4888
SHORT LEAD
0.3 5082-4440
0.8 | 5082-4403 UNBENT
0.3 5082-4444
08 5082-4415 BENT

- ANODE
205 (.120)4
203 (080)

1mm (.040”) DOWN THE LEADS.

50824415
50824444
CATHODE COLOR DOT IDENTIFICATION 5082-4403
= 50824440
50824403 WHITE DOT
50824440 ORANGE DOT
50824415 WHITE DOT
50824444 ORANGE NOT DIMENSIONS IN MILLIMETRES AND (INCHES).
COLORDOT  mETaL -4880 SERIES

CATHODE
IDENTIFICATION BASE

CATHODE

CATHODE COLOR DOT (DENTIFICATION

5082-4880, -4883, -4886 GREEN DOT
5082-4881, -4884, -4887 BLUE DOT
5082-4882, -4885, -4888 YELLOW DOT

NOTE: AN EPOXY MINISCUS MAY EXTEND ABOUT
1mm (.040"") DOWN THE LEADS.

DC Power Dissipation .........cccoivviiinnann. 100 mW
DCForward CUITENt ............evvruneeeeeanns 50mA
(Derate linearly from 50°C at 0.2mA/°C)
Peak Transient ForwardCurrent................. 1Amp
(1psec pulse width, 300 pps)
Isolation Voltage (between leadand base) ......... 300V
Operating and Storage
TemperatureRange .................. -55°Cto+100°C

Lead Soldering Temperature............ 230°Cfor7sec




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 65082-4888 Test
Symbol Parameter Min. Typ. Max. |Min. Typ. Max.|Min. Typ. Max.|Min, Typ. Max.|Min. Typ. Max.|{Units| Conditions
Iy Luminous 08 1.2 0.3 0.7 05 08 1.0 13 16 1.8 med | Ig = 20mA
Intensity
APEAK | Wavelength 655 655 655 655 655 nm | Measurement
at Peak
Tg Speed of 15 15 15 156 15 ns
Response
C Capacitance 200 200 200 200 200 pF
X7 Thermal 87 87 100 100 100 °C/W | Junction to
Resistance Cathode L.ead
VE Forward 1.6 20 1.6 20 1.6 2.0 16 20 1.6 20| V |lIg=20mA
Voltage
BVR Reverse Break- | 3 10 3 10 3 10 3 10 3 10 V IR = 100pA
down Voltage

TYPICAL RELATIVE LUMINOUS INTENSITY VERSUS ANGULAR DISPLACEMENT

30° 20 10 00 100 200 30
29
XN .
a0 of - 40
>
d N
o8
50° 4 50°
/' N
60 60
70" 02! 70
80° 80
80° T %0°

4880, 4881, 4882 FORWARD CURRENT VS. VOLTAGE
CHARACTERISTICS
30° 20° 10° 0° 10° 20° 30°
) i
- 9 S <
a0 R A w0 E 4
e S -
06 .. - E
s0° \ /\ “ NS £ 30
60° o8 ( 6 9
> < 20
00k ) o2 \ 700 H 3
. : \ lgoe 2
80° 7 0 T 10
ot i e
Y 7 0 -
\ 0 0.4 0.8 12 1.6 2.0
FORWARD CURRENT — VOLTAGE CHARACTERISTICS
4886, 4887, 4888 LUMINOUS INTENSITY VS. FORWARD
CURRENT (1)
30° 20° 10° 0° 10° 20° 30°
TS 2.50
T 2.25
o N >
a0 $ w 5 200 o
" 2 /
v . s “5‘ 1.75
50° b2 50° g 1.50 Va
[=]
125
RN w £ —~
4 > 3 100
700/ % o2 \A 70 w o g Z
7 7 .
80° 7 O //
90° {4 LT B4
) °
b 0 10 20 30 40 50

g — FORWARD CURRENT — mA




HEWLETT %PACKARD

COMPONENTS

SOLID STATE LAMPS

5082-4480
SERIES

TECHNICAL DATA APRIL 1978

Features

® HIGH INTENSITY: 0.8mcd TYPICAL

WIDE VIEWING ANGLE »
SMALL SIZE T-1 DIAMETER 3.18mm (0.125")
IC COMPATIBLE

RELIABLE AND RUGGED

Description

The 5082-4480 is a series of Gallium Arsenide Phosphide
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.

5082-4480 — Red Diffused lens provides excellent on-off
contrast ratio, high axial luminous intensity, and wide view-
ing angle.

5082-4483 — Same as 5082-4480, but Clear Diffused
to mask red color in the “off" condition.

5082-4486 — Clear Non-Diffused plastic lens provides a
point source. Useful when illuminating external lens, annun-
ciators, or photo-detectors.

Maximum Ratings at T,=25°C

- e 3:18(,125)
2567 (-105)
PLASTIC
: 343 (.135)
=4 " 292 (116)
B T
3.43(.135)
6.10 (.240) NOM.
508 (.200) }). __ _ A )
+ (T\)
1.02 (.040)
NOM.
14.22 (0.56) 15.49 (0.61)
MIN, MIN.
y
1
I A
‘| 305(0120)
—
2,54 (.100)
-] 55 o)
0.64 (.025)
0.38 (015) ! 0.64 (.025)
| 038015
CATHODE 4§17 [T} T_”f.
Vin "

NOTE: AN EPOXY MINISCUS MAY EXTEND ABOUT
1mm (.040") DOWN THE LEADS.

DIMENSIONS IN MILLIMETRES AND (INCHES).

DC Power Dissipation . ...........000.. 100mwW
DC Forward Current . ................ 50mA

(Derate linearly from 50°C at 0.2mA/°C) PART NO. LENS CONFIGURATION
Peak ForwardCurrent ................. 1Am| -

) (1 usec pulse width, 300 pps, 5082-4480 Red Diffused
Operating and Storage 5082-4483 Untinted Diffused
TemperatureRange . ........... —55°C to +100°C 50824486 Cloar Plastic
Lead Soldering Temperature ....... 230°C for 7 sec.

i icti (o]
Electrical Characteristics at T,=25°C
5082-4480
Symbol Parameters 5082-4483 Units Test Conditions
5082-4486
Min. Typ. Max.
ly Luminous Intensity 0.8 med | g =20mA
APEAK Wavelength 655 nm Measurement at Peak
Ts Speed of Response 18 ns
C Capacitance 200 pF | Ve=0,f=1MHz
04c Thermal Resistance 270 OC/W | Junction to Cathode Lead
Ve Forward Voltage 1.6 20 v lg=20mA
BVg Reverse Breakdown Voltage 10 \ I g = 10uA




5082-4480 AND 50824483 5082-4486

30° 20° 10° [ 10° 20° 30°
— < /

Figure 1. Relative Luminous Intensity Figure 2. Relative Luminous Intensity
vs. Angular Displacement. vs. Angular Displacement.
50 T 250
« , 22
E 40 =2 5 200 e
[ 3 2 %
E woas
£ 3 E 2
oy ©» 150
5 3 3 /
8 PP OO IR OV . N S 12
< 3 H /
< 20 =]
ES 3 3 100 /
[ 3 w
o 3 > .75
w E =4 /
| 10 < 50
uw = y
& £ w /
© 25
0 0
0 0.4 0.8 1.2 1.6 2.0 0 10 20 30 40 50
FORWARD CURRENT — VOLTAGE CHARACTERISTICS Iz — FORWARD CURRENT — mA
Figure 3. Forward Current vs. Voltage Figure 4. Luminous Intensity vs. Forward

Characteristic. Current (Ig).




HEWLETT E PACKARD LOW PROFILE 5082-4437‘ 1
COMPONENTS SOIJD STATE LAMPS 5082_4488

TECHNICAL DATA APRIL 1978

Features sz
* LOW COST: BROAD APPLICATION ‘] 267 (108
PLASTIC. ™ 3.30 {.130) MAX.
i
* LOW PROFILE: 4.57mm (0.18”) LENS HEIGHT soatoz | 20 130 ow.
TYPICAL 406 (0.16) e
¢ HIGH DENSITY PACKAGING
* LONG LIFE: SOLID STATE RELIABILITY v 15.49 (0.61)
MIN.
e LOW POWER REQUIREMENTS:
20mA @ 1.6V
Jh B— =
Ly
e HIGH LIGHT OUTPUT: 0.8mcd TYPICAL ’ me
”[ l T MAX.
—~ e
55 (510
i
CAT! anlinm
0.64 (.025)
0.38 (.015)
NOTE: AN EPOXY MINISCUS MAY EXTEND ABOUT
1mm (040"} DOWN THE LEADS.
ALL DIMENSIONS ARE IN MILLIMETRES {INCHES}.
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 &« v v v int ittt i ittt istinis e nanns s erennanseeasennnessenneas 100mwW
DC Forward Current [Derate linearly from 50°C at 0.2mA/°Cl ... ..o iieienen 50mW
Peak Forward Current [1usec pulse width, 300Pps] « ..ot iiinini it iie et i iieieenennn 1 Amp
Operating and Storage Temperature Range . ..........ocuueiunnnennennnnnnn —55°C to +100°C
Lead Soldering Temperature . ... ....ccuueine i rneneeneneenenneneanenennns 230°C for 7 sec.

10




Electrical /Optical Characteristics at T,=25°C

Svmbol | P 5082-4487 5082-4488 Uni Test Conditi
ym arameters Min. Tvp. Max. | Min. Typ. | Moax. nits est Conditions
ly Luminous Intensity 0.8 0.3 0.8 mcd Ir =20mA
APEAK Wavelength 655 655 nm Measurement at
Peak
7y Speed of Response 10 10 ns
C Capacitance 100 100 pF Vg =0, f=1MHz
Vg Forward Voltage 1.6 2.0 1.6 2.0 \Y Ig =20mA
BVgr Reverse Breakdown 3 10 3 10 Vv Ig = 100uA
Voltage
50 ! = 250
T, = 25°C E: > 225
o ng =
< 40 G 200
£ kS & d
o EE E s /
g 5 2 2 1.50 —
I g [ i
g HHHHHHT ‘H‘HHEEI—I%%H-H' HHHHHH § 1.25 /
g 2 £ $ 100
T T E /
2 = 3 g5p—
i kS &
210 + ) /
7 y
E ] 2 /
0 e / 0
0 04 0.8 12 16 2.0 o 10 20 30 40 50

Vg — FORWARD VOLTAGE — VOLTS

Figure 1. Typical Forward Current Versus
Voltage Characteristic.

Figure 2.

Figure 3. Typical Relative Luminous Intensity
Versus Angular Displacement.

I — FORWARD CURRENT — mA

Typical Luminous Intensity Versus
Forward Current.
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HEWLETT .hp; PACKARD

COMPONENTS

COMMERCIAL | 5082-4850

5062-4855
LIGHT EMITTING | JM¢2-Hhee

DIODES | gg7. 4494

TECHNICAL DATA APRIL 1978

DIMENSIONS IN MILLIMETERS AND (INCHES)

13.97
M

NOTE: AN EPOXY MINISCUS MAY EXTEND ABOUT
Imm (.040”') DOWN THE LEADS.

5082-4850/4855
3.18(.125)
™ ™ 267 (.105)
PLASTIC
- 3.43 (135}
<7 = 292 {115)
T" 1. %
3.43(.135)
6.10(.240) NOM.
508(.200) ). _|
( 1\
1.02 {.040)
NOM.
14.22 (0.56)
22 15.4;[::451)
\ i
L ]__ 3.05{0.120)
MAX.
. 2554(.100)
] ~ 703 (080}
064 (.025)
038(018) ““
CATHODE — g _‘—F
Vin 064 (.026)
038 (015)
5082-4484/4494

Features

®* LOW COST: BROAD APPLICATION
LONG LIFE: SOLID STATE RELIABILITY
LOW POWER REQUIREMENTS: 20mA @ 1.6V

HIGH LIGHT OUTPUT
0.8 mcd TYPICAL FOR 5082-4850/4484
1.4 mcd TYPICAL FOR 5082-4855/4494

WIDE VIEWING ANGLE
RED DIFFUSED LENS

Description

The 5082-4850/4855 and 5082-4484/4494 are Gallium Arsenide
Phosphide Light Emitting Diodes intended for High Volume/Low
Cost applications such as indicators for appliances, automobile
instrument panels and many other commercial uses.

The 5082-4850/4855 are T-1% lamp size, have red diffused lenses
and can be panel mounted using mounting clip 5082-4707.

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
arrays.

Absolute Maximum Ratings at T,=25°C

Power Dissipation ...........c.iiiriiiiniinnnens 100mw
DC Forward Current (Derate linearly from

50°Cat0.2mA/°C) e ittt it ittt 50mA
Peak Forward Current..........ccivieinnannnnns 1Amp

(1usec pulse width, 300pps)

Operating and Storage
Temperature Range .. .............cc.u... -65°C to +100°C

Lead Soldering Temperature . ............. 230°C for 7 sec.

12



Electrical Characteristics at T,=25°C

5082-4850 5082-4855 5082-4484 5082-4494
Symbol Parameters Units | Test Conditions
Min. | Typ. | Max. | Min. | Typ. | Max. |Min. | Typ. | Max. [ Min. | Typ. | Max.
Iy Luminous 0.8 08| 1.4 0.8 08| 1.4 med | IF = 20mA
Intensity
Measurement
APEAK Wavelength 655 655 655 655 nm | s Peak
7e Speed of 10 10 10 10 ns
Response
. VE=0,
C Capacitance 100 100 100 100 pF f= 1MHz
VE Forward 1.6| 20 1.6 | 2.0 16| 2.0 16| 20|V IF = 20mA
Voltage )
Reverse
BVR Breakdown 3 10 3 10 3 10 3 10 A IR = 100uA
Voltage
Thermal ° Junction to
fyc Resistanca 100 100 100 100 cw Cathode Lead
50
40
T, = 25°C
30 I~ A
<
E 20f-
1
-
g /
z 10
3
a '
< s
z
2
[
g 2
1 ! I !
1.40 1.50 1.60 1.70
Ve — 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
2.25
>
5 200 v
2
w
5 178 /
2 /
2 1.50 /r
£ 125
pur} /
S 1.0 /
=
3 s /
w
E: /
50
4
A
0
0 10 20 30 a0 50

Figure 3. Relative Luminous intensity Versus

Angular Displacement For
5082-4484/4494.

Ig — FORWARD CURRENT — mA

Figure 4. Relative Luminous Intensity Versus
Forward Current For 5082-4850/
4855/4484/4494.
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= MATCHED ARRAYS OF 3-ELEMENT « HLMP- 6203

H EW"ET"@ PACKARD SUBMINIATURE RED | 4-ELEMENT « HLMP- 6204

COMPONENTS SOLID STATE LAMPS | 5-ELEMENT - HLMP- 6205
Features

o EXCELLENT UNIFORMITY BETWEEN
ELEMENTS AND BETWEEN ARRAYS

EASY INSERTION AND ALIGNMENT
VERSATILE LENGTHS — 3,4,5 ELEMENTS
END STACKABLE FOR LONGER ARRAYS
COMPACT SUBMINIATURE PACKAGE STYLE
NO CROSSTALK BETWEEN ELEMENTS

Description

The HLMP-62XX Series arrays are comprised of several
Gallium Arsenide Phosphide Red Solid State Lamps
molded as a single bar. Arrays are tested to assure
uniformity between elements and matching between
arrays. Each element has separately accessible leads and
a red diffused lens which provides a wide viewing angle
and a high on/off contrast ratio. Center-to-center spacing
is 2.54mm (.100 in.) between elements and arrays are end
stackable on 2.54mm (.100 in.) centers.

Package Dimensions

46 1.018)
249 (.098) 56 (022 " ‘
259 (102)
6 010 D
56 (022)

MIN.

,

BOTH SIDES CATEGORY DOT
l f Notes:
[N, A 1.52 {.060) 1. All dimensions are in millimetres (inches},
178 {070) 2. Silver-plated leads. Soe Application Bulletin 3.
3 3. User may bend teads as shown.
] 4. Qverail length is the number of slements times.
2.54mm (100 in.).
.. .65 (.065) DIA,
191 {075)
D\ANODE
76 (030) o
89 (035)
1.91 (.075)
92 (11 MAX. .76 {,030)
292 (115) l MAX,
A a8 007) !! i
! A Hl 191078 _jii t
—— N [2:56 (.10 L .23 (.009) 1.91 (4
e N 28 L0 MAX, e T t,oas)’h !

.89 (035)
114 {045)
CATHODE
e LUMINDUS INTENSITY

Absolute Maximum
Ratings/Element at T,=25°C

Power Dissipation .............coooiviiiinn, 100mwW
Average Forward Current (Derate linearly from

50°C at 0.2MA/C/C) tvvvennnninnnininnneeeenns 50mA
Peak Forward Current (see Figure4) ......... 1000mA
Operating and Storage

TemperatureRange ............... -55°Cto+100°C
Lead Soldering Temperature [1.6 mm

(0.063in.) frombody] ............... 230°C for 3sec.

Jo—284£100_[see noTE 3
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Electrical Specifications/Element at T,=25°C

Symbol Description Min. | Typ. | Max. | Units Test Conditions Figure

Iy Axial Luminous Intensity .5 1.0 med Ig = 10 mA; Note 1 2

2042 Included Angle Between Half 45 Deg. | Note 2 5

Luminous Intensity Points

Apeak | Peak Wavelength 655 nm Measurement @ Peak

Ad Dominant Wavelength 640 nm Note 3

Tg Speed of Response 15 ns

Cc Capacitance 100 pF Vg =0;f=1MHz

04c Thermal Resistance 125 °C/W | Junction to Cathode Lead at
.79mm(.031in)from the body

Vg Forward Voltage 1.6 2.0 \% Ig =10 mA 1

BVR Reverse Breakdown Voltage 3 10 \% Ig = 100 uA

nv Luminous Efficacy 55 Im/W | Note 4

Notes:

1. Arraysare categorized for luminous intensity with the intensity category designated by a color dot located on the cathode side of
the package.

N

the device.

and ny is the luminous efficacy in lumens/watt.

50

5.0

pod I //
30 T, =25°C >
< = Wt
E 5 / g_ 40 4
] 2z
= wg A
g / ze )
g 10 / gL 30 va
3 v 2a A
2
a zL =N /
g s £ 33 20 A
2 a4 / as * /
5 / >
2 3 £g
L / ERRr
[
1.40 1.50 1.60 170 o 10 20 30 40
Vg — FORWARD VOLTAGE — VOLTS I — FORWARD CURRENT — mA
Figure 1. Forward Current vs. Figure 2. Relative Luminous Intensity
Forward Voltage. vs. DC Forward Current.
TN NN
\ \\ |
\ NN
v AN
X
AW AN h
T Y NN i
5 AN
o
%%
<
By \
8 1
e 1
¢
<, 2 | I ’07;__
1:5'- | \E q
5 |
1
10 100 1000 10,000

tp - PULSE DURATION - ps —»

Figure 4. Maximum Tolerable Peak Current
vs. Pulse Duration. (Ipc MAX

as per MAX Ratings).

. 64/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity.
Dominant wavelength, Aq, is derived from the CIE Chromaticity Diagram and is that single wavelength which defines the color of

. Radiant intensity, lg, in watts/steradian, may be found from the equation lg = I;,/ny, where Iy is the luminous intensity in candelas

8

3

RELATIVE EFFICIENCY
(NORMALIZED AT 10mA)

g

L

20 40 60

80

lpeak — PEAK CURRENT — mA

Figure 3. Relative Efficiency
(Luminous Intensity per Unit
Current) vs. Peak Current.

I~

<

100 20° 30° 40° 50° 60° 70° 80° 90° 100°

Z

Figure 5. Relative Luminous Intensity vs. Angular Displacement.
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SUBM|NIATURE RESISTOR LAMPS

HE WLETTEF PACKARD HIGH EFFICIENCY RED
COMPONENTS NeW 5 VOLT, 4mA  HLMP- 6620
PRODUC 5 VOLT, 10mA « HLMP - 6600

Features

IDEAL FOR TTL AND LSTTL GATE
STATUS INDICATION

5 VOLT SUPPLY

TWO CHOICES OF CURRENT LEVEL

e RUGGED INTEGRAL RESISTOR AND
REVERSE PROTECTION DIODE

EXCELLENT VIEWING ANGLE

Description

The HLMP-6600 and HLMP-6620 provide a Red
Gallium Arsenide Phosphide on Gallium Phos-
phide Light Emitting Diode together with an
integral biasing resistor and reverse protection
diode. The package has a red diffused lens and
radial leads. Tape-and-reel mounting is available
on request.

Package Dimensions

11.4 (.45) MIN, 46 (.018)
BOTH SIDES .56 (.022)
’ TS
/ -
—;a () ne
1.14 {04!
/

ANODE CATHODE

(.065) 152,
91 ((075) D1A- 178 (.

46 (.018)
56 (.022)

3

2

.65

o
S
S

9
<
=l

TOP VIEW

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).

2. SILVER-PLATED LEADS. SEE APPLICATION BULLETIN 3.
3. USER MAY BEND LEADS AS SHOWN.

REQUIRES NO EXTERNAL RESISTORS WITH

SPACE SAVING SUBMINIATURE PACKAGE

5|
5]

T
1.27 (050)
. 5 1.40 (.055)
237 (009) 1.91 (.075) MAX. __L

[ I [ I CATHODE

Absolute Maximum Ratings

HLMP-6600 HLMP-6620

DC Forward Voltage

Reverse Voltage

Operating Temperature Range
Storage Temperature Range

Lead Soldering Temperature
[t.6mm (0.063 in.) from body]

6 Volts 6 Volts
15 Volts 15 Volts
-55°C to 70°C
-55°C to 100°C

230°C for 5 sec.

18 (.007)

/D

= ; i S—

M
.76 (.030) MAX. ‘ l

e 1814075
254 (100

SIDE VIEW

2,92 (.115)
MAX.

SEE NOTE 3

—

—]

| o

-

END VIEW
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Electrical /Optical Characteristics at T,=25°C

HLMP-6600 HLMP-6620

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

v Axial Luminous Intensity 1.0 2.4 — 0.2 0.6 — mcd |VF =5 Volts
(See Figure 1)

20172 Included Angle Between 90° 90° Note 1

Half Luminous Intensity (See Figure 2)
Points

APEAK Peak Wavelength 635 635 nm |Measurement at
Peak

Ad Dominant Wavelength 628 628 nm |Note 2

(0] Thermal Resistance 120 120 °C/W |Junction to
Cathode Lead at
0.79mm (0.031 in.)
From Body

IF Forward Current 9.6 13 3.5 5 mA  |VF=5 Volts
(See Figure 3)

IR Reverse Current 10 - 10 A |VR=15 Volts

My Luminous Efficacy 147 147 Im/W |Note 3

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

2.

color of the device.

3.

RELATIVE LUMINOUS INTENSITY
(NORMALIZED AT 5 VOLTS)
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Figure 1. Relative Luminous Intensity vs.
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Figure 3. Forward Current vs., Forward

Voltage.
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RELATIVE INTENSITY
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Ta=25°C
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The dominant wavelength, Ad, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the

Radiant intensity, le, in watts/ steradian, may be found from the equation le = Iv/n,, where ly is the luminous intensity in candelas and n,
is the luminous efficacy in lumens/watt.
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Figure 2. Relative Luminous Intensity vs.
Angular Displacement.
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Figure 4. Relative Intensity vs. Wavelength.
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SUBMINIATURE SOLID STATE LAMPS
HEWLETT ?ﬁPACKARD RED * 5“82'4"]0/4101
W HIGH EFFICIENCY RED - 5082-4160
COMPONENTS YELLOW - 5082-4150
- GREEN - 5082-4130
Features

e SUBMINIATURE PACKAGE STYLE
e END STACKABLE ON 2.21mm
(0.087 in. ) CENTERS

LOW PACKAGE PROFILE

RADIAL LEADS

WIDE VIEWING ANGLE

LONG LIFE — SOLID STATE
RELIABILITY

CHOICE OF 4 BRIGHT COLORS
Red
High Efficiency Red
Yellow
Green

Description

The 5082-4100/4101, 4150, 4160 and 4190 are solid state lamps encapsulated in a radial lead subminiature package of
molded epoxy. They utilize a tinted, diffused lens providing high on-off contrast and wide-angle viewing.

The -4100/4101 utilizes a GaAsP LED chip in a deep red molded package.

The -4160 has a high-efficiency red GaAsP on GaP LED chip in a light red molded package. This lamp’s efficiency is

comparable to that of the GaP red but does
The -4150 provides a yellow GaAsP on GaP

not saturate at low current levels.
LED chip in a yellow molded package.

The -4190 provides a green GaP LED chip in a green molded package.

Package Dimensions

11.4(45) MIN, 46 (.018) — F—%{%}Q
BOTH SIDES 56 (.022) 76,030 i
146 (018) T 68
56 (.022) T 1.27(050)
4 ) 18 (.007) 1.40 (.055)
\ A8 L 1.91(.075) MAX.
[:} { \ _89(035)  a—iaey R 2.92(.115)
J 1.14 (045) MAX.
ANODE CATHODE T::J < =
1 n
L "
1.65 (.065) 152 (.080) 0 1"
.91 (075) DIA- 178 (070) 76030) MAX.I i
" i 1.96 3.077‘
TOP VIEW 191 075 zal
2360
NOTES: END VIEW
: 2.54(.100)
1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES). N(;M. ) SEE NOTE 3
2. SILVER-PLATED LEADS. SEE APPLICATION BULLETIN 3.
3. USER MAY BEND LEADS AS SHOWN. SIDE VIEW




Absolute Maximum Ratings at T,=25°C

Temperature Range

Red High Eff. Red Yellow Green
Parameter 4100/4101 4160 4150 4190 Units
Power Dissipation 100 120 120 120 mw
Average Forward Current 50111 20011 20(1] 30(2] mA
1000 60 60 60
Peak Forward Current See Fig.5 | SeeFig.10 | See Fig. 15 | See Fig. 20 mA
Operating and Storage -55°C to 100°C

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

230°C for 3 seconds

Electrical /Optical Characteristics at T,=25°C

1. Derate from 50°C at 0.2mA/°C
2. Derate from 50°C at 0.4mA/°C

5082-4100/4101 5082-4160 5082-4150 5082-4190
Symbol | Description Units | Test Conditions
Min. | Typ. [Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. ) Max.
Ip=10mA,
Iv Axial Luminous —/0.5 |.7/1.0 10 | 3.0 10 | 20 08 | 15 mcd Figs. 3,8,13,18
Intensity At I = 20mA
20y, Included Angle 45 80 90 70 deg. Note 1. Figures
Between Half 6, 11,16, 21
Luminous [ntensity
Points
APEAK Peak Wavelength 655 635 583 565 nm Measurement
at Peak
Ad Dominant Wavelength 640 628 585 572 nm Note 2
TS Speed of Response 15 0 90 200 ns
Cc Capacitance 100 11 15 13 pr V=0, f=1 MHz
8¢ Thermal Resistance 125 120 100 100 °C/W | Junction to
Cathode Lead at
0.79mm (.031 in)
from Body
Vg Forward Voltage 1.8 20 22 3.0 22 3.0 24 3.0 v IF=10mA,
Figures 2, 7,
At Ig = 20mA 12,17
BVr Reverse Breakdown 3.0 10 5.0 5.0 5.0 \ Ir = 100pA
Voltage
qv Luminous Efficacy 55 147 570 665 im/W | Note 3
NOTES:

1. 0, is the off-axis angle at which the luminous intensity is half the axial luminous intensity.

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

3. Radiant intensity, I, in watts/steradian, may be found from the equation le=Iv/ny, where |, is the luminous intensity in candelas and 7y is the luminous
efficacy in lumens/watt.

10
HIGH EFFICIENCY
T, =25°C

z GREEN YELLOW GaAsP RED
&
2
w
£ J \
= 05 N—
2
2
-
w
[*4

0 et —

500 550 600 650 700

WAVELENGTH —nm

Figure 1. Relative Intensity vs. Wavelength.
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Red 5082-4100/4101
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Figure 2. Forward Current vs.
Forward Voltage.
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Figure 5. Maximum Tolerable Peak Cur-
rent vs. Pulse Duration. (Ipc MAX
as per MAX Ratings)
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Figure 3. Relative Luminous Intensity
vs. Forward Current.
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Figure 4. Relative Efficiency
(Luminous Intensity per Unit
Current) vs. Peak Current.
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Figure 6. Relative Luminous Intensity vs. Angular Displacement.

High Efficiency Red 5082-4160

I
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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. (Ipc MAX
as per MAX Ratings)
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Figure 8. Relative Luminousintensity
vs. Forward Current.

RELATIVE EFFICIENCY
(NORMALIZED AT 10mA DC)

7 - b e

0 10 20 30 40 50 60

lpeak — PEAK CURRENT — mA
Figure 9. Relative Efficiency
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Current) vs. Peak Current.
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Figure 11. Relative Luminous Intensity vs. AngularDisplacement.

20




Yellow 5082-4150

20
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Figure 12. Forward Current vs.
Forward Voltage.
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Figure 15. Maximum Tolerable Peak Cur-

rent vs. Pulse 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. AngularDisplacement.

Green 5082-4190

20

Ty =25°C

<
H
1
. 15 /
z
&
3
3
a ]
o 10
o«
g
H
3
o
o5
1
-

1

ol l
5

1.0 15 20 25 30
Vg — FORWARD VOLTAGE -V

Figure 17. Forward Current vs.
Forward Voltage.
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Figure 20. Maximum Tolerable Peak Cur-
rent vs. Pulse Duration. (Ipc MAX
as per MAX Ratings)
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Figure 18. Relative Luminous Intensity

vs. Forward Current.
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Figure 19. Relative Efficiency

(Luminous Intensity per Unit
Current) vs. Peak Current.
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Figure 21. Relative Luminous Intensity vs. Angular Displacement.
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LOW PROFILE SOLID STATE LAMPS
RED - 5082-4790 SERIES

HIGH EFFICIENCY RED -« 5082- 4690 SERIES
COMPONENTS YELLOW - 5082-4590 SERIES
GREEN - 5082-4990 SERIES

==

, PACKARD

HEWLETT

TECHNICAL DATA APRIL 1978

Features

e HIGH INTENSITY

e LOW PROFILE: 5.8mm (0.23 in) NOMINAL
T-1% DIAMETER PACKAGE

LIGHT OUTPUT CATEGORIES
DIFFUSED AND NON-DIFFUSED TYPES
GENERAL PURPOSE LEADS

IC COMPATIBLE/LOW CURRENT
REQUIREMENTS

RELIABLE AND RUGGED

e CHOICE OF 4 BRIGHT .COLORS

Red High Efficiency Red
Yellow Green

Description

The 5082-4790/4791 are Gallium Arsenide Phosphide Red The 5082-4990 Series are Gallium Phosphide Green Light
Light Emitting Diodes packaged in a Low Profile T-1% Emitting Diodes packaged in a Low Profile T-1% outline.
outline with a red diffused lens.

The Low Profile T-1% package provides space savings and
The 5082-4690 Series are Gallium Arsenide Phosphide on is excellent for backlighting applications.
Gallium Phosphide High Efficiency Red Light Emitting

Diodes packaged in a Low Profile T-1% outline. Part
The 5082-4590 Series are Gallium Arsenide Phosphide on Number
Gallium Phosphide Yellow Light Emitting Diodes pack- 5082- Application Lens Color
aged in a Low Profile T-1% outline. 4690 Indicator —
General Purpose | Diffused
Package Dimensions 4693 Indicator — Wide Angle High
. ) High Brightness an
Efficiency
508 {.200) 4694 General Purpose Red
— a3zl Point Source - Non-diffused
4695 High Brightness | Narrow Angle
.35 (.250) Annunciator
i _} smpEl 4590 [ Indicator — ~
1 General Purpose | Diffused
-t 4592 | Indicator — wide Angle
1,65 (.065) High Brightness
taotes 4585 General Purpose Yellow
NOTES: Point Source Non-diffused
287 i, Bl L L I ALLOMENSIONSARE i 4597 High Br?gmness Narrow Angle
’ ] 2. LAMPLEADS ARE PLATED Annunciator
. SEmEEE N 4990 | Tndicator —
EXTEND ABOUT 1mm (.040"} General Purpose | Diffused
DOWNTHE LEADS. 4992 indicator — Wide Angle
R ' High Brightness Green
L-{._og) 4995 General Purpose
351018 : Point Source Non-diffused
__T ’ ‘ 4997 High Brightness | Narrow Angle
A Annunicator
) gfﬂ% 4790 Indicator —
7 l ) General Purpose | Diffused Red
cATHODE | 1 : 4791 Indicator — Wide Angle
*‘—‘l"%;"‘?"' . . High Brightness
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Absolute Maximum Ratings at T,=25°C

500

550

600 650

WAVELENGTH - nm

700

Figure 1. Relative Intensity versus Wavelength.

750

Red Hi-Eff. Red Yellow Green
Parameter 4790 Series 4690 Series 4590 Series 4990 Series | Units
Power Dissipation 100 120 120 120 mw
Average Forward Current 5ol 20[” 20“] 30[2] mA
Peak Forward Current 1000 60 60 60 mA
See Fig. 5 See Fig. 10 See Fig. 15 See Fig. 20
Operating‘and Storage ° o
Temperature Range -55°Cto +100°C
Lead Solder Temperature
{1.6mm [0.63 inch] 260°C For 5 Seconds
from body)
1. Derate from 50°C at 0.2mA/°C
2. Derate from 50°C at 0.4mA/°C
! T HiGH
EFFICIENCY Ta = 25°C
RED
RED
z
\/ )
w
E 05 }
2
=
3
-4
GREEN
YELLOW
/ \ o~
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RED 5082-4790 SERIES
Electrical Specifications at T,=25°C

Symbol Description [;;‘g;e Min.| Typ. | Max. | Units | Test Conditions
4790 | 0.8 1.2 .
ly Axial Luminous Intensity med g = 20mA (Fig. 3)
4791 16| 25
Included Angle Between
20, Half Luminous Intensity 60 deg. | Note 1 (Fig. 6)
Points
Apeak | Peak Wavelength 655 nm Measurement @ Peak (Fig. 1)
Ad Dominant Wavelength 648 nm Note 2
Tg Speed of Response 15 ns
Cc Capacitance ' 100 pF Vg =0;f=1MHz
03¢ Thermal Resistance 125 °C/W | Junction to Cathode Lead 1.6 mm
(0.063 in.) from Body
Vg Forward Voitage 1.6 20 \% Ig = 20mA (Fig. 2)
BVr Reverse Breakdown Voltage 3 10 \ Ig = 100uA
v Luminous Efficacy 55 Im/W | Note 3

Notes: 1.6y, is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 2, Dominant wavelength, Ag, 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 = Iy /ny, where |y is the luminous intensity in candelas and ny is the luminous efficacy in lumens/watt.

50 25 1.30
a0} [
30}— Ta = 25°C Ty =25°C
< £ e
€ N G 20 L1
[ &3 v z 120 -
£ EE 2% /
£
g £ £s /|
R 2e 15 gk
= - oo o
a - =4S 58 110 /
— har} w=
< - =< S>3 /
< 3< 10 g
= 44 ~ E ]
S g5 28
2 3= gz 2 100
[
s 2 E '5
o
\ . h ]
1.40 1.50 1.60 1.70 [} 10 20 30 40 50 [ 20 40 60 80 100
Vp — FORWARD VOLTAGE — V le — FORWARD CURRENT — mA lpgak — PEAK CURRENT — mA
Figure 2. Forward Current versus Figure 3. Relative Luminous Intensity Figure 4. Relative Efficiency
Forward Voltage. versus Forward Current. (Luminous Intensity
per Unit Current)
] 100 versus Peak Current.
@y
<
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Bt 2 0
frperg=3 30°, .
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g § 20 ik 300 Hz L 50° \
SUX9 10— = (CELF 1kHz = 6
g = 4 SN HE 3 kHz FY 60°
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Ex b \ NN N -~ NG
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Figure 5. Maximum Tolerable Peak Current versus Pulse Figure 6. Relative Luminous Intensity versus
Duration. (Ipc MAX as per MAX Ratings) Angular Displacement.
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HIGH EFFICIENCY RED 5082-4690 SERIES

Electrical Specifications at T,=

25°C

Symbol Description ';g‘g;f’ Min. [ Typ. | Max. | Units | Test Conditions
4690 1.5 | 3.5
. - 4693 | 5.0 | 7.0 .
i = Fig.
ly Axial Luminous Intensity 4604 | 40 | 80 med lg = 10mA (Fig.8)
4695 8.0 |[11.0
Included Angle Between 4690 50
20 Half Lumi Intensit 4693 50 d Note 1 (Fig. 11)
% Pa' ! uminous Intensity 4694 45 eg. ote ig.
oints 4695 45
Apeak | Peak Wavelength 635 nm Measurement @ Peak (Fig. 1)
Ad Dominant Wavelength 626 nm Note 2
Ts Speed of Response 90 ns
C Capacitance 16 pF Vg =0;f=1MHz
0sc Thermal Resistance 130 °C/W | Junction to Cathode Lead 1.6mm
(0.063 in.) from Body
Vg Forward Voltage 22 | 30 \ lg = 10mA (Fig. 7)
BVR Reverse Breakdown Voltage 5.0 \ Iy = 100uA
Ny Luminous Efficacy 147 Im/W | Note 3

Notes: 1. 81, is the off-axis angle at which the luminous intensity is haif the axial luminous i

h, Ag, is derived from the CIE

2. Dc
chromaticity diagram and represents the single wavelength which defines the color of the device. 3. Hadnant Intensuty lg, in watts/steradian may be found
from the equation lg = 1;,/ny, where |, is the luminous intensity in candelas and ny is the luminous efficacy in lumens/watt.
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Figure 7. Forward Current versus
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Figure 10. Maximum Tolerable Peak Current versus Pulse
Duration. (Ipc MAX as per MAX Ratings)
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YELLOW 5082-4590 SERIES
Electrical Specifications at T,=25°C

Symbol Description gg"si: Min. | Typ. | Max. | Units | Test Conditions
4500 | 15|35
Iy Axial Luminous Intensity :ggg :g gg med Ig = 10mA (Fig. 13)
4597 | 80 |11.0
Included .Angle Betwe-en :gg g ’
2y, :;I:il:‘tls_ummous Intensity’ 4595 45 deg. | Note 1 (Fig. 16)
4597 45
Apeak | Peak Wavelength 583 nm Measurement @ Peak (Fig. 1)
Ad Dominant Wavelength 585 nm Note 2
Ts Speed of Response 90 ns
C Capacitance 18 pF Ve=0;f=1MHz
03¢ Thermal Resistance 100 °C/W | Junction to Cathode Lead 1.6mm
(0.063 in.} from Body
Vg Forward Voltage 22| 30 v Ig = 10mA (Fig. 12)
BVR Reverse Breakdown Voltage 5.0 \ g = 100pA
N Luminous Efficacy 570 “Im/W | Note 3

Notes: 1.6y, is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 2. Dominant wavelength, Aq, is derived from the CIE

chromaticity diagram and rep

the single w.

h which defines the color of the device. 3. Radiant Intensity lg, in watts/steradian may be found

from the equation lg = I,/ny, where Iy is the luminous intensity in candelas and ny is the luminous efficacy in lumens/watt.

20 T 25 16
T, =25°¢C 5 Ta 7 25°C 15 -
< = P
E @_ 20 T 4 N
g g% / 52 -
=¥ s« &
z z2 / LE 13 g
< ok 15 58 g
< B« U er
] 3a B2
S 10 =4 o /
o . N
< £5 ww 9
=] >N .
< o< 1.0 £3 /
H ws 52 10
S 28 of
5 8 = « § 9
w 2 5 7 2 /
- = 8
0 1 0 7
0 5 10 15 20 25 30 [ 5 10 15 20 0 10 20 30 40 50
Vg — FORWARD VOLTAGE -V I — FORWARD CURRENT —mA lpeak — PEAK CURRENT — mA
Figure 12. Forward Current versus Figure 13. Relative Luminous Intensity Figure 14. Relative Efficiency
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w 6 — per Unit Current)
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Figure 15. Maximum Tolerable Peak Current versus Pulse
Duration. (Ipc MAX as per MAX Ratings).

tp — PULSE DURATION — s
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Angular Displacement
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GREEN 5082-4990 SERIES

Electrical Specifications at T,=

25°C

Symbol Description ?‘-,gvalf Min. | Typ. | Max. | Units | Test Conditions

4990 20 | 45
R . . 4992 6.0 | 7.5 _ .

ly Axial Luminous Intensity 4995 35| 65 med lg = 20mA (Fig.18)
4997 8.0 |11.0
4!

Included Angle Between - 50
2 Half Lumi Intensit 4992 50 de Note 1 (Fig.21)
A Pa. uminous Intensity 4995 40 qg. o g.
oints 4997 40

Apeak | Peak Wavelength 565 nm Measurement @ Peak (Fig. 1)

Ad Dominant Wavelength 570 nm Note 2

Ts Speed of Response 200 ns

C Capacitance 12 pF Vg =0;f=1MHz

O5c Thermal Resistance 20 °C/W | Junction to Cathode Lead 1.6mm

(0.063 in.) from Body

Vg Forward Voltage 24 | 3.0 \ Ig = 20mA (Fig. 17)

BVg Reverse Breakdown Voltage 5.0 \% Ir = 100uA

Ny Luminous Efficacy 665 Im/W | Note 3

Notes: 1.6y, is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 2. Dominant wavelength, Ag, is derived from the CIE

chromaticity diagram and represents the single wavelength which defines the color of the device. 3. Radiant Intensity |, in watts/steradian may be found
from the equation lg = 1y/ny, where | is the luminous intensity in candelas and 7y is the luminous efficacy in lumens/watt.
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HEWLETT @ PACKARD

COMPONENTS

SOLID STATE LAMPS

HIGH EFFICIENCY RED - 5082-4650 Series
YELLOW - 5082-4550 Series
GREEN - 5082-4950 Series

TECHNICAL DATA APRIL 1978

Features
o HIGH INTENSITY

e CHOICE OF 3 BRIGHT COLORS
High Efficiency Red
Yellow
Green
¢ POPULAR T-1% DIAMETER PACKAGE

¢ LIGHT OUTPUT CATEGORIES

e WIDE VIEWING ANGLE AND NARROW

VIEWING ANGLE TYPES
e GENERAL PURPOSE LEADS

e 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

Phosphide diodes.

General purpose and selected brightness versions of both
the diffused and non-diffused lens type are available in

each family.

Package Dimensions

PLASTIC
9.47(.373)
7.95 (373)
0.89 {.035)
0,64 {.025)
%67 2% 1) | 0.64 (.025)
o5 oo 0.36 (013)
05w
MIN.

NOTES:
1. ALL DIMENSIONS ARE !N MILLIMETRES {INCHES).
2. SILVER PLATED LEADS. SEE APPLICATION BULLETIN 3.
3. AN EPOXY MINISCUS MAY EXTEND ABOUT Tmm

(.040"} DOWN THE LEADS.

Part

Number

5082- Application Lens Color

4650 | Indicator — Diffused
General Purpose

4655 | Indicator — Wide Angle i
High Ambient E'f’fé!h_

4657 [ llluminator/Point | Non Diffused | o = o"cY

Red

Source

4658 | llluminator/High | Narrow Angle
Brightness

4550 | Indicator Diffused
General Purpose

4555 | Indicator — Wide Angle
High Ambient Yellow

4557 | llluminator/Point | Non-Diffused
Source

4558 | llluminator/High |[Narrow Angle
Brightness

4950 | Indicator — Diffused
General Purpose

4955 | Indicator — Wide Angle
High Ambient

4957 [Tiluminator/Point | Non-Diffused | ' ¢&"
Source

4958 | llluminator/High |Narrow Angle
Brightness
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Electrical Characteristics at T,=25°C

Device
Symbol Description 5082- Min. Typ. Max. Units Test Conditons
4650 1.0 2.0
LV, Luminous Intensity 4655 3.0 4.0 mcd. I = 10mA
4657 9.0 12.0 (Fig. 3)
4658 15.0 240
4550 1.0 1.8
4555 2.2 3.0
4557 6.0 9.0 mcd. Ie = 10mA
4558 12.0 16.0 (Fig. 8)
4950 1.0 1.8
4955 2.2 3.0
4957 6.0 9.0 mcd. Ir = 20mA
4958 12.0 16.0 (Fig. 13)
20y, Included Angle 4650 90
Between Half 4655 90
Luminous Intensity 4657 35 Deg. I = 10mA
Points 4658 35 See Note 1 (Fig. 6)
4550 90
4555 90
4557 35 Deg. Ie = 10mA
4558 35 See Note 1 (Fig. 11)
4950 90
4955 90
4957 30 Deg. I = 20mA
4958 30 See Note 1 (Fig. 16)
APEAK Peak Wavelength 4650s 635 nm Measurement at Peak
4550s 583 (Fig. 1)
4950s 565
Ad Dominant Wavelength 4650s 626 nm See Note 2 (Fig.1)
4550s 585
4950s 572
TS Speed of Response 4650s 90 ns
4550s 90
4950s 200
C Capacitance 4650s 16 pF Vg =0,f=1MHz
4550s 18
4950s 18
Qe Thermal Resistance 4650s 135 °c/w Junction to Cathode
4550s 135 Lead at Seating Plane
4950s 145
Vg Forward Voltage 4650s 2.2 3.0 \Y) Ir = 10mA (Fig. 2,
4550s 2.2 3.0 I = 10mA Fig. 7,
49505 2.4 3.0 Ir = 20mA Fig. 12)
BVR Reverse Breakdown Volt.| All 5.0 \%) Ir = 100uA
Ny Luminous Efficacy 4650s 147 lumens/watt See Note 3
4550s 570
4950s 665
NOTES:

1. Oy, is the off-axis angle at which the luminous intensity is half the axial luminous intensity.
2. The dominant wavelength, Aqg, 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=Ily/ny, where Iy is the luminous intensity in candelas and nyis the luminous

efficacy in lumens/watt.
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Absolute Maximum Ratings

High Efficiency Red Yellow Green ‘
Parameter 4650 Serles 4550 Serles 4950 Series Units
Power Dissipation 120 120 120 mw
Average Forward Current 20l1] 20(1] 30(21 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 =25°C
E HIGH EFFICIENCY
4 RED
I
: o N
2
g
©
0 / M —
500 550 600 650 . 700 750
WAVELENGTH - nm
Figure 1. Relative Intensity vs. Wavelength.
High Efficiency Red 5082-4650 Series
20 | 16
Tp=25°C 3.0 f T, = 25°C 15 =
? ’ / EA ' . L8 14 - ~
g ™ / EE / %E 13 - I
E ak 20 g: 12 /
§ 10 éé é Eé 11 /
g / 32 25 10
£ us 33
e 5 Eg 1.0 g 5 9 /
L 3= 2 s
- / « 7
° 1.0 1.5 20 25 30 ° 5 10 15 20 R 0 10 20 30 40 50 60
Vg — FORWARD VOLTAGE -V 1 — FORWARD CURRENT — mA lpgak — PEAK CURRENT —mA
Figure 2. Forward Current vs. Figure 3. Relative Luminous Intensity Figure 4. Relative Efficiency

RATIO OF MAXIMUM TOLERABLE
PEAK CURRENT
TO MAXIMUM TOLERABLE
DC CURRENT

leeak MAX.
foc MAX.

Figure 5.

Forward Voltage

100 Kﬂ:

100

10,000
tp — PULSE DURATION — ps

Maximum Tolerable Peak Cur-

rent vs. Pulse Duration. (Ipc MAX
as per MAX Ratings.)

vs. Forward Current.

30°.

(Luminous Intensity per Unit
Current) vs. Peak Current.

20°

40 N
50° “ \\ \ 1 J—
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Figure 6. Relative Luminous Intensity vs. Angular Displacement.
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Yellow 5082-4550 Series

RATIO OF MAXIMUM TOLERABLE
PEAK CURRENT
TO MAXIMUM TOLERABLE

lpeak MAX.
Ioc MAX.

Figure 10. Maximum Tolerable Peak Cur-
rent vs. Pulse Duration. (Ipc MAX

1g — FORWARD CURRENT —mA

T
Tp=25C

0 5 1.0 15 20 25 3.0
V¢ — FORWARD VOLTAGE ~ V/

Figure 7. Forward Current vs.
Forward Voltage.

L ll
1 |NI

DC CURRENT

LR

100

tp — PULSE DURATION —us

as per MAX Ratings)

25

!
Ty = 25°C

v

RELATIVE LUMINOUS INTENSITY
(NORMALIZED AT 10mA)}

[ 5 10 15

Ig — FORWARD CURRENT —mA

Figure 8. Relative Luminous Intensity

vs. Forward Current.
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Figure 9.

L
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Relative Efficiency

(Luminous Intensity per Unit
Current) vs. Peak Current.

D> 4550/4555

14558

AN
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Figure 11. Relative Luminous Intensity vs. Angular Displacement.

Green 5082-4950 Series

RATIO OF MAXIMUM TOLERABLE
PEAK CURRENT
TO MAXIMUM TOLERABLE

" lpgax MAX.
Tpc MAX

Ig — FORWARD CURRENT —mA
S

I
Tp=25°C

5 1.0 15 20 25 30
Vg — FORWARD VOLTAGE -V

Figure 12. Forward Current vs.
Forward Voltage.
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1
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Figure 15. Maximum Tolerable Peak Cur-

rent vs. Pulse 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
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Figure 16. Relative Luminous Intensity vs. Angular Displacement.
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RECTANGULAR SOLID STATE LAMPS

HEWLETT w PACKARD HIGH EFFICIENCY RED HLMP-0300/0301 (5082- 4570)
COMPONENTS YELLOW HLMP-0400/0401 (5082-4570)
GREEN HLMP-0500/0501 (5082-4970)

TECHNICAL DATA APRIL 1978

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
o LONG LIFE: SOLID STATE RELIABILITY

o CHOICE OF 3 BRIGHT COLORS
HIGH EFFICIENCY RED
YELLOW
GREEN

e |C 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

) 2.54 (100} 8.00 {315) .
2.23 (090} ~7ar 290)_> 26.67 {1.05) MIN. AXIAL LUMINOUS INTENSITY
MIN. TYP. | TESTCONDITIONS
R HLMP-0300 .8 1.0 med Ig = 25mA
T HLMP-0301 1.5 2.5 med Ig = 25mA
7.49 5) (5082-4670) .8 1.5 med I = 15m/:
(275) HLMP-0400 1.0 1.2 med Ip = 25m.
6.99 (275) - YELLOW - F
l / HLMP-0401 20 2.5 med Ip = 25mA
CATHODE (5082-4570) 1.0 1.6 med Ip = 15mA
HLMP-0500 1.0 1.2 med I¢ = 25mA
LIGHT EMITTING SURFACE PLASTIC GREEN £
<—26.40 (1.00) MIN.-— . HLMP-0501 15 2.5 med Ir = 25mA
TOP VIEW SIDE VIEW . (5082-4970) 1.0 1.5 med Ip = 20mA
l [ NOTE: Luminous sterance, Ly, in foot lamberts, may be found from the equation
oo ro4—e Ly = 16.7 Iy, where ly isthe luminous intensity in millicandetas. |
NOTES T
ALL DIMENSIONS ARE IN T 1 254 (100) NOMINAL
MILLIMETRES (INCHES), 6440 ) 0
2. SILVER-PLATED LEADS, g
SEE APPLICATION 36 (01
BULLETINS,
3. AN EPOXY MINISCUS MAY EXTEND 43 (017
ABOUT tmm {,040") DOWN THE T S (013
LEADS. e -

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 mw
Average Forward Current 30 t 30! 3ol mA
. 60 60 60
Peak Forward Current See Figure 5 See Figure 10 See Figure 15 mA
Operating and Storage _&ro °
Temperature Range 55°C to 100°C
Lead Soldering Temperature o
[1.6mm (0.063 in.) from body] 260°C for 5 seconds
1. Derate from 50°C at 0.4mA/°C.
H H H i o
Electrical /Optical Characteristics at T,=25°C
Symbol Description Hl‘.MP-DSOO/0301 HLMP-0400/0401 HFMP-0500/0501 Units | Test Conditions
Min.| Typ. |Max.|Min.| Typ.|Max.| Min. | Typ. |Max.
204 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 Note 2
75 Speed of Response 90 90 200 ns
C Capacitance 17 17 17 pF VE=0; f=1 MHz
Q¢ Thermai Resistance 130 130 130 °C/W | Junction to Cathode
Lead at 1.6 mm
(0.063 in.) from
Body
VF Forward Voltage 25 | 3.0 25130 2513.0 \ lg= 25mA
Figures 2,7,12
BVr Reverse Breakdown 5.0 5.0 5.0 \ iR = 100 pA
Voltage
i Luminous Efficacy 147 570 665 Im/W | Note 3
NOTES:

1. 01,2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity.
The dominant wavelength, A4, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the

2
3.

. color of the device.
Radiant intensity, I, in watts/steradian, may be found from the equation I.=lv/nv, where lv is the luminous intensity in candelas and

nv is the luminous efficacy in lumens/watt.
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Figure 1. Relative Intensity vs. Wavelength.
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- SOLID STATE LAMPS

HEWLETT@" PACKARD | | HIGH EFFICIENCY RED - HLMP-1300.-1301(5082-4684)-1302
COMPONENTS YELLOW - HLMP-1400,-1401(5082-4584),-1402
GREEN * HLMP-1500,-1501(5082-4984),-1502

TECHNICAL DATA APRIL 1978

Features

e 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 s
GREEN ek

Description

The HLMP-1300, -1301, and -1302 have a Gallium

Arsenide Phosphide on Gallium Phosphide High Effi-

ciency Red Light Emitting Diode packaged ina T-1outline
Package D|menS|onS with a red diffused lens, which provides excellent on-off

contrast ratio, high axial luminous intensity and a wide
viewing angle.

PLASTIC 26711050 The HLMP-1400, -1401, and -1402 have a Gallium
N *%{:ﬁ:’ Arsenide Phosphide on Gallium Phosphide Yellow Light
>~ Emitting Diode packaged in a T-1 outline with a yellow
6.10 1 240) 4.70(.185) diffused lens, which provides good on-off contrast ratio,
£08 {200) ;________{_ 4.;9 (168) high axial luminous intensity and a wide viewing angle.
1 } The HLMP-1500, -1501, and -1502 have a Gallium
1~0'fé-34°l Phosphide Green Light Emitting Diode packaged ina T-1
’ outline with a green diffused lens, which provides good
on-off contrast ratio, high axial luminous intensity, and a
25.40 (1.00) 26.67 (1.05) wide viewing angle.
MIN. MIN.
Iy — Axial Luminous Intensity at 25°C
(Figures 3,8,15) s
Iy (med)
71 U | Min. | Typ.]|Test Conditions
0 High Efficlency Red
] L, 278 (.110) HLMP-1300 05 | 15
229(090) HLMP-1301 (-4684) | 1.0 | 2.0 |Ir=10 mA
— HLMP-1302 20 | 25
Nt Yellow
HLMP-1400 0.5 1.5
051020} HLMP-1401 (-4584) 1.0 | 25 |[lrF=10 mA
NOTES: 041 (016) HLMP-1402 25 | 40
1. ALL DIMENSIONS ARE IN MILLIMETRES {INCHES). Green
2 g{n’.a/f; f;ﬁfm LEADS. SEE APPLICATIONS HLMP-1500 o5 12
3. AN EPOXY MINISCUS MAY EXTEND ABOUT Tmm HLMP-1501 (-4984) | 0.8 | 2.0 [IF=20 mA
{.040”) DOWN THE LEADS. HLMP-1502 20 | 3.0
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Absolute Maximum Ratings at T,=25°C

High Efficlency Red Yellow Green
Parameter HLMP-1300,1301,1302 | HLMP-1400,1401,1402 | HLMP-1500,1501,1502 | Units
Power Dissipation (Derate 120 120 120 mWwW
Average Forward Current 2001] 200 30l2} 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

HLMP-1300, -1301, | HLMP-1400,-1401, | HLMP-1500, -1501,
-1302 -1402 -1502
Symbol Description Min. | Typ. [ Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Units | Test Conditions
20172 Included Angle
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
Ts Speed of Response 90 90 200 ns
(o} Capacitance 20 15 8 pF | VF=0; f=1 MHz
Quc Thermal Resistance 95 95 95 °C/W | Junction to
Cathode Lead
at 0.79mm
(0.031 in.)
From Body
VF Forward Voltage 2.2 3.0 2.2 3.0 2.4 3.0 " [F=10mA
at IF = 20mA (Figs. 2,7,12)
BVer Reverse Breakdown
Voltage 5.0 5.0 5.0 A IrR=100pA
My Luminous Efficacy 147 570 665 1m/W | Note 3

-

color of the device.

is the luminous efficacy in lumens/watt.

10

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

. Radiant intensity, le, in watts/steradian, may be found from the equation le=Iv/n,, where lv is the luminous intensity in candelasand 7,
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Figure 1. Relative Intensity vs. Wavelength.
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High Efficiency Red HLMP-1300,-1301(5082-4684) ,-1302
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Figure 2. Forward Current vs,
Forward Voltage.
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Green HLMP-1500-1501(5082-4984) -1502
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HEWLETT” PACKARD

COMPONENTS

VOLTAGE SENSING LED | 5082-4132

TECHNICAL DATA APRIL 1978

OUTLINE DRAWING e 318 (125)
2567 {.105)
PLASTIC
> 3.43 (135)
T =~ 792 (115)
T T
3.43(.135)
6.10 {.240) NOM.
508 (.200) v}
1.02 (.040)
NOM.
14,22 (0.56)
MIN. ‘544»211\?:6”
| !
|
|
N

. NOTE: AN EPOXY MINISCUS MAY EXTEND ABOUT 1mm (0.040”} DOWN THE LEADS.

Features

HIGH SENSITIVITY: 10mV ON TO OFF
BUILT IN LED CURRENT LIMITING

TEMPERATURE COMPENSATED THRESHOLD
VOLTAGE

COMPACT: PACKAGE INCLUDES
INTEGRATED CIRCUIT AND LED

GUARANTEED MINIMUM LUMINOUS
INTENSITY

THRESHOLD VOLTAGE CAN BE INCREASED
WITH EXTERNAL COMPONENT

Applications

Push-to-test battery voltage tester (pagers,
cameras, appliances, radios, test equipment. . .)
Logic level indicator

Power supply voltage monitor

V-U meter

Analog level sense

Voltage indicating arrays — use several with
different thresholds

Current monitor

BLOCK DIAGRAM

Vy O
COMPARATOR
TEMPERATURE I:
COMPENSATED LED -
REFERENCE DRIVER
VOLTAGE
LED
.
X~
GND. O
Description

The HP voltage sensing LEDs use an integrated circuit and a
red GaAsP LED to provide a complete voltage sensing function
in a standard red diffused T-1 LED package. When the input
voltage (V,y) exceeds the threshold voltage (V) the LED
turns “on”. The high gain of the comparator provides un-
ambiguous indication by the LED of the input voltage with
respect to the threshold voltage. The V-l characteristics are
resistive above and below the threshold voltage. This allows
battery testing under simulated load conditions. Use of a
resistor, diode or zener in series allows the threshold voltage
to be increased to any desired voltage. A resistor in paraliel
allows the sensing LED to be used as a current threshold
indicator.

The 5082-4732 has a nominal threshold voltage of 2.7V.

Absolute Maximum Ratings

Storage Temperature . . . ............ -55°C to +100°C
Operating Temperature. . . . . .......... -55°C to +85°C
Lead Solder Temperature . . . . ......... 230°C for 7 Sec
Input Voltage — Viy 11 . ..o ool +5V dc
Reverse Input Voltage — VR .. ............... -0.5V
NOTES:

1. Derate linearly above 50°C free-air temperature at a rate of 37mV/°C.
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Electro-Optical Characteristics at T,=25°C

5082-4732
Parameter Sym. Min. Typ. Max. Units Test Conditions Fig.
Threshold Voltage VTH 25 2.7 2.9 \Y 1,2
Temperature Coefficient AV
P 2VTH -1 mV/°C
of Threshold ATA
13 mA VN = 2.75V 2
* Input Current IiN
33 50 mA VN = 5.0V 2
Luminous Intensity ly 0.3 0.7 med VN = 2.75V 1
Wavelength APEAK 655 nm Measurement at peak
Dominant Wavelength Ad 639 nm Note 1
30 . 60 —T
Ta=25°C Ta =25°C
-
g 25 < 50
1 E
> / |
E 4 a
E 20 £ 40 Vi 000
] & shny y
Z s g 30
§ 10mv / = //
E 10 C:FF — OI: y % 2 AViy /
3 "/ N T ” 809/1/
| 5 Z 10 /1 V
0 0
0 1 2 3 a 5 6 0 1 2 3 4 5 6

Viy — INPUT VOLTAGE -V Vin — INPUT VOLTAGE -V

Figure 3. Relative Luminous Intensity vs.
Angular Displacement.

Figure 1. Luminous Intensity vs.
Input Voltage.

Figure 2. Input Current vs. input Voltage.

Techniques For Increasing The Threshold Voltage

Vi V’TH
Q External Component ViTH TC= (mV/°C)
ATA
EXTERNAL Schottky Diode
COMPONENT V?——D'—-——VO VTH + 0.45V -2
™ TH (HP 5082-2835)
P-N Diode
Vau o———[)l———o VTH +0.75V -25
__________ Viu Vi (1N914)
r 1
1 ' ~
! _» | voLTaGe -~ LED
: e : SENSING D_-D}_o VTH + 1.6V -29
! e Vit Ve (HP 5082-4484)
|
(S I o
. B Zener Diode
VTH+Vz —1 + Zener TC
= vITH v vTH
z

Notes:

1. The dominant wavelength, Aq, is derived from the CIE chromaticity diagram and represents the single wavelength which
defines the color of the device.
2. ITH is the maximum current just below the threshold, VTH. Since both IT and VTH are variable, a precise value of
V TH is obtainable only by selecting R to fit the measured characteristics of the individual devices (e.g., with curve tracer).
3. The temperature coefficient (TC) will be a function of the resistor TC and the value of the resistor.
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HEWLETT hp; PACKARD \ RESISTOR LEDS gggg ﬁgg

TECHNICAL DATA APRIL 1978
318 (125)
COLOR DOT 318
CATHODE  'mauer  PLASTIC ™ zEhe
IDENTIFICATION pLagTIC 3.43(.136)
5.08 (.200) . Ty = 292 (115)
432 (170) f ¥
03s5) | im0 6.10 (:240) M
0.89 1,035 813 {320) 8T X
084 1.025) 1 5.8 (200} ). __ _| vy
| - - 5.33(.210)
p.aan'so) R K i
EXIRYT] 1.02(040)
290 (115} NOM.
1.40 (,055) 1
078 L030) 3,05 (120)
3.05 (.120) 1822 (0.56)
12 203 (080 et 22 1549 061
(600) (.65)
MIN. N.
| ‘ 0.76 1.030)
=i 051 to2o) J
3.05 (.120) 3.05 (0.1
203 (:080) - L- O o 20
- 254 (.100)
" ™ " 293 (080)
0.64 (.025)
l - 038 {015) ""
- 6.10 (.240) ) 9 !
5.59 (220} GND. annm .
<’ 1
0.76 (.030) - v
651 (020) ™ .64 025)
S1E920 cathope " N MILLIMETRES AND (i 0.38 (075)
5082-4860 DIMENSIONS 1 RES AND (INCHES)
NOTE: AN EPOXY MINISCUS MAY EXTEND ABOUT . 5082-4468

Tmm (0.040"") DOWN THE LEADS.

Features
o TTL COMPATIBLE: 16mA @ 5 VOLTS TYPICAL
e INTEGRAL CURRENT LIMITING RESISTOR

° T-1 DIAMETER PACKAGE, 3.18mm (.125 in.)
T-1% DIAMETER PACKAGE, 5.08mm (.200 in.)

e RUGGED AND RELIABLE
Description

The HP Resistor-LED series provides an integral current limiting resistor in series with the LED. Applica-
tions include panel mounted indicators, cartridge indicators, and lighted switches.

The 5082-4860 is a standard red diffused 5.08mm (.200"’) diameter (T-13% size) LED, with long wire wrap-
pable leads.

The 5082-4468 is a clear diffused 3.18mm (.125"’) diameter (T-1 size) LED.
Absolute Maximum Ratings at TA=25°C

DC Forward Voltage [Derate linearly to 5V @ 100°C] ... ...t iiiiiiiiieieieinennnns 7.5V
ReVErsE Volage ...ttt ittt e s et ettt et et et e e, v
Isolation Voltage [between lead and base of the 5082-4860]. .. .. .......ccvieiririienenen... 300V
Operating and Storage Temperature Range ... .........c.oiiciiinnennnnnnnnns —55°C to +100°C
Lead Soldering Temperature .. ......c.ociueitnnsneenennenennenneaeeanannnns 230°C for 7 sec.
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Electrical Characteristics at T,=25°C

5082-4860/-4468
Symbol Parameters Min. Typ. Max. Units Test Conditions
ly Luminous Intensity 0.3 0.8 mcd Vg =5.0V
APEAK Wavelength 655 nm Measurement at Peak
Ty Speed of Response 15 ns
Ie Forward Current 16 20 mA Ve =5.0V
BVg Reverse Breakdown Voltage 3 Vv Ig = 100uA

TYPICAL RELATIVE LUMINOUS INTENSITY VERSUS ANGULAR DISPLACEMENT

4860

4468

25

20

I — FORWARD CURRENT — mA
-
o

L1/

L/

0 2 4 6 8
Vg — FORWARD VOLTAGE — V

Figure 1, Typical DC Forward Current —
Voltage Characteristic
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Figure 2. Relative Luminosity vs, Case
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HERMETIC

T0-46 PANEL MOUNT

= SOLID 1NG092 (5082-4620) 5082-4687
E 1NG093 (5082-4520) 5082-4587
HEWLETT i, PACKARD STATE | ooss fsvszdszo) o2
IN5765 (5082-4420) 5082-4787
COMPONENTS LAMPS JAN 1N5765/ING092/1N60S3/1NG034
JAN TX 1N5765/ING092/ING093/ING094
TECHNICAL DATA APRIL 1978
Features
e CHOICE OF 4 COLORS
Red
High Efficiency Red
Yellow
Green

o DESIGNED FOR HIGH-RELIABILITY
APPLICATIONS

o HERMETICALLY SEALED
* WIDE VIEWING ANGLE

* LOW POWER OPERATION
e |C COMPATIBLE

¢ LONG LIFE

® PANEL MOUNT OPTION HAS WIRE
WRAPPABLE LEADS AND AN
ELECTRICALLY ISOLATED CASE

Description

The 1N5765, 1N6092, 1N6093, and 1N6094 are hermeti-
cally sealed solid state lamps encapsulated in a TO-46
package with a tinted diffused plastic lens over a glass
window. These hermetic lamps provide good on-off
contrast, high axial luminous intensity and a wide viewing
angle.

The 5082-4787, 4687, 4587 and 4987 are hermetically
sealed solid state lamps encapsulated in a panel
mountable fixture. The semiconductor chips are pack-
aged in a hermetically sealed TO-46 package with atinted
diffused plastic lens over glass window. This TO-46
package is then encapsulated in a panel mountable fixture
designed for high reliability applications. The encapsu-
lated LED lamp assembly provides a high on-off contrast,
a high axial luminous intensity and a wide viewing angle.

The 1N5765 and 5082-4787 utilize a GaAsP LED chip with
a red diffused plastic lens over glass window.

The 1N6092 and 5082-4687 have a high efficiency red
GaAsP on GaP LED chip with a red diffused plastic lens
over glass window. This lamp’s efficiency is comparable to
that of a GaP red but extends to higher current levels.

The 1N6093 and 5082-4587 provide a yellow GaAsP on
GaP LED chip with ayellow diffused plastic lens over glass
window.

The 1N6094 and 5082-4987 provide a greeh GaP LED chip
with a green diffused plastic lens over glass window.

COLOR CODE IDENTIFICATION

RED 1N5765, 5082-4787
HIGH EFFICIENCY RED 1N6092, 5082-4687
YELLOW 1N6093, 5082-4587
GREEN 1N6094, 5082-4987

HERMETIC PANEL MOUNT
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JAN 1N5765:

Samples of each lot are subjected to Group A inspection for parameters listed in Table |, and to Group

B and Group C tests listed below. All tests are to the conditions and limits specified by MIL-S-19500/467. A summary of
the data gathered in Groups A, B, and C lot acceptance testing is supplied with each shipment.

JAN TX 1N5765:

Devices undergo 100% screening tests as listed below to the conditions and limits specified by MIL-

S-19500/467. The JAN TX lot is then subjected to Group A, Group B and Group C tests as for the JAN 1N5765 above.

A summary of the data gathered in Groups A, B and C acceptance testing can be provided upon request. Serialized data can
be gathered, but lead times will be increased accordingly.

Method Method
Group B Sample Acceptance Tests MIL-STD-750 Group C Sample Acceptance Tests MIL-STD-750
Physical Dimensions 2066 Low Temp Operation (—55°C)
Breakdown Voltage 4021
Solderability 2026 Temperature Cycling 1051A
Resistance to Solvents *
Thermal Shock 1056A Temp. Storage (100°C, 1K hours) 1031
Operating Life (50mAdc, 1K hours) 1026
Temperature Cycling 1051A
Peak Forward Pulse Current
Fine Leak Test 1071H
TX Screening (100%)
Gross Leak Test 1071C
Temp. Storage (100°C, 72 hours)
Moisture Resistance 1021
Temperature Cycling 1051A
Mechanical Shock 2016
Constant Acceleration 2006
Vibration 2056
Fine Leak Test 1071H
Constant Acceleration 2006
Gross Leak Test 1071C
Terminal Strength 2036E
Burn-in {50mAdc, 168 hours)
Salt Atmosphere 1041
- s (100°C, 340 h ) 1032 Evaluation of Drift
emp. St , Le]
mp. Storage urs, (ly, Ve . 1g)
Operating Life (60mAdc, 340 hours) 1027

*MIL-STD-202 Method 215

Electrical / Optical Characteristics at T,=25°C

(Per Table 1, Group A Testing of MIL-S 19500/467)

Specification Symbol Min, Max. | Units Test Conditions
Luminous Intensity (Axial) 11 0.5 3.0 mcd {g =20mAdc, 6 = 0°
Luminous Intensity (off Axis) l2 0.3 med Ig = 20mAdc, 6 = 30° [see Note 2]
Wavelength A, 630 700 nM Design Parameter
Capacitance C 300 pF Vg =0,f=1MHz
Forward Voltage VE 2.0 Vde Ig =20mAdc
Reverse Current Ir 1 HAdc Vg = 3Vdc [see Note 2]

NOTES:

1. Derate 0.67 mAdc/°C for Tp above 25°C.
2. These specifications apply only to JAN/JAN TX levels.
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Absolute Maximum Ratings at T,=25°C

Red High Eff. Red Yellow Green Units
1N5765/4787 | 1N6092/4687 | 1N6093/4587 | IN6094/4987

Parameter

Power Dissipation

(derate linearly from 50°C at 100 120 120 120 mw

1.6mW/°C)

Average Forward Current 50111 35121 35021 35l2] mA
1000 60 60 60

Peak Forward Current See Fig.5 | SeeFig. 10 | See Fig. 15 | See Fig. 20 mA

Operating and Storage
Temperature Range

Lead Soldering Temperature o
[1.6mm (0.063 in.) from body] 260°C for 7 seconds.

1. Derate from 50°C at 0.2mA/°C
2. Derate from 50°C at 0.5mA/°C

Electrical/Optical Characteristics at T,=25°C

-65°C to 100°C

1N5765/5082-4787 | 1N6092/5082-4687 | IN6093/5082-4587 | 1N6094/5082-4087
Symbol | Description Units | Test Conditlons
. Min. | Typ. |Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
Ig = 20mA
N Axial Luminous 0.5 1.0 1.0 25 1.0 | 25 08 1.6 mcd Figs. 3,8,13,18
Intensity At Ir = 25mA
20, Included Angle 60 70 70 70 deg- | Note 1. Figures
Between Half 6, 11,18, 21
Luminous Intensity
" Paints
APEAK Peak Wavelength 655 635 583 565 nm Measurement
at Peak
Ad Dominant Wavelength 640 626 585 570 nm Note 2
75 Speed of Response 10 200 200 200 ns
(o3 Capacitance 200 35 35 35 pF Vi=0; =1 MHz
¢ Thermal Resistance* 425 425 425 425 °C/W | Note 3
9c Thermal Resistance** 550 550 550 550 *C/W | Note 3
VF Forward Voltage 1.6 20 20 3.0 20 3.0 21 3.0 v Ig = 20mA
Figures 2, 7,
At lp = 25mA 12,17
BVR Reverse Breakdown 4 5 50 50 50 v Ig = 100uA
Voltage
™ Luminous Efficacy 56 140 455 600 im/W | Note 4

NOTES:

1. 81,2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity.

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

3. Junction to Cathode Lead with 3.18mm (0.125 inch) of leads exposed between base of flange and heat sink.

4. Radiant intensity, I, in watts/steradian, may be found from the equation I. = I,/ny, where |, is the luminous intensity in candelas and »y is the luminous
efficacy in lumens/watt.

*Panel mount.

**T0-46
1.0
HIGH EFFICIENCY
Ty =25C

> GREEN YELLOW ) GaAsP RED
z e
]
2 .
w
£ / \
w 05 A\
2
e
<
3
o
-3

o -~ . - —

500 550 600 650 700 750

WAVELENGTH — nm

Figure 1. Relative Intensity vs. Wavalength.
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Package Dimensions

1N5765, 1N6092, TN6093, 1N6094

__4_ (.176)
33821190 TINTED PLASTIC
" OVER GLASS LENS
4,57 {.180)
5082-4787, 4687, 4587, 4987 .35 (225 l
T\ GLASS/METAL
13.21(520) | 9.86 (.388) | - —_— HERMETIC CAN
1270 (.500) 9.47 (373) r 0.4 )
1.78 (.070) 12.7 1,600 246 (970) oortoz
‘ 152 (.060) 128 (583) CATHODE 26.2{1.030
CATHODE
/ l 353 L \GOLD PLATED
2.67 (.105) 338(.133)
41 (095) l M_ 01 o
_T T \ 051 (0
\ 0.71 (.028)
\ - 312:32 UNF-2A NOTE 3) 056 (022}
- CONDUGTIVE SURFACE (4LODINE) 0,71 (.028)
0,64 (.025) 056 (.022)
T NOMINAL
NOTES:
1. ALL EXTERNAL METAL SURFACES OF THE PACKAGE
ARE BLACK ANODIZED EXCEPT FOR THE ALODINE
AREA GF THE FLANGE AND THE GOLD PLATED LEADS.
2. MOUNTING HARDWARE WHICH INCLUDES ONE LOCK J
WASHER AND ONE HEX-NUT IS INCLUDED WITH EACH CATHODE — 081 (032
PANEL MOUNTABLE HERMETIC SOLID STATE LAMP, 1.07 (.042)
3. USE OF METRIC DRILL SIZE 8.20 MILLIMETRES OR
ENGLISH DRILL SIZE P (0.323 INCH) IS RECOMMENDED QUTLINE TO-46
FOR PRODUCING HOLE IN THE PANEL FOR PANEL
MOUNTING, NOTES:
4. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES). . ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).
2. GOLD-PLATED LEADS.
50 25 15 T
al I 1. =25°C T, = 25°C
< 3} TBC x A / _ '
[ a3 20 g
'l 20} gz / 32
EE
2 L] / Eé e =Y
z 8@ 15 2 ~
5 ¢ 32 £ it S R
° E 28 ug -T
2 o 52 N
< Y od 3% 10 =3
£ a+ uE I s
o 3 22 ! ux
o =23 xO
1 g 5 =
w 2F o
- o
1 o 0
1.40 150 1.60 1.70 o 10 20 30 40 50 0 50 100 150 200 250 300 350
Vg — FORWARD VOLTAGE — VOLTS t — FORWARD CURRENT - mA Ipgax — 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.
uy 1N5765/4787
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Figure 5. Maximum Tolerable Peak Current vs. Pulse Duration.

(Ipc MAX as per MAX Ratings)

Figure 6. Relative Luminous Intensity vs. Angular Displacement.
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HIGH EFFICIENCY RED 1N6092 /5082-4687
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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. (Ipg MAX
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HEWLETT {hp; PACKARD

COMPONENTS

CLIP AND RETAINING
RING FOR PANEL
MOUNTED LEDs

5082- 4707

TECHNICAL DATA  APRIL 1977

Description

The 5082-4707 is a black plastic mounting clip
and retaining ring. It is designed to panel mount
Hewlett Packard Solid State T-1% size lamps. This
clip and ring combination is intended for installa-
tion in instrument panels up to 3.18mm (.125")
thick. For panels greater than 3.18mm (.125"),
counterboring is required to the 3.18mm (.125")
thickness.

Mounting Instructions

1. Drill a 6.35mm (.250”) dia. hole in the
panel. Deburr but do not chamfer the
edges of the hole.

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

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

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

NOTES: 1. DIMENSIONS IN MILLIMETERS (INCHES).

2. TOLERANCES +.25 (.010).

'fl" (.280) DIA.—»'

- 6.73
(265)
6.35
4.06
o U 2 (160)

|

L] 0.64 (.025)
l~— 6.86 (.270) DIA—>]
I__s,z1 (Azos)‘,l 953 (.375 ) DIA.—»
DIA.
8.00 (.315) DIA.
RETAINING
cLip RING

3.
(.150)

DN

2
Y

SN

PLIERS

G
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N

NUT DRIVER NUT DRIVER

)
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o Red, High Efficiency Red, Yellow
and Green Seven Segment Displays

o Red Seven Segment Displays

o |ntegrated Displays

o Hermetically Sealed Integrated Displays
e Alphanumeric Displays

e Chips
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Red, High Efficiency Red, Yellow and Green Seven Segment LED Displays

Device Description Package Application P’:ge
7.62mm (.3”) High 14 Pin Epoxy, General Purpose Market 69
5082-7610 | Efficiency Red, Common 7.62mm (.3") DIP o Test Equipment
Anode, LHDP 75"Hx .4"Wx .18"D o Digital Clocks
“7.62mm (.3} High ® Clock Radios
50827611 | Efficiency Red, Common * TV Channel Indicators
Anode, RHDP ° guslness Machines
- igital Inst t
7.62mm (.3") High 10 Pin Epoxy, « Automobiies
5082-7613 | Efficiency Red, Common 7.62mm (.3") DIP ) .
Cathode, RHDP 75"Hx.4"Wx.18"D | For further information ask for
—— - Application Note 941 and 964;
émem (.3R )dH'Sh, | 14 Pin EDOXI)/, Application Bulletins 1 through
50827616 | - \ciency Red, Universa 7.62mm (.3") DIP 4. (See page 218)
Polarity Overflow Indicator J75"Hx .4"Wx .18"D
RHDP
7.62mm (.3") Yellow,
5082-7620 Common Anode LHDP
7.62mm (.3”) Yellow,
50827621 | o mon Anode RHDP
7.62mm (.3") Yellow, (Same as 5082-7613)
5082:7623 | ¢ommon Cathode, RHDP
7.62mm (.3") Yellow, 14 Pin Epoxy,
5082-7626 | Universal Polarity & Overflow |7.62mm (.3") DIP
Indicator RHDP 75"H x .4"W x.18"D
7.62mm (.3") Green,
50827630 | o0 mon Anode LHDP
7.62mm (.3") Green,
50827631 | £ mmon Anode RHDP
7.62mm (.3") Green, (Same as 5082-7613)
50827633 | ¢y mmon Cathode RHDP
7.62mm (.3”) Green, 14 Pin Epoxy,
5082-7636 | Universal Polarity & Overflow |7.62mm (.3")DIP
Indicator RHDP 75"Hx 4"Wx .18"D
7.62mm (.3") High Efficiency | 14 Pin Epoxy, 63
HOSP-3530 | Red, Common Anode, LHDP | 7.62mm (.3") DIP
HDSP-3531 7.62mm (.3") High Efficiency 757H x A"W x18"D
Red, Common Anode, RHDP
HDSP-3533 | 7:62mm (3") High Efficiency | 160 Epoxy. o
Red, Common Cathode RHDP 75"H x 4"W x .18"D
. : 7.62mm (.3") High Efficiency | 14 Pin Epoxy,
HDSP-3536 | Red, Universal Polarity 7.62mm (.3") DIP
Overflow Indicator RHDP 75"H x 4"W x.18"D
7.62mm (.3”) Yellow,
HDSP-4030 | ¢5mmon Anode, LHDP
7.62mm (.3") Yellow,
HDSP-4031 | ¢ mman Anode, RHDP
o 10 Pin Epoxy
7.62mm (.3") Yellow, '
HDSP-4033 ! 7.62mm (.3") DIP
Common Cathode, RHDP 75"H x 4"W x .18"D
7.62mm (.3") Yellow, 14 Pin Epoxy,
HDSP-4036 | Universal Polarity Overflow 7.62mm (.3") DIP
Indicator RHDP 75"H x 4"W x .18"D
10.92mm(.43") High 14 Pin Epoxy, 7
5082-7650 | Efficiency Red, Common 7.62mm (.3") DIP :
Anode, LHDP .75"H x .5"W x .25"D
10.92mm (.43") High
5082-7651 | Efficiency Red, Common
Anode, RHDP
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Device

Description

Package

Application

Page
No.

5082-7653

10.92mm (.43") High
Efficiency Red, Common
Cathode RHDP

5082-7656

10.92mm (.43") High
Efficiency Red Universal
Polarity & Overflow Indicator
RHDP

5082-7660

10.92mm(.43") Yellow
Common Anode LHDP

5082-7661

10.92mm(.43") Yellow
Common Anode RHDP

5082-7663

10.92mm(.43") Yellow
Common Cathode RHDP

5082-7666

10.92mm(.43") Yellow
Universal Polarity & Overflow
Indicator RHDP

5082-7670

10.92mm(.43") Green
Common Anode LHDP

5082-7671

10.92mm(.43") Green
Common Anode RHDP

5082-7673

10.92mm(.43") Green
Common Cathode RHDP

5082-7676

10.92mm(.43") Green
Universal Polarity & Overflow
Indicator RHDP

HDSP-3730

10.92mm (.43") High
Efficiency Red, Common
Anode, LHDP

HDSP-3731

10.92mm (.43") High
Efficiency Red, Common
Anode, RHDP

HDSP-3733

10.92mm (.43") High
Efficiency Red, Common
Cathode, RHDP

HDSP-3736

10.92mm (.43") High
Efficiency Red, Universal
Polarity Overflow Indicator
RHDP

HDSP-4130

10.92mm (.43") Yellow,
Common Anode LHDP

HDSP-4131

10.92mm (.43") Yellow,
Common Anode RHDP

HDSP-4133

10.92mm (.43") Yellow,
Common Cathode RHDP

HDSP-4136

10.92mm (.43") Yellow,
Universal Polarity Overflow
Indicator RHDP

14 Pin Epoxy,
7.62mm (.3") DIP
.75"H x .5"W x .25"D

General Purpose Market
e Test Equipment

o Digital Clocks

o Clock Radios

o TV Channel Indicators
o Business Machines

o Digital Instruments

e Automobiles

For further information ask for
Application Note 941 and 964;
Application Bulletins 1 through
4. (See page 218)

74
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HDSP-3400

20.32mm (.8") Red, Common
Anode LHDP

HDSP-3401

20.32mm (.8") Red, Common
Anode RHDP

HDSP-3403

20.32mm (.8") Red, Common
Cathode RHDP

HDSP-3405

20.32mm (.8") Red, Common
Cathode LHDP

HDSP-3406

20.32mm (.8") Red, Universal
Polarity Overflow Indicator
RHDP

18 Pin Epoxy,
20.32mm (.8") DIP
1.09"H x .78"W x
.33"D

General Purpose Market
o Test Equipment

o Digital Clocks

e Clock Radios

o TV Channel Indicators
o Business Machines

o Digital Instruments

For further information ask for
Application Note 941 and 964;
Application Bulletins 1 through
4, (See page 218)
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Page

Device Description Package Application No
5082-7730 7.62mm(.3") Red, Common 14 Pin Epoxy, General Purpose Market L]
Anode, LHDP 7.62mm(.3") DIP o Test Equipment
75"Hx .4"Wx.18"D | e Digital Clocks
‘ e Clock Radios
50827731 7.62mm(.3"") Red, Common e TV Channel Indicators
Anode, RHDP e Business Machines
o Digital Instruments
7.62mm(.3"") Red, Common e Automobiles
5082-7736 fr:jqde, PO'BI’IIY & Qverflow For further information ask for
ndicator Application Note 941 and 964;
" . Application Bulletins 1 through
. 7.62mm(.3") Red, Common 10 Pin Epoxy,
50827740 | (. thode, RHDP 7.62mm (.3") DIP 4. (See page 218)
JJ5"Hx.4"Wx.18"D
: 10.92mm(.43") Red, Common | 14 Pin Epoxy, 83
50827750 | pnode, LHDP 7.62mm (.3”) DIP
10.92mm(.43") Red, Common -75"H x .5"W x.25"D
50827751 | Anode, RHDP
10.92mm(.43") Red, Universal
5082-7756 | Polarity & Overflow Indicator,
RHDP
10.92mm(.43") Red, Common
50827760 | (athode, RHDP
Red Seven Segment LED Displays
Device Description Package Application P,:gs
5082-7402 2..79mm(.11“) Red, 3 Digits 12 Pin Epoxy, Small Display Market 87
Right,[1] Centered D.P. 7.62mm (.3") DIP o Portable/Battery
,, — Power Instruments
50827403 | 273pmt11) Red, 3 Digits « Portable Calculators
: -~ e o Digital Counters
5082-7404 2.79mm(.11") Red, 4 D|glt$ o Digital Thermometers
Centered D.P. o Digital Micrometers
. 2.79mm(.11") Red, 5 Digits, 14 Pin Epoxy, ® Stopwatches
5082-7405 Centered D.P. 7.62mm (.3") DIP . gampras
2.79mm (.11") Red, 3 Digits | 12 Pin Epoxy, © vopiers
50827412 | gighe, (1] RHDP 7.62mm (.3") DIP . E;?;;;’J:":"'m“e
2.79mm (.11”) Red, 3 Digits e Data Entry Terminals
S082:7413 Left, 1] RHDP ® Taxi Meters
2.79mm(.11”") Red, 4 Digit,
50827414 RHDP ! For further information ask for
— " Application Note 937.
2.79mm(.11") Red, 5 Digit, 14 Pin Epoxy,
50827415 | oo 7.62mm (.3") DIP (See page 218)
! 2.79mm(.11") Red, 2 Digits | 12 Pin Epoxy, 9
50827432 | giohe [20 RHDP 7.62mm (.3") DIP
2.79mm(;11”’) Red, 3 Digits,
5082-7433 RHDP
2.67mm(.1(]5") Red, 8 Digits, | 50.8mm(2") P.C. Bd., 95
5082-7440 Mounted on P.C. Board 17 Term. Edge Con.
g 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 | \ounted on P.C. Board 17 Term. Edge Con.
5082.7449 2.67mm(.105") Red, 9 Digits, | 60.3mm(2.375")PC Bd.,

Mounted on P.C. Board

17 Term. Edge Con.
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Page

Device Description Package Application No.
5082-7442 2.54mm(.100") Red, 12 Digits, | 60.3mm(2.375")PC Bd., | Small Display Market 99
Mounted on P.C. Board 20 Term. Edge Con. o Portable/Battery
Power Instruments
50827445 2.54mm(.100") Red, 12 Digits, | 59.6mm(2.345")PC Bd., | e Portable Calculators
Mounted on P.C. Board 20 Term. Edge Con. o Digital Counters
o Digital Thermometers
5082-7444 2.54mm(.100") Red, 14 Digits, | 60.3mm(2.375") PC Bd.,| o Digital Micrometers
Mounted on P.C. Board 22 Term. Edge Con. o Stopwatches
o Cameras
5082-7446 2.92mm(.115") Red, 16 Digits, | 69.85mm(2.750”)PC Bd.,| o Copiers
Mounted on P.C. Board 24 Term. Edge Con. o Digital Telephone
Peripherals
5082-7447 | 2:85mm(.112") Red, 14 Digits, | 60.3mm(2.375") PC Bd., | o Data Entry Terminals
Mounted on P.C. Board 22 Term. Edge Con. o Taxi Meters
For further information ask for
5082-7240 2.59mm(.102") Red, 8 Digits, | 50.8mm(2") PC Bd., Application Note 937. 103
Mounted on P.C. Board 17 Term. Edge Con. (See page 218)
2.59mm(.102") Red, 9 Digits,
50827241 Mounted on P.C. Board.
4.45mm(.175") Red, 5 Digits, | 50.8mm(2") PC Bd.,
5082-7265 | Mounted on P.C. Board. 15 Term. Edge Con.
Centered D.P.
4.45mm(.175") Red, 5 Digits
5082:7285 | Mounted on P.C. Board. RHDP
4.45mm(.175") Red, 15 Digits, | 91.2mm(3.53") PC Bd.,
5082-7275 | Mounted on P.C. Board. 23 Term. Edge Con.
Centered D.P.
4.45mm(.175") Red, 15 Digits,
5082:7295 | mounted on P.C. Board. RHDP
Integrated LED Displays
Device Description Paclage Application PNage
7.4mm (.29") 4x7 Single Digit | 8 Pin Epoxy, General Purpose Market 111
5082-7300 | Numeric, RHDP, Built-In 15.2mm (.6") DIP o Test Equipment
Decover/Driver/Memory o Business Machines
7.4mm (.28”) 4x7 Single Digit ° 2”,’""!“9' Peripherals
5082-7302 | Numeric, LHDP, Built-In ° Avionics
Decover/Driver/Memory For further information ask
p " — for Application Note 934 on
7.4mm (.29") 4x7 Single Digit " N
5082-7340 | Hexadecimal, Built-In LE% Display 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 115
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 ° ) ,
5082-7357 | Numeric, LHDP, Built-In  Where Ceramic Package IC's
Decoder/Driver/Memory are required.
7.4mm (.29") 4x7 Single Digit
5082-7359 | Hexadecimal, Built-In
Decoder/Driver/Memory
5082-7358 7.4mm(.29"") Overrange

Character Plus/Minus Sign
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Hermetically Sealed Integrated LED Displays

Device Description Package Application Plage
6.8mm (.27") 5x7 Single Digit | 8 Pin Hermetic e Ground, Airborne, 120
5082-7010 | Numeric, LHDP, Built-In 2.54mm (.100") Pin Shipboard Equipment
Decoder/Driver Centers e Fire Control Systems
50827011 g;smm (.27") Plus/Minus o Space Flight Systems
ign
7.4mm (.29") 4x7 Single Digit | 8 Pin Hermetic e Ground, Airborne, 126
5082-7391 | Numeric, RHDP, Built-In 15.2mm (.6"”) DIP Shipboard Equipment
Decoder/Driver/Memory with Gold Plated Leads | e Fire Control Systems
o " — Space Flight Systems
7.4mm(.29”) 4x7 Single Digit ° N A
5082-7392 | Numeric, LHDP, Built-In . 0/}"")9')'"‘:;3:‘02:"3""“\/
Decoder/Dr'iver/Me.mory — (TX Programs available,
7.4mm(.29") 4x7 Single Digit see page 126)
5082-7395 | Hexadecimal, Built-In
Decoder/Driver/Memory
7.4mm(.29"') Overrange
5082:7393 Character Plus/Minus Sign
Alphanumeric LED Displays
Device Description Package Application P':ge
3.8mm (.15") 5x7 Four Char- | 12 Pin Ceramic 7.62mm | e Programmable Calculators 132
HDSP-2000{ acter Alphanumeric Built-In (.3") DIP. Redglass e Computer Terminals
Shift Register, Drivers - Contrast Filter e Business Machines
e Medical Instruments
e Portable, Hand-held or
mobile data entry, read-
out or communications
For further information ask for
Application Note 966 and
Application Bulletin 51
3.8mm (.15") Sixteen 26 Pin e Computer Peripherals and 136
HDSP-6504| Segment Four Character 15.2mm (.6”) DIP Terminals
Alphanumeric o Computer Base Emergency
Mobile Units
o Automotive Instrument
Panels
3.8mm (.15") Sixteen 22 Pin o Desk Top Calculators
HDSP-6508| Segment Eight Character 15.2mm (.6") DIP e Hand-held Instruments
Alphanumeric For further information ask for
Application Note 931 and
Application Bulletin 53
7.4mm (.28") 5x7 Three Digit | 22 Pin Hermetic General Purpose Market 142
50827100 | A\ shanumeric 15.2mm (.6”) DIP * Business Machines
o Calculators
" . " . Solid State CRT
7.4mm (.29") 5x7 Four Digit | 28 Pin Hermetic ® o0 e -
5082-7101 Alphanumeric 15.2mm (.6") DIP o High Reliability Applications
For further information ask for
5082-7102 | 7-4mm (.29") 5x7 Five Digit | 36 Pin Hermetic Application Note 931 on
Alphanumeric 15.2mm (.6”) DIP Alphanumeric Displays
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LED Chips

. e Shipping Tilt Chip Page
Device Description Carrier Angle Size No.
5082- | 7 Seg. 53 mil Character Height Monolithic | Wafer Mounted 146
7811 | LED Chip in Scribed Wafer Form On Vinyl Film 6° 1.50x1.35mm
- - o (typical) (59x53mil)
5082- |7 Seg. 53 mil Character Height Monolithic
7821 | LED Chip Waffle Pack
5082- | 7 Seg. 80 mil Character Height Monolithic | Wafer Mounted
7832 | LED Chip in Scribed Wafer Form OnViny! Film
5° 2.24x1.42mm
(typical) (88x56mil)
5082- | 7 Seg. 80 mil Character Height Monolithic | Waffle Pack
7842 | LED Chip
5082- | 9 Seg. 80 mil Character Height Monolithic | Wafer Mounted 150
7833 | LED Chip in Scribed Wafer Form on Vinyl Film 5 2.24 x 1.62mm
5082- | 9 Seg. 80 mil Character Height Monolithic | Waffle Pack (88 x 64mm)
7843 | LED Chip
5082- | 7 Seg. 88 mil Character Height Monolithic | Wafer Mounted
7837 | LED Chip in Scribed Wafer Form on Vinyl Film 5 2.5x 1.6mm
5082- | 7 Seg. 88 mil Character Height Monolithic | Waffle Pack (98 x 63mil)
7847 | LED Chip
5082 | 2 Seg. “ONE" 88 mil Character Height Wafer Mounted
7838 | Manolithic LED Chip in Scribed Wafer on Vinyl Film
Form _ 2.36 x 0.64mm
5082- | 2 Seg. “ONE" 88 mil Character Height Waffle Pack (93 x 25mil)
7848 | Monolithic LED Chip
5082- | 7 Seg. 100 mil Character Height Monolithic | Wafer Mounted 146
7851 | LED Chip in Scribed Wafer Form On Vinyl Film 5° 2.27x1.91mm
5082- | 7 Seg. 100 mil Character Height Monolithic | Waffle Pack (107x75mil)
7861 | LED Chip
5082- | 9 Seg. 100 mil Character Height Monolithic | Wafer Mounted
7852 | LED Chip in Scribed Wafer Form On Vinyl Film 5° 2.72x1.91mm
5082- | 9 Seg. 100 mil Character Height Monolithic | Waffle Pack (107x75mil)
7862 [ LED Chip
5082- | 2 Seg. 100 mil Character Height Monolithic | Wafer Mounted
7853 | LED Chip in Scribed Wafer Form On Vinyl Film 5° 2.72x0.89mm
5082- | 2 Seg. 100 mil Character Height Monalithic | Waffle Pack (107x 35mil)
7863 | LED Chip

57




. . Shipping Tilt Chip Page
Device Description Carrier Angle Size No.
5082- | 7 Seg. 120 mil Character Height Monolithic | Wafer Mounted 146
7871 | LED Chip in Scribed Wafer Form On Vinyl Film 5° 3-25"134'{""
5082- | 7 Seg. 120 mil Character Height Monolithic | Watfle Pack (128x92mil)
7881 | LED Chip
5082- | 9 Seg. 120 mil Character Height Monolithic | Wafer Mounted 150
7872 | LED Chip in Scribed Wafer Form on Vinyl Film £ 3,95 x 2.34mm
5082- | 9 Seg. 120 mil Character Height Monolithic | Waffle Pack (128 x 92mil)
7882 | LED Chip
5082- | Dash Colon Monolithic LED Chip in Wafer Mounted
7856 | Scribed Wafer Form ] on Vinyl Film o
5082- | Dash Colon Monolithic LED Chip Waffle Pack R P
7866
5082- | 11 mil Discrete LED Waffle Pack 146
I 7892 0.38x0.38mm
el N
5082- | 11 mil Discrete LED Glass Vial (16x16mil)
7893
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20mm(©8) RED |
SEVEN SEGMENT | MSPatl
COMPONENTS pv‘ﬁ:‘“‘ DISPLAY

HEWLETT@ PACKARD

TECHNICAL DATA APRIL 1978

Features

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

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

LOW POWER REQUIREMENTS
Single GaAsP Chip per Segment

EASY MOUNTING ON PC BOARD OR SOCKETS
Industry Standard 15.24mm (0.6”) DIP with
Lead Spacing on 2.54mm (0.1”) Centers
Industry Standard Package Dimensions
and Pinouts

CATEGORIZED FOR LUMINOUS INTENSITY Description
Assures Uniformity of Light Output from

f The HDSP-3400 Series are very large 20.32mm (0.8 in.)
nit t it Within |
u o Un thin a Single Category GaAsP' LED seven segment displays. Designed for
e |C COMPATIBLE viewing distances up to 10 metres (33 feet), these single
e MECHANICALLY RUGGED dig:)t. ditsplays 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.

Devices
Part No. HDSP Description Package Drawing
-3400 Common Anode Left Hand Decimal A
-3401 Common Anode Right Hand Decimal B
-3403 Common Cathode Right Hand Decimal C
- -3405 Common Cathode Left Hand Decimal D
-3406 Universal Overflow +1 Right Hand Decimal E

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
11.07 ¢
(0.436) |" (0.436) | ] 8
g 8 178 _ |
(0.070)
1L J_ 18 1+ <:::.::>~(J 18 1|+ M
2| + 1 f 13.08 2| + 17 2| + 7
3| + 16 10.16  (0.515) 3] + 16 3] + 16 9.39
by I i 5 (0.400) o+ 15 ol v U s (0.370)18 N
20.32 5 14 5 14 .
5| + 14 + + === |
(0.800) 4 ‘ P o P ARG o & s s w73
71+ + 112 760 7| + + 2 7| + + |12
s 5 ' o L1 o] - ‘ fo o - +
9 @“( P) mw 9 & < > o 10 9l + —tI 10 -
/ i i i i \ i
LHDP | NOTE 4
8.25 8.25
1y 0329 NOTE 4 1 (0.325) ‘.—1 . RHDP ( 127 _ | RHDP
] . 0.050)
. . —
X (0.050) 8.25
€ (0.050) (0.325)
@ LCHARACTER “—CHARACTER ¢
L pacKAGE = PACKAGE PACKAGE —
FRONT VIEW A,D FRONT VIEW B,C FRONT VIEW E
LUMINOUS 0.51
19.96 MAX. INTENSITY (0.020) Function
(0.786 MAX.) CATEGORY ry s r > €
Pin -3400 ~3401 ~3403 -3405 -3406
l 1 [NOPIN NO PIN NO PIN NO PIN NO PIN
= 2 |CATHODE a CATHODE a | ANODE a ANODE a CATHODE a
} 5.08 3 |[CATHODE f CATHODE f ANODE { ANQDE f ANODE d
8.38 * 0.25 T (0.200) 4 |ANODE®™ ANODEW! CATHODE'®! | CATHODE! | CATHODE d
_L(°»33° +0.010) LI 5 |CATHODEe | CATHODEe |ANODE e ANODE e CATHODE ¢
_J_ In = PIN 2AND 17 6 |ANODEM ANODE®! CATHODE'! | CATHODE"™ | CATHODE e
6.1 MIN R N 7 |CATHODE dp | NO. CONNEC.| NO CONNEC.|ANODE dp | ANODE e
s N 102 &% i 8 [NOPIN NO PIN NO PIN NO PIN CATHODE dp
(0.240 MIN.) (0.040) R 9 |NOPIN NO PIN NO PIN NO PIN NO PIN
I I = - 10 {NOPIN CATHODE dp | ANODE dp NO PIN ANODE dp
t I _—] 11 [CATHODE d | CATHODE 4 | ANODE d ANODE d CATHODE dp
i 254+ 0.25 12 |ANODE™ ANODEW! CATHODE'®! | CATHODE'® | CATHODE b
0.38 (0.015) (0.100 + 0.010) 13 [CATHODE ¢ | CATHODE ¢ | ANODE ¢ ANODE ¢ ANODE b
14 |CATHODE g | CATHODE g | ANODE g ANODE g ANODE ¢
15.24 + 0.25 L 15 |[CATHODE b | CATHODEb | ANODE b ANODE b ANODE a
(0.600 = 0.010) DATE CODE 16 [NO PIN NO PIN NO PIN NO PIN NO PIN
17 |ANODEW ANOQDE"™ CATHODE!®! | CATHODE! | CATHODE a
END VIEW SIDE VIEW 18 |NOPIN NO PIN NO PIN NO PIN NO PIN
NOTES:
1. Dimensions in millimetres and (inches). 4. Unused dp position.
2. All untoleranced dimensions are for reference only. 5. See Internal Circuit Diagram.
3. Redundant anodes. 6. Redundant cathodes.
1] 1 1 1 1 18
2| 2 2 2 2 17
3 3 3 3 3 , i 16
3 — 3 = | A
2] 2] L 4 Y I A
5 5] 5 5] IC I LA T
6 5] 5] 6| 8] 13
7] 7 7 7] IR ¥ e
8 | 8 8 8 | 8 ITjLL s
9 9 10
9 9 9 T o T
A B Cc D E
Average Power Dissipation per Segment or DP (TA=50°C)l"] . . . .. e eeereeeeanins i 100mwW
Operating Temperature Range -20°Cto+85°C
Storage Temperature Range -20°Cto+85°C
Peak Forward Current per Segment or DP (TA=50°C, Pulse Width=1. 2ms)(Bl 200mA
DC Forward Current per Segment or DP (TA=50° ol ... 50mA
Reverse Voltage perSegmentorDP ........ccviiiiiiiiiniiinnnnnennanennns . 6.0V

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

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.

..... 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

(Digit Average)(] Iy Ir = 20mA 500 300 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 v
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, 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.

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:

VF =1.78V + Ipeak (3.7Q))
For: 30mA <Ipeak <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/lagc 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

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

. From Figure 2, determine lac MAX. Note: ldc MAX is
derated above Ta = 50°C.
Example: At TaA =70°C, lsc MAX = 30mA
. Calculate lpeak MAX from Ipeak MAX/ldc MAX ratio
and calculate lIavg from Ipeak MAX and DF.
Example: lpeak MAX = (3.2) (30mA) = 96mA peak.
lavg = (1/4) (96mA) = 24mA average.

2.

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,
M peAK, and adjusted for operating ambient temperature.
The time average luminous intensity at Ta = 25°C is
calculated as follows:

lava

Iv TIME AVG = [m] ["I PEAK] [Iv DATA SHEET]

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

24mA

lv TIME AVG = [—-

20mA J [1.19] [900]=1285 ncd/Segment

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

Iv (TA) = Iy (25°C)e [(--0188/°C) (Ta - 25°C)]
Example: Ta = 50°C
= [(-.0188/°C) (50-25°C)] _ 803 ucd/
lv (Ta) = (1285 ucd) 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 thatthe
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 (0.786inch)
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. It is recommended that only
mixtures of Freon (F113) and alcohol be used for vapor
cleaning processes, with-an immersion time in the vapors
of less than two (2) minutes maximum. Some suggested
vapor cleaning solvents are Freon TE, Genesolv 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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Figure 3. Relative Efficiency (Luminous
Intensity per Unit Current) vs. Peak
Segment Current.
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Figure 4. Peak Forward Segment
Current vs. Peak Forward Voltage.

Ir — SEGMENT DC CURRENT — mA

Figure 5. Relative Luminous Intensity vs.
DC Forward Current.
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HEWLETT @ PACKARD

COMPONENTS

76 /10.9mm (0.3/0.43 INCH)

SEVEN SEGMENT DISPLAYS FOR
HIGH LIGHT AMBIENT CONDITIONS
HIGH EFFICIENCY RED - HOSP-3530/3730 SERIES
YELLOW - HOSP-4030/4130 SERIES

TECHNICAL

DATA APRIL 1978

Features

e HIGH LIGHT OUTPUT
Typlcally 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 ON PCBOARD ORSOCKETS
Industry Standard 7.62mm (0.3 in.) DIP Leads
on 2.54mm (0.1 in.) Centers

o CATEGORIZED FOR LUMINOUS INTENSITY
Use of Like Categories Yields a Uniform Display

° IC COMPATIBLE
o MECHANICALLY RUGGED

Description

The HDSP-3530/4030 and -3730/4130 se
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
terminals.

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

e
2

ries are 7.62/

point of sale

junction area is larger than that used in the 5082-
7610/7620/7650/7660 series to permit higher peak
B currents.
Devices
Paclage
Part No. HDSP- Color Degcription Sraviing
3530 High Efficiency Red 7.6mm Common Anode Leit Hand Decimal A
3531 High Efficiency Red 7.6mm Common Anode Right Hand Decimal B
3533 High Efficiency Red 7.6mm Common Cathode Right Hand Decimal C
3536 High Efficiency Red 7.6mm Universal Overflow +1 Right Hand Decimal 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
3731 High Efficiency Red 10.9mm Common Anode Right Hand Decimal F
3733 High Efficiency Red 10.8mm 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
4131 Yellow 10.9mm Common Anode Right Hand Decimal F
4133 Yellow 10.9mm Common Cathode Right Hand Decimal G
4136 Yeliow 10.9mm Universal Overflow *1 Right Hand Decima! H

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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Absolute Maximum Ratings (All Products)

Average Power Dissipation Per Segmentor DP(TA=50°C) ............. ..... 83mW Notes: 1. Derate maximum DC
Operating TemperatureRange .............cooeveennn vieeneess... -40°Cto+85°C  current above Ta=50°C at 0.51
Storage TemperatureRange ............cccvvvinennne vieee.... -40°Cto+85°C  mA/°C per segment, see Figure 2.
Peak Forward Current Per Segmentor DP(TA =50°C)2 ..............cceees 120mA 2. See Figure 1 to establish pulsed
(Pulse Width = 1.25ms) = operating conditions.
DC Forward Current Per Segmentor DP (TA=50°C)" ......... Ceeiiieeeeee... 30MA
Reverse Voltage Per SegmentorDP  .................. S R 6.0V
Lead Soldering Temperature (1.6mm [1/16inch]
belowseatingplane) ................ e, .. 260°Cfor 3 Seconds
518 [ . o FUNCTION
(.208) PIN A B . c D
] /__,0., [ -3530/4030 | -3531/-4031 | -3533/4033 | -3536/-4036
' ! 1| CATHODEa | CATHODEa | CATHODEIE!l | ANODE-d
1|+ Z‘ 14 1]+ +|1a 2 | CATHODES | CATHODES | ANODES NO PIN
21+ a 13 28+ | [ +113 3 ANODE(31 ANODE(3] ANODE-g CATHODEd
3f+ 1 +]h2 ) £ ESNE s (PR 4 | NOPIN NO PIN ANODE-e CATHODE-c
LHDP. 4]+ °ﬁ", 1 (Sgg) Z%’g’ : %1205, 1.8 cﬂi " (72-;;) 5 | NOPIN NO PIN ANODE-d CATHODE-8
‘ Note7__ g gﬂ ”c 10 P A 5|50 [] 5o Y 6 | CATHODEdp | NO CONN.I6] | CATHODEI®! | ANODE-e
6lL @ 9\ ol + Y ) 7 CATHODE-e CATHODE-e ANODE-dp ANODE-¢
5.72 (.225) S s e N g mHDP 8 | CATHODEd | CATHODEd | ANODE< ANODE-dp
f | 9 | NOCONNISI | CATHODE-dp | ANODEH NOPIN
419 1165 19 (. 572 ! Note 4 10 | GATHODE< | CATHODE< | ANODEa CATHOLEdp
‘533) 419 (165) (.225) 44 . 025 11 | CATHODEg | CATHODEqg CATHODEb
(.200) 3 (.010) 12 | NoPIN NO PIN CATHODE-a
13 CATHODED CATHODE-b ANODE-a
AB.C D 14 | ANODE(HI ANODE(3} ANODE-b
LUMINOUS COLOR COLOR
INTENSITY BIN ot 8 LUMINOUS Bin Note 8
CATEGORY l«— .254 (.010)
.254 (.010) INTENSITY 4.45 (.175)
152 CATEGORY 1.52 l— 1.02 (o A
- 19601 | .060) 02 (.040) {1018 iy,
b~ l .400)
_T( ) ._— T B
1.02 (.040) 257
19,05+ 0.25 15.24 19.05 + 0.25 (.180)
50+ 0 (.600) 05+ 0. 10.16 (.400)
(:750  .010) 2.54(.100) (.750 .010) ¥ 4.06 (.160) H f
MIN.
- ' i = i 0.25 (.010)
— T —_ 254 0.51 7.62 (.300) —l‘—'l
DATE CODE (%g; ) DATE CODE 610 (100)  (.020)
. (.240) ABCD
c END
SIDE
NOTES:

1. Dimensions in millimeters and (inches). 5. See Internal Circuit Diagram.
2. All untoleranced dimensions are 6. 'Redundant cathode.
for reference only. 7. See part number table for L.H.D.P.
3. Redundant anodes. and R.H.D.P. designation.
4. Unused dp position. 8. For HDSP-4030 series product only.

Internal Circuit Diagram (HDSP-3530/4030 Series)

1 10
_2 o
3 8
_4 7

5 o

s oo o fo
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Package Dimensions (HDSP-3730/4130 Series)

7.01 (.276)

L.HD.P

‘> ¢ bW N
+

3ag(a2s 7} f

- L

10

+Y& Noted

L)
J:j— 5.08 (.200)
6.35 (.250)

12.70 (.500)
= mMax. |

'

6.35 (.250)

405(150) M |

]<~ 0.25 (.010)
7.62 (.300)

E,F,G H
END VIEW

11 10.92 (.430)

7.01 (.276)
ql- —»] /«—m“ ——l /-—ur
1)+ 4 {
L L 1|+ l-t 14
2 13 2|+ 13
3 s |12 g ?
Uk 1005025 ., e 0 e
10.92 (.430) 4 oo+ n .05 + P Y —] |y 1038
(.750 + ,010) (.408)
i A i sl+ O off +fro
¢
6 +19 o
1 ==t f 6|+ -alo
+ ! 8 3.18(.125) 7+ +18 “RH.DP
Note 4
R.H.D.P. Note 4
6.35 (.250) 5.21(.205)
F.G H
FRONT VIEW
LUMINOUS COLOR Noge 7 FUNCTION
INTENSITY BIN 102 E . s H
CATEGORY \ ‘%2 ‘4— (640) PINT 3730.4130 | -3731/4131 | -3733/4133 | -3736/4136
I Lt v 1 | CATHODE-a | CATHODEa | ANODEa CATHODE-d
z :E—f—r 2 | CATHODE+f | CATHODEf | ANODEf ANODE-d
X = 051 3 | ANODEI ANODE3] CATHODEIS! | NO PIN
En o= (.020) 4 | NOPIN NOPIN NO PIN CATHODE-<c
19.05+0.25 | X > 15.24
.01 s> == § | NOPIN NO PIN NO PIN CATHODE-¢
(750: .010) | & % (.600)
2 == ‘ 6 | CATHODEdp | NO CONN.ISI | NO CONN.IS) | ANODE-e
X 7 | CATHODEe | CATHODE® | ANODE< ANODE ¢
- 8 | CATHODEd | CATHODEd | ANODE-d ANODE-dp
9 | NOCONN.(5) | CATHODE-dp ; ANODE-dp CATHODE-dp
DATE CODE 254 (.100) 10 | CATHODE< | CATHODE.: | ANODEc CATHODE b
11 | CATHODE | CATHODE-g | ANODE-g CATHODE-a
E,F,G,H 12 | NOPIN NO PIN NO PIN NO PIN
13 | CATHODE:b | CATHODE-b | ANODEb ANODE-a
SIDE VIEW 14 | ANODE(3 ANODEI3! CATHODEIS) | 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)
1 14
2 ) 13
4 d a __r
4 c 1
i e / b l
6 9
s "P@L

I
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Electrical /Optical Characteristics at T,=25°C

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

Parameter Symbol Test Condition Min. Typ. Max. Units
Luminous Intensity/Segment 100mA Pk: 1of 5 | 4090 | 2300 ucd
v Duty Factor

(Digit Average) 20mA DC 1800 ucd
Peak Wavelength APEAK 635 nm
Dominant Wavelengtht® hd 626 nm
Forward Voltage/Segment or D.P. Ve IF = 100mA 2.55 3.1 Vv
Reverse Current/Segment or D.P. IR VR = 6V 10 uA
Response Time, Rise and Falll6 tr, t 300 ns
Temperature Coefficient of Vr/Segment or D.P. AVE/°C Ir = 100mA -1.1 mV/°C

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

Parameter Symbo! Test Condition Min. Typ. Max. Units
Luminous Intensity/Segment® 100mA Pk: 1 0f 5 | 4090 | 2700 ucd
Iv Duty Factor
(Digit Average) 20mA DC 2100 ucd
Peak Wavelength APEAK 583 nm
Dominant Wavelength“.5 Ad 585 nm
Forward Voltage/Segment or D.P. VF I = 100mA 2.6 31 v
Reverse Current/Segment or D.P. IR Vg = 6Y 10 nA
Response Time, Rise and Fall® tr, te 200 ns
Temperature Coefficient of Vg/Segment or D.P. AVe/°C IF = 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, g, 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 anumber ad;acent
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.
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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 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 and maximum power dissipation
may be calculated using the following VF models:

VE = 2.0V + Ipeak (11Q0)
For Ipeak = 30mA

VF = 1.9V + Ipc (14Q)
For 10mA < Ipc < 30mA

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 (Ipeax MAX/Ipc
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 1atthe calculated tp. Move vertically to the
refresh rate line and record the corresponding value of
IPEAK MAX/IDC 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 lpeak MAX from lpeak MAX/Ipc MAX ratio

and calculate lavg from Ipeak MAX and DF.
Example: Ipeak MAX =(4.0) (25mA) =100mA peak. lIavG
= (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. @nd adjusted for operating ambient temperature.
The time average luminous intensity at TA=25°C is
calculated as follows:

U\LG} [ mpeax | [ v DATA sheeT ]
0mA

lv TIME AVG = l:z m

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

N e AvG = [m} [1.00] [ 27med ]

= 2.7mcd/
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) elK (Ta- 25°C]]

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

Example: lv (70°C) = (2.7mcd) e[0.0112 70-25]= 1 63mcd/
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 luminance contrast techniques to
enhance readability by having the off-segments biend 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 V¢ 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.

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°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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Ipc MAX — MAXIMUM DC CURRENT —mA

lgak — PEAK FORWARD CURRENT — mA
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HEWLETT% PACKARD

COMPONENTS

HIGH EFFICIENCY RED - 5082-7610 SERIES

INCH SEVEN SEGMENT DISPLAYS

YELLOW - 5082-7620 SERIES
GREEN - 5082-7630 SERIES

TECHNICAL DATA APRIL 1978

Features
COMPACT SIZE

CHOICE OF 3 BRIGHT COLORS
High Efficiency Red
Yellow
Green

o LOW CURRENT OPERATION
As Low as 3mA per Segment
Designed for Multiplex Operation

o 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
INTENSITY
Use of Like Categories Yields a Uniform
Display
o |C COMPATIBLE
o MECHANICALLY RUGGED

Description

The 5082-7610, -7620, and -7630 series are 7.62mm (.3 in.) High
Efficiency Red, Yellow, and Green seven segment displays.
These displays are designed for usein instruments, point of sale
terminals, clocks, and appliances.

The -7610, 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 (¢}
-7626 Yellow Universal Overflow +1 Right Hand Decimal D
-7630 Green Common 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

FUNCTION

B c D
~7611/-7621/ | -7613/-7623/ | ~7616/-7626/
1 -7636

5.18 | .
— — 10 A
(:204) ¢ PIN | -7610/-7620/
—] 10° i ~7630
+ 1 | CATHODEa
1+ i 14 1he /+ 14 2 | CATHODEf
2|+ | a k|13 2}+ ’ J+}is 3 | ANODE!
= sz § 4 | NOPIN
3 "f” s”J 2 -,432 19.05: 0.25 Nrap! U5 o
LHOP. al+qcg i 08 (5501 gi) aleReni oo s | NOPIN
| Nete7_g ‘3”,..,0‘: 10 | <7 | %) v 6 | cATHODEdp
a s 7 | CATHODE=
Ml 9T RHOP. o 12 rhoe 8 | CATHODEd
5.72 (.225) Sk s Note? A+ l +|g RHODP.
1 | 9 | NOcCoNNS)
i 10 | CATHODE«c
) 5.72 Note 4
394 (.155) 3.94 (.155) e 11 | caTHODES
5.08 l.__ 025
(.200) ] (.010) 12 | NOPIN
13 | CATHODEb
ABC D 14 | ANODEI3}

CATHODE-» CATHODEI®) | ANODE-d

CATHODE$ ANODEf NOPIN

ANODE(3] ANODEg CATHODE-d
NO PIN ANODE-e CATHODE-c
NO PIN ANODE-d CATHODE-»

NO CONN.5] | CATHODE!S! | ANODE-s
CATHODE-¢ | ANODE-dp ANODE-c

CATHODEd ANODE-c ANODE-dp
CATHODE-dp | ANODEb NOPIN
CATHODE«< ANQDE-a CATHODEdp
CATHODE-g CATHODE-b
NOPIN CATHODE-a
CATHODE-b ANODE-s
ANODEI(3] ANODEb

LUMINOUS
INTENSITY
LUMINOUS
CATEGORY 254 ( 010) INTENSITY .254 (.010) 4.45 (175)
CATEGORY 1.52 __I
1.02 (.04
. ( 050) (.060) (.040)
. -
040 — -
1 e 9.05 + 0.25 g S
19.05 + 0.25 19.05 + 0. ~> 10.16 (.400)
(750 .010) 254 (1000 “60% (.750+ .010) % S i
=" | g
— ? ——7— 0.51
DATE CODE "| 6.10 051 DATE GODE 610 (G0 (o20)
(.240) (.020) (.240)
AB,D Cc
SIDE SIDE
NOTES:
1. Dimensions in millimeters and (inches). 4. Unused dp position.
2. All untoleranced dimensions are 5. See Internal Circuit Diagram.
for reference only 6. Redundant cathode.
3. Redundant anodes. 7. See part number table for L.H.D.P. and R.H.D.|
a
1 W 10
™~

Absolute Maximum Ratings

DC Power Dissipation Per Segmentor D.P.") (Ta=25°C) .................... 50mW
Operating Temperature Range -40°C to +85°C
Storage Temperature Range -40°C to +85°C

Peak Forward Current Per Segment or D.P.® (TA=25°C).........ovvnnen...
Average Forward Current Per Segment or D.P. (1" (T,=25°C)

Reverse Voltage Per Segment or D.P. ... ... .. ...oiiiiiiiiiiiiiiiiiienene
Lead Soldering Temperature ...............c.coiiiiiiinenannn. 260°C for 3 sec

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

i e
_t
457
{ I (.180)
TMIN.
K} —>fi}=—0.25 (.010)

7.62 (.300) —‘-———>‘

AB,CD
END

P. designation.

Notes: 1. See power derating curve
(Fig. 2). 2. Derate DC current from
50°C at 0.4mA/°C per segment.
3. See pulse width limitation curve
(Fig. 2) and Duty Factor Curve (Fig.
5). 4. Clean only in water, isopro-
panol, ethanol, Freon TF or TE (or
equivalent) and Genesolv 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

Parameter Symbol Test Condition Min. Typ. Max. Units
Luminous Intensity/Segment % 5mA D.C. 70 250 ucd
e 20mA D.C. 1430 ucd
(Digit Average) SSrBt/; I,ZZ;::o(r)f 6 810 ucd
Peak Wavelength APEAK 635 nm
Dominant Wavelength ¢ Ad 626 nm
Forward Voltage/Segment or D.P. Ve lr = 5mA 1.7
I = 20mA 2.0 2.5 \
Iy = 60mA 2.8
Reverse Current/Segment or D.P. Ir Vg =6V 10 uA
Response Time " t, tr 90 ns
Temperature Coefficient of Vi/Segment or D.P. | AVe/°C -2.0 mv/°C
YELLOW 5082-7620/-7621/-7623/-7626
Parameter Symbol Test Condition Min. Typ. Max. Units
Luminous Intensity/Segment %! 5mA D.C. 90 200 ucd
I\ 20mA D.C. 1200 ucd
(Digit Average) Ggrgtl; ?;égo’c’)f 6 740 pcd
Peak Wavelength ApEAK 583 nm
Dominant Wavelength © A 585 nm
Forward Voltage/Segment or D.P. Vi Il = 5mA 1.8
I = 20mA 2.2 2.5 \
Iy = 60mA 3.1
Reverse Current/Segment or D.P. Ix Vi = 6V 10 uA
Response Time 7 t, b 90 ns
Temperature Coefficient of Vi./Segment or D.P.| V./°C —2.0 mV/°C
GREEN 5082-7630/-7631/-7633/-7636
Parameter Symbol Test Condition Min. Typ. Max. Units
Luminous Intensity/Segment % 10mA D.C. 150 300 ued
I 20mA D.C. 765 ucd
(Digit Average) Ggrlrjxt/; ?g.csoff 6 540 ucd
Peak Wavelength ApPEAK 565 nm
Dominant Wavelength A 572 nm
Forward Voltage/Segment or D.P. Vr lg = 5mA 19
Il = 20mA 2.2 2.5 \"
I = 60mA 2.9
Reverse Current/Segment or D.P. Iy Ve =6V 10 uA
Response Time 7 t, b 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 I,/°C is determined by the formula:

IVTA

= lyy0c elK(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 decimai 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 Vg versus Ir curve, Figure 4, when
designing for a particular forward current. Another way to
obtain VE would be to use the following formula:

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

Device Vsma Rs
-7610 Series 1.65V 21Q
-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 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 at the 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 TA=70°C, Ipc max=12mA

5. Calculate lp max from lp max/lpc max ratio and
calculate lavg from Ip and duty factor.
Example: Ip = (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 T pEAK
lv TIME AVG = IV spec
lavG spec|| MIPEAK SPEC

= Operating point average current

lave

lavg spEc= Average current for data sheet luminous in-
tensity value, Iv gpgc

npeak = Relative efficiency at operating peak current.

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

= Data sheet luminous intensity, specified at
lavG spec and IpEak sPEC.

MIPEAK SPEC

IV spec

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

_ [10mA) (1.58 _
Iv TIME AVG = ( 5mA> <——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 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.
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HEWLETT @7 PACKARD

COMPONENTS

.43 INCH SEVEN SEGMENT DISPLAYS

HIGH EFFICIENCY RED - 5082-7650 SERIES
' YELLOW - 5082-7660 SERIES
GREEN - 5082-7670 SERIES

TECHNICAL DATA APRIL 1978

Features
o LARGE DIGIT

Viewing up to 6 meters (19.7 feet)

CHOICE OF 3 BRIGHT COLORS
High Efficiency Red
Yellow
Green

LOW CURRENT OPERATION
As Low as 3mA per Segment

Designed for Multiplex Operation
EXCELLENT CHARACTER APPEARANCE

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

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.

Devices
Part No. 5082- Color Description Package Drawing
-7650 High Efficiency Red Common Anode Left Hand Decimal A
-7651 High Efficiency Red Common Ancde Right Hand Decimal B
-7653 High Efficiency Red Common Cathode Right Hand Decimal C
-7656 High Efficiency Red Universal Qverflow +1 Right Hand Decimal D
-7660 Yellow Common Anode Left Hand Decimal A
-7661 Yellow Comon Anode Right Hand Decimal B
-7663 Yellow Common Cathode Right Hand Decimal C
-7666 Yellow Universal Overflow +1 Right Hand Decimal D
-7670 Green Common Anode Left Hand Decimal A
-7671 Green Common Anode Right Hand Decimal B
-7673 Green Common Cathode Right Hand Decimal C
-7676 Green Universal Overfiow +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)
—| 10 — /L.ur ﬁ 10°
i
1|+ . e i+ |, e W+ V“
2|+, e P £ 2"1'—4‘5‘(3 21+ 13
3*[].; [+ :+‘270 N 3+5 ’”:,2
al+, i 1092430 10.92(430) 4|+ +n i o= Y|y S
LHDP. 5 +” ”*‘ 10 s +.ﬂ' ”J 10 T sl .D bﬂ o
1N+ - __Q&? 6f+ = +1o 4 o]+ o H-ofs l
EXTYRPERED +[8 Nowsd e 8 3.18(.126) 7+ N 8 Ruor
¥
‘j 5.08 (.200) Note 4 RH.D.P. NOTE 4!
6.35 (.250) |=+——| 6.35 (.250) 5.21(.205)
|
A B,C D
FRONT VIEW
LUMINOUS FUNCTION
INTENSITY A 8 c D
CATEGORY \ 152 _j | 102 PIN | -7650/-7660/ | ~76561/-7661/ | -7653/-7683/ | -7656/-7666/
(.060) (.040) -7670 -7671 -7673 -1676
12.70 (.500)
= “max. Y Dzs———j‘— v 1 | CATHODE-w | CATHODE-a | ANODE-a CATHODEd
\ — u 2 | CATHODE | CATHODE{ | ANODEf ANODE-d
X\ = 051 3| ANODEMI ANODE () CATHODEIS! | NO PIN
. 6.35 (.250) 10051026 | BY == (.020) 1526 4 | NOPIN NO PIN. NO PIN CATHODE-¢
} 1750+ 010 | g% [ 1.600) & | NOPIN NOPIN NO PIN CATHODE-e
4,06 (.160) 1 §/ = ‘ 6 | CATHODEdp | NO CONN.ISI | NO CONN.(8) | ANODE=
MIN. / r 7 | CATHODEe | CATHODE@. | ANODE4 ANQDE-c
T 025 (010) / - 8 | CATHODEd | CATHODEd | ANODEd ANODE-dp
o - } 8 | NOCONN.(8} | CATHODEdp | ANODE-dp CATHODE-dp
7.62(.300) DATA CODE 254(.100) 10 | CATHODE:c | CATHODEc | ANODE< CATHODEb
11 | CATHODEg | CATHODEg | ANODEg CATHODEa
END VIEW SIDE VIEW 12 | NOPIN NO PIN NO PIN NO PIN
13 | CATHODEb | CATHODE-b | ANODEb ANODE-a
NOTES: 14 | ANODEIl | ANODE) CATHODE(®! | ANODE-h
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

1 1
2 2
3]

6
7

Absolute Maximum Ratings

DC Power Dissipation Per Segment or o.p.Y (Ta=25°C)
Operating Temperature Range
Storage Temperature Range
Peak Forward Current Per Segment or D.P®}(T,=25°C)
DC Forward Current Per SegmentorD. p.(h2) (Ta=25°C)
Reverse Voltage Per Segment or D.P.
Lead Soldering Temperature

......... 50mW
-40°C to +85°C
-40°C to +85°C
60mA

.... 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 0.4mA/°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 GenesolvDIi-150r
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. | Max. Units
Luminous Intensity/Segment(5:8) 5mA D.C. 135 300 ucd
I 20mA D.C. 1720 pcd
(Digit Average) 60mA Pk: 1 0of 6 970 ped
Duty Factor
Peak Wavelength APEAK 635 nm
Dominant Wavelength (6! Ad 626 nm
Forward Voltage/Segment or D.P. Ve Ir = 5mA 1.7
e = 20mA 2.0 2.5 v
= 60mA 2.8
Reverse Current/Segment or D.P. Ir Vr = 6V 10 uA
Response Time(” t, tr 90 ns
Temperature Coefficient of Vi/Segment or D.P. | AVg/°C -2.0 mVvV/~°C
YELLOW 5082-7660/-7661/-7663/-7666
Parameter Symbol | Test Condition Min. Typ. | Max. Units
Luminous Intensity/Segment (%% 5mA D.C. 100 250 ucd
I 20mA D.C. 1500 ucd
(Digit Average) 58'8@/ i:é:o?f 6 925 ucd
Peak Wavelength APEAK 583 nm
Dominant Wavelength(® , A 585 nm
Forward Voltage/Segment or D.P. Ve Iy = 5mA 1.8
= 20mA 2.2 2.5 v
I = 60mA 3.1
Reverse Current/Segment or D.P. Ig Vi = 6V uA
Response Time!” t, t 90 ns
Temperature Coefficient of V:/Segment or D.P. Ve/°C -2.0 mv/°C
GREEN 5082-7670/-7671/-7673/-7676
Parameter Symbol | Test Condition Min. | Typ. | Max. Units
Luminous Intensity/Segment (:8) 10mA D.C. 125 250 ued
) I, "~ 20mA D.C. 640 ucd
{Digit Average) 68'33 E;bso?f 6 450 ucd
Peak Wavelength APEAK 565 nm
. Dominant Wavelength(®) Ad 572 nm
Forward Voltage/Segment or D.P. Vg Ir = 10mA 1.9
. Ir = 20mA 2.2 2.5 9
1z = 60mA 29
Reverse Current/Segment or D.P. le Vi =6V 10 uA
Response Time!” t, te 90 ns
Temperature Coefficient of Ve/Segment or D.P. | AV./°C —2.0 mv/7°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 thatsingle 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;, = s elK(Ta-25°C)).

DEVICE K
-7650 Series  -.0131/°C
-7660 Series -.0112/°C
-7670 Series  -.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 Vs versus |s curve, Figure 4, when
designing for a particular forward current. Another way to
obtain V¢ would be to use the following formula:

VF = Vsma + Rs (I — 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/IDc 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: =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 lIp max/Ipc mMax.
Example: At tp=250 usec and f=1 kHz,
Ip 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=12mA

5. Calculate Ip max from Ip max/Ipc max ratio and
calculate Iavg from Ip and duty factor.
Example: I = (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.

lave

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 7 pPEAK
v TIME AVG = IV gpEc
lave spec|| "IPEAK SPEC

= Operating point average current

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

= Relative efficiency at operating peak current:

Relative efficiency at data sheet peak

current where luminous intensity lv gpc

is specified.

= Data sheet luminous intensity, specified at
lavc spec and Ipeak spPEC.

MPEAK

MPEAK SPEC

IV spec

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

_ [10mA) (1.58 B
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, 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 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 @ PACKARD

COMPONENTS

0.3 INCH RED

5082-7730 SERIES
SEVEN SEGMENT | £5e9 7710

DISPLAY

TECHNICAL DATA APRIL 1978

Features

e 5082-7730
Common Anode
Left Hand D.P.

5082-7731
Common Anode
Right Hand D.P.

o 5082-7736

Polarity and Overflow Indicator

Universal Pinout
Right Hand D.P.

© 5082-7740
Common Cathode
Right Hand D.P.

o

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 PG 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
pggag_"' Description Package Drawing
7730 Common Anode Left Hand Decimal A
7731 Common Anode Right Hand Decimat 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

FUNCTION
518 |, 10° A B )
(200" ¢ PIN 7730 773 7738 740 -
- /"—10" | 1 | CATHODEa | CATHODE-a | ANODE4 CATHODEIS}
i = 2 | CATHODES | CATHODEt | NOPIN ANODES
HAEP l U & 4 3 | ANODEI3l - | ANODE! CATHODEd | ANODEg
2|+ a 13 2k+ ‘ +hs 4 | NOPIN NOPIN CATHODE-c | ANODEe
3 +f0"‘—;'ﬁg PR woseozs | ran! i 5 | noeIN NO PIN CATHODE<e | ANODE«
uiop. alsfatoet e W82 19S0R 0N afseeli i G | 8 | caTHODEds | NOCONNSS! | ANODEe | caATHODES!
| Note7_ g i”,:pﬂ‘ 0y 5|01 /% ho [ 7 | CATHODE<e | CATHODEe | ANODE< ANODE-dp
eIt @ T —RHDP sl 4 D B | CATHODEd | CATHODE-d | ANODE-dp ANODE-c
5.72 (.225) 7 s Note7 74+ l\., g RHODP 9 | NOCONNISI | CATHODE-dp | NOPIN ANODEb
: 10 | CATHODE< | CATHODE. | CATHODEdp | ANODE-
f 3.94 1.155) 304 (.155) 5.72 ! Note 4 11 | CATHODEg | CATHODEg | CATHODEh
5.08 (.225) 25 12 | NOPIN NO PIN CATHODE-2
(.200) i (010 13 | CATHODEb | CATHODED | ANODE-a
14| ANODERI ANODER! ANODEb
AB,D Cc
LUMINOUS
INTENSITY
LUMINOUS
CATEGORY 254 (010) INTENSITY .254(.010) .
CATEGORY 1.52 __I 445 (175)
1.52 )
(.060) 102(040)
_ 060) 10.16
( 0 ~ =1 (a00) MAX.
1.02 (.040) 2\ ———T‘_ - ‘ 257
19.05+ 0.25 (‘:‘gg) 19052025 |5 10.16 (400) R (.180)
(750+ .010) 254 (100) (750 .010) % % R 4.06 (.160) H I
MIN
== F [« 0.26 (.010)
== = & e
- _.7_ 254 0.51 7.62 (.300)
DATE CODE ‘_l 6.10 0.51 DATE CODE 6.10 (1000 (.020)
(:240) (.020) (2401 AB,CD
AB,C D END
SIDE SIDE

NOTES:

1. Dimensions in millimeters and (inches).
2. All untoleranced dimensions are

for reference only
3. Redundant anodes.

4. Unused dp positi

Internal Circuit Diagram

on.

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

o o |-

s o o o fo

~ |m

10

Absolute Maximum Ratings

DC Power Dissipation Per Segmentor D.P.!! (T,=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. (112 (T,=25°C)

Reverse Voltage Per Segment
Lead Soldering Temperature

or D.P.

C

.......... 42mW
-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 |

|m ls w IN -
Im I\: @ I@

Notes: 1. See power derating curve
(Fig. 2). 2. Derate DC current from
50°C at 0.43mA/°C per segment.
3. See pulse width limitation curve
(Fig. 2) and Duty Factor Curve (Fig.
5). 4. Clean only in water, isopro-
panol, ethanol, Freon TF or TE (or
equivalent) and Genesolv 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
Luminous Intensity/Segment ¥ 5082.7740 v 10% Duty Cycle | 50 | 200 ucd
(Digit Average) 5082-7730/31/36 | Iv Ip = 20mA 100 | 350

Peak Wavelength APEAK 655 nm
Dominant Wavelength % Ay 640 nm
Forward Voltage, any Segment or D.P. VE Ip = 20mA 1.6 2.0 Y
Reverse Current, any Segment or D.P. Ir VR = 6V 10 uA
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.
3.
4,

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
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 lpak)

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 Mmax/Ipc MAX.

Example: At tp = 250 usec and f=1kHz,
Ip 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 TAo=70°C, Ipc max = 16.4mA.

5. Calculate Ip max from lp max/Ilpc max ratio and
calculate Iavg 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.

The dominant wavelength, Aq, is derived from the CIE Chromaticity Diagram and is that single wavelength which defines the color of the device.
Time for a 10% - 0% change of light intensity for step change in current.
Temperature coefficient of luminous intensity 1v/°C is determined by the formula: lyy, = ly,s0 €018 C)(Ta =

25°C)].

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 can
be calculated as follows:

EV smsc;'

| lave || Mieeak 7]
VTIMEAVG = ]
AVG sPEC| | TIPEAK SPEQI

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

TIpeaK SPEC = Relative efficiency at data sheet peak current where luminous
intensity 1y SPEC is specified.
= Data sheet luminous intensity, specified at 1oAyG sPEC and
IPEAK 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-15 and Genesolv DE-
15. Isoproponal, Ethanol or water may also be used for
cleaning operations.

IV spec
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HEWLETT ,hp; PACKARD

SEVEN SEGMENT

A5 INCH RED |, e cenes

b082-1760

COMPONENTS D|SP|_AV
. v TECHNICAL DATA APRIL 1978
Features
e 5082-7750

Common Anode
Left Hand D.P.

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

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

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

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

e EXCELLENT CHARACTER APPEARANCE
Continuous Uniform Segments
Wide Viewing Angle
High Contrast

e |C COMPATIBLE

o STANDARD 7.62mm (.3 in.) DIP
LEAD CONFIGURATION
PC Board or Standard Socket Mountable

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

Description

. The 5082-7750/7760 series are large 10.92mm (.43 in.)

GaAsP LED seven segment displays. Designed for
viewing distances up to 6 meters (19.7 feet), these single
digit displays provide a high contrast ratio and a wide
viewing angle.

These devices utilize a standard 7.62mm (.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 instru-
mentation, point of sale terminals, TVs, radios, and digital
clocks.

Devices
Part No. 5082- Description Package Drawing
-7750 Common Anode Left Hand Decimal A
-7751 Common Anode Right Hand Decimal B
~7756 Universal Overflow =1 Right Hand Decimal C
—7760 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.




Package Dimensions

7.01(.276) 7.01 (.276)
] /<—1o° ] /-—10" ——»’/c—m"
1|+ Y1 i+ Vha !
a_4b a 1|+ 1
2 +' A3 2fF—pRHC== 13 2 13-
34-”g g IE al+ ! Y3 i 3+ﬁ“+12
al+ +]11 10,92 (430) 1092430 4f+ et 19052025 4 s—— M, joss
L.H.D.P. 5+ﬂ ﬂ+10 5+” ﬂc+1o S s bﬂ+o .
e
' 6|+ c+|9 6|+ Uiyl +|o y 6f4 o H-olg
AN OT5 Note 4 o d N
318128 7| F +|8 U 8 318125 7} N, *8>euoe
)
N N\
J 5.08 (.200) ote 4 R.H.D.P. NOTE [4]
6.35 (.250) —{~——>| 6.35 (.250) 5.21 (.205)
A B,D Cc
FRONT VIEW
LUMINOUS T
INTENSITY 102 — fi’ff%flo."’,_w___‘r I
CATEGORY \ 152 R
12.70 (500) L FIN S "
1270 500 - i 7750 7751 0 7756 7760
. N -———;—T——— |77 1 CATHODE-a | CATHODE-a TEA'ﬁibbéfa ANODES |
'y \ b= ! o051 | 2 ! CATHODEf | CATHODE{ . ANODE-d ANODE-f
6.35 (.250) 2N = (.020) 3 | ANODEI3 ANGDE[I ' NOPIN CATHOOE 6}
{ e 19,05 ¢ 0.26 E; ~— 15.24 4 | NOPIN NO PIN ] CATHODE<c | NO PIN
. -t (7502 .010) | &5 = (:600) 5 | NOPIN NO PIN | CATHODE- | NOPIN
.o;l('.:sm M M o/ \ 6 | CATHODE-dp | NO CONN.IS| ~ ANODE-e | NO CONN.ISI
E i i / == 7 | GATHODEe | CATHODEe | ANODE-c ANODE-¢
—|||«— 0.25 (.010) / :E_—-f_——— 8 | CATHODEd ' CATHODEd EANODE-GD ANODE-d
7.62 (.300) 9 | NOCONN.S) | CATHODEdp | CATHODE-dp | ANODE-dp
ozt DATA CODE 254(.100) |
10 | CATHODE< | CATHODE< | CATHODEL | ANODE-
11 | CATHODEq | CATHODEg ' CATHODE-a | ANODE-g |
END VIEW SIDE VIEW 12 | NOPIN | NOPIN NOPIN NO PIN
13 | CATHODEG | CATHODEb | ANODE-a ANODEb
14 | ANODEIS! ANODEIS] | ANODE-b CATHODES!
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

14

13

1
2]
3

RS

l\l o

A

Absolute Maximum Ratings

DC Power Dissipation Per Segment or p.p.V (Ta=25°C)
Operating Temperature Range
Storage Temperature Range

42mwW
-40°C to +85°C
-40°C to +85°C

Peak Forward Current Per Segment or D.PC)(T,=25°C) .................... 150mA
DC Forward Current Per Segmentor D.P.(b2) (To=25°C) .. ..................... 25mA
Reverse Voltage Per Segmentor D.P. ....... ... .. ... ... ...l 6.0V
Lead Soldering Temperature 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
IpEak = 100mA
Luminous Intensity/Segment (24 v 12.5% Duty Cycle 350 ncd
(Digit Average) IF = 20mA 150 | 400

Peak Wavelength APEAK 655 nm
Dominant Wavelength %! Ad 645 nm
Forward Voltage, any Segment or D.P. VF Ig = 20mA 1.6 2.0 Vv
Reverse Current, any Segment or D.P. IR VR = 6V 10 nA
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.
. The dominant wavelength, A4, is derived from the CIE Chromaticity Diagram and is that single wavelength which defines the color of the device,

2
3. Time for a 10% - 90% change of light intensity for step change in current.
4

. Temperature coefficient of luminous intensity 1v/°C is determined by the formula:lv.., = lvasoc e[(--0188/0¢) (1, - 25°0)]

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 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/IDC MAX.

Example: At tp = 250 usec anf f=1kHz,
Ip 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 TAo=70°C, Ipc max = 16.4mA.

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

Example: 1=(4.0) (16.4mA) = 65.6mA peak
lavg=(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: |
VG
Iv = (Iv 20mA) Mpp,y (;T?ﬁi)

Where: |, = Luminous Intensity at desired lavc
lv 20ma = Luminous Intensity at Ir = 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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SOLID STATE

HEWLETT Jfy PACKARD NUMERIC INDICATOR | %m0
COMPONENTS (7 Segment Monolithic)
Features

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

CONSTRUCTED FOR STROBED OPERATION
Minimizes Lead Connections

e 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 Category

IC 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 lifetime indicators.

Device Selection Guide

Configuration

Part Number

Digits per Center Decimal Point | Right Decimal Point

Cluster Device

3 (right) B H B 5082-7402 5082-7412

3 (left) HIAIH 50827403 50827413

4 H H E H 5082-7404 5082-7414
5082-7405 5082-7415
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Absolute Maximum Ratings

Parameter Symbol Min. Max. Units
Peak Forward Current per Segment (Duration < 1msec) Ipeak 110 mA
Average Current per Segment Iave 5 mA
Power Dissipation per Digit [1] Py 80 mW
Operating Temperature, Ambient Ta —-40 75 °C
Storage Temperature Ts —40 100 °C
Reverse Voltage Vg 5 Y

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] lavg = TmA

(Time Averaged) ly (lpg = 10mA 5 20 ued
duty cycle = 10%)

Peak Wavelength APEAK 655 nm

Forward Voitage/Segment or dp Ve le= 10mA 1.6 2.0 \%

Reverse Current/Segment or dp Ir Vg =5V 100 LA

Rise and Fall Time [5] tr, tf 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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Package Description

NOTES:

1. Dimensions in millimeters and (inches).
2. Tolerances on all dimensions are +0.038mrn (£.015 in.) unless otherwise noted.

127013
3.18
050 = .00
1';_( ) (125)
REF.
] 6.35 0.25
(.250 = .010)
1 4
PIN 1 KEY—"
1 « o] 3816
(.150)
TYP.
15.37 4.83

-~ 165 (.190)
(.065) REF. MAX.

PIN 1 KEY—>1
051 2
4.43:051
(ﬁg)—'l l‘— 254 (.175+.020)
g (.100)
TYP.

Figure 5. 5082-7402/-7403/-7404/
-7412/-7413/-7414

1.90 £ 0.13

3.81

(0752 .005) (.150) (.125)
REF.
6.35+0.25
(.250+.010) _CTR.
DIGITS

PIN 1 KEY—1 T
4.83 19.18
P~

REF. 0.

PIN 1 KEY J L_(_o

Figure 6.

051+ 4.45
{1175 £.020)

51 2
20) (.100)

5082-7405/7415

7.62 = 0.025

LED (.300 + .010)
SURFACE
PLANE & ¢

254
(.100)
REF.

s
REF.

(96?3)-—\ l

All Devices

Magnified Character Font Description

1.674 (.062)

DIMENSIONS IN MILLIMETERS AND (INCHES). REF.
a

DEVICES
5082-7402 'S ey
5082-7403

5082-7404 e

5082-7405 -

d

DIMENSIONS IN MILLIMETERS AND (INCHES).

DEVICES

5082-7412
5082-7413
5082-7414
5082-7415

Figure 8. Right Decimal Point

1.574 (.062)
REF.

2794 (1)
REF.

L

Figure 7. Center Decimal Paint Configuration. e iareion _78;2(;?1; ‘_.{ .533R(E.|E1)
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 ANODEd ANODE d ANODE g

9 ANODE f ANCDE f ANODE f CATHODE 4

10 CATHODE 2 CATHODE 2 CATHODE 2 ANODE f

1 ANODE b ANODE b ANODE b (See Note 1)

12 ANODE a. ANODE a ANODE & ANODE b

13 - - - CATHODE 2

14 - - - ANODE a

NOTE 1. Leave Pin unconnected
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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 unigue 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 665 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 b 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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HEWLETT hg, PACKARD NUMERIC INDICATOR 5082-17430
COMPONENTS (7 Segment Monolithic)

SOLID STATE
SERIES

TECHNICAL DATA APRIL 1977

Features

e MOS COMPATIBLE
Can be Driven Directly from many
MOS Circuits

e LOW POWER
Excellent Readability at Only 250 uA Average
per Segment

o CONSTRUCTED FOR STROBED OPERATION
Minimizes Lead Connections

e STANDARD DIP PACKAGE
End Stackable
Integral Red Contrast Filter
Rugged Construction

e 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.

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

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




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 lavag 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 Vg 5 \4
Solder Temperature 1/16"" below seating plane (t <3 sec.) (21 230 °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 = B00uA
(lpk = 5mA 10 40 ucd
duty cycle = 10%)
Peak Wavelength APEAK 655 nm
Forward Voltage/Segment or dp Ve lg=5mA 1.55 2.0 \Y%
Reverse Current/Segment or dp R Vg =5V 100 HA
Rise and Fall Time [5! ty, tg 10 ns

NOTES: 3. The digitsare 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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Package Description

635+ 0.26 | _
(.250 + .010)

5.o$ $ﬁoo) T—-I

16.37 (.605) »
MAX.

4
2.03
‘h—/YY\ (.080)
) (.)feo) t s

__["(.070)

.510£.125

(.055) i
PINTKEY | | =
ST L 2840100
1.22:.178 o e
(048 .007) 1.27 (.050)
REF.
020 £.005)

' SEATING PLANE

4.32+ 051

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

DISPLAY
PLANE

025 [ }
—
(.010) 5 REF—»|

I

Fi

gure 5.

Magnified Character Font Description

DEVICES
5082-7432
5082-7433

- ’ 21 REF.
e . C 5'
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 ANODE d
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
11 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

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




HEWLETT @ PACKARD SPECIAL PARTS 5082-7440
COMPONENTS FOR CALCULATORS SERIES
Features

o MOS COMPATIBLE
Can be driven directly from MOS circuits.

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

o UNIFORM ALIGNMENT
Excellent alignment is assured by design.

* 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")
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,
have right hand decimal points and are mounted on

Device Selection Guide

5.08mm (200 mil) centers. The plastic lens magnifies the
digits and includes an integral protective bezel.

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.

Digits Configuration
Per Part No.
PC Board Device Package
5082-7440
8 (Figure 5)

- & . 4 . . » s 5082-7448

5082-7441

» L] L = L] L] a . L] 5082-7449




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“l lave 3 mA
Power Dissipation per Digit Pp 50 mW
Operating Temperature, Ambient Ta -20 +85 °c
Storage Temperature Ts -20 +85 °C
Reverse Voltage Ve 5 \%
Solder Temperature at connector edge (t<3 sec.}[2] o 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!3:4} v lavg = 500uA
(lpg = B5mA 9 40 ucd
duty cycle = 10%)
Peak Wavelength Npeak 655 nm
Forward Voltage/Segment or dp Vg I = 5mA 1.55 \%

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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Package Description

—. ALY ]
(040 .015) 7 . |<_.. 5.08 {.200)
S, Tve. S — — [ —
71122 381 f T T_
(.280 = .015) ! | | ! |
DN DN NP NP NENND
+ + + F—]— | (se0:.010— |- +{— - —
oGt - 18.288 = 381 ‘
! (720: .015) |
1 7
| - ‘ 2
Y N B |
— Q000D DPA0D0D ) |
1 12 3 456 6 7 8 5 1011 1213 14 15 16 17 4699+ 127 | |
1,905 = 381 ——! |« 2,54 (100) NON-CUMULATIVE 965 = 127 (185 2 .008) ™7 { |
(0782018 | o ! (.028 + .005) 1.499:.305 | 1, 0 1575:.308
cl | DIA. TYP. (05 + .012) / T (2020 .012)
NOTES: 1. Dimensions in millimeters and (inches).
2. Logo and part number are on back of 7440 & 7441.
3. See Table 1.
4. Secondary 1.25X magaufier that slides into
primary lens and increases character height
to 3.33 (.131) avaslable as special product.
Figure 5.
Magnified Character Font Description
DEVICES 157
(.062) REF: fe——7—>f
5082-7440 ! -
5082-7441 | | Part No. Dim. A Dim. B Dim. C
5082-7448 | '
f - 2, - . 8 A . .08(.200
5082-7449 “gé) REF. 5082-7440 | 50.800(2.000) | 0.760(.030) | 5.08(.200)
' 1’ 5082-7441 | 50.800(2.000) | 0.76G(.030) | 5.08(.200)
e c 10°
‘ I | REF. 5082-7448 | 60.325(2.375) | 5.512(.217) | 9.830(.387)
o : 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
o Function Function o- Function Function
1 N/C 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 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 Seq. f Anode Seg. f Anode
8 Seg. e Anode Seg. e Anode 17 Dig. 9 Cathode Dig. 9 Cathode
9 Dig. 56 Cathode Dig. 6 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 Ig 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, it is
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 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.

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 | Z-Thi

HEWLETT@ PACKARD SCIENTIFIC AND 5087- 7445

COMPONENTS BUSINESS CALCULATORS | o7 Jat
Features

¢ 12, 14, AND 16 DIGIT CONFIGURATIONS

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

¢ 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.

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

Diglts Digit Configuration Part
Per PC Height Package | No.
Board | mm (inches) DEVICE 5082-
12 254 I e I e I o O o Figure 4 1 7442
o0 1 A A e A and
7445
o I o o o O o O O O O R B i
& HEHBHBEHEBEHEH  |feres| r
14 284 o I I I I O Figure 5 | 7447
: 112) I~ 2. 2. 1. D'. i A A A I':I. l__l. I~ I_l. .

16 2.92 O o I I I I I I o O O O O O M R MRS

315y Ll. o A :_L [ A /_/. .12 I_/. 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) lpeax 50 mA
Average Current per Segment or dp'’ lava 3 mA
Power Dissipation per Digit Po 50 mwW
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.
. . . L. _ o
Electrical /Optical Characteristics at T,=25°C
Part No. Parameter Symbol Test Condition Min. Typ. Max. Units
7442/7445 5mA Peak 7 35 ucd
) . 1/12 Duty Cycle
744477447 | Luminous Intensity/ 5mA Peak
Segment or dp M 3714 Duty Cycle
(Digit Average) 7 35 ped
SmA Peak
7446 1/16 Duty Cycle
7442/7445 Peak Wavelength APEAK 655 nm
7444/7447 | Forward Voltage/ Ve le = 5mA 1.55 v
7446 Segment or dp
NOTE: 3. Operation at Peak Currents of less than 3.5mA is not recommended.
50 ’ 10
< 4 F 14 e
f ’ r s 5 — /
- 40 b 4 z 12
z | 2 s s +/
x 35 w 2
« ’ z £ 10
§ 30 I 2 § L /
< ] o 8
; 25 g 1 = S g |
g 20 2 N 5 s
o w05 w
x 15 Z o4 2,
R g 03 E t
_'§ . I & 02 2, -
0 01 b—t L . ) L i . 0 t I ] I !
0-2 4 6 8 1012 14 16 1.8 20 —60 -40 -20 0 20 40 60 80 [ 10 20 30 40 50
V& ~ PEAK FORWARD VOLTAGE — V Ta — AMBIENT TEMPERATURE — °C lpeak - PEAK CURRENT PER SEGMENT - mA
Figure 1. Peak Forward Current vs. Figure 2. Relative L ity vs. Figure 3. Relative Luminous Efficiency vs.

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.

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 Vr = 1.55V. If the device is to be driven from
Vcc 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. A molded 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 be implemented 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

2 athode-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 Anoda-Segment e Cathode-Digit 6

8 Arscae-3egment & 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 & 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 f 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
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HEWLETT E PACKARD SPECIAL PARTS | 5082-7240
FOR CALCULATORS SERIES

COMPONENTS

TECHNICAL DATA  APRIL 1977

Features

¢ MOS COMPATIBLE
Can be driven directly from MOS circuits.

°

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

UNIFORM ALIGNMENT
Excellent alignment is assured by design.

MATCHED BRIGHTNESS
Uniformity of light output from dlglt 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")  secondary magnifying lens, available on special request,
high, seven segment GaAsP Numeric Indicators mounted  can be added to the primary lens for additional character
in an eight or nine digit configuration on a P. C. Board.  enlargement.

These special parts, designed specifically for calculators,

have right hand decimal points and are mounted on  Applications are primarily portable, hand-held calculators
5.08mm (200 mil) centers. The plastic lens over the digits  and other products requiring low power, low cost and long
has a magnifier and a protective bezel built-in. A lifetime indicators which occupy a minimum of space.

Device Selection Guide

Digits . Configuration
Per Part No.
PC Board Device Package

| HEBHBABAH ~ -
- |BEEBBABBAE ~ =
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Absolute Maximum Ratings

Parameter Symbol Min. Max. Units
Peak Forward Current per Segment or dp (Duration < 500us) IPEAK 50 mA
Average Current per Segment or dpm lave 3 mA
Power Dissipation per Digit Pp 56 mW
Operating Temperature, Ambient Ta -20 +85 °c
Storage Temperature Ts -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[3'4] iy lavg = 500uA
(lpx = 5mA 12.5 50 uecd
duty cycle = 10%)
Peak Wavelength Apeak 655 nm
Forward Voltage/Segment or dp VE g = 5mA 1.6 \

NOTES: 3. See Figure 7 for test circuit.
4. Operation at Peak Currents of less than 3.0mA is not recommended.

50 1000
< B
E 45 B i el o T
! ] =
= 40— -
z oy | DUTY FACTOR = 10% +— 17
c 35 9o DUTY FACTOR = 5% r1—__ /7
4 L T 7
< =& | DUTY FACTOR = 2% 1| &/
o 3 Ye M e
Q <a l
o W
< 25 =2 100 o S e
g ' 1 Fa T/
S 20 ; L : 48
2 i e 4
X 1 oz 77
I 15 ; g=
w ! za VY [
110 2 ’/ //
H s /4
g 5 5
= 2 /
0 10
0 2 4 6 .8 1012 14 16 18 20 Al 1.0 10
V¢ - PEAK FORWARD VOLTAGE - V lavg — AVERAGE CURRENT PER SEGMENT — mA
Figure 1. Peak Forward Current vs. Figure 2. Typical Time Averaged Luminous I ntensity
Peak Forward Voltage per Segment vs. Average Current per Segment
10 - 1.6
» Lt
> 5 5 14 T
g : ﬁ L~
g 3 e 12
8 w
> g2 10
S 2
= 1 : 2z
s E S s
5 F Rz s 8 7
3 L \3‘,\ pur)
w 05 A w
> g
2 o4 2 6
< 03 7
-
w ]
€ 02 c 4
~60 -40 -20 0 20 40 60 80 0 5 10 15 20 25 30 35 40 45 S0
Ta — AMBIENT TEMPERATURE — °C Ipeak — PEAK CURRENT PER SEGMENT — mA
Figure 3. Relative Luminous Intensity vs. Ambient Figure 4. Relative Luminous Efficiency vs. Peak
Temperature at Fixed Current Level Current per Segment

104




Package Description
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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. ¢ Ancde 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 Seq. 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. 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 Ig of
bmA 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 Ve 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.
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Figure 7. Circuit Diagram used for Testing the Luminous Intensity of the HP 5082-7240
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HEWLETT @ PACKARD

LARGE MONOLITHIC
NUMERIC INDICATORS

b082- 1265
5082- 1215
b082-1285

COMPONENTS 5[]82_7295
TECHNICAL DATA _ APRIL 1977
Features
e | ARGE 4.45mm (.175”) CHARACTER HEIGHT
e 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

MOS COMPATIBLE

Can be Driven Directly from MOS Circuits

COMPACT INFORMATION DISPLAY

5.84mm (.23”) Digit Spacing Yields Over 4
Characters per Inch.

HIGH AMBIENT READABILITY

High Sterance Emitting Areas Mean
Excellent Readability in High Ambient
Light Conditions

HIGH LEGIBILITY AND

NUMBER RECOGNITION

High On/Off Contrast and Fine Line Segments
Improve Viewer Recognition of the
Displayed Number

UNIFORM ALIGNMENT

Excellent Alignment is Assured by Design

MATCHED BRIGHTNESS

Provides Uniform Light Output from Digit
to Digit on a Single PC Board

EASY MOUNTING

Flexible Mounting in Desired Position
with Edge Connectors or Soldered Wires

Device Selection Guide

Description

The HP 5082-7265, 7275, 7285, and 7295 displays are 4.45
mm (.175”) seven segment GaAsP numeric indicators
mounted in 5 or 15 digit configurations on a PC Board.
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. Options include both a right hand
decimal point and centered decimal version for improved
legibility. The digits are mounted on 5.84 mm (230 mil)
centers.

These displays are attractive for applications such as
digital instruments, desk top calculators, avionics and
automobile displays, P.O.S. terminals, in-plant control
equipment, and other products requiring low power,
display compactness, readability in high ambients, or
highly legible, long lifetime numerical displays.

Digits Configuration Part
Per PC No.
Board Device Package Character 5082-
— Center Decimal
5 I =il 'l:' l“ ’l“ ” 1 (Figure 5) Point 7265
ant i (Figure 7)
] W e T Conter el
1 ot o Wi ]t W] W e i Point 7
° =i III I'L_I‘I_IILJ[I_IIl_lh_lll_lll..l‘l_lb_l L.lll._l} (Figure 6) (Figur® 7) 278
T Right Decimal
5 b ,‘ ,'J,’ ,',' ,’U ! ' k (Figure 5) Point 7285
— 1 (Figure 7)
i) e U U T U cEEEm] | e Right Decimal
15 L 11 l|l l|l l’l I|I_l 1_.:| ||: IL__ ll:l = 'I:l 1:1] (Figure 6) (Fi';f"r”;?) 7295




Absoiute Maximum Ratings

Parameter Symbol Min. Max. Units
Peak Forward Current per Segment or DP IPEAK 200 mA
(Duration <35us)
Average Current per Segment or DP (1) lavG 7 mA
Power Dissipation per Digit 2 Pp 125 mw
Operating Temperature, Ambient Ta -20 +70 °C
Storage Temperature Ts -20 +80 °C
Reverse Voltage VR 5 \
Solder Temperature at connecter edge 230 °C
(<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.
H H H H - o
Electrical /Optical Characteristics at T,=25°C
Parameter Symbol Test Condition Min. Typ. Max, Units
Luminous Intensity/Segment or dp Ie lage. = 2 MA 30 90 ucd
{Time Averaged) 15 digit display (30 mA Peak
5082-7275, 5082-7295 (46) 1/15 duty cycle)
Luminous Intensity/Segmeant or dp lv lagg. = 2 MA 30 70 uned
(Time Averaged) 5 digit dispiay (10 mA Peak
5082-7265, 5082-7285 (+6) 1/5 duty cycle)
Forward Voltage per Segment or dp Vg Ir = 30 mA 1.60 2.3 A
5082-7275, 5082-7295 15 digit display
Forward Voltage per Segment or dp VE I =10 mA 1.65 2.0 A
5082-7265, 5082-7285 § digit display
Peak Wavelength APEAK 655 nm
Dominant Wavelength () Ad 640 nm
Reverse Current per Segment or dp Ir VR =5V 100 pA
Temperature Coefficient of Forward AVE/PC -2.0 mv/°C
Voltage

NOTES: 4. The luminous intensity at a specific ambient temperature, lv(T ), may be calculated from this relationship:

IW(Ta) = lvis® c) (:985) A »°0

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

defines the 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,
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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 |g 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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lpeak — PEAK CURRENT PER SEGMENT — mA

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 is 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.




Package Dimensions

ALL DIMENSIONS IN MILLIMETERS AND (INCHES).
91.948 : 0.381

TOLERANCES ARE +0.203 (+.008) UNLESS OTHERWISE NOTED
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(3590 + .015) 2.667
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—— e can |
28321+ 0381
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Figure 6. 5082-7275, 5082-7295.
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Figure 7. 5082-7265, 5082-7285.

iagnified Character
Font Description

DEVICES DEVICES
5082-7265 5082-7285
5082-7275 5082-7295
251 2551
(.099) REF: jv———> (:099)REF- P
(NOTE 1) |Eb b
e
f ] J g 4.45
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e c 5° e c 5°
d"’@» REF. 1 ¥ [T Rer.
EEETEE——
d d d.p.
ALL DIMENSIONS IN MILLIMETERS AND (INCHES).
NOTE 1. Bonding Option for Colon Instead of Decimal Point.
See Electrical Section.
Figure 8.
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le— 1575
I~ (062)

-«

4.064
(.160)

Device Pin Description

5082-7265
Pin 5082-7285
No. Function

5082-7275
5082-7295
Function

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
10 Cathode Digit 7
11 Anode Segment dp
12 Anode Segment d
13 Anode Segment ¢
14 Anode Segment a
15 Anode Segment f

DONOGODWON =

Cathode Digit 1
Cathode Digit 2
Cathode Digit 3
Cathode Digit 4
Anode Segment dp
Cathode Digit 5
Anode Segment ¢
Cathode Digit &
Ancde 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 f
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

5082 - 7300

NUMERIC and | &2 7al

HEXADECIMAL | o9 7
INDICATORS | so82-1310

TECHNICAL DATA APRIL 1978

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 % 7 DOT MATRIX ARRAY
Shaped Character, Excellent Readibility

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

PACKAGE INCLUDING CONTRAST FILTER

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

°o ©

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.

Package Dimensions

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

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 (x 1.) overrange character, including dec-
imal point, used in instrumentation applications.

7300 7302 7340
l<_10.2 MAX __,I l__mz MAX._.‘ 102 M/)-\X._.| FUNCTION
(400) (.400) -400 5082-7300
PIN 5082-7340
15 and 7302 || radecimal
f1.5 3 (o8} bl Bl f fLs o] 2" Numeric
} " o n e L [
7.4 T 14.0 - d 7.4 74 o ) 1 R l R
(29) 1.55) (29) (.29 ! nput oput
. ar 56 = } o ] T 5 (85) > . 7 ; 2
s + s ‘-2'2) LZf’ aulan (.55) nput nput
l i e . - 3 lnpttntB Input 8
4 Decimal Blanking
g point control
le— (ﬁg) 36 4—_.4- i 5 Latch Latch
s X (14) a8 19 enable enable
9 L9 [} Ground Ground
e 7 v v
0-10° cc ce
5 6 7 8 = 7 8 Tnput 1 Tnput 1
2 15
15,
LUMINOUS seaTing | © (.06) .
[¢ INTENSITY N SEATING PLANE J_ 34 NOTES:
102 | 5082 CATEGORY B2 PLANE (139) 1. Dimensions in millimetres and (inches).
(a0 7300 2. Unless otherwise specified, the tolerance
DATE CODE 03 <008 TYP. on all dimensions is +.38mm (+.015")
1012 . 13'rw 05*008TYP P, PR "
PIN 1 KEY Tos0) —-l l<— o003 3. Digit center line is £.26mm (+.01")
28 zs: 13TYP. from package center line.
4 3 2 1 “an| 4.l; T (.10 +.005) packag
lan ™




Absolute Maximum Ratings

Description Symbol Min. Riax. Unit
Storage temperature, ambient Ts —40 +100 °C
Operating temperature, case "'? Te —20 +85 °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 \Y
Voltage applied to blanking input!” Vs -0.5 Vee v
Maximum solder temperature at 1.59mm (.062 inch) 230 oG
below seating plane; t < 5 seconds
Recommended Operating Conditions
Description Symbol Min. Nom. Max. Unit
Supply Voltage Vee 4.5 5.0 5.5 \
Operating temperature, case Te -20 +85 °C
Enable Pulse Width tw 120 nsec
Time data must be held before positive transition ]
of enable line tserur 50 nsec
Time data must be held after positive transition
of enable line thoro 50 nsec
Enable puise rise time STRY 200 nsec
EIECtI"ICBl/ Optlcal Chal'aCterIStICS (Tc =-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) ™ Iy Vee=5.0V, Tc=25°C 32 70 ued
Logic low-level input voltage ViL 0.8 \
Logic high-level input voltage Vi 2.0 Y
Enable low-voltage; data being _
entered VEL Vee=4.5V 0.8
Enable high-voltage; data not i
being entered Ven 2.0 \
Blanking low-volitage; display
not blanked!” VL 0.8 v
Bianking high-voltage; display
blanked Vi 3.5 v
Blanking low-level input current” lse | Vec=5.5V, Vmi=0.8V 20 pA
Blanking high-level input current " Ipu Vee=5.5V, Vpn=4.5V 2.0 mA
Logic low-level input current he Vce=5.5V, Vi1=0.4V -1.6 mA
Logic high-level input current hu Vee=5.5V, Viy=2.4V +250 nA
Enable low-level input current 138 Vec=5.5V, Ve =0.4V -1.6 mA
Enable high-level input current len Vee=5.5V, Vey=2.4V +250 uA
Peak wavelength APEAK «=25°C 855 nm
Dominant Wavelength Ad 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;
0;c=15°C/W; 2. O¢ca 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 display contiguous with the Hewlett-Packard logo marking. 6. The
luminous intensity at a specific case temperature, lv(Tc) may be calculated from this relationship: Iv(Tc)=lv (25°C) el-01887C (Tc-25°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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Figure 1. Timing Diagram of 5082-7300
Series Logic.
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Figure 2, Block Diagram of 5082-7300
Series Logic.
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Figure 5. Typical Latch Enable Input

Current vs, Voltage for the
5082-7300 Series Devices.

Notes:

Temperature 5082-7340.
TRUTH TABLE
8cD CATAl
‘ 5082:7200/7302 | 5082:7340
Ke | X | X5 | % | ° 3
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
H L L H
H L H L
H L H H (SLANK)
H H L L (BLANK)
H H L H
H H H L (BLANK}
H H H H (BLANK)
| oN
DECIMAL PT.121
OFF
i LOAD DATA
ENAGLE LATCH DATA
@ DISPLAY-ON
BLANKING
DISPLAY OFF

memory.

Iy — LOGIC CURRENT — mA

Ig — BLANKING CURRENT — mA

Vee = 5.0V
3 T =25°C

Vg — BLANKING VOLTAGE -V

Figure 3. Typical Blanking Control
Current vs. Voitage for
5082-7340.

-6 AY Vg = OV

-2k Ve -5v\
AN

0 05 10 20 30 4.0 5.0

0
Viy — 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
5082-7302 displays.

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




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
102 pax. PIN | FUNCTION
(.400)
I" __! J’O'"’" 1 Plus
R SN 15 f - 15 2 { Numeral One
R . :i(ﬁgl LUMINOUS SEATING - (.06) 3 | Numeral One
| ! NTENSITY PLANE
oy o |l :l i A CATEGORY 152 SEATING l- o 2 bP
T 8T ‘41,;) (.55) 1600} v 5 Open
3 .."ts ) DATE CODE 0.3:0.08 TYP. 6 Cpen
9 (012+.003) 1.3TYP. S*DOSTYP 7 v
(076) " | 38 PIN 1 KEY (.050) ‘I L, (.020 +.003) ce
(.15) ey 8 Minus/Plus
238 L_ 252013 TYP.
(1) .5 7\ (.10 £,005)
™ an T
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.
1 23 4 8
+ H X X H
- L X X H
1 X H X X
Decimal Point X X H X
Blank L L L L =7 | Veo
MOTES: L: Line switching transistor in Fig. 7 cutoff. MINUS PLUS
H: Line switching transistor in Fig. 7 saturated. 4o
X: ‘don‘t care’ i
DESCRIPTION SYMBOL |MIN | MAX | UNIT I~
Storage temperature, ambient T -40 | +100 °c 5600
QOperating temperature, case Tc -20 +85 °c
Forward current, each LED e 10 | mA
Reverse voltage, each LED VH 4 i
RECOMMENDED OPERATING CONDITIONS
SYMBOL | MIN |NOM|MAXUNIT
LED supply voltage Vcc 45| 50 | 55 \"
Forward current, each LED te 5.0 10 mA
NOTE: Figure 7
LED current must be externally limited. Refer to figure 7 o .
for recommended resistor values.

Electrical/Optical Characteristics (Tg = -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 \Y
Power dissipation PT Ig = 10 mA

all diodes lit 250 | 320 mwW
Luminous Intensity per LED {digit average) [ 'p=6mA 32 70

T =25°C ued
Peak wavelength Apeak Te = 25°%C 655 nm
Spectral halfwidth AN1/2 Teo=25°C 30 nm
Weight 08 am
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HEWLETT @ PACKARD

COMPONENTS

HEXADECIMAL DISPLAYS

NUMERIC AND | ¢0) 736
5082-1351
FOR INDUSTRIAL | 5082- 1358

APPLICATIONS | 5082-1333

TECHNICAL DATA APRIL 1978

Features

o CERAMIC/GLASS PACKAGE
e ADDED RELIABILITY
e 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 Unit to
Unit within a Single Category

Description

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 o .

t__ 102MAX. | 7357

10.2 MAX
PR _>| 7356 (400}
- 15
fmst.os) b il (.06) =gan —T
74 3 . bl 135 x| ® 74
53) T
L R I I o Heiil 200
adn 221 22 T e “} s
~>f e S - L
30 16
By |
43 t12) (1 s
(19) Se

SIDEVIEW | %

LUMINOUS
INTENSITY
CATEGORY ™~ seaTinG

15.2
(.600) PLANE

L

1
s ETF
17

le—

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

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, 0-9and 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.

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

FUNCTION
102 MAX.
= laoo) "l 7359 5082735 | 50827359
PIN AND 7357 HEXA-
- NUMERIC DECIMAL
155.606) e b 1 Input 2 Input 2
74 4 —ajea
(.29) Mg 135 2 Input 4 Input 4
x T . od :_— (53) 3 Input 8 input 8
il 4 Decimal Blanking
‘@7 -5 point cantrol
: —r 5 Latch Latch
48 | enable enable
(19) 6 l Ground Ground
7L Ve Vee
8 | Input 1 Input 1
END VIEW —
38 5 NOTES:
seating | V19! (.06) 1. Dimensions in millimetres and (inches).

PLANE J_ 3.4 2. Unless otherwise specified, the tolerance
t135) on all dimensions is +.38mm (.015")

T 3. Digit center line is +.25mm (£.01")
from package center line.
13TYP._ || _,| 051:0.08 TYP.

1
(.050) =~ (020 +.003)
25:.13TYP.
(10 =.005)




Absolute Maximum Ratings

Description Symbol Min. Max. Unit
Storage temperature, ambient Ts -85 +125 °C
Operating temperature, ambient (% Ta ~55 +100 °C
Supply voltage” Veo -0.5 +7.0 %
Voltage applied to input logic, dp and enable pins Vi,Vor, Ve -0.5 +7.0 \
Voltage applied to blanking input” Va -0.5 Vee v
Maximum solder temperature at 1.59mm (.062 inch) 260 °G
below seating plane; t < 5 seconds
Recommended Operating Conditions
Description Symbol Min. Nom. Riax. Unit
Supply Voltage Vee 4.5 5.0 55 \
Operating temperature, ambient Ta 0 +70 °C
Enable Pulse Width tw 100 nsec
Time data must be held before positive transition
of enable line tserur 50 nsec
Time data must be held after positive transition
of enable line thouo 50 nsec
Enable pulse rise time trin 200 nsec
EleCtl"lcal/Optlcal CharaCtel'IStICS (Ta =0°C to +70°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) 580 3835 mw
Luminous intensity per LED _ rRo
(Digit average) > 8 Vee=5.0V, Ta=25°C 40 85 ucd
Logic low-level input voltage Vi 0.8 v
Logic high-level input voltage Vin 2.0
Enable low-voltage; data being _
entered Ve Vee=4.5V 0.8 Vv
Enable high-voltage; data not
being entered Veu 20 v
Blanking low-voltage; display
not blanked"” Var 0.8 Y
Blanking high-voltage; displa
blankedg”' 9 9 pay Vs 35 Vv
Blanking low-level input current” Ins. Vee=5.5V, Vs =0.8V 50 uA
Blanking high-level input current ) Isn Vce=5.5V, Vyu=4.5V 1.0 mA
Logic low-level input current I Vee=5.5V, Vi.=0.4V -1.6 mA
Logic high-level input current hn Vee=5.5V, Viy=2.4V +100 uA
Enable low-level input current leL Vce=5.5V, Vi =0.4V —-1.6 mA
Enable high-level input current len Vee=5.5V, Vey=2.4V +130 HA
Peak wavelength Arpak | Ta=25°C 655 nm
Dominant Wavelength ©® Ad TA=25°C 840 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: 0;4=50°C/W;
05c=15°C/W; 2. Oca of amounted 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, Iv(Tx), may be calculated from this relationship: (T ,)=lvs° ¢, (.985) [Ts25°Cl
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.
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tseTup tHoLp TRUTH TABLE
ATAN
(LOV%.ECETPDU:TA) % B‘;D‘D :2 X 5082-7356/7357 | 5082-7359
15V
L L L L
L L L H
DATA INPUT
(HIGH LEVEL DATA) 1.5V L L H L
t;
ENABLE [T L L ow H
INPUT
1.5V 1% 18V 7 - H - -
L H L H
W L Ho| oW L
L H H H
H L L L
Figure 1. Timing Diagram of 5082-7350
Series Logic. H L L H
H L H L
H L H H (BLANK)
Pin.
No. H H L L {BLANK)
Vee 7—1 H H L H
ENABLE S—ﬁ
H H H L (BLANK)
Logic  g—» E
— H H H H {BLANK)
INPUT - 27=Ixs  taten | | maTAIX
—[X8 MEMORY DECODER DECIMAL PT.2! ON
ppl2 a—fpp : OFF
W LOAD DATA
[ ENABLE TATCH DATA
oP
DISPLAY-ON
13 BLANKING DISPLAY-OFF
131 LED E
BLANKING LED
contRoL 4| MATRM il matmix
GROUND  6—— 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.
Figure 2. Block Diagram of 5082-7350 2. The decimal point input, DP, pertains only to the 5082-7356 and
Serles Logic 5082-7357 displays.

: 3. The blanking control input, B, pertains only to the 5082-7359
hexadecimal display. Blanking input has no effect upon display
memory.

350
5 T T ! i
Ve =5.0V -18 I
g Ve = OV — % 16 T =25°C
< ! Vv, =0V [ °
< 4 - h L Vee =5.0V
1 1 2 20 \\ Z 4
= o
z Vee = 5.0V 3 | £
E 3 LT =25°C 3 \& =45v 3 12
< 200 o
3 l 2 N T~ — 2 10
7] . z R <
z / 15 2 oIS
z 2 ; 2" | Ve~ 35V N N
3 / H . 2 -6 N
a <1 < \
- -
_I_rn 1 / @ | -4
= 50 - \
- -2
‘ i Vg =0.8Y \
0 1 0kl L L 5 P : o
' 2 3 5 55 -40 -20 0 20 40 60 80 100 0 10 20 3.0 4.0 5.0

Vg — BLANKING VOLTAGE - V

Figure 3. Typical Blanking Control

Current vs. Voltage for 5082-

7359.

Tn — AMBIENT TEMPERATURE —°C

Figure 4. Typical Blanking Control
Input Current vs. Ambient

Temperature for 5082-7359.

Vg — LATCH ENABLE VOLTAGE — V

Figure 5. Typical Latch Enable Input
Current vs. Voltage.
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= « -
g .12 53 231 /
@ C %5 /
& £5 Voo =50V e M
3 -1.0 N had 52
o g2 Vi = 0.8V vz
o -8 a z zz
g - l ~] R FERY
T -6 N\ v, - dv E4T] 2o, /
z & Zo 3 Zo 4
z ‘ <] . wg /
4 N Ia |3 6
- a0 2 x|
I g M4
_2pA Ve =5y Fa <,
0 l \_ 0 A } 1 1 1 L L i 0 bk 1 | 1 1 1 1
05 10 2.0 3.0 40 50 55 4 -20 0 20 40 60 8 100 55 40 20 0 20 40 60 80 100

Viy — LOGIC VOLTAGE - V

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

Tp — AMBIENT TEMPERATURE —~ °C

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

Tp — AMBIENT TEMPERATURE —°C

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

Operational Considerations

ELECTRICAL

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 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 = (Vec — 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

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 requiring a+, 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

102
+~{.400) MAX, | )/
= a_r““"
15
r 21 | s
74 48 s ~
(29) (19T To1s 15.2 SEATING
D N (600) PLANE
1.9 i"' B 0.3:0.08TYP.
075) ’T; 3.8 (012 £.003)
{.15) \L
28 l__§'
Xt} o5 F
FRONT [RE N
SIDE

SEATING
PLANE

0.5:0.08 TYP.
_’I !‘“ 1,020 +.003)
25213 TYP.
(.10 2.005)
N

D

2
2

FUNCTION
Plus
Numeral One
Numoral One
DP
Open
Open
Vee
Minus/Plus

NOTES:

1. DIMENSIONS IN MILLIMETRES AND (INCHES).

2. UNLESS OTHERWISE SPECIFIED, THE TOLERANCE
ON ALL DIMENSIONS 1S 2.38 MM (+ .016 INCHES),

of vfolafsafwin)=

Electrical /Optical Characteristics

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

Figure 9. Typiéal Driving Circuit.

TRUTH TABLE
CHARACTER PIN
1 23 4 8
+ H X X H
- L X X H
1 X H X X
Decimal Paint X X H X
Blank L L L L

NOTES: L: Line switching transistor in Figure 9 cutoff.
H: Line switching transistor in Figure 9 saturated.
X: ‘Don’t care’

DESCRIPTION SYMBOL TEST CONDITIONS MIN TYP MAX | UNIT
Forward Voltage per LED Ve lg =10mA 1.6 |20 \
Power dissipation PT Ig = 10 mA
all diodes lit 280 | 320 mwW
Luminous Intensity per LED (digit average) 1, fg =6mA 40 85
T =25°C ucd
Peak wavelength Apeak To =25°C 655 nm
Dominant Wavelength ad Te=25°C 640 nm
Weight 1.0 am
Recommended Operating
Conditions Absolute Maximum Ratings
SYMBOL | MIN [NOM |MAX|UNIT DESCRIPTION SYMBOL | MIN. | MAX. | UNIT
LED supply voltage Vee | 45] 58| 556 v Storage temperature, ambient Ts -65 | +1256 | °C
Forward current, each LED Ie 5.0 | 10 mA Operating temperature, ambient TA -65 | +100 °C
NOTE: Forward current, each LED L3 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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= SOLID STATE
HEWLETT @7 PACKARD NUMERIC gggg;?]'ﬂ
COMPONENTS INDICATOR
Features

® RUGGED, SHOCK RESISTANT, HERMETIC
e 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
26.4:0.13CTRS, TYP, 28 47 25.4:0.13 CTRS. TYP. 18
Ealliag {.100 =005 halX e - (,13)’:‘ s - e \ (100 +.005) »(.ﬁlr
L1 13 : 691 _ 23 et | 691
[ < Los TYP ’](,272) | 1= ==domr > = om TV w22 |
T— e v ¥ 1
- o T — Sy S—
5 6|7 8 [ I s| 78 [}
0.38 :0.13 134 X 0.3810.13
Iz,fm (015 +.005) 1535) K,fm (015 +.005)
| Dia Tve. 2.8 DIA. TYP.
| (.05)
I 226 P | ! 28
|| —s082-7010 —|| {50 - —s0s2-7011 —||  (g9)
.- 4 N 1]
T Li8) !
XYY \ 2.3 4 XYY H
0.64 1.09) ’ \ 0.64
4 3l2 1 ‘_Lozs) 3 s 32 1N\ (025)
—o—oto—o—ff — ¥ pe= } St =L_
- N —
| pAte 4 [ i { ! pire 4
T CODE , ¢ CODE
5 B L 1.5 "
! (.06) - l‘ (58) | 196) ™
PIN FUNCTION PIN FUNCTION PIN FUNCTION PIN FUNCTION
1 Input 1 5 Input 4 1 NC 5 NC
2 Vor 6 Ground 2 NC 6 Ground
3 Viep 7 Vee 3 Plus 7 Minus/Plus
4 Input 8 8 Input 2 4 NC 8 N
Notes: 1. Unless otherwise specified, the tolerance on all dimensions 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
Operating Temperature, Case Te -55 +95 - °c
Logic Supply Voltage to Ground Vee -0.5 +7.0 Y
Logic Input Voltage 2 -0.5 +5.5 \%
LED Supply Voltage to Ground Viepl!! —-0.5 +5.5 \
Decimal Point Current Ipp -10 mA

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

Recommended Operating Conditions

Description Symbol Min. Nom. Max. Unit
Logic Supply Voltage Vee 4.5 5.0 5.5 \%
LED Supply Voltage, Display Otf Viep -0.5 0 +1.0 \%
LED Supply Voltage, Display On Viep 3.0 4.2 5.5 Vv
Decimal Point Current Ippl2] 0 -5.0 -10.0 mA
Logic Input Voltage, “H"’ State ViH 2.0 5.5 \
Logic Input Voltage, ‘‘L" State ViL 0 0.8 \Y

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 TI"Uth Table
L Test " 141 . Char- Logic
D o . . .
escription Symbol Conditions Min Typ Max Unit acter | X8| X4| X2 X1
Logic Supply Current | Icc Vee = 5.5V 45 75 mA 0 |HIHIHIH :"
lLep  |Vec | Vieo T
(3] 5.5V | 55V 255 350 1 HIH|H|L i
LED Supply Current | (g} 55y [ 2.2V 170 |23 | ™A P P
5.5V 3.5V 125
Logic Input Current, Vee=5.5V 3 (HIH|L L
“H" State (ea. input) | '™ [Vjg=2.4V 100 | wA
Logic Input Current, Vee = 5.5V 4 |[H/L/HIH
“L" State (ea. input] | It |ViL= 0.4V —16 1 mA
- P n=o 5 |H|L H|L
Decimal Point VLED _ -
Voltage Drop —Vpp |'DP=—10mA 16 |20 v 6 |HILIL|H
Pr Vee | Viep
7 H LiL
Power Dissipation (3] 5.5V_| 5.5V 17 s W -
P (5] |56V | 42V 10 |14 8 |[LIH H[H| i
55V | 3.5V 0.7 ;
VieD | To 9 |[LIH!HIL '::§
Luminous Intensity 55V | 25°C 60 115 Blank | L |H L |H
per LED (digitavg.) | Ip 4.2V | 25°C 40 80 ped
3.5V 25°C 50 Blank [ L |{H!L |L
Peak Wavelength | A peak 655 nm Blank |L |L |H|H
Spectral Halfwidth ANy, 30 nm 1
Weight 4.9 gram Blank | L | L ;H L
Notes: 3. With numeral 8 displayed. Blank [ L L /L |H
4. All typical values at Tg = 25°C.
5. Tg=0°C to 65°C for V| gp = 5.5V. Blank L |L L IL

ViL=0.0t0 0.8V
ViH =201t 5.5V
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LOGIC INPUT
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GROUND

Figure 1. Equivalent input circuit of the 5082-7010 decocder.
Note: Display metal case is isolated from ground pin #6.

PLUS O———-———}

2

: <

+———C GROUND

"
Figure 3. Equivalent circuit of 5082-7011 plus/minus

sign. All resistors 3452 typical. Note: Display
metal case is isolated from ground pin #6.
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80 Vin = 24V
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30

20 ///
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i)55 -40 -20 ] 20 40 60 80 95

Iy — LOGIC INPUT CURRENT — pA

T¢ — CASE TEMPERATURE - °C

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

By

Vieo
LEDs

GROUND
[og

A

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

Tg=25°C
\ Ve = 5.5V

I} — LOGIC INPUT CURRENT — mA -
1 1
o o
o o
I

0 N
0 1.0 2.0 3.0 4.0 5.0
V| — LOGIC INPUT VOLTAGE — V

Figure 4. Input current as a function of input voltage,
each input.
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Vee =55V
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—0.50

—0.40
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Tc — CASE TEMPERATURE - °C

Figure 6. Logic “’L” input current as a function of case
temperature, each input.




Pr — TOTAL POWER DISSIPATION —W ILep — LED SUPPLY CURRENT — mA

RELATIVE LUMINOUS INTENSITY

Figure 11.
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Viep — LED SUPPLY VOLTAGE — V

Figure 7. LED supply current as a function of
LED supply voltage.
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Figure 9. Maximum power derating as a function of
case temperature.
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Relative luminous intensity as a function of case
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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 sos2-7011

Truth Table

For display applications requiring * designation, the 5082- : PIN
7011 solid state plus/minus sign is available. This display CHARACTER 3 7
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 =-0.5 to 1.0V
Each LED has its own built-in 34582 (nominal) current V,, =3.0t0 55V
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, Tg= 0°C to 70°C, unless otherwise specified
Description Symbol Test Conditions Min. Typ.m Max. Unit
Vigp =5.5V 105 150
LED Supply Current lLep mA
VLED =42V 70 100
VLED =55V 0.6 0.9
Power Dissipation Pr w
VLED =42V 0.3 0.6
Vigp = 5.5V 60 115
Luminous Intensity per LED (Digit Avg.) Iy 2 Vigp =4.2V 40 80 ued
' VLED = 3.6V 50
Peak Wavelength Apeak - 655 nm
Spectral Halfwidth ANy 30 nm
Weight 4.9 gram
Notes: 1. All typical valuesat Tg = 25°C
2. AtTc=25°C
Absolute Maximum Ratings
Description Symbol Min. Max. | Unit
Storage Temperature, Ambient Ts —65 +100 °c
Operating Temperature, Case Tc ~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 Voltage,
Display Off Vieo 05 0 10 v
LED Supply Voltage,
Display On VLED 3.0 4.2 5.5 Vv
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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 90A=30°C/W. See figure 12 for VLED
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.




HEWLETT“ PACKARD

COMPONENTS

HEXADECIMAL DISPLAYS
FOR HIGH RELIABILITY

NUMERIC AND | ¢35 7301

5082- 7392
5082 - 7393

APPLICATIONS | 5082-73%

TECHNICAL DATA APRIL 1978

Features

e PERFORMANCE GUARANTEED OVER
TEMPERATURE

HERMETICITY GUARANTEED

TXV SCREENING AVAILABLE
GOLD PLATED LEADS

HIGH TEMPERATURE STABILIZED
NUMERIC

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

e HEXADECIMAL

5082-7395
TTL COMPATIBLE
DECODER/DRIVER WITH 5 BIT MEMORY
4 x 7 DOT MATRIX ARRAY

Shaped Character, Excellent Readability
STANDARD DUAL-IN-LINE PACKAGE
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

10.2 MAX 10.2 MAX.
=% %00) —-I 7391 == "1 200) - 7392
- F 15
Fistel 2" 3 Rl B ¥
7.4 o 5 135 r & —— 74
29 (53) 29
@ = +3t | ss 55 2o |9 s
[ ha| | (22 I R
4 lef—}-5° 11 la—f-5°
=T -
30 36
—
s M) (14) | a8
(19) (19)

s & 7 o REARVIEW

SIDEVIEW | _{
LUMINOUS

= 0-10°
INTENSITY

CATEGORY ™ seating

15.2
(.600) PLANE

L

:‘ o Ef%

.17)

DATE CODE
0.3:0.08 TYP.

PIN 1 KEY (.012+.003)

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.

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

10.2 MAX. FUNCTION
™ (400 _-l 7395 5082-7391 5082-7395
PIN AND 7392 HEXA-
— NUMERIC DECIMAL
, :'5 (iw . 1 Input 2 Input 2
(29) M 135 2 Input 4 Input4
L T . &3 3 Input 8 Input 8
. 4 Decimal Blanking
5 point control
g i 5 Latch Latch
48 enable enable
(19) 6 Ground Ground
7 Vee Vee
8 Input 1 Input 1
END VIEW
NOTES:
. 15 1. Dimensions in millimetres and (inches).
SEATING - (.06) 2. Unless ise specified, the
PLANE _— _L ('3;’ on all dimensions is +.38mm (£.015")
\ 3. Digit center line is +.25mm (£.01")
T i from package center line.
J 4. Lead material is gold plated copper
13TYP. I__ 0.5+0.08 TYP. alloy.
(.050) (.020 +.003)
25+0.13TYP.
(.10 +.005)
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Absolute Maximum Ratings

Description Symbol Min. Max. Unit
Storage temperature, ambient Ts -85 +125 °C
Operating temperature, ambient '+2 Ta -55 +100 °C
Supply voltage %! Ve -0.5 +7.0 Y
Voltage applied to input logic, dp and enable pins Vi,Vor, Ve -0.5 +7.0 \
Voltage applied to blanking input Vg -0.5 Vee "
Maximum solder temperature at 1.59mm (.062 inch) 260 oG
below seating plane; t < 5 seconds <
Recommended Operating Conditions
Description Symbol Min. MNom. Max. Unit
Supply Voltage Vee 4.5 5.0 5.5 \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 thorp 50 nsec
Enable pulse rise time trn 200 nsec
EleCtrlcal / ODtlcaI Chal‘actel’lstICS (Ta = —55°C to +100°C, unless otherwise specified)

Description Symbol Test Conditions Min. Typ. " Max. Unit
Supply Current lce Vee=5.5V (Numeral 112 170 mA
Power dissipation Pr 5 and dp lighted) 560 935 mw
Luminous intensity per LED - —nEo
(Digit average) & N Vee=5.0V, TAa=25°C 40 85 ued
Logic low-level input voltage Vi 0.8 Vv
Logic high-level input voltage Vin 2.0 1
Enable low-voltage; data being _
entered VeL Vee=4.5V 0.8
Enable high-voitage; data not
being entered Ven 2.0 v
Blanking low-voltage; display
not blanked Vi 08 v
Blanking high-voltage; display
blankedg”' ° ° Veu 35 v
Blanking low-level input current I Vee=5.5V, Vp=0.8V 50 uA
Blanking high-level input current lox Vee=5.5V, Vpu=4.5V 1.0 mA
Logic low-level input current e Vee=5.5V, Vi1 =0.4V -1.6 mA
Logic high-level input current L Vee=5.5V, Vin=2.4V +100 uA
Enable low-level input current ler Vee=5.5V, Ve =0.4V -1.6 mA
Enable high-level input current len Vce=5.5V, Ven=2.4V +130 pA
Peak wavelength ApEAK 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: 0;4=50° C/W;

05c=15°C/W. 2. Oca of a mounted display should notexceed 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, 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, Iv(Ta), may be calculated from this relationship: Iy(Ta)=ly(s° ¢)(.985) [Ta=25°C]

7. Applies only to 7395. 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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tseTup thoto . TRUTH TABLE
DATA INPUT BCD DATA 60827391/7392 | 50827395
(LOW LEVEL DATA) Xg | X¢ | X5 | %
5v L . N N
t L L H
DATA INPUT L
(HIGH LEVEL DATA) g v H v
|-t
ENABLE TLH L L H H
INPUT . " . N
15V Jox AP TBV  90%
L H L H
w L H H L
L H | H H
H L L L
Figure 1. Timing Diagram of 5082-7390
Serles Logic. H L t H
H L H L
H L H H (BLANK)
i H H L L (BLANK)
Pin.
No.
H Ho| L H
Vee 7—t
ENABLE  §——— H Hler L (BLANK)
Logic  g—=|X1 H H | H H (BLANK)
INPUT 2l oN
LATCH MATRIX {21
3—=Ix8 memory | | DEcoDER DECIMAL PT OFF
ot 4—slor o LOAD DATA
T ENABLE LATCH DATA
] DISPLAY-ON
op BLANKING!3
GISPLAY-OFF
3l LED
BLANKING LED
controL 47| MATRIX i1 matRix
Notes:
1. H = Logic High; L = Logic Low. With the enable input at logic high
GROUND 6

al

changes in BCD input iogic levels or D.P. input have no effect upon
display memory, displayed character, or D.P.

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

. The blanking control input, B, pertains only to the 5082-7395

hexadecimal display. Blanking input has no effect upon display

Ig — BLANKING CURRENT — mA

2
Figure 2. Block Diagram of 5082-7390 5082-7392 displays.
Series Logic. 8
memory.
350 —
Voo = 6.0V
i 300 Ve =0V -
S V=0V
& 250 \\
Vge = 5.0V £
To - 25°C E s rad
o 200 =]
E \ T~
2 S~
/ 2 150 I~
o/ z Vg = 35V
/ EI T
3
@
1
o 50
v Vg = 0.8V
1 1 ! L O -1 i

1 3 4
Vg — BLANKING VOLTAGE — V

Figure 3. Typical Blanking Control

Current vs. Voltage for 5082-
7395.

[]
-56 -40 -20 [] 20 40 60 80
Tp — AMBIENT TEMPERATURE —°C

100

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

Ig — LATCH ENABLE CURRENT — mA

0 T =25°C

Vg =50V

o 10 20 3.0 4.0 5.0
Vg — LATCH ENABLE VOLTAGE -V

Figure 5. Typical Latch Enable Input
Current vs. Voitage.
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\ 1 1.0 26
-18 24
| <9 < 7
= oA
6 Tem25C | = H A — 212 7
R . =
€ Vee = 50V £t .y gz Vo = 6.0V
[ 38 S 3 g Viy =24V
[ c T— -z
2 53 53 /
z 12 20 6 22w Vi
z
5 a0 ;'é Vg = 6.0V Ia1
& -9 5§25 Vi =08V B2 /
Q =2z 3 Tz 12
® _.g w w o
s 234 aE 0 VA
1 -6 N_v-ov L0 LRI
g E Zz25 3 Z0o 4
z w g o /
- Ia | a 6
-4 \ 21 2 Tl /
2 Lz o4
N Vg =5V = =
2 e ‘ 1 )
o \ ) VN T R T 0 S O O O 0 bt I T I [
05 1.0 2.0 3.0 40 50 -65 -40 20 0 20 40 60 80 100 65 40 20 0 20 40 60 80 100

Vin — LOGIC VOLTAGE — V

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

Tp — AMBIENT TEMPERATURE — °C

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

T, — AMBIENT TEMPERATURE —°C

Figure 8. Typical Logic and Enable
High Input Current vs.
Ambient 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:

Retank = (Ve — 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, toinsure 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 5082-7390 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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High Reliability Test Program

Hewlett-Packard provides standard high reliability test programs, patterned
after MIL-M-38510 in order to facilitate the use of HP products in military

PART NUMBER SYSTEM

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-7395 | 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
72-Q352
2. Electrical Test: Iv, lcc, lsr, o, lew, len, I, hne Per Electrical/Optical Characterstics.
3. High Temperature Storage 1008 125°C, 168 hours.
4. Temperature Cycling 1010 —65°C to +125°C, 10 cycles.
5. Acceleration 2001 2,000 G, Y, orientation,
6. Helium Leak Test 1014 Condition A, limit pressure to 25psi for 1 hour.
7. Gross Leak Test 1014 Condition D, 40psi for 1 hour.
8. Electrical Test: Same as Step 2
9. Burn-in 1015 Ta=100°C, t=168 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, T,-55°C, +100°C, LTPD=7
fce, to, fom, lec, lon, b, hn
12. External Visual 2009

Table 2. Group B.

End Points: Electrical Test

1 character per second.
Same as Step 2, Table 1.

MIL-STD-883
i Test

Examination or Tes Method Condition LTPD

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., omit aging.
Temperature Cycling 1010 10 cycles —65°C to +125°C
Thermal Shock 1011 Test Condition A
Hermetic Seal 1014 Condition A, limit pressure to 25psi for 1 hour, and Condition D,

40psi for 1 hour.
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, limit pressure to 25psi for 1 hour, and Condition D,
40psi for 1 hour.

Subgroup 5 15
Salt Atmosphere 1009 Test Condition A

Subgroup 6 A=
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=5

Steady State Operating Life 1005 TA=100°C, t=1000 hours, at Vcc=5.0V and cycling through logic at
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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

10.2
=~(.400) MAX. =]

)/040'
15 (] f
Al | duoe
oza o8] e )84 .
[EI Il Fous 16.2 e
T e e L80!
19 ST - 0.310,08 TYP.
0757 ‘T;_ e (012 :,003)
18)
28 SN
LT B T
FRONT B X
SIDE
15
SEATING (.08)
PLANE 34
E (135) Figure 9. Typical Driving Circuit.
'f”‘"’"J | a.‘s 0.08 TYP.
050} 020 +.003)
J 1 com. TRUTH TABLE
10 2,
snn( 00081 CHARACTER PIN
1 2,3 4 8
PIN | FUNCTION + H X X H
1 Plus
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 :
ON ALL DIMENSIONS 1S +,38 MM (= .016 INCHES). 4 oP Decimal Point X X H X
5 | Open Blank L L L L
6 Open
; . "ccI NOTES: L: Line switching transistor in Figure 9 cutoff.
i H: Line switching transistor in Figure 9 saturated.

Electrical /Optical Characteristics
5082-7393

X: ‘Don’t care’

(Ta =-55°C to +100°C, Unless Otherwise Specified)

DESCI&TPTION SYMB80L TEST CONDITIONS MIN TYP MAX | UNIT
Forward Voltage per LED Ve Ig = 10mA 16 |20 v
Power dissipation Py lg = 10mA
all diodes lit 280 | 320 mw
Luminous tntensity per LED {digit average) 1y lg =6mA 40 85
Tc = 25°C ped
Peak wavelength Apeak T = 259 655 nm
Dominant Wavelangth Ad Te=25°C 640 nm
Weight 1.0 am
Recommended Operating
Conditions Absolute Maximum Ratings
SYMBOL |MIN|{NOM|MAX]|UNIT DESCRIPTION SYMBOL | MIN, [MAX. | UNIT
LED supply voltage Vee |as5|60]ss| v Storage temperature, ambient Ts -65 | +126| °C
Forward current, each LED| I 50| 10 | mA Operating temperature, ambient TA -55 | +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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_ FOUR CHARACTER
HEWLETT @ PACKARD SOLID STATE
ALPHANUMERIC

DISPLAY

HDSP-2000

COMPONENTS

TECHNICAL DATA APRIL 1978

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

e PIN ECONOMY
12 Pins for 4 Characters

e TTL COMPATIBLE

® 5x7 LED MATRIX DISPLAYS FULL ASCII
CODE

e 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

17.7 MAX. __
(699)
G = e seenoTES
. PIN FUNCTION PIN FUNCTION
sl o = oo T [ GOLUMNT 7 [ DATAOUT
7 | COLUMNZ 8 Vg
SEE NOTE 4 | - — - S B B 3 [ COLUMN3 9 [ Voo
[ [ 4 [ coLumNa 70 | CLOGK
RN b —t 1| B &5«3’, 5 | COLUMNS 11| GROUND
| | | | | | IL 1 6 | INT.CONNECT* | 12 | DATAIN
L bpd )b -- *DO NOT CONNECT OR USE
e =
L lasaraa |
PIN 1 MARKED BY 11179 7.005) 127513
DOT ON BACK OF —** - oa0 < 005)
PACKAGE. :
! ! NOTES:
508 | | l 1. DIMENSIONS IN mm (inches).
(200) 254 2. UNLESS OTHERWISE SPECIFIED THE
. Gooy TOLERANCE ON ALL DIMENSIONS
.______,.f.. 685 15 £.38 mm (2.015")
A 3. LEAD MATERIAL IS GOLD PLATED
270
SEATING t270) COPPER ALLOY.
|

PLANE 4. CHARACTERS ARE CENTERED

WITH RESPECT TO LEADS WITHIN

|
__I L 2505 Tve.__ |l £.13mm {2.008").
v I 254213 TYP, 1,010 +.002) 62 I
A satos  —= |-— 1,100 +.005) 1,300)

{020 +.003) NON ACCUM.
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Absolute Maximum Ratings

Supply Voltage Vee to Ground .......... —0.5V to 6.0V Storage Temperature Range, Ts
Inputs, Data OQutand Vg ................ —0.5V to Vee Maximum Allowable Package Dissipation
Column Input Voltage, Vcor. .......... —0.5V to +6.0V atT,=25°C!""2®

Free Air Operating Temperature
Range, TA?. ... ... ..............

Maximum Solder Temperature 1.59mm (.063")

-55°C to +100°C

1.70 Watts

—20°C to +70°C Below Seating Plane t<5secs ............... 260°C
Recommended Operating Conditions
Parameter Symbol Min. Nom. Max. Units
Supply Voltage Vee 475 5.25 Y
Data Out Current, Low State low 1.6 mA
Data Out Current, HighState low —-0.5 mA
Column Input Voltage, Column On Veor. 2.6 Vee \
Setup Time Lewp 70 ns
Hold Time thota 30 ns
Width of Clock tw(Clock) 75 ns
Clock frequency Forocn 0 3 MHz
Clock Transition Time trin 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
Vi = 0.4V 45 60 mA
Supply Current lee Virock = Voaia = 2.4V "
All SR Stages = Vo= 2.4V 73 95 mA
Logical 1
Vee = Voo = 5.25V _
Column Current at any Column Input lcot All SR Stages = Logical 1 Ve=0.4V 15 mA
Column Current at any Column Input lcor Vp=2.4V 335 410 mA
Peak Luminous Intensity per LEDI3.7} ] Vee =5.0V, Veor, =35V
(Character Average) brea T, =25°CHI V=24V 105 200 ued
VB, Clock or Data Input Threshold High Vit ' 2.0 3
Vee = Veor, = 4.75V
Vg, Clock or Data Input Threshold Low Vi, 0.8 )
Input Current Logical 1 Va, Clock lin 20 80 sA
Vee =5.25V, Vig = 2.4V
Data In I < " 10 40 Yy
input Current Logical O Vg,Clock Ly oy o4 -500 -800 uA
Data In . Vee =525V, Vi =04V 250 | -400 oA
Vou Vee = 4,75V, lon = —0.5mA, Ve, = 0V 24 3.4 Vv
ta Out Voltage
Data Out Voltag Vor Vee = 4.75V, oL = 1.6mA, Veor = 0V 0.2 0.4 \
Vee = 5.0V, Veor = 2.6V,
Power Dissipation Per Package** P 1§cLEDs on pcglf character, Vy = 2.4V 0.66
Peak Wavelength APEAK 655 nm
Dominant Wavelength ™! Ag 639 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.

S

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

5. Dominant wavelength Aq, is derived from the CIE chromaticity diagram, and represents the single wavelength which defines the color

of the device.

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

7. The luminous stearance of the LED may be calculated using the following relationships:

Lv (Lux) = lv (Candela)/A (Metre)’
Lv (Footlamberts) = =lv (Candela)/A (Foot)?
A=53x10*M*=5.8x 10" (Foot)®




’4———- Vipax ———»|
e tw — trhe
S\ T
CLOCK 1.5v 1.5v 1.5V 1.5V
10%
thoLo —* [<— tseTup
DATA IN 15V 1.5V 1.5v 15V
< tseTup — [*— toLp
—
DATA OUT 1.5V 1.5V
oL~ - I‘— tonL
Parameter Condition| Min. | Typ. | Max. | Units
foax Max. - i
CLOCK Rate 3 MHz
tein, toue
Propagation C. = 15pF 20 ns
delay CLOCK: | RL=2.4K(}
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 (Vcc = Vg = VcoL = 5.25V) is pOSSib'e by
providing a total 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 Vs 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 de€oded 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:

L
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

-4
g 20 20 < a00
> | [
a E E Lot
i : g f
;E 15 5 1s < t
o3 @ o ¥
a0 =] = . RECC )
iz g \ S / GPERATING
SE 10 £ é 20 REGION
is 2 g [
Y H g /
o = o
I 05 < 05 N 1 100
x w -
: 3
of
0 0 0 7.0
20 0 +20 +40 +60 +80 +100 20 0 +20 +40 +60 +80 +100 0 10 20 30 40 50 60 7.

T, —AMBIENT TEMPERATURE —°C

Figure 2. Maximum Allowable Power
Dissipation vs. Temperature.

Tp — AMBIENT TEMPERATURE - °C

Figure 3. Relative Luminous Intensity
vs. Temperature.

Vgo — 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 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
HP Application Note 966, Application Bulletin No. 51 and
Application Bulletin No. 55.

1/[5 X (100)] = 2 msec.
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Figure 6. Block Diagram of a Basic Display System.
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16 SEGMENT

HEWLETT @ PACKARD SOLID STATE |  HDSP-6504
COMPONENTS ALPHANUMERIC HDSP- 8508
DISPLAY
Features

e ALPHANUMERIC
Displays 64 Character ASCII Set and
Special Characters

o 16 SEGMENT FONT PLUS CENTERED D.P.
AND COLON

o 3.81mm (0.150") CHARACTER HEIGHT

e 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")
sixteen 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::lers Configuration Part No.
Display Device Package HDSP-
4 ISz ISz ISz Sz (Fi ) 6504
S| 28T | 12T | AN tgure 6 0
ISV ISIZL L ISIZL ) ISz ISizE | ISz ISizE ) ISiz .
8 ZINI | NI IS | 12| 2N | 12N 12| 12 (Figure 1) | 6508
Absolute Maximum Ratings
Symbol Parameter Min. Max. Units
IPEAK Peak Forward Current Per Segment
or DP (Duration < 312us) 200 mA
lava Average Current Per Segment or
DP 1] 7 mA
Po 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 seating 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 2.17mW/°C. Pp Max. (Ta = 85°C) = 62mW.

Electrical/Optical Characteristics at T,=25°C

Symbol Parameter Test Condition Min. Typ. Manx. Units
v Luminous Intensity, Time IPEAK = 30mMA

Average, Character Total with 1/16 Duty Factor

16 Segments Illuminated [3.4] 0.45 1.65 med
VF Forward Voltage Per IF = 30mA

Segment or DP {One Segment On) 1.6 1.9 \
APEAK Peak Wavelength 655 nm
Ad Dominant Wavelength (5] 640 nm
IR Reverse Current Per

Segment or DP VR = 5V 10 uA
AVE/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.1.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. 508
PIN SIZE (go0) DIA.
(125)
318 [*
22 12
1067
(0.42)
+)] 213:4
(-840 + .02)

n

6.35
~—(250) T Y>

(NOTE ) [“T o010

2.54
(.100)

|
TYP. ——I

l—

3.81+.25
(150 + .01)

NOTES:

15.24 + .25
(.600 = .01)

50.67

26

(1.995) .

3.05
(1200 VP

.508

le—
(.020) DIA.

PIN SIZE

10.67

(0.42)

15.24 + .25

.600 + .01
21.3+ .04 { !

(.840 = .02)

PIN 1
(NOTE 3)

6.35

(.250) TYP.

(NOTE4) [T g20 l

7.62

|| —T.

| I Ao TYP.

(1

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) '
4 92

b
f
¢ 3.81 REF.
(0.150)
k
m 5°
le—
e | c REF.
[ A\\¥J) b |
d2 di
Figure 8.

3.81 + .25
(150 = .01)

Figure 7. HDSP-6508

Device Pin Description

Function
Pin
No. HDSP-6504 HDSP-6508
1 | Anode Segment g1 Anode Segment g1
2 | Anode Segment DP | Anode Segment DP
3 | Cathode Digit 1 Cathode Digit 1
4 | Anode Segment d2 | Anode Segment d2
5 | Anode Segment | Anaode Segment |
6 | Cathode Digit3 Cathode Digit 3
7 | Anode Segment e Anode Segment e
8 | Anode Segment m Anode Segment m
9 | Anode Segment k Anode Segment k
10 | Cathode Digit 4 Cathode Digit 4
11 | Anode Segment d1 | 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 az 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 { 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 charactersinthe display. In the 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, ASCIl code to 16 segment
decoding and display drive techniques will appear in a
forthcoming application bulletin.

These displays are designed specifically for strobed
(multiplexed) operation, with a minimum recommended
time average forward current per segment of 0.876mA.
Under normal operating situations the maximum number
of iluminated 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 < Ipeak < 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

IAvG = 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.

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

2.

*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 IPeaAK » tp.
Example: (100mA) (62.5us) = 6250mA - us
. From Figure 2 determine derating factor, dr. Multiply
above lpeak e tp product bydr.
Example: At Ta =70°C, dr = 0:69
dr (IpEak o 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.

= 69mA peak

IPEAK =
current

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,
Mpeak: @nd correcting for operating ambienttemperature.
The time average luminous intensity at Ta = 25°C is
calculated as follows:

IpEAK® DF
IV TIME AVG = |———[[ M) 1lvp, 1
[ 1.875mA ] PEAK ATA SHEET

(69mA) (1/16)
Example: | = | —111. .
ple: lv TIME AvG [ T875mA ][1 101[1.65mcd]

lv TIME Avg = 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

lv (70°C) = (4.17mcd)e [-0188 (70 -25°C)] = 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 76
degrees horizontal and 80 degrees vertical with low off
axis distortion. These two features, coupied with the very
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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, Tymax, 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
3175 52,02 (BOTH)
(1.250) (2.048)
157 157
’ (.06) - (.06)
14.58 o i 14.43 \ 15.88
(.574) . (.568) (625)
o = N
2.34
(:092)
31.88 MAX. 5210 MAX. 9.25 MAX.
(1.255) {2.051) (.364)

MOUNTED ON HDSP-6504

MOUNTED ON HDSP-6508

NOTES:

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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LED SOLID STATE 5082-7100
HEWLETTM PACKARD ALPHANUMERIC 5"82'7101
COMPONENTS INDICATOR 5082-7102

TECHNICAL DATA APRIL 1978

Features

e 5 x 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

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 lave 10 mA
Power Dissipation Per Pp 700 mW
Character (All diodes lit)[1]
Operating Temperature, Case Tc —55 95 °c
Storage Temperature Ts -55 100 °c
Reverse Voltage Per LED Vg 4 \'%

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 mcd
(Character Average) @ Pulse
Current of 100mA/LED

Reverse Current Per LED @ Vg = 4V Ig 10 uA
Peak Forward Voltage @ Pulse Vg 1.7 20 \%
Current of 50mA/LED

Peak Wavelength APEAK 655 nm
Spectral Line Halfwidth AXq/o 30 nm
Rise and Fall Times (1] t,,t 10 ns

Note 1. Time for a 10% - 90% change of light intensity for step change in current.
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Package Dimensions and Pin Configurations

ORIENTATION MARK METAL TAB
I 5082:7100/7101/7102 ORIENTATION MARK ME 71 | 50827100
GLass 14.48(,57) N T
3.0512) MAX. 165 (066} ! 2
MAX. REF. . y 2 CTR DIGIT 1 21
3.7
| - !‘-3"‘,& 20 i : w) (54 a3 3 2
- (AL 19
T e _ IMAGE (231) i 5 18
5?0 | PLANE Y - CTR DIGIT 2 LTS
(.20} 7 16
B 15.24 ».2 8 B
1600 - 0901 1.27(08)__ -~ -osp s CTR DIGIT 3 wo !
. __00 100 WA, ‘_._254( wa) 0 13
n 12
5082-7101 ORIENTATION MARK METAL TAB Lo 71028 | §082-7102
ORIENTATION MARK METAL TAB 71028 1 ON BACK OF SUBSTRATE REF.
ON BACK OF SUBSTRATE \ b= REE - T 6
T 1 28 137 2 CTR DIGIT 1 35
1 2 CTRDIGIT 1 27 (54) a6 3 34
1.5:45) 46 3 26 2. 18 4 a3
224 (18, 5 (.90) 5 CTR DIGIT 2 32
58 5 CTR DIGIT 2 2 320 o o
32 - § 23 {1.26) 7 30
0.23) 7 22 356 (1.40) (62 8 2
8 21 MAX. 9 CTRDIGIT 3 28 457 (1.80)
9 CTR DIGIT 3 20 10 27 ax.
B 10 19 il 2
i 18 12 25
12 17 13 CTR DIGIT 4 21
13 CTR DIGIT 4 16 1% 23
14 1% 5 22
! 16 CTR DIGIT § 7
17 20
Notes: 1. Dimensions are in mdlumetm and (Inches) 18 19
2. Unless otherwise i is £0.38mm (+.015 in.).
3. Character Size 6.9 x4. Qmm ( 27x .19 m I
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 NjC 19 5e
2 1c 13 3d 2 1c 16 4c 2 1c 20 5S¢
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 de
6 2b 17 2c 6 2d 20 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 Anode C
9 | 3 20 |1e 9 | 3¢ 23 |2 g 3c 27 3d
10 3c 2 1b 10 3d 24 2a 10 3e 28 3b
1 3e 22 1a 11 Anode F 25 Anode A 1 Anode G 29 3a
12 4b 26 1d 12 4a 30 Anode B
13 4d 27 1b 13 4b 31 2¢
14 4e 28 1a 14 4d 32 2a
15 N/C 33 Anode A
16 5b 34 1d
17 5d 35 1b
18 N/C 36 1a
fa 1b 1c 1d fe 2a 2b 2c 2d 2 3a 3b 3c 3d 3e 4a 4b 4c 4d 4e 5a 5b 5c 5d 5e
o2ttt at A
A A
c - 2
B
O,
e A H
5082-7100/7101/7102 . 1 1 A .
Schematic Wiring Diagram ~ |«-CHARACTER 1-+|a-CHARACTER 2-+-}+-CHARACTER 3-+|+-CHARACTER 4-+}<-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 technigue 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.
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Figure 5. Row Scanning Block Diagram.
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HEWLETT i PAOKARD. | | (ONOLITHIC LED CHIPS | * B
COMPONENTS
Features

e FOUR CHARACTER SIZES, COMMON
CATHODE
53 mil, 80 mil, 100 mil, 120 mil.
o DISCRETE AND MONOLITHIC COLON
CHIPS

o AVERAGE LUMINOUS INTENSITY AND
DISTRIBUTION SPECIFIED FOR EACH
WAFER

° 100% ELECTRICALLY TESTED AND
VISUALLY INSPECTED

o LOW POWER
MOS8 Compatible

¢ CONTINUOUS SEGMENTS
Excellent Aesthetic Appearance

Description

The HP 5082-7800 series are common cathode monolithic
chips, specifically designed for hybrid applications. Chips
are available in seven segment, nine segment and one digit
fonts. Colons are available in discrete or monolithic form.
All chips are made of GaAsP material and are suitable for
die attach and wire bonding to appropriate substrates.
Chips are 100% visually inspected to HP standard criteria.

Device Selection Guide

Packaging

Hewlett Packard offers chips packaged on vinyl film or in

waffle packages.

Tilt Stroke
Angle Width Minimum Bonding | Vinyl Film | Waffle Pack

Charzacter Height Font Chip Size Degrees | mm (mil) Pad Size P/N 5082- P/N 5082-

1.35 mm (53 mil) 7 segment 1.50 x 1.35 mm 6 0.084 (3.3) 0.15 x 0.18 mm 7811 7821
(59 x 53 mil) (Typical) (6 x 7 mil)

2.03 mm (80 mil) 7 segment 2.24 x 1.42 mm 5 0.127 (5) 0.15x 0.18 mm 7832 7842
(88 x 56 mil) {Typical) (6 x 7 mil)

2.54 mm (100 mil) 7 segment 2.72 X 1.91 mm 5 0.114 (4.5) 0.18 x 0.23 mm 7851 7861
(107 x 75 mil) (7 x 9 mil)

2.54 mm (100 mii) S segment 2.72x 191 mm 5 0.114 (4.5) 0.18 x 0.23 mm 7852 7862
(107 x 75 mil) (7 x 9 mil)

2.84 mm (100 mil) 1 or colon 2.72 x 0.89 mm 5 0.114 (4.5) 0.18 x 0.23 mm 7853 7863
(107 x 35 mil) (7 x 9 mil)

3.05 mm (120 mit) 7 segment 3.25 x 2.34 mm 5 0.102 (4) 0.20 x 0.30 mm 7871 7881
(128 x 92 mil) (8 x 12 mil)

0.28 rmm (011 mil) decimal point | 0.38 x 0.38 mm —_— —_— 0.12 mm (4.8 mil) 7890* 7892

square or colon (15 x 15 mil) diameter

*Standard packaging is a vial (P/N 5082-7893).




Device Dimensions
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All dimensions are in millimeters and (mils).
. . Detailed drawings of each chip are available upon request.
Absolute Maximum Ratings
Storage Temperature Range ! .. ... .. i i —40°C to +125°C
Reverse Voltage (1) ... . o i it e 5V
Assembly Temperature (Duration <5 min.) ....... ..ot 420°C
Operating Junction Temperature ........... ..ottt 125°C
1.35 mm | 2.03 mm 2.54 mm . 3.05 0.28 mm
Description (53 mil) | (80 mil) (100 mil) (120 mil) (11 mil) Units
Peak Forward Current/Segment 50 100 25 25 100 mA
(pulse duration <500 usec.)
Average Forward Current/Segment 5 5 6 ] 10 mA
Wire Bonder Force 125 125 125 126 95 gm

Note 1. Rating applies to chip only.

Electrical/Optical Characteristics at T,=25°C

Common Specifications for All Devices

IR, Reverse Current/Segment .......cocooiieeiiiierinnens e e sanees 100 uAmax. at Vg =5V
APEAK, PEakWavelength .........ccociiiiiiiiree et 655 nm (typical)
Ad, DOMINANt Wavelength (') .. ........c..ouoveiieiirteceece ettt sa st s s sssnes 640 nm (typical)
@jc, Chip Thermal Resistance (Junction to back contact)
TIMIlANA B3 Ml ettt ettt e ae e sann e ra e 85°C/W
80mil, 100 mMiland 120 Mil ....oovvveeerieecieecreeeeere e reererreenreearean 45°C/W




Electrical/Optical Characteristics at T,=25°C

5082-7811/21 1.35 mm (53 mil) Character Height
Symbol Description Min. Typ. Max. Units Test Conditions | Figure
Iv Luminous Intensity/Segment (Digit 50 70 — pned Iz = 5mA DC 2

Average)
Segment to Segment Intensity Ratio — 1.2:1 1.7:1 Ir = 5mA DC
(Within Each Digit)
o Luminous Intensity Normalized —— 0.10 0.15
v Standard Deviation (Digit to Digit)
Ve Forward Voltage/Segment 14 1.6 1.8 \" I = 5mA DC 1
5082-7832/42 2.03 mm (80 mil) Character Height
Symbol Description Min. Typ. Max. Units Test Conditions | Figure
ly Luminous Intensity/Segment (Digit 80 150 —_ pcd le = 10mA DC 2
Average)
Segment to Segment Intensity Ratio -_ 1.2 1.7 Iz = 10mA DC
(Within Each Digit)
o @ Luminous Intensity Normalized —— | 0.10 0.15
v Standard Deviation (Digit to Digit)
Ve Forward Voltage/Segment 1.4 1.6 1.8 Y Ir = 10mA DC 1

5082-7851/61, -7852/62, -7853/63 2.54 mm (100 mil) Character Height

Symbol Description Min. Typ. | Max. Units Test Cenditions | Figure
v Luminous Intensity/Segment (Digit 60 85 —_— uned Ig = 6mA DC 3
Average)
Segment to Segment Intensity Ratio —_— 1.2:1 1.7:1 |g = 6mA DC
(Within Each Digit)

o @ Luminous Intensity Normalized —— | 0.10 0.15

v Standard Deviation (Digit to Digit)

Ve Forward Voltage/Segment 1.4 1.6 1.8 \ Ir = 6mA DC 1
5082-7871/81 3.05 mm (120 mil) Character Height
Symbol Description Min. Typ. | Max. Units | Test Conditions | Figure
Iy Luminous Intensity/Segment (Digit 60 85 —— pucd Ir =6mA DC 3

Average)
Segment to Segment Intensity Ratio _— 1.2:1 1.7:1 Ir = 6mA DC
(Within Each Digit)

0@ Luminous Intensity Normalized —— | 0.10 0.15

Tv Standard Deviation (Digit to Digit)

Ve Forward Voltage/Segment 1.4 1.6 1.8 \ Ir = 6mA DC 1
5082-7890/92/93 0.28 mm (11 mil) Square
Symbol Description Min. Typ. Max. Units Test Conditions | Figure

Iv Luminous Intensity (Wafer Average) 45 80 140 ped Ip = 6mA 3

a® Luminous Intensity Normalized —— | 0.10 0.15

Iv Standard Deviation

VE Forward Voltage 1.4 1.6 1.8 v Ip = 6mA 1
Notes:

1. Dominant wavelength, Ay, is derived from the C.1.E. chromaticity diagram and represents that single wavelength which defines the color of the device.
2. ly is the mean value and o is the standard deviation of the wafer luminous intensity.

148



Typical Characteristic Curves
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Strobing Considerations

The time average luminous intensity at Ta =25°C may be
calculated for any specific drive condition from the
following formula:

. lavg
lv time avg = e Ell PEAK:| |:|v spec]
spec

Where: l., = average operating current
Inc spec = data sheet current at which lv .. is measured
lv spec = data sheet luminous intensity at Ipc spec

n1 peak = relative luminous efficiency at peak
operating current (See Figures 2 and 3).

The luminous intensity at any chip operating temperature
may be calculated using the following formula:

Iv (Ta) = Iv (25°C) exp [(-0.0188/°C)(T 4-25°C)]

Assembly Information

The cathode metallization (chip back contact) is a
gold/germanium alloy and the anode bonding pads are
aluminum. Conductive silver epoxy for die attach is
preferred. If eutectic die attach is used, gold/germanium
preforms are recommended. Gold wire of .025 mm (1 mil)
or .038 mm (1.5 mil) diameter should be used for lead
bonding. The .025 mm diameter wire is recommended for
the .28 mm (11 mil) decimal point die. The substrate
temperature should be in the range of 275-330°C and the
‘bonder capillary temperature should be set between
100°C and 350°C. Ultrasonic wire bonding may be used
also.

For more detailed assembly information, refer to Hewlett-
Packard Application Bulletin No. 8.

Visual Inspection

All chips are 100% visually inspected to HP specification.
A copy of the visual inspection specification is available
on request. Also available is a visual training manual.

Recommended Incoming
Inspection Procedures

Hewlett-Packard guarantees all visual parameters. Cus-
tomers should perform incoming inspection to the same
levels. It is important that these chips be handled
carefully. Excessive or rough handling of chips can cause
scratched or broken units. All shipments must be
accepted or rejected on a lot basis. Samples should be
selected and tested for the visual specifications to the
recommended AQL level. Before a lot will be authorized
for return, the inspected units should be returned to
Hewlett-Packard for our verification. Returns cannot be
accepted after the entire lot has been removed from its
shipping container. Returns must be made in the original
shipping container. '
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| | 5087-7833/43
o] [ v [ EES
COMPONENTS 5082-7872/82

TECHNICAL DATA  APRIL 1977

Features

* THREE CHARACTER SIZES, COMMON
CATHODE
80 mil, 88 mil, 120 mil
e MONOLITHIC DASH AND COLON CHIP

e AVERAGE LUMINOUS INTENSITY AND
DISTRIBUTION SPECIFIED FOR EACH
WAFER

® 100% ELECTRICALLY TESTED AND
VISUALLY INSPECTED

e LOW POWER
MOS Compatible

o CONTINUOUS SEGMENTS
Excellent Aesthetic Appearance

Description Packaging

The HP 5082-7800 series are common cathode monolithic Hewlett-Packard offers chips packaged on vinyl film or in
chips, specifically designed for hybrid applications. Chips waffle packages.

are available in seven segment, nine segment, “one” digit

and dash colon fonts.

All chips are made of GaAsP material and are suitable for
die attach and wire bonding to appropriate substrates.
Chips are 100% visually inspected to HP standard criteria.

Device Selection Guide

Tilt Stroke
Angle Width | Minimum Bonding| Vinyl Film | Waffle Pack
Character Height Font Chip Size Degrees | mm (mil) Pad Size P/N 5082- | P/M 5082-
Dash Colon - E 1.70x145mm | 5  |0.088 (35)| 0.18x0.18 mm | 7856 7866
(67 x 57 mil) (7 x 7 mil)
2.03 mm (80 mil) | 9 segment | 2.24 x 1.62 mm 5 0.127 (5) | 0.15x 0.18 mm 7833 7843
(88 x 684 mil) 6 x 7 mil)
2.24 mm (88 mil) | 7 segment 25x16mm | 5 0.076 (3) 0.18 x 0.18 mm 7837 7847
(98 x 63 mil) (7 x 7 mil)
2.24 mm (88 mil) 2 segment | 2.36 x 0.64 mm — 0.076 (3) 0.18 x 0.18 mm 7838 7848
“ONE” (93 x 25 mil) (7 x 7 mil)
3.06 mm (120 mil} | 9 segment | 3.25 x 2.34 mm 5 0.102 (4) 0.20 x 0.30 mm 7872 7882
(128 x 92 mil) (8 x 12 mil)




Device Dimensions
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All dimensions are in millimeters and (mils).
Detailed drawings of each chip are available upon request. 5082-7872/82
Absolute Maximum Ratings
Storage Temperature Range“) ................................................. -40°Cto+125°C
ReVErSe Voltage ... i e 5V
Assembly Temperature (Duration<<5min.) . ... 420°C
OperatingJunction Temperature ... ... ... s 125°C
Dash 2.03 mm 2.24 mm 3.05 mm
Description Colon (80 mil) (88 mil) (120 mil) Units
Peak Forward Current/Segment
(pulse duration < 500 usec.) 25 25 25 25 mA
Average Forward Current/Segment 10 10 10 10 mA
Wire Bonder Force (Thermo-compression) 125 125 125 125 gm
Note 1. Rating applies to chip only.
H H icti _ o
Electrical /Optical Characteristics at T,=25°C
Common Specifications for All Devices
IR, Reverse Current/Segment . ...ttt e 100 pAmax.atVrR=5V
APEAK, Peak Wavelength . ... ... 655 nm (typical)
Ad, Dominant Wavelength“’ ..................................................... 640nm (typical)
03¢, Chip Thermal Resistance (Junctiontobackcontact) ............ ... ... ... . ..... 45°C/W




Electrical /Optical Characteristics at T,=25°C

5082-7856/66

Dash — Colon Chip

Symbol | Description Min. Typ. Max. Units | Test Conditions Figure
ly Luminous Intensity/Segment (Digit
Average) 60 85 - ucd 2
Segment to Segment Intensity Ratio
(Within Each Digit) - 1.2:1 1.7:1 Ir =6 mA DC
o Luminous Intensity Normalized
Ty Standard Deviation (Digit to Digit) - 0.10 0.15
V§ Forward Voltage/Segment 14 1.6 1.8 \ 1
5082-7833/43 2.03 mm (80 mil) Character Height
Symbol | Description Min. Typ. Max. Units | Test Conditions Figure
Iy Luminous intensity/Segment (Digit
Average) 60 85 - ped 2
Segment to Segment Intensity Ratio
(Within Each Digit) - 1.2:1 1.7:1 I =6 mA DC
ol Luminous Intensity Normalized
Ty Standard Deviation (Digit to Digit) - 0.10 0.15
Ve Forward Voltage/Segment 1.4 1.6 1.8 \ 1
5082-7837/47, -7838/48 2.24 mm (88 mil) Character Height
Symbol | Description Min. Typ. Max. Units | Test Conditions Figure
Iy Luminous Intensity/Segment (Digit
Average) 60 85 - ued 2
Segment to Segment Intensity Ratio
(Within Each Digit) - 1.2:1 1.7:1 I¢ =6 mA DC
o Luminous Intensity Normalized
Ty Standard Deviation (Digit to Digit) - 0.10 0.15
Ve Forward Voltage/Segment 1.4 1.6 1.8 \ 1
5082-7872/82 3.05 mm (120 mil) Character Height
Symbol | Description Min. Typ. Max. Units | Test Conditions Figure
Iv Luminous [ntensity/Segment (Digit
Average) 60 85 - ucd 2
Segment to Segment Intensity Ratio
(Within Each Digit) - 1.2:1 1.7:1 I = 6 mA DC
a® Luminous Intensity Normalized
Tv Standard Deviation (Digit to Digit) - 0.10 0.15
VF Forward Voltage/Segment 1.4 16 1.8 Y 1

Notes: 1. Dominant wavelength, g, is derived from the C.I.E. chromaticity diagram and represents that single wavelength which defines the color of
the device.
2. Ty is the mean value and o is the standard deviation of the wafer luminous intensity.
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Typical Characteristic Curves
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Figure 1. Peak Forward Current vs. Peak Forward Voltage.

Strobing Considerations

The time average luminous intensity at Ta = 25°C may be
calculated for any specific drive condition from the
following formula:

ly time avg = I:Iavg ] |:TII PEAK] I:Iv spec]

Ipc spec

Where: |y = average operating current
Ipc spec = data sheet current at which Iy spec is measured
lv spec = data sheet luminous intensity at Ipc spec

71 pEAk = relative luminous efficiency at peak
operating current (See Figures 1 and 2).

The luminous intensity at any chip operating temperature
may be calculated using the following formula:

lv = (lv at 25°C) exp [—0.018/°C (Ta — 25°C)]

Assembly Information

The cathode metallization (chip back content) is a
gold/germanium alloy and the anode bonding pads are
aluminum. Conductive silver epoxy for die attach is
preferred. If eutectic die attach is used, gold/germanium
preforms are recommended. Thermocompression or
ultrasonic bonding with gold wire as well as aluminum
ultrasonic bonding may be used with typical IC bonding
parameter settings.

For more detailed assembly information, refer to Hewlett-
Packard Applcation Bulletin No. 8.
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Figure 2. Relative Luminous Efficiency (Luminous Intensity per
Unit Current) vs. Peak Current per Segment.

Visual Inspection

All chips are 100% visually inspected to HP specification.
A copy of the visual inspection specification is available
on request.

Recomr_nended Incoming
Inspection Procedures

Helwett-Packard guarantees all visual parameters. Cus-
tomers should perform incoming inspection to the same
levels. Itis important that these chips be handled carefully.
Excessive or rough handling of chips can cause scratched
or broken units.. All shipments must be accepted or
rejected on a lot basis. Samples should be selected and
tested for the visual specifications to the recommended
AQL level. Before a lot will be authorized for return, the
inspected units should be returned to Hewlett-Packard for
our verification. Returns cannot be accepted after the
entire lot has been removed from its shipping container.
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Optocouplers

SelectionGuide .................. 156
e High Speed Optocouplers

e | ow Input Current/High Gain
Optocouplers

e High Reliability Optocouplers



High Speed Optocouplers

Typical

Current

Specified

Input To

V=20V Max.

Device Description Application! "] Data | Transfer | Input | Output ’,:g"
Rates Ratioc | Current | Insulation )
6N135 Transistor Output Line Receiver, Analog 1M bit/s | 7% Min. 158
(5082-4350) Circuits, TTL/CMOS, .
i 15 Ve TTL/LSTTL Ground
ANODE 2.5 —7]% Isolation
CATHODE 3} -151 Yo |6N136 19% Min. | 16mA | 3000Vdc(3]
O Eleno | (5082-4351)
HCPL-2502 15-22%[2]
(5082-4352)
HCPL-2530 | Dual Channel Line Receiver, Analog M bit/s | 7% Min. | 16mA | 3000Vdc(3]| 162
“"““‘*E AT 18" |(5082-4354) | Transistor Output Circuits, TTL/CMOS,
CATHODE, [2 7] Vo R TTL/LSTTL Ground T
CATHODE, a—#, (6] Vie &%‘;lz'ﬁgg;) Isolation 19% Min.
ANODE, [2 B
0 Ve 6N137 Optically Coupled Line Receiver, High 10M Bit/s| 700% Typ| 5.0mA | 3000Vdc(3]| 166
ANODE [ 5 (5082-4360) | Logic Gate Speed Logic Ground
} ok Isolation
CATHODE [3] 8] Vour
@ Gnb[F)
: e HCPL-2601 | High Common Mode Line Receiver, High 10M bit/s | 700% Typ] 5.0mA | 3000Vdcl31| 170
. e (5082-4361) | Rejection, Optically Speed Logic Ground
ANODE(2 } \E Tjve Coupled Logic Gate Isolation In High
caTHoDE[T} ) 5] Vour Ground or Induced
) SNOLE Noise Environments
HCPL-2602 | Optically Coupled Replace Conventional 10M bit/s [700% Typ.| 5.0mA | 3000Vdc[3]} 174
Line Receiver Line Receivers In High
Ground or Induced
Noise Environments
ANODE, ] Yola! HCPL-2630 | Dual Channel Line Receiver, High 10M bit/s [700% Typ.| 5.0mA | 3000Vdcl3l| 180
caTHoD } «© v |(6082-4364) | Optically Coupled Speed Logic Ground
I DTV Gate Isolation
CATHODE, 3] P“““ Vi,
ANODE, (71T gNp |5
Low Input Current/High Gain Optocouplers
Typical Current |Specified | InputTo Page
Device Description Application[1] Data Transfer Input Output N‘L
Rates Ratio Current | Insulation 3
6N138 Low Saturation Line Receiver, Low 300k bit/s | 300% Min.| 1.6mA | 3000Vdc(3]| 184
(5082-4370)| Voltage, High Gain Current Ground
Output, Voc=7VMax.| Isolation, TTL/TTL,
1 LSTTL/TTL, CMOS/
ANODE 2 TTL
CATHODE 3 6N139 Low Saturation Line Receiver, Ultra 400% Min.| 0.5mA
0 (5082-4371)] Voltage, High Gain Low Current Ground
Output, V=18V Isolation, CMOS/LSTTL
Max. CMOS/TTL, CMOS/
cMoSs
ANoDE, [T [Jvec | HCPL-2730 | Dual Channel, High Line Receiver, Polarity [300k bit/s | 300% Min.| 1.6mA | 3000Vdc(3] | 188
|Z3 [T]Vor Gain, Voc=7V Max. | Sensing, Low Current
[oly. S el [ HCPL2731 | Dual Chanvel, High Ground lsolation 400%Min. | 0.5mA
ANODE [4] Ay Gain, Vgc=18V Max.
4N45 Darlington Output AC lsolation, Relay- 3k bit/s [250% Min.| 1.0mA |[3000Vdci3] | 192
ANGDE ‘} L1V Vee=1V Max. Logic Isolation
CATHODE[2 - 5 |V
. . G:D 4N46 Darlington Output 350% Min.| 0.5mA
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High Reliability Optocouplers

Typical Current | Specified Input To Page
Device Description Applicatiunm Data Transfer Input Output Ng
Rates Ratio Current Insulation .
Dual Channel Line Receiver, 10M bit/s |400% Typ.| 10mA 1500Vdc 196
6N134 Hermetically Sealed Ground Isolation for
(5082-4365) |0ptically Coupled High Reliability
oot 215 vl Logic Gate. Systems
0B | en3aTxY B‘&B‘ scs':f"e"d
— Screene
oo s | = "D'\ oz (TX-4365) | it Group B
7 GND + 10 []ata
8 9
6N134 TXVB
(TXB-4365)
HCPL-2770 |Hermetically Sealed Line Receiver, Low 300k bit/s | 300% Min.| 0.5mA | 1500Vdc 200
. (6N 140) Package Containing Power Ground
1 . .
= 4 Low Input Current, | Isolation for High
2 cc15
XN TXHCPL- iah Gai iabili
3 ?V'QE " 2770 High Gain Isolators Reliability Systems
545~ Det12
sZ7> [ xBHCPL-
o Lo 27170

Notes: 1.

2. The HCPL-2502 Current Transfer Ratio Specification is guaranteed to be 15% minimum and 22% maximum.
3. Recognized under the Component Recognition Program of Underwriters Laboratories Inc. (File No. E55361).
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HEWLETT @ PACKARD

HIGH SPEED
OPTICALLY

BN135 (6082 - 4350)
BN136 (6082 - 4351)

COUPLED | yep -5 (5082- 4352)

COMPONENTS ISOLATORS
TECHNICAL DATA APRIL 1978
le— ngg% —| OUTLINE DRAWING* SCHEMATIC
8 7 6 5 f
TYPE T ? 0.18(.007)
NUMBER 033{013)
.10 (.2
XXXXXﬁ,nATE 7.36(.290) g._g%ﬁ%
XXX U] COoE 7.88 (31 —
hd uL : 2
pN[ 1 2 3 4 JRECOGNITION ANODE
ONE 2
—>| 4-;—1.60 (.063) MAX.
|«— 0.89(.035) MIN.  DIMENSIONS IN MILLIMETRES AND (INCHES) CATHODE O
3
NC |1 8 f Vee
¢ 4.70 (.185) MAX.
PN | ANODE | 2 Ve 7w
ONE 0.51 (.020) MIN. -
CATHORE | 3 6 Vo
0‘%;3'25) L— 292 (115} MIN. ol P
2zt
80 (.110)

e HIGH SPEED: 1 Mbit/s
TTL COMPATIBLE

RECOGNIZED UNDER THE COMPONENT
PROGRAM OF UNDERWRITERS
LABORATORIES, INC. (FILE NO. E55361)

HIGH COMMON MODE TRANSIENT IMMUNITY:
1000V/us

3000Vdc INSULATION VOLTAGE
2 MHz BANDWIDTH
OPEN COLLECTOR OUTPUT

Description

These diode-transistor optocouplers use a light emitting
diode and an integrated photon detector to provide 3000V dc
electrical insulation between input and output. Separate
connection for the photodiode bias and output transistor
collector improve the speed up to a hundred times that of a
conventional photo-transistor isolator by reducing the base-
collector capacitance.

The 6N135 is suitable for use in TTL/CMOS, TTL/LTTL or
wide bandwidth analog applications. Current transfer ratio
(CTR) for the 6N135 is 7% minimum at Ig = 16 mA.

The 6N136 is suitable for high speed TTL/TTL applica-
tions. A standard 16 mA TTL sink current through the input
LED will provide enough output current for 1 TTL load and a
5.6 kQ pull-up resistor. CTR of the 6N136 is 19% minimum at
||: =16 mA.

The HCPL-2502 is suitable for use in applications where
matched or known CTR is desired. CTR is 15 to 22% at
IF =16 mA.
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Line Receivers — High common mode transient immunity
(>1 000V /us) and low input-output capacitance (0.6pF).

® High Speed Logic Ground lIsolation — TTL/TTL, TTL/
LTTL, TTL/CMOS, TTL/LSTTL.

© Replace Slow Phototransistor Isolators — Pins 2-7 of the
-4350 series conform to pins 1-6 of 6 pin phototransistor
isolators. Pin 8 can be tied to any available bias voltage of
1.5V to 15V for high speed operation.

® Replace Pulse Transformers — Save board space and weight.

® Analog Signal Ground Isolation — Integrated photon de-
tector provides improved linearity over phototransistor type.

Absolute Maximum Ratings®

-55°C to +125°C
-55°C to 100°C
............ 260°C for 10s
(1.6mm below seating plane)
Average Input Current — I 256mAl1l
Peak InputCurrent — g . .. ... ... v on.. 50mA[2]
(50% duty cycle, 1 ms pulse width)

Storage Temperature . ..............
Operating Temperature . . .. . ..........
Lead Solder Temperature

Peak Transient Input Current—Ig .. ............ 1.0A

(<1us pulse width, 300pps)
Reverse Input Voltage — VR (Pin3-2) . ............ 5V
Input Power Dissipation . ................. 45mw (3]
Average Output Current — g (Pin6) ............ 8mA
Peak Qutput Current .. ...........ccuueunu... 16mA
Emitter-Base Reverse Voltage (Pin5-7). . ... ........ 5V

Supply and Output Voltage — V¢ (Pin 8-5), Vg (Pin 6-5)

................................ -0.5V to 15V
BaseCurrent —Ig (Pin7) .................... 5mA
Output Power Dissipation . .. .............. 100mw (4]

See notes, following page.



Electrical Specifications (ra-2sc

Parameter Sym. | Davice Min. Typ. Max. Units Test Conditions Fig. | Note
6N135 7 18 %
Current Transfer Ratio CTR* | 6N136 19 24 % Ig=16mA, Vo =04V, Vgc =45V | 12 5
HCPL-2502( 15 22 %
Logic Low VoL er;l:zz 0.1 0.4 v Ig = 16mA, Ig = 1.1mA, Vcc = 4.5V
Output Voltage 0.1 0.4 \% Ig =16mA, Ig = 2.4mA, Vo = 4.5V
put Yoag HCPL-2502 F = 18mA, 10 = 24mA, Vee
Logic High . _ _
Output Current l10H 3 500 nA Ig =0mA, Vg =V¢ge =5.5V 6
Logic High " _ _ _
Output Current loH 100 MA I =0mA, Vg = Ve = 15V
Logic Low 1 40 A | tg=16mA, Vg = Open, Vo = 15V
Supply Current ccL H F mA Vo pen. Vee
Logic High | * _ _ _
Supply Current CCH 0.02 1 uA Ig = OmA,.\/o = Open, Vg = 15V
Input Forward Voltage Vg* 1.5 1.7 A\ I = 16mA 3
Temperature Coefficient | AVFE
of Forward Voltage ATa -1.8 mV/°C | IF = 16mA
Input Reverse Breakdown R
Voltage BVR 5 v IR = 10uA
Input Capacitance Cin 60 pF f=1MHz, VE =0
Input~ Qutput insulation 45% Relative Humidity, t=5 sec.
Ih.o* ‘
Leakage Current -0 1.0 FA 1 v = 3000 Vdc 6
Resistance
12 =
{Input-Output) Ri.0 10 Q V|.0 =500V dc 6
Capacitance
{Input-Output) Cio 0.6 pF f=1MHz 6
Transistor DC
ransistor hre 150 - Vo =5V, Ig = 3mA

Current Gain

Switching Specifications (ta-z2sc

Vee =5V, I = 16mA UNLESS OTHERWISE SPECIFIED

Parameter Sym. | Device Min. Typ. Max. Units Test Conditions Fig. | Note
Propagation Delay . 6N135 0.5 1.5 us Ry =4.1kQ
Time To Logic Low t +[6N136 5,9 8.9

PHL = ’ 4

at Output HCPL-2502 0.2 0.8 us Ry = 1.9k
Propagation Delay 6N135 0.4 1.5 us R =4.1kQ
Time To Logic High tpLH *|6N136 3 0.8 R, = 1.9k 59 8
at Output HCPL-2502 0 - ks L=* ’ 2
Common Mode Tran- 6N135 1000 V/us Ig=0mA, Vem = 10Vp-p, R = 4.1k
sient Immunity at Logic | CMy [6N136 = - =
High Level Output HCPL.2502 1000 Vius | IE=0mA,Vem=10Vpp RL=1.9k2 | 10 | 7,89
Common Mode Tran- 6N135 -1000 V/us Vem = 10Vp-p, R = 4.1kQ
sient Immunity at Logic | CMy_ |6N136 _ - 10 789
Low Level Qutput HCPL-2502| . ~1000 Vius Vem = 10Vpp, R = 1.9k
Bandwidth BW 2 MH, R =1009 8 10

NOTES: 1. Derate linearly above 70°C free-air temperature at a rate of 0.8mA/°C.

2. Derate linearly above 70°C free-air temperature at a rate of 1.6mA/°C.

3. Derate linearly above 70°C free-air temperature at a rate of 0.9mW/°C.

4. Derate linearly above 70°C free-air temperature at a rate of 2.0mW/°C.

5. CURRENT TRANSFER RATIO is defined as the ratio of output collector current, |g, to the forward LED input current, I, times 100%.

6. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together.

7. Common mode transient immunity in Logic High level is the maximum tolerable (positive) dV cp/dt on the leading edge of the common mode pulse, Vo, to assure
that the output will remain in a Logic High state (i.e., Vo > 2.0V). Common mode transient immunity in Logic Low level is the maximum tolerable (negative) dVcm/dt
on the trailing edge of the common mode pulse signal, VG, to assure that the output will remain in a Logic Low state (i.e., Vo < 0.3V).

8. The 1.9k load represents 1 TTL unit load of 1.6mA and a 5.6k pull-up resistor.

9. The 4.1k2 load represents 1 LSTTL unit load of 0.36mA and a 6.1k2 pull-up resistor.

10. The frequency at which the ac output voltage is 3 dB btlow the low frequency asymptote.
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Figure 1. DC and Pulsed Transfer Characteristics.
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Figure 9. Switching Test Circuit.
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Figure 10. Test Circuit for Transient Immunity and Typical Waveforms.
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HEWLETTW PACKARD

DUAL HIGH SPEED
OPTICALLY COUPLED

HCPL - 2530
(5082 - 4354)

HCPL- 2531

COMPONENTS ISOLATORS 5082 - 4355)
TECHNICAL DATA APRIL 1978
[— 2400570 .| OUTLINE DRAWING SCHEMATIC
8 7 6 5
TYPE lec
| NUMBER . ~ 8 Vee
253X 7} oate 1 il
) XXX fU CODE e I
e[ T 12T 3] 2] recosnimion ! Ve g4 -~ 7
ONE 01
—>[ 1.60 (.063) MAX, f ° K :
o] |t—— 0.89 (035} MIN. :
ANODE, § 1 8 | vec
bl ley
l 4.70(.185) MAX. %x
{ caTHODE, | 2 7 | Vo — Yoz
one L o5 001 Vee = Z‘i‘C Vi
MIN. catHope, | 3 6 1V, 5
2 0z ———O GND
0.65 (.025) L_ — 2.9:1 : N1 15) %’f -
MAX. 2 . ANODE, 4 5 JGND
s 281000
Features ADDllcatIOHS
e HIGH SPEED: 1 Mbit/s Line Receivers — High common mode transient immunity
e TTL COMPATIBLE (>1 000V/us) and low input-output capacitance (0.6pF).
¢ HIGH COMMON MODE TRANSIENT IMMUNITY: ® High Speed Logic Ground lIsolation — TTL/TTL, TTL/
>1000V/us LTTL, TTL/CMOS, TTL/LSTTL.
e HIGH DENSITY PACKAGING © Replace Pulse Transformers — Save board space and weight.
e 3000Vdc INSULATION VOLTAGE ® Analog Signal Ground Isolation — Integrated photon de-
e 3 MHz BANDWIDTH tector provides improved linearity over phototransistor type.
e OPEN COLLECTOR OUTPUTS ® Polarity Sensing. )
e RECOGNIZED UNDER THE COMPONENT ® Isolated Analog Amplifier — Dual channel packaging en-
PROGRAM OF UNDERWRITERS hances thermal tracking.
LABORATORIES, INC. (FILE NO. E55361)
. Absolute Maximum Ratings
Descrlptlon Storage Temperature ............... -55°C to +125°C
. . Ll O
The HCPL-2530/31 dual isolators contain a pair of light emitting ~ OPerating Temperature. ............. ~55 C 10 +100°C

diodes and integrated photon detectors with 3000V dc electri-
cal insulation between input and output. Separate connection
for the photodiode bias and output transistor collectors improve
the speed up to a hundred times that of a conventional photo-
transistor isolator by reducing the base-collector capacitance.

The HCPL-2530 is suitable for use in TTL/CMOS, TTL/LSTTL
or wide bandwidth analog applications. Current transfer ratio
(CTR) for the -2530 is 7% minimum at Iz = 16 mA.

The HCPL-2531 is suitable for high speed TTL/TTL applica-
tions. A standard 16 mA TTL sink current through the input
LED will provide enough output current for 1 TTL load and a
5.6k pull-up resistor. CTR of the -2531 is 19% minimum at
Ig =16 mA.
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260°C for 10s
(1.6mm below seating plane)

Average Input Current — I (each channel) 25mAl1l
Peak Input Current — Ig (each channel) 50mA[2]
(50% duty cycle, 1 ms pulse width)

Peak Transient Input Current — Ig (each channel) . ... 1.0A
(<1us pulse width, 300pps)

Lead Solder Temperature

Reverse Input Voltage — Vg (each channel) .......... 5V
Input Power Dissipation (each channel) ........ 45mw (3]
Average Output Current — lg (each channel) . ...... 8mA
Peak Output Current — lg (each channel). . ........ 16mA

Supply and Output Voltage — V¢ (Pin 8-5), Vg (Pin 7,6-5)
-0.5V to 15V
35mWw 4]

See notes, following page.



Electrical Specifications arr, =2s°c

Parameter Sym. zz”;? Min. Typ. Max. Units Test Conditions Fig. | Note
2530 7 18 %
t T fer Rati TR Ig =16mA, Vo =04V, Ve = 4.5V 2 5,6
Current Transfer Ratio C 2531 5 24 % F m. (o] cc 1
Logic Low v 2530 0.1 0.4 \ Ig = 16mA, Ig = 1.1mA, Voc=4.5V
Output Voltage oL 2531 0.1 0.4 \2 Ig = 16mA, g = 2.4mA, Voo=4.5V 5
Logic High
A lg = A, Vo = =5,
Output Current 1oH 3 500 n £ =0mA, Vg =V =55V 6 5
Logic High
10 A Ig = OmA = =1 5
Output Current loH 0 s F =O0mA, Vo = Veg = 15V
Logic Low Ig1 = 1gp=16mA
9 L 80 WA F1=1F2
Supply Current Vo1 = Vg2 = Open, Vcc = 15V
Logic High Ig1 = Ig2 = 0mA
o IceH 0.05 2 uA F177F2
Supply Current Vo1 = Vo2 = Open, Ve = 15V
Input Forward Voltage Vg 1.5 1.7 Y I = 16mA 3 5
Temperature Coefficient | AVE
R -1.8 mVv/°C Vg = 16mA 5
of Farward Voltage ATA
Input Reverse -
Breakdown Voltage VR 5 v IF =10uA 5
Input Capacitance CiN 60 pF f=1MHz, Vg =0 5
:“P“‘ - OU‘P“; \ 10 A 45% Relative Humidity, t=5s ;
i - B [
nsulation Leakage -0 Vio = 3000Vdc
Current
Resistance
12 ) =
(Input-Output) Ri.0 10 V|.0 = 500V dc 7
Capacitance -
(input-Output) Cr-o 08 pF f=1MHz ?
Input-Input Insulation 45% Relative Humidity, t=5s,
. 0.005 ‘ ’
Leakage Current - A V|| = 500Vdc 8
Resistance (Input-Input) | Ry 1011 Q Vi =500V dc 8
Capacitance _
{Input-Input) Cia 0.25 pF f=1MHz 8
Switching Specifications ar T, = 25°C, Vg = 6V, Ir = 16mA, UNLESS OTHERWISE SPECIFIED
Parameter Sym. 32‘:? Min. Typ. Max. Units Test Conditions Fig. | Note
Propagation Delay 2530 0.3 1.5 us Ry =4.1k2
Time To Logic Low PHL 59 | 10,11
at Qutput 2531 0.2 0.8 us Ry = 1.9k
Propagation Delay 2530 0.4 1.5 us R =41k
Time to Logic High tPPLH 59 | 10,11
at Output 2531 0.3 0.8 Hs R =1.9kQ
Common Made Tran- 2530 1000 V/us Ig =0mA,R =4.1kQ,Vem=10Vpp
sient Immunity at Logic | CMpy 10 | 9,101
High Level Output 2531 1000 Vius Ig=0mA,R| =1.9kQ, VcM=10Vpp
Common Mode Tran- 2530 -1000 Vius Vem=10Vpp, RL = 4.1k
sient Immunity at Logic | CMp 10 | 9,10,11
Low Level Output 2531 -1000 V/us Vem = 10Vpp, R = 1.9kQ
Bandwidth BW 3 MHz R =100 8 12
NOTES: 1. Derate linearly above 70° C free-air temperature at a rate of 0.8mA/°C.
2. Derate linearly above 70°C free-air temperature at a rate of 1.6mA/°C,
3. Derate linearly above 70°C free-air temperature at a rate of 0.9mW/°C,
4. Derate linearly above 70°C free-air temperature at a rate of 1.0mW/°C,
5. Each channel.
6. CURRENT TRANSFER RATIO is defined as the ratio of output collector current, 1, to the forward LED input current, Ig, times 100%.
7. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together.
8. Measured between pins 1 and 2 shorted together, and pins 3 and 4 shorted together.
9. C mode ity in Logic High level is the maximum tolerable (positive) dVcp/dt on the leading edge of the common mode pulse Vcm, to

assure that the output will remain in a Logic High state (i.e., Vg >2.0V). Common mode transient immunity in Logic Low level is the maximum tolerable
(negative) dVcm/dt on the trailing edge of the common mode pulse signal, VoM, to assure that the output will remain in a Logic Low state (i.e., Vp <0.8V).
10. The 1.9k load represents 1 TTL unit load of 1.6mA and the 5.6k pull-up resistor,
11. The 4.1kQ load represents 1 LSTTL unit load of 0.36mA and 6.1kS2 pull-up resistor.
12. The frequency at which the ac output voltage is 3dB betow the low frequency asymptote.
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= DTL/TTL COMPATIBLE
HEWLETT (fy PACKARD OPTICALLY COUPLED | 6137 (5082- 4360)
COMPONENTS GATE

|l

TECHNICAL DATA APRIL 1978

OUTLINE DRAWING*

: Q Ve . 940(370)
: -0 3 990 (390)
Ve P4 o Vo
8 7 6 5
_ ’ TYPE
’ @ . NUMBER
) 6.
6N137~_Loate 736290 6;
~ [&
Qeno CODE 788 (310)
Fre s A XXX AU L_
7 K ARBRE >

NOTE: Ve ONE UL RECOGNITION
A .01 to 0.1uF BYPASS CAPACITOR MUST BE _>] | -~ 1.60 (.063) MAX.
CONNECTED BETWEEN PINS 8 AND 5. Figure 1. A‘Jv"
0.89 (.035) MIN. - DIMENSIONS IN MILLIMETRES AND (INCHES)
Features .
Veel 8
e DTL/TTL COMPATIBLE: 5V SUPPLY | 47088 mAx. ‘
o ULTRA HIGH SPEED PN J— anooe [ 2 7] ve
o LOW INPUT CURRENT REQUIRED one L"‘sn‘,,,‘;f?"’ }\}E
e HIGH COMMON MODE REJECTION | s camnone [3] ] vour
* GUARANTEED PERFORMANCE OVER v —l»\ B oo []
TEMPERATURE [P 228100
e RECOGNIZED UNDER THE COMPONENT
PROGRAM OF UNDERWRITERS .
LABORATORIES, INC. (FILE NO. E55361) Recommended Operating
e 3000V dc INSULATION VOLTAGE =
’ Condltlons Sym. | Min. | Max. |Units
Input Current, Low Level g1 0 250 A
Description/Applications put Current, " :
The 6N137 consists of a GaAsP photon emitting diode Input Current, High Level lkn | 6.3**] 10| mA
and a unique integrated detector. The photons are collected Each Channel
in the detector by a photodiode and then amplified by a high High Level Enable Voltage Ven| 20| 55| V
gain linear amplifier that drives a Schottky clamped open Low Level Enable Voltage Ver| 0 | 08| V
collector output transistor. The circuit is temperature, (Output High)
current and voltage compensated. Supply Volitage, Output Vee| 45] 551 V
This unique isolator design provides maximum DC and AC F?{‘T?”l_‘oad) N 8
circuit isolation between input and output while achieving Operating Temperature T o Zo1 ¢
DTL/TTL circuit compatibility. The isolator operational .

parameters are guaranteed from 0°C to 70°C, such that a H H *
minimum input current of 5mA wili sink an eight gate fan-out AbSOIUte Ma)ﬂmum Ratlngs

(13mA) at the output with 5 volt Vo¢ applied to the detector.  (No derating required up to 70°C)

This isolation and coupling is achieved with a typical Storage Temperature ... —55°Cto+125°C
propagation delay of 45nsec. The enable input provides  Operating Temperature ... 0°Cto+70°C
gating of the detector with input sinking and sourcing  Lead Solder Temperature ... 260°C for 10s
requirements compatible with DTL/TTL interfacing and @ peak Forward Input (1.6mm below seating plane)

propagation delay of 25 ns typical. Current ..o 20mA (< 1 msec Duration)
The 6N137 can be used in high speed digital interfacing Average Forward Input Current .........cccccevvnvenennene 10mA
applications where common mode signals must be rejected, Reverse Input Voltage e BV
such as for aline receiver and digital programming of floating Enable Input Voltage 5.5V
power supplies, motors, and other machine control systems. (Not to exceed Vcc by more than 500mV)
The elimination of ground loops can be accomplished Supply Voltage-Vce ooveeeenneee 7V (1 Minute Maximum)
in system interfaces such as between a computer and a Output Current-1o ..ccoccevvieeiereereeeeeeeee e 50mA
peripheral memory, printer, controller, etc. Output Collector Power Dissipation ........c.c..c..... 85mW

OutputVoltage-Vo ...ccccoirveeniniiininnicceciicieseecnee A%

The open collector output provides capability for bussing, - e . . )
OR’ing and strobing. 6.3mA condition permits at least 20% CTR degradation

guardband. Initial switching threshold is 5mA or less.

*JEDEC Registered Data. 166



Electrical Characteristics
OVER RECOMMENDED TEMPERATURE (T = 0°C TO 70°C) UNLESS OTHERWISE NOTED

*JEDEC Registered Data.

Parameter Symbol Min. | Typ.**| Max. Units Test Conditions Figure | Note
High Level Output Current lon™ 50 250 HA Vce=5.5V, Vg=5.5V, 6
1g=250uA, Ve=2.0V
Low Level Output Voltage Voo* 0.5 0.6 \Y% Vee=5.5V, lIg=5mA, 3,5
VEH=2.0V
loL (Sinking) =13mA
High Level Enable Current len -1.0 mA Vee=5.5V, Vg=2.0V
Low Level Enable Current T -1.6 -2.0 mA Vee=5.5V, Ve=0.5V
High Level Supply Current lcew™ 7 15 mA Vee=5.5V, =0
VE=0.5V
Low Level Supply lecl® 13 18 mA Vee=5.5V, IF=10mA
Vg=0.5V
Input-Output Insulation h.o* 1.0 MA Relative Humidity=45% 5
Leakage Current Ta=25°C, t=5s
. V1.0=3000Vdc
Resistance (Input-Output) Ri-o 1012 Q VI.0=500V, TA=25°C
Capacitance (Input-Output) Co 0.6 pF f=1MHz, To=25°C
Input Forward Voltage VE™ 1.5 1.75 \Y IF=10mA, TA=25°C 4
Input Reverse Breakdown BVR™ 5 \Y IR=10uA, To=25°C
Voltage
Input Capacitance Cin 60 pF V=0, f=1MHz
Current Transfer Ratio CTR 700 % Ig=5.0mA, R =10082 2 7
**All typical values are at Vo =5V, Tp = 25°C
H i icfi ) — o =
Switching Characteristics at T,=25°C, V¢ =5V
Parameter Symbol Min. Typ. Max. Units Test Conditions Figure | Note
Propagation Delay Time to tpLu ™ 45 75 ns R =35082, C, =15pF, 7.9 1
High Output Level IF=7.5mA
Propagation Delay Time to tpHL ¥ 45 75 ns R =3502, C_=15pF, 7.9 2
Low Output Level IF=7.5mA
Qutput Rise-Fall Time ty, tf 25 ns R.=35082, C_=15pF,
(10-90%) le=7.5mA
Propagation Delay Time of tELH 25 ns R =350%2, C_ =15pF, 8 3
Enable from Vgy to Vg Ig=7.5mA, Vgy=3.0V,
VgL =0.5V
Propagation Delay Time of tEHL 15 ns R =35042, C_ =15pF, 8 4
Enable from Vg to Vey Ig=7.6mA Vg=3.0V,
Vg =0.5V
Common Mode Transient CMy 50 v/us Vem=10V R =35082, 11 6
Immunity at Logic High Vo (min.)=2V, Ig=0mA
QOutput Level
Common Mode Transient cmL -150 v/us Vem=10V R_=350%2, 1" 6
Immunity at Logic Low Vo (max.)=0.8V,
Output Level 1g=5mA
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Operating Procedures and Definitions

Figure 3. Input-Output Characteristics.
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Logic Convention. The 5082-4360 is defined in terms of positive NOTES: .
Iogic . 1. The tpLH propagation delay is measured from the 3.75mA point on the trailing
) . . . edge of the input pulse to the 1.5V point on the trailing edge of the output pulse.
Bypassing. A ceramic capacitor (.01 to 0.1uF) should be con- 2. The tpu. propagation delay is measured from the 3.75mA point on the leading
nected from pin 8 to pin 5. Its purpose is to stabilize the opera- edge of the input pulse to 1.5V point on the leading edge of the output pulse.
. . I Py . . i i K intof the trailing
tion of the high gain linear amplifier. Failure to provide the by- 3. The teLn enable propagation delay is measured from the 1.5V point o
. g. 9 . . p . . p d € by edge of the input pulse to the 1.5V point on the trailing edge of the output pulse.
passing may impair the switching properties. The total lead 4. The tenL enable propagation delay is measured from the 1.5V point on the
length between capacitor and isolator should not exceed 20mm. leading edge of the input pulse to the 1.5V point on the leading edge of the
Polarities. are refer: B output pulse.
olaritios. All vo!tages € rele ence.d to, netwo.rk ground. (.pln 5. Device considered a two terminal device: pins 2 and 3 shorted together, and
5). Current flowing toward a terminal is considered positive. pins 5, 6, 7, and 8 shorted together.
Enable Input. No external pull-up required for a logic (1), i.e., 6. Common mode transientimmunity in Logic High level is the maximum tolerable
: B (positive) dVcm/dt on the leading edge of the common mode pulse, Vcum, to
can be open circuit. assure that the output will remain in a Logic High state (i.e., Vo>2.0V). Common
mode transient immunity in Logic Low level is the maximum tolerable
80 - (negative) dVcm/dt on the trailing edge of the common mode pulse signal, Vcu,
’,w’ to assure that the output will remain in a Logic Low state (i.e., V0<0.8V).
70 gnble” < 7. DC Current Transfer Ratio is defined as the ratio of the output collector current
’__, L == to the forward bias input current times 100%.
f A7 sl _| T =25% 8. At 10mA Vf decreases with increasing temperature at the rate of 1.6mV/°C.
| / - T
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HIGH CMR, HIGH SPEED

HCPL - 2601

HEWLETT{A@% PACKARD
i OPTICALLY COUPLED GATE |(5082- 4361)
COMPONENTS
TECHNICAL DATA APRIL 1978
I _lcc [+— 5% % —| OUTLINE DRAWING n
— | ; O Vee 8 RN y
“ | 2 o S
(]
T ¥ " bp) gt
: )”'\II'Ew : ’ ¥ Y IF‘K’:COGNIT'ON
SHIELD el —..l |<L- 160 (063 MAX
gGND 08I (OIS MIN | |t o DIMENSIONS IN MILLIMETRES AND (INCHES)

TRUTH TABLE

(Positive Logic)

L

Ve

A0.01 TO 0.1 uF BYPASS CAPACITOR Input | Enable | Output
MUST BE CONNECTED BETWEEN H H N
PINS 8 AND 5 (See Note 1). T M m
H L H
Figure 1. Schematic. T L 7]
e [INTERNAL SHIELD FOR HIGH COMMON

MODE REJECTION (CMR)

HIGH SPEED

GUARANTEED MINIMUM COMMON MODE
TRANSIENT IMMUNITY: 1000V/ps
LSTTL/TTL COMPATIBLE

LOW INPUT CURRENT REQUIRED: 5mA
GUARANTEED PERFORMANCE OVER TEM-
PERATURE: 0°C to 70°C

STROBABLE OUTPUT

RECOGNIZED UNDER THE COMPONENT
PROGRAM OF UNDERWRITERS LABORA-
TORIES, INC. (FILE NO. E55361)

3000 Vdc INSULATION VOLTAGE

Description

The HCPL-2601 optically coupled gate combines a GaAsP
light emitting diode and an integrated high gain photon
detector. An enable input allows the detector to be
strobed. The output of the detector I.C. is an open
collector Schottky clamped transistor. The internal shield
provides a guaranteed common mode transient immunity
specification of 1000 volts/usec., equivalent to rejecting a
300 volt P-P sinusoid at 1 MHz.

This unique design provides maximum D.C. and A.C.
circuit isolation while achieving TTL compatibility. The
isolator D.C. operational parameters are guaranteed from
0°C to 70°C allowing troublefree system performance.
This isolation is achieved with a typical propagation delay
of 35 nsec.

The HCPL-2601's are suitable for high speed logic
interfacing, input/output buffering, as line receivers in
environments that conventional line receivers cannot
tolerate and are recommended for use in extremely high
ground or induced noise environments.

1 veel 8
;4701185 MAX

PIN
ONE

PR3

0.65 (.025)
MAX

2.2

1.090)

|
£
T ZB0 (100

Applications

cc
i |
- s ANODE | 2 1 7 'V|
051 (020! 4 5
MIN } N
CATHODE E !
I
[E—

GND

D

Isolated Line Receiver
Simplex/Multiplex Data Transmission
Computer-Peripheral Interface
Microprocessor System Interface

Digital Isolation for A/D, D/A Conversion
Switching Power Supply

Instrument Input/Output Isolation
Ground Loop Elimination

Pulse Transformer Replacement

Recommended Operating

Conditions

Sym. | Min. | Max. | Units

Input Current, Low Level IFL 0 250 uA
Input Current, High Level | Iru | 6.3*| 20 mA
Supply Voltage, Output Vee | 45 | 55 \
High Level Enable Voltage | VEy | 2.0 55 A
Low Level Enable Voltage | VgL 0 0.8 \
Fan Out (TTL Load) N 8
Operating Temperature Ta [¢] 70 °C

Absolute Maximum Ratings

(No Derating Required up to 70°C)

Storage Temperature .............. —55°Cto+125°C
Operating Temperature ................ 0°Cto+70°C
Lead Solder Temperature ........... 260°Cfor10s

(1.6mm below seating plane)

Forward Input Current — Ir (see Note 2) ....... 20mA
ReverselnputVoltage ........................... 5V
SupplyVoltage—Vce oo 7v
EnablelnputVoltage—VE ....................... 5.5V

(Not to exceed Vcc by more than 500 mV)

Output Collector Current—lg ................. 25mA
Output Collector Power Dissipation ........... 40 mwW
Output Collector Voltage—=Vo ..., 7V
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*6.3mA condition permits at least 20% CTR degradation guardband. Initial switching threshold is 5mA or less.



Electrical Characteristics

(Over Recommended Temperature, Ta = 0°C to +70°C, Unless Otherwise Noted)

Parameter Symbol Min. | Typ.* | Max. | Units Test Conditions Figure| Note
High Level Output Current lon 7 250 uA Vee = 5.5V, Vo = 5.5V, 2
I =250 pA, VE =20V
Low Level Output Voltage VoL 0.4 0.6 \ Vee = 5.5V, I =5 mA 35
VE=20V,
lor (Sinking) = 13 mA
High Level Supply Current lccu 10 15 mA | Vce =5.5V, IF =0,
VE=0.5V
Low Level Supply Current lect 15 18 mA | Vce = 5.5V, Ir =10 mA,
VE=05V
Low Level Enable Current lEL -1.6 -2.0 mA [Vec=55V, Vg=05V
High Level Enable Current lEn -1.0 mA Vee =55V, Vg = 2.0V
High Level Enable Voltage VEH 2.0 \ 11
Low Level Enable Voltage VEL 0.8 \
Input Forward Voltage Vg 1.5 1.75 \ I =10 mA, Ty =25°C 4
Input Reverse Breakdown BVr 5 \ IR =10 A, Tao =25°C
Voltage
Input Capacitance Cin 60 pF |VE=0,f=1MHz
Input Diode Temperature AVE -1.6 mV/°C |l =10 mA
Coefficient ATa
Input-Output Insulation li-o 1 nA Relative Humidity = 45% 3
Leakage Current Ta=25°C,t=5s,
Vi-o = 3000 Vdc
Resistance (Input-Output) Ri-o 10" [0 Vi-o =500 V 3
Capacitance (Input-Output) Ci-o 0.6 pF f=1MHz 3
*All typical values are at Vcc = 5V, T4 = 25°C.
Switching Characteristics , - 2s°c, vec = 5v)
Parameter Symbol Min. Typ. Max. | Units Test Conditions Figure | Note
Propagation Delay Time to tpLu 35 75 ns 6 4
High Output level 0q
=35
Propagation Delay Time to tenr, 35 75 ns Ru=3 6 5
Low Qutput Level CL =15pF
Output Rise Time (10-90%) t; 25 ns IF=7.5mA
Output Fall Time (80—10%) tr 15 ns
Propagation Delay Time of tELH 25 ns RL=3500Q,CL=15pF,| 9 6
Enable from Vgy to VEL lF=75mAVEn =3V,
VE]_ =0V
Propagation Delay Time of tEHL 15 ns RL =350, CL=15pF,| 9 7
Enable from Vi to VEx IF=75mA, VEu =3V,
VEL=0V
Common Mode CMu 1000 | 10,000 V/us | Vem = 50 V (peak), 12 8,10
Transient Immunity Vo (min.) =2V,
at High Output Level RL =350 Q, Ir =0 mA
Common Mode CML -1000 |{—10,000 V/us | Vem = 50 V (peak), 12 9,10
Transient Immunity Vo (max.) =08V,
at Low Output Level RL =350 Q, Ir =7.5 mA
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NOTES:

1. Bypassing of the power supply line is required, with a 0.01 uF ceramic 6.
disc capacitor adjacent to each isolator as illustrated in Figure 15. The
power supply bus for the isolator(s) should be separate from the bus for
any active loads, otherwise a larger value of bypass capacitor (up to 0.1 7.
uF) may be needed to suppress regenerative feedback via the power
supply.

2. Peaking circuits may produce transient input currents up to 50 mA, 50 8.
ns maximum pulse width, provided average current does not exceed 20
mA.

3. Device considered a two terminal device: pins 1, 2, 3 and 4 shorted
together, and pins 5, 6, 7 and 8'shorted together.

4. The tpLy propagation delay is measured from the 3.75 mA point on the
trailing edge of the input pulse to the 1.5 V point on the trailing edge of 10
the output pulse.

5. The tpuL propagation delay is measured from the 3.75 mA point on the
leading edge of the input pulse to the 1.5V point on the leading edge of

©

. For sinusoidal voltages, [ |dvcu|

The tgLy enable propagation delay is measured from the 1.5V pointon
the trailing edge of the enable input pulse to the 1.5 V point on the
trailing edge of the output pulse.

The tenL enable propagation delay is measured from the 1.5V pointon
the leading edge of the enable input pulse to the 1.5 V point on the
leading edge of the output pulse.

CMy is the maximum tolerable rate of rise of the common mode voltage
to assure that the output will remain in a high logic state (i.e., Vour
>2.0 V). .

. CML is the maximum tolerable rate of fall of the common mode voltage -

to assure that the output will remain in a low logic state (i.e., Vou1 <0.8
V).

= rfcmVem (P-p)
dt max

the output pulse. 11. No external pull up is required for a high logic state on the enable input.
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, HIGH CMR,HIGH SPEED
HEWLETT 1 PACKARD | | OPTICALLY COUPLED
COMPONENTS LINE RECEIVER

HCPL-2602

TECHNICAL DATA APRIL 1978

OUTLINE DRAWING
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Features Applications
o LINE TERMINATION INCLUDED — NO EXTRA CIRCUITRY e [solated Line Receiver
REQUIRED

'ACCEPTS A BROAD RANGE OF DRIVE CONDITIONS Simplex/Multiplex Data Transmission

GUARDBANDED FOR LED DEGRADATION

o LED PROTECTION MINIMIZES LED EFFICIENCY
DEGRADATION

¢ HIGH SPEED — 10Mbs (LIMITED BY TRANSMISSION LINE . A X
IN MANY APPLICATIONS) * Digital Isolation for A/D, D/A Conversion

INTERNAL SHIELD PROVIDES EXCELLENT COMMON

°
L]

Computer-Peripheral Interface

Microprocessor System Interface

MODE REJECTION

o

LED CURRENT ADJUSTMENT
3000 Vdc INSULATION VOLTAGE

RECOGNIZED UNDER THE COMPONENT PROGRAM OF
UNDERWRITERS LABORATORIES, INC. (FILE NO. E55361)

EXTERNAL BASE LEAD ALLOWS “LED PEAKING” AND

e Current Sensing
® Instrument Input/Output Isolation
e Ground Loop Elimination

e Pulse Transformer Replacement

Description

The HCPL-2602 optically coupled line receiver combines a GaAsP light emitting diode, an input current regulator and an
integrated high gain photon detector. The input regulator serves as a line termination for line receiver applications. It
clamps the line voltage and regulates the LED current so line reflections do not interfere with circuit performance.

The regulator allows a typical LED current of 8.5 mA before it starts to shunt excess current. The output of the detector IC
is an open collector Schottky clamped transistor. An enable input gates the detector. The internal detector shield
provides a guaranteed common mode transient immunity specification of 1000V/usec, equivalent to rejecting a 300V P-P
sinusoid at 1 MHz. -

DC specifications are defined similar to TTL logic and are guaranteed from 0° Cto 70° C allowing trouble free interfacing
with digital logic circuits. An input current of 5 mA will sink an eight gate fan-out (TTL) at the output with a typical
propagation delay from input to output of only 45 nsec.

The HCPL-2602’s are useful as line receivers in high noise environments that conventional line receivers cannot tolerate.
The higher LED threshold voltage provides improved immunity to differential noise and the internally shielded detector
provides orders of magnitude improvement in common mode rejection with little or no sacrifice in speed.
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Electrical Characteristics

(Over Recommended Temperature, Ta = 0°C to +70°C, Unless Otherwise Noted)

Parameter Symbol Min. | Typ.* | Max. Units Test Conditions Figure | Note
High Level Output Current IoH 7 250 MA Vee = 5.5V, Vo = 5.5V 4
11=250 uA, Ve=2.0V
Low Level Output Voltage Vor 0.4 0.6 \ Vee=b.5V, I|=56 mA 2,5 2
Ve=2.0V,
loL (Sinking)=13 mA
Input Voltage \ 20 24 \% 1)=56 mA 3
2.3 2.7 ;=60 mA 3
Input Reverse Voltage VR 0.75 |0.95 \% IrR=5 mA
Low Level Enable Current lEL -1.6 |-2.0 mA Vee=5.5V, Vg=0.5V
High Level Enable Current len -1.0 mA Vee=5.5V, Veg=2.0V
High Level Enable Voltage Ven 2.0 \Y 11
Low Level Enable Voltage VEL 0.8 \
High Level Supply Current lccH 10 15 mA Vee=5.5V, 11=0,
Vg=0.5V
Low Level Supply Current lecL 16 19 mA Vee=5.5V, [j=60 mA
Vg=0.5V
Input Capacitance Cin 90 pF V=0, f=1 MHz,
(PIN 2-3)
Input-Output Insulation o 1 MA Relative Humidity=45% 3
Leakage Current Ta=25°C, t=55,
V.0=3000 Vdc
Resistance (Input-Output) Ri-0 1012 Q V|.0=500V
Capacitance (Input-Output) Ci-o 0.6 pF f=1MHz
*All typical valuesare at Vgc =5V, Tp = 25°C.
Switching Characteristics
(Ta = 25°C, Ve = 5V)
Parameter Symbol Min. Typ. Max. Units Test Conditions Figure | Note
Propagation Delay Time to tPLH 45 75 ns 6 4
High Output Level
Propagation Delay Time to tPHL 45 75 ns RL i 350 £2 8 5
Low Output Level C =15pF
|; =7.5mA
QOutput Rise Time (10-90%) t, 25 ns
Output Fall Time (90-10%) s 15 ns
Propagation Delay Time of tELH 25 ns R =350, C_=15 pF, 10 6
Enable from Vg to Vg 1j=7.5 mA, Vey=3 V,
Vg =0V
Propagation Delay Time of tEHL 15 ns 10 7
Enable from Vg to Vgy
Common Mode CMy 1000 | 10,000 V/us | Vem=50 V (peak), 12 8
Transient Immunity Vo (min.)=2V,
at High Output Level R =350%, ;=0 mA
Common Mode CML -1000 |-10,000 V/us | Vem=50 V {peak), 12 9
Transient Immunity Vo (max.)=0.8V,
at Low Qutput Level Ry =360%, 1;=7.5 mA
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Using the HCPL-2602 Optically
Coupled Line Receiver

The primary objectives to fulfill when connecting an
optoisolator to a transmission line are to provide a
minimum, but not excessive, LED current and to properly
terminate the line. The internal regulator in the HCPL-
2602 simplifies this task. Excess current from variable
drive conditions such as line length variations, line driver
differences and power supply fluctuations are shunted by

the regulator. In fact, with the LED current regulated, the
~ line current can be increased to improve the immunity of
the system to differential-mode-noise and to enhance the
data rate capability. The designer must keep in mind the
60 mA input current maximum rating of the HCPL-2602,
in such cases, and may need to use series limiting or
shunting to prevent overstress.

Design of the termination circuit is also simplified; in most
cases the transmission line can simply be connected
directly to the input terminals of the HCPL-2602 without
the need for additional series or shunt resistors. If
reversing line drive is used it may be desirable to use two
HCPL-2602's, or an external Schottky diode to optimize
data rate.

Polarity Non-Reversing Drive

High data rates can be obtained with the HCPL-2602 with
polarity non-reversing drive. Figure (a) illustrates how a
74S140 line driver can be used with the HCPL-2602 and
shielded, twisted pair or coax cable without any additional
components. There are some reflections due to the “active
" termination” but they do not interfere with circuit
performance because the regulator clamps the line
voltage. At longer line lengths tp| 4 increases faster than
tpHL since the switching threshold is not exactly halfway
between asymptotic line conditions. If optimum data rate

is desired, a series resistor and peaking capacitor can be

used to equalize tp_ 4 and tpHi. In general, the peaking
capacitance should be aslarge as possible; however, ifitis
too large it may keep the regulator from achieving turn-off
during the negative (or zero) excursions of the input
signal. A safe rule:

make C< 16t
where C = peaking capacitance in picofarads
t = data bit interval in nanoseconds

Polarity Reversing Drive

A single HCPL-2602 can also be used with polarity
reversing drive (Figure b). Current reversal is obtained by
way of the substrate isolation diode (substrate to
collector). Some reduction of data rate occurs, however,
because the substrate diode stores charge, which mustbe
removed when the current changes to the forward

direction. The effect of thisis alonger tpy . This effect can
be eliminated and data rate improved considerably by use
of a Schottky diode on the input of the HCPL-2602.

For optimum noise rejection as well as balanced delays a
split-phase termination should be used along with a flip-
flop at the output (Figure c). The result of current reversal
in split-phase operation is seen in Figure (c) with switches
A and B both OPEN. The isolator inputs are then con-
nected in ANTI-SERIES; however, because of the higher
steady-state termination voltage, in comparison to the
single HCPL-2602 termination, the forward current in
the substrate diode is lower and consequently there
is less junction charge to deal with when switching.

Closing switch B with A open is done mainly to enhance
common mode rejection, but also reduces propagation
delay slightly because line-to-line capacitance offers a
slight peaking effect. With switches A and B both
CLOSED, the shield acts as a current return path which -
prevents either input substrate diode from becoming
reversed biased. Thus the data rate is optimized as shown
in Figure (c).

Improved Noise Rejection

Use of additional logic at the output of two HCPL-2602's
operated in the split phase termination, will greatly
improve system noise rejection in addition to balancing
propagation delays as discussed earlier.

A NAND flip-flop offers infinite common mode rejection
(CMR) for NEGATIVELY sloped common mode transients
but requires tpqL >tpH for proper operation. A NOR flip-
flop has infinite CMR for POSITIVELY sloped transients
but requires tpy < tpLH for proper operation. An
exclusive-OR flip-flop has infinite CMR for common mode
transients of EITHER polarity and operates with either
tpHL > tpLH O tPHL <tpLH:

With the line driver and transmission line shown in Figure
(), tpyL> tpLH, 0 NAND gates are preferred in the R-S
flip-flop. A higher drive amplitude or different circuit
configuration could make tp <tp y, in which case NOR
gates would be preferred. If itis not known whether tpq >
tpLH Or tp<tpLn, or if the drive conditions may vary over
the boundary for these conditions, the exclusive-OR flip-
flop of Figure (d) should be used.

RS-422 and RS-423

Line drivers designed for RS-422 and RS-423 generally
provide adequate voltage and current for operating the
HCPL-2602. Most drivers also have characteristics
allowing the HCPL-2602 to be connected directly to the
driver terminals. Worst case drive conditions, however,
would require current shunting to prevent overstress of
the HCPL-2602.
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Recommended Operating
Conditions

Max. | Units
Input Current. Low Level I 0 250 pA

Sym. | Min.

Input Current, High Level | hy 5 60 mA
Supply Voltage, Output Vee | 45 55
Veu | 20 | 5.5
Low Level Enable Voltage | Vg 0 0.8
Fan Out (TTL Load) N 8
Operating Temperature Ta .| O 70 °C

High Level Enable Voltage

Absolute Maximum Ratings

Storage Temperature —-55°Cto+125°C
Operating Temperature . 0°Cto+70°C
Lead Solder Temperature 260°C for 10 s

(1.6mm below seating plane)

Forward Input Current — Iy 60mA
Reverse Input Current ... 60 mA
SupplyVoltage—Vee oo 7V
Enable InputVoltage—=VE ....................... 55V

(Not to exceed Vcc by more than 500 mV)

Output CollectorCurrent—=1lop  ................. 25mA
Output Collector Power Dissipation 40 mw
Output Collector Voltage—Vo ........covvvvvnnn... a'
Input Current,Pind4 .......... PN +10mA

NOTES:

1. Bypassing of the power supply line is required, with a 0.01 uF ceramic
disc capacitor adjacent to each isolator as illustrated in Figure 15. The
power supply bus for the isolator(s) should be separate from the bus for
any active loads, otherwise a larger value of bypass capacitor (up to 0.1
uF) may be needed to suppress regenerative feedback via the power
supply.

6. The ti1.n enable propagation delay is measured from the 1.5 V point on
the trailing edge of the enable input pulse to the 1.5 V point on the
trailing edge of the output pulse.

7. The tiu1. enable propagation delay is measured from the 1.5V point on
the leading edge of the enable input pulse to the 1.5 V point on the
leading edge of the output pulse.

2. The HCPL-2602 is tested such that operation at I} minimum of 5 mA will 8. CMuy is the maximum tolerable rate of rise of the common mode voltage
provide the user a minimum of 20% guardband for LED light output to assure that the output will remain in a high logic state (i.e., Vour
degradation. >2.0V).

3. Device considered a two terminal device: pins 1, 2, 3 and 4 shorted 9. CMy.is the maximum tolerable rate of fall of the common mode voltage
together, and pins 5, 6, 7 and 8 shorted together. to assure that the output will remain in a low logic state (i.e., Vou <0.8

4. The tpr. propagation delay is measured from the 3.75 mA point on the V).
trailing edge of the input pulse to the 1.5V point on the trailing edge of 10. For sinusoidal voltages, |dch|
the output pulse. —_ = rfemVem (p-p)

6. The tpu1. propagation delay is measured from the 3.75 mA point on the dt max
leading edge of the input pulse to the 1.5V point on the leading edge of
the output pulse. 11. No external pull up is required for a high logic state on the enable input.
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HEWLETT @ PACKARD

COMPONENTS

COMPATIBLE OPTICALLY

DUAL DTL/TTL HEPL 2630

(5082 - 4364)
COUPLED GATE

TECHNICAL DATA APRIL 1978
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V
5; 01
I
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NOTE:
A.01T0 0,14F BYPASS CAPACITOR MUST B
CONNECTED BETWEEN PINS 8 AND 5 3 ano

Figure 1.

Features

HIGH DENSITY PACKAGING
DTL/TTL COMPATIBLE: 5V SUPPLY
ULTRA HIGH SPEED

LOW INPUT CURRENT REQUIRED
HIGH COMMON MODE REJECTION

GUARANTEED PERFORMANCE OVER
TEMPERATURE

o RECOGNIZED UNDER THE COMPONENT
PROGRAM OF UNDERWRITERS
LABORATORIES, INC. (FILE NO. E55361)

* 3000Vdc INSULATION VOLTAGE
Description/ Applications

The HCPL-2630 consists of a pair of inverting optically coupled
gates each with a GaAsP photon emitting diode and a unique
integrated detector. The photons are collected in the detector
by a photodiode and then amplified by a high gain linear amp-
lifier that drives a Schottky clamped open collector output
transistor. Each circuit is temperature, current and voltage com-
pensated.

This unique dual isolator design provides maximum DC and AC
circuit isolation between each input and output while achieving
DTL/TTL circuit compatibility. The isolator operational para-
meters are guaranteed from 0°C to 70°C, such that a minimum
input current of 5 mA in each channel will sink an eight gate
fan-out (13 mA) at the output with 5 volt VcC applied to the
detector. This isolation and coupling is achieved with a typical
propagation delay of 50 nsec.

The HCPL-2630 can be used in high speed digital interface ap-
plications where common mode signals must be rejected such
as for a line receiver and digital programming of floating power
supplies, motors, and ‘'other machine control systems. The eli-
mination of ground loops can be accomplished between system
interfaces such as between a computer and a peripheral mem-
ory, printer, controller, etc.

The open collector output provides capability for bussing,
strobing and “WIRED-OR"’ connection. In all applications, the
dual channel configuration allows for high density packaging,
increased convenience and more usable board space.

OUTLINE DRAWING

9.40 {.370)

9.90 (.390]

|

8 7 6 5

TYPE

@ NUMBER

2630 ~_}-DATE 7.36 (,290)
XXX U CODE .
.

uL
4 JRECOGNITION

PINY 1 2 3
ONE
—»I 1.60 (.063) MAX. f
DIMENSIONS IN MILLIMETRES AND {INCHES)
0.89 (.035) MIN,
T ANODE, | 1 Vee| 8
‘ 4.70{.185) MAX. } &N
-~ | * CATHODE,| 2 |>o— 7 | vor
ONE 051 (.020) MIN.
CATHODE, | 3 Do— 6 |Voz
065 (028) | | 2ozenmmn %/,
max. i Anape, [ 4 anp | 5
2.28 (.090)
280 (110)
Recommended Operating
Conditions
Sym. | Min. Max. Units
fnput Current, Low Level
Each Channel fFL 0 250 MA
Input Current, High Level
Each Channet lEH 6.3* 10 mA
Supply Voltage, Output vee 4.5 5.5 \%
Fan Out (TTL Load}
Each Channel N 8
Operating Temperature TA 0 70 °c

Absolute Maximum Ratings

(No derating required up to 70°C)

Storage Temperature .................
Operating Temperature
Lead Solder Temperature

-55°C to +125°C
0°C to +70°C
................. 260°C for 10s

(1.6mm below seating plane)

Peak Forward Input
Current (each channel)

20 mA (< 1 msec Duration)

Average Forward Input Current (each channel) ..... 10 mA
Reverse Input Voltage (each channel) ................ bV
Supply Voltage-Veg v evevennn. 7V (1 Minute Maximum)
Output Current - g (each channel) .............. 16 mA
Output Voltage - Vg (each channel) ................ v
Output Collector Power Dissipation ............. 60 mW

*6.3mA condition permits at least 20% CTR degradation guardband.
Initial switching threshold is 5mA or less.
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Electrical Characteristics

OVER RECOMMENDED TEMPERATURE (Ta =0°C TO 70°C) UNLESS OTHERWISE NOTED

Parameter Symbol Min. Typ.* [Max. Units Test Conditions Figure | Note
High Level Output Current lon 50 |250 UA Vee = 5.5V, Vg = 5.5V, 3
g = 260uA
Low Level Output Voltage VoL 05 |06 \ Vee = 5.5V, I = 5mA 3 3
' loL (Sinking) = 13mA
High Level Supply Current leeh 14 | 30 mA Vee =55V, Ig=0
(Both Channels)
Low Level Supply leoL 26 | 36 mA Vee = 5.5V, Ig = 10mA
{Both Channels)
Input - Qutput li-0 1.0 HA Relative Humidity = 45% 4
’Insulation Leakage Current Ta = 25°C, t = s,
V.o = 3000Vdc
Resistance (Input-Output) Ri.o 1012 Q V).0 =500V, T = 26°C
Capacitance (Input-Output) Ci.o 0.6 pF f=1MHz, T = 26°C
Input Forward Voltage Vg 15 [1.75 \ Ig = 10mA, T4 = 25°C 4 73
Input Reverse Breakdown BVR 5 v Ig = 10uA, Ta = 25°C
Voltage
Input Capacitance - CiN 60 pF Vg =0, f=1MHz 3
Input-Input Insulation Iy 0.005 uA Relative Humidity = 45%, 8
Leakage Current t=5s, V=500V
Resistance (Input-Input) Ry 1011 Q Vi = 500V 8
Capacitance (Input-input) Ciy 0.25 pF f=1MHz
Current Transfer Ratio CTR 700 % I = 5.0mA, Ry = 10082 2 6
*All typical values are at Vo =5V, Ta = 25°C
H 1 1 H — [o] —
Switching Characteristics at T,=25°C, V¢ =5V
EACH CHANNEL
Parameter Symbol Min. Typ. | Max. | Units Test Conditions Figure | Note
Propagation Delay Time to tpLH 55 75 ns Ry =350 §2, C_ = 15pF, 5,6 1
High Output Level lg = 7.5mA
Propagation Delay Time to tPHL 40 75 ns RL =350, Cp = 16pF, 56 - 2
Low Output Level Ig =7.5mA
Output Rise-Fall Time (10-90%) | tr, t¢ 25 ns Ry = 35082, C|_ = 15pF,"
. Ig = 7.56mA
Common Mode Transient CMy 50 Vus Vem = 10Vpop, 8 5
Immunity at High Output Level Ry =350 %2,
' Vo (min.) =2V, Ig = 0OmA
Commop Mode Transient CM -150 V/us Vem = 10Vpop, 8 5.
Immupity at Low Output Level ) Ry =350 L2, a
' Vo (max.) = 0.8V
lg = 7.5mA

NOTE: It is essential that a bypass capacitor (.01uF to 0.1uF, ceramic) be connected from pin 8 to pin 5. Total lead length between both
ends of the capacitor and the isolator pins should not exceed 20mm. Failure to provide the bypass may impair the switching prop-

erties.
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NOTES:

1.

»

The tpy 4 propagation delay is measured from the 3.75 mA point
on the trailing edge of the input pulse to the 1.5V point on the trail-
ing edge of the output pulse. .

The tpHL propagation delay is measured from the 3.75 mA point
on the leading edge of the input pulse to the 1.5V point on the
leading edge of the output pulse.

Each channel.

Measured between pins 1, 2, 3, and 4 shorted together, and pins 5, 6,
7. and 8 shorted together.

. Common mode transient immunity in Logic High level is the maxi-

mum tolerable (positive) dV\/dt on the leading edge of the com-
mon mode pulse, VoM, to assure that the output will remain in a
Logic High state (i.e., V0>2.0V). Common mode transient immunity
in Logic Low level is the maximum tolerable (negative) dVcp/dt on
the trailing edge of the common mode pulse signal, V), to assure
that the output will remain in a Logic Low state (i.e., V0<0.8V).
DC Current Transfer Ratio is defined as the ratio of the output col-
lector current to the forward bias input current times 100%.

. At 10mA VF decreases with increasing temperature at the rate of

1.9mV/°C.
Measured between pins 1 and 2 shorted together, and pins 3 and 4
shorted together.
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Figure 2, Isolator Transfer Characteristics.
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* Cy is approximately 15 pF, which includes
probe and stray wiring capacitance.
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_______ — — —175mV (lg = 3.75mA)
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Figure 5. Test Circuit for tpyy) and tp_H.
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Figure 6. Propagation Delay, tpHL and tp i
vs. Pulse Input Current, Igy.
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Figure 8. Test Circuit for Transient Immunity and Typical Waveforms.
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LOW INPUT CURRENT, ~
HEWLETT w PACKARD HIGH GAIN OPTICALLY 6N138 (5082-4310)
COMPONENTS COUPLED ISOLATORS  |SN8(5082-437)
TECHNICAL DATA APRIL 1978
fe— 05 — | OUTLINE DRAWING* 1 SCHEMATIC
8 7 6 5 = x Vc;
@ ,Nm&n T " Bete - llcc
6N138~_}-oare LESM _ ANODE © — s
XXX fU { ©°PF ° 5 TV
PIN : RECOgNITION * Ay
- —.l-‘J {Zjoz(iﬁg)m:: DIMENSIONS IN MILLIMETRES AND (INCHES) f " - Lﬁva
el s | vee CATHODE;
4,70 {,185) MAX. __K
o —‘—¢_ ANODE | 2 }// 7fve
ONE .51 (020) MIN. CATHODE | 3 6 | vo T 5
. “5‘{-;(‘25) \__,4 ;‘__ [ NP xele s | ano " 7 o
) “_’*‘_270[110 ®
Features Applications

HIGH CURRENT TRANSFER RATIO — 800% TYPICAL
LOW INPUT CURRENT REQUIREMENT — 0.5mA

TTL COMPATIBLE OUTPUT — 0.1V Vg,

3000 Vdc INSULATION VOLTAGE

HIGH COMMON MODE REJECTION — 500V/us
PERFORMANCE GUARANTEED OVER TEMPERATURE
0°C to 70°C

BASE ACCESS ALLOWS GAIN BANDWIDTH
ADJUSTMENT

HIGH OUTPUT CURRENT — 60mA

DC TO 1M bit/s OPERATION

RECOGNIZED UNDER THE COMPONENT PROGRAM
OF UNDERWRITERS LABORATORIES, INC.

(FILE NO. E55361)

Description

These high gain series isolators use a Light Emitting Diode and
an integrated high gain photon detector to provide 3000V dc
electrical insulation, 500V/us common mode transient immu-
nity and extremely high current transfer ratio between input
and output. Separate pins for the photodiode and output
stage result in TTL compatible saturation voltages and high
speed operation. Where desired the Voo and Vg terminals
may be tied together to achieve conventional photodarlington
operation. A base access terminal allows a gain bandwidth
adjustment to be made.

The 6N139 is suitable for use in CMOS, LTTL or other
low power applications. A 400% minimum current transfer
ratio is guaranteed over a 0-70°C operating range for only
0.5mA of LED current.

The 6N138 is suitable for use mainly in TTL applications.
Current Transfer Ratio is 300% minimum over 0-70°C for an
LED current of 1.6mA [1 TTL unit load (U.L.)]. A 300%
minimum CTR enables operation with 1 U.L. in, 1 U.L. out
with a 2.2 k&2 pull-up resistor.

*JEDEC Registered Data.
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® Ground Isolate Most Logic Families — TTL/TTL, CMOS/
TTL, CMOS/CMOS, LTTL/TTL, CMOS/LTTL

Low Input Current Line Receiver — Long Line or Partyline
EIA RS-232C Line Receiver
Telephone Ring Detector

117 V ac Line Voltage Status Indicator — Low Input Power
Dissipation

Low Power Systems — Ground Isolation

Absolute Maximum Ratings*

—55°C to +125°C
0°Cto +70°C
............ 260°C for 10s
(1.6mm below seating plane)

20mA [1]
.................... 40mA
(50% duty cycle, 1ms pulse width)

Storage Temperature . ............
Operating Temperature . . . . . ...........
Lead Solder Temperature
Average Input Current — lg . ... ... ... ut e
Peak Input Current — Ig

Peak Transient InputCurrent —Ig ... ... ........ 1.0A

(< 1us pulse width, 300 pps)
Reverse Input Voltage — VR . .................. 5V
Input Power Dissipation . ................ 35mw [2]
Output Current — Ig (Pin6) .............. 60mA [3]
Emitter-Base Reverse Voltage (Pin5-7) ........... 0.5V

Supply and Output Voltage — Ve (Pin 8-56), Vo (Pin 6-5)

50824370 . ... it e e —-05t07V
B5082-4371 . .. it e —0.5 to 18V
Output Power Dissipation .. .............. 100mw [4!

See notes, following page.



Electrical Specifications
OVER RECOMMENDED TEMPERATURE (Ta= 0°C to 70°C), UNLESS OTHERWISE SPECIFIED

Parameter Sym. Device Min. Typ.** Max. Units Test Conditians Fig. | Note
6N139 400 800 % I =0.5mA, Vo =04V, Voc =45V
Current Transfer Ratio CTR* 500 900 i lg=1.6mA, Vg =04V, Ve =4.5V 3 5,6
6N138 300 600 % IF=1.6mA, Vg =04V, Voc =4.5V
0.1 0.4 IE = 1.6mA, |g =6.4mA, Voc =4.5V
Logic Low v 6N139 0.1 0.4 \ g =5mA, Ig=15mA, Vgc = 4.5V 12 6
Output Voltage oL 0.2 0.4 IE=12mA, o = 24mA, Vec =45V |
6N138 0.1 0.4 v T = 1.6mA, (g = 4.8mA, VoG = 4.5V
Logic High (e | BN139 0.05 100 uA IF = 0mA, Vg = Vog = 18V 6
Output Current OH 6N138 0.1 250 HA Ig=0mA, Vg =Veo = 7V
Logic Low = - = .
Supply Current lceL 0.2 mA IF=1.6mA, Vg = Open, Voo =5V 6
Logic High - -
Supply Current lccH 10 nA Ig = 0mA, Vo = Open, Voc = 5V 6

Input Forward Voltage | VE* 1 1.4 1.7 v IF =1.6mA, Ta = 25°C 4

Input Reverse

Breakdown Voltage BVR™ 5 v IR = 10uA, TA=25°C

Temperature Coefficient | AVE

—1. v/ =1,
of Forward Voltage ATA 1.8 mVv/°C If = 1.6mA
Input Capacitance CiN 60 pF f=1MHz, VF =0
:“p”“ t‘,o“"_p“i . 1o A | 45% Relative Humidity, Ta = 25°C
nsulation Leakage -0 K M t=5s, Vieo= 3000Vdc 7
Current
Resistance 12 _
{input-Output) Rl.0 10 Q Vi.0 = 500Vdc 7
Capacitance ' -
(input-Output) Cro 0.6 pF f=1MHz 7
**All typicals at Ta = 256°C and Vg = 5V, unless otherwise noted.
AT Ta= 25°C
Parameter Sym. | Device Min. Typ. Max. Units Test Conditions Fig. | Note
Propagation Delay Time 6N139 5 25 s Ig = 0.5mA, R =4.7k2
To Logic Low at Output| tpyy * 0.2 1 Ig = 12mA, R = 270 9 6,8
6N138 1 10 us Ig=1.6mA, R = 2.2k
) ) 5 60 IF = 0.5mA, R = 4.7kt
Propaga.tlon' Delay Time LK 6N139 1 7 Hs IF = 12mA, Ry = 270Q <] 6,8
To ngw High at Output BN138 Z 35 us IF = 1.6mA, R = 2.2k
Common Mode Transient
. I =0mA, R =22kQ,Rec=0
Immunity at Logic High | CMy 500 Vius |'\:I [= 10V, L cc 10 9,10
Level Output : ’ cm p-p
Common Mode Transient
- Ig = 1.6mA, R_= 22k, Ree =
Immunity at Logic Low | CM ) ~500 Vius I\F, |= 10V, L cc=0 10 | 9,10
Level Output cm PP
NOTES:
1. Derate linearly above 50°C free-air temperature at a rate of 0.4mA/°C.
2. Derate linearly above 50°C free-air temperature at a rate of 0.7mW/°C.
3. Derate linearly above 25°C free-air temperature at a rate of 0.7mA/°C.
4. Derate linearly above 25°C free-air temperature at a rate of 2.0mW/°C.
5. DC CURRENT TRANSFER RATIO is defined as the ratio of output collector current, |Q, to the forward LED input current, I, times 100%.
6. Pin 7 Open. .
7. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together.
8. Use of a resistor between pin 5 and 7 will decrease gain and delay time. See Application Note 951-1 for more details.
9. Common mode transient immunity in Logic High level is the maximum tolerable (positive) dV¢m/dt on the leading edge of the common mode

pulse, Vem, to assure that the output will remain in a Logic High state (i.e., Vg > 2.0V). Common mode transient immunity in Logic Low level
is the maximum tolerable (negative) dVm/dt on the trailing edge of the common mode pulse signal, Vg, to assure that the output will remain
in a Logic Low state (i.e., Vo < 0.8V).

10. In applications where dV/dt may exceed 50,000V/us (such as static discharge) a series resistor, Rgc, should be included to protect
the detector IC from destructively high surge currents. The recommended value is kQ

" 0.5 IF (mA)
*JEDEC Registered Data. 185
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Figure 1. 6N139 DC Transfer Characteristics.
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Ru= 2.2kQ 100. S
1g= 1.6mA 'E - R
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ES {SEE FIG. § FOR TEST CIRCUIT) I~
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3 — 4
u “ L
g 4 N ?’ | /
- LTA% w
E =
g 3 o call £ pa
S /
& (SEE FIG. 9 FOR TEST CIRCUIT)
.l'A 2
1
1 il {¢ ADJUSTED FOR Vo = 2V
° 1.0 [ NN Lol Lol
0 10 20 30 40 50 60 70 80 0.1 1.0 10.
Ta — TEMPERATURE - °C RL — LOAD RESISTANCE — kQ
Figure 7. Propagation Delay vs. Temperature. Figure 8. Non Saturated Rise and Fall Times vs. Load
Resistance.
IF
[ e— | S HP 8007
PULSE
d GEN. e
sV Zom502 | — 1 8 +5V
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(SATURATED |
RESPONSE) | 2 7 R,
. 5V /
Y & 10% DUTY CYCLE } 4
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o /£ < 100us 3 6 Vo
tPHL —> toLH >
Ir MONITOR " 5
5V
Vo | prm——— I;,_; 15pF
1000 _ L
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Figure 9. Switching Test Circuit.*
" Roc**
Vem  10V-———- tr, t = 16ns l 1 8 +5V

Vo

Ry

SWITCH AT A: Ig=0mA

Vo

SWITCH AT B: Ig= 5mA

*JEDEC Registered Data.

B
~ = 5V _i 4 5
Ver T
Vem
T Ve ~ 1
HP 1900A =
PULSE GEN.

Figure 10. Test Circuit for Transient Immunity and Typical Waveforms.

**See Note 10
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= ‘ DUAL |

it:uswusrrﬁ%";== PACKARD LOW |NPUT CURRENT, | HCPL-2730
o HIGH GAIN OPTICALLY | HePL211

COUPLED ISOLATORS |

TECHNICAL DATA APRIL 1978

9.40 (370} OUTLINE DRAWING SCHEMATIC

TR —
9.90 1.390) l} 1 lc g
P

- 1 -
8 7 6 5 TYPE T

. NUMBER ( 0.18 *Loon M i
) 0.33 (013) \\:
’ <« ot sa Yo "

s L 5" TYP. =3y
one LT 2T BT 3T amn O 2 "

DATE ?
273X CODE 7.36 _(.290) 6,10 {.240)
XXX 0 7.88 (.310) 6.60 (.260}
PIN

RECOGNITION Ny
—»J 1,60 {.063) MAX. { - 7
0.69 (.035) MIN. DIMENSIONS IN MILLIMETRES AND (INCHES) b3
‘4‘70 (.185) MAX. ANODE 1 (i [8] vee 4 '_", //', _'°is Vo
- CATHODE 12| Vor *
PIN T
ONE ; 0.511.020} MIN. CATHODE 2 E)I [6] Voo Ve,
"Mm, b 2,92 (115) MIN. ANODE 2[d] 5] 6D s .
i 2.28 {.090) > B -O GND
"’l—‘zao 110) )
* HIGH CURRENT TRANSFER RATIO — 1000% TYPICAL * Digital Logic Ground Isolation
e LOW INPUT CURRENT REQUIREMENT — 0.5 mA o Teleph Ring Detector
e LOW OUTPUT SATURATION VOLTAGE — 1.0V TYPICAL . i i
 HIGH DENSITY PACKAGING EIA RS-232C Line Receiver
e 3000V DC INSULATION VOLTAGE e Low Input Current Line Receiver — Long Line or Partyline
e PERFORMANCE GUARANTEED OVER 0°C TO 70°C e Microprocessor Bus Isolation

TEMPERATURE RANGE

HIGH COMMON MODE REJECTION
DATA RATES UP TO 200K BIT/s
HIGH FANOUT

RECOGNIZED UNDER THE COMPONENT PROGRAM OF
UNDERWRITERS LABORATORIES, INC. (FILE NO. E55361).

Description

The HCPL-2730/31 dual channel isolators contain a separated pair of GaAsP light emitting diodes optically coupled to a
pair of integrated high gain photon detectors. They provide extremely high current transfer ratio, 3000V dc electrical
insulation and excellent input-output common mode transient immunity. A separate pin for the photodiodes and first gain
stages (Vcc) permits lower output saturation voltage and higher speed operation than possible with conventional
photodarlington type isolators. The separate Vcc pin can be strobed low as an output disable. In addition Vcc may be as
low as 1.6V without adversely affecting the parametric performance.

Current Loop Receiver

Polarity Sensing
Level Shifting
Line Voltage Status Indicator — Low input Power Dissipation

Guaranteed operation at low input currents and the high current transfer ratio (CTR) reduce the magnitude and effects of
CTR degradation.

The outstanding high temperature performance of this split Darlington type output amplifier results from the inclusion of
an integrated emitter-base bypass resistor which shunts photodiode and first stage leakage currents to ground.

The HCPL-2731 has a 400% minimum CTR at an input current of only 0.5 mA making it ideal for use in low input current
applications such as MOS, CMOS and low power logic interfacing or RS232C data transmission systems. In addition, the
high CTR and high output current capability make this device extremely useful in applications where a high fanout is
required. Compatibility with high voltage CMOS logic systems is guaranteed by the 18V V¢ and Vo specifications and by
testing output high leakage (Ion) at 18V.

The HCPL-2730 is specified at an input current of 1.6 mA and has a 7V V¢cc and Vg rating. The 300% minimum CTR allows
TTL to TTL interfacing with an input current of only 1.6 mA.

Important specifications such as CTR, leakage current and output saturation voltage are guaranteed over the 0°Cto 70°C
temperature range to allow trouble-free system operation.
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Electrical Specifications

(Over Recommended Temperature Tp = 0°C to 70°C, Unless Otherwise Specified)

Device . - .
Parameter Sym. HCPL- Min. | Typ.* Max. | Units Test Conditions Fig.| Note
2731 400 | 1000 o g =0.5mA, Vg =0.4V, Ve =4.5V 2
o
Current Transfer Ratio CTR 500 | 1100 ’ lg=1.6mA, Vg =0.4V, Ve =4.5V 6,7
2730 300 | 1000 % lg =1.6mA, Vg =0.4V, Ve =45V 2
0.1 0.4 Ig=1.6mA, |5 = 8mA, Voo =4.5V
Logic Low 2731 a.1 0.4 \Y lg =5mA, lg = 16mA, Vo = 4.5V 1 6
Output Voltage VoL 0.2 0.4 g =12mA, g = 24mA, Ve = 4.5V
2730 0.1 0.4 \ g = 1.6mA, Ig =4.8mA, Vo = 4.5V
Logic High | 2731 0.005 100 | uA I =0mA, Vg = V¢ = 18V 6
QOutput Current OH 2730 0.01 250 | MA g =0mA, Vg =V =7V
Logic Low | 2731 1.2 A gy =lgp = 1LEMA Ve =18V
ccL m
Supply Current 2730 0.9 Vo1 =Vgz =Open Vee =7V
Logic High | 2731 5 A lg; = lg =0mA Ve =18V
n
Supply Current ceH 2730 4 Vo1 = Voo =Open Vee =7V
Input Forward Voltage Ve 1.4 1.7 A e =1.6mA, Ty = 25°C 4 6
Input Reverse Breakdown g0
Voltage BVR 5 v Ir=10 A, Tp=25"C
Temperature Coefficient AV o
£ ~1. Ip =1.6mA
of Forward Voltage ATy 18 mVIeC e Gm 6
Input Capacitance Cin 60 pF f=1MHg, Vg =0 6
Input-Output Insulation 48% Relative Humidity, Ty = 25°C
o 1.0 |uA 8
Leakage Current t="5s, Vo = 3000 Vdc
Resistance A 1012 Q Vi = 500Vl a
(Input-Output) o - -0 ¢
Capacitance c 0.6 £ f=1 M
. = z
(Input-Output) -0 P 8
Input-Input 45% Relative Humidity, t=5s,
Insulation Leakage Current| '™ 0.005 BA Vi = 500Vdc 9
Resistance
Ry 10M Q V,, = 500vdc 9
{Input-input)
Capacitance
Ciy 0.25 pF f=1MHz 9
{tnput-Input)
“All typicals at Tp = 25°C
. . .o . _ o
Switching Specifications at T,=25°C
Parameter Sym. Eévplte Min. Typ. Max. Units Test Conditions Fig. Note
Propagation Delay Time 2731 25 100 us lg =0.5mA, R = 4.7k$2
To Logic Law tPHL 5 20 g = 1.6mA, R = 2.2kQ 9
2730/1 Hs
at Qurput 0.5 2 lg =12mA, R =270Q
Propagation Delay Time 2731 20 60 Ms Ig = 0.5mA, Ry = 4.7kQ2
To Logic High tPLH 273011 10 35 IF = 1.6mA, Ry = 2.2kQ2 9
at Output 30 1 10 Ig = 12mA, Ry = 270
Common Mode
. . Ip = 0mA, R = 2.2kQ
Transient Immunity at CMy 500 Vius 10 10,11
b [Ven| = 10V
Logic High Level Qutput
Common Mode
. . lg = 1.6mA, R = 2.2kQ2
Transient Immunity at M -500 Vius 10 | 10,11
) vaM| =10V,
Logic Low Level Output P
NOTES: 1. Derate linearly above 50° C free-air temperature at a rate of 0.5mA/°C. 10. Common mode transient immunity in Logic High level is the maximum
2. Derate linearly above 50°C free-air temperature at a rate of 0.9mW/°C. tolerable (positive) dVcpm/dt on the leading edge of the common mode
3. Derate linearly above 35°C free-air temperature at a rate of 0.6mA/°C. pulse VM, to assure that the output will remain in Logic High state
4. Pin 5 should be the most negative voltage at the detector side. (i.e., Vo > 2.0V). Common mode transient immunity in Logic Low
5. Derate linearly above 35°C free-air temperature at a rate of 1.7mW/°C. level is the maximum tolerable {negative) dVcp dt on the trailing edge
Output power is collector output power plus supply power. of the common mode pulse signal, Vg, to assure that the output will
6. Each channel. remain in a Logic Low state (i.e., Vg < 0.8V).
7. CURRENT TRANSFER RATIO is defined as the ratio of output 11. In applications where dV/dt may exceed 50,000 V/us (such as a static

®

collector current, ig, to the forward LED input current, Ig, times 100%.
. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted

together and Pins 5, 6, 7, and 8 shorted together.
Measured between pins 1 and 2 shorted together, and pins 3 and 4
shorted together.

discharge) a series resistor, R, should be included to protect the
detector 1C from destructively high surge currents. The recommended
value isRCC“ v

0.3 Ig (mA)
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Absolute Maximum Ratings

Storage Temperature .......... -55°Cto +125°C Input Power Dissipation
Operating Temperature ......... -40°Cto +85°C (eachchannel) ..............c..... 35mw (2
Lead Solder Temperature ....... 260°Cfor10sec Output Current — Ig
(1.6mm below seating plane) (eachchannel) .................... somA 3!
Average Input Current — I Supply and Output Voltage — V¢ (Pin 8-5), Vo (Pin
(eachchannel) ..................... 20mAl"l 7,6-5)14!
Peak Input Current — If HCPL-2730 ...ovviiiiiiiiiiennennn. -0.5to 7V
(eachchannel) .............ccoivinen. 40mA HCPL-2731 .. iiiiiiiiiiieiinnnn -0.5to 18V
(50% duty cycle, 1 ms pulse width) Output Power Dissipation
Reverse Input Voltage — VR (eachchannel) ................... 100 mw 51

(each channel)

Vee =5V om"lm
7, =26c 55 /X—V

%‘“‘"
<
i e
[
A
« / T 20mA
£ [ 2re——
© 25 — 15 mA’
5 /
13 .
2 10 mA
°
1
o
Ir =05 mA
0
[ 1 2

Vo — OUTPUT VOLTAGE —V

Figure 1. DC Transfer Characteristics.
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Figure 4. Input Diode Forward Current
vs. Forward Voltage.
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HEWLETTW PACKARD

LCNVINPUT'CURRENT

AN45

HIGH GAIN | %

OPTOCOUPLER

COMPONE NTS
TECHNICAL DATA  APRIL 1978
. ~1o Saimo— 3000 s0iz
ANODEO v°5 o 7.88{.310) 6.60 (.260) L
w SZ=% [51 [51 [71 f
CATHODE ; TYPE 8 1‘%?‘%
o anax—| NUMBER
4 YXX R 5 v,
Ve .,
PIN I_l 121 3] pare “ur
Schematic o __,l nf?:sfn RECOGNITION
Features i

* HIGH CURRENT TRANSFER RATIO —
1000% TYPICAL

e LOW INPUT CURRENT REQUIREMENT —
0.5 mA

® 3000 Vdc INSULATION VOLTAGE

° PERFORMANCE GUARANTEED OVER 0°C TO
70°C TEMPERATURE RANGE

¢ RECOGNIZED UNDER THE COMPONENT
PROGRAM OF UNDERWRITERS
LABORATORIES INC. (FILE NO. E55361)

* INTERNAL BASE-EMITTER RESISTOR
MINIMIZES OUTPUT LEAKAGE

* GAIN-BANDWIDTH ADJUSTMENT PIN
¢ HIGH COMMON MODE REJECTION

Description

The 4N45/46 optocouplers contain a GaAsP light emitting
diode optically coupled to a high gain photodetector IC.

The excellent performance over temperature results from
the inclusion of an integrated emitter-base bypass resistor
which shunts photodiode and first stage leakage currents
to ground. External access to the second stage base
provides better noise rejection than a conventional
photodarlington detector. An external resistor or capaci-
tor at the base can be added to make a gain-bandwidth or
input current threshold adjustment. The base lead can
also be used for feedback. '

The high current transfer ratio at very low input currents
permits circuit designs in which adequate margin can be
allowed for the effects of CTR degradation over time.

The 4N46 has a 350% minimum CTR at an input current of
only 0.5mA making it ideal for use in low input current
applications such as MOS, CMOS and low power logic
interfacing. Compatibility with high voltage CMOS logic
systems is assured by the 20V minimum breakdown
voltage of the output transistor and by the guaranteed
maximum output leakage (Igy) at 18V.

The 4N45 has a 250% minimum CTR at 1.0mA input
current and a 7V minimum breakdown voltage rating.
*JEDEC Registered Data.

] .
4.70{.185) )
MAX. ANODE] 1 } 6 |vs
1 CATHODE] 2 \\ 5 |vo
0.51(.020)
1.02(.040)
3 4 |GND
2_69 ( !05]

DIMENSIONS IN MILLIMETERS AND {INCHES),
Qutline Drawing*

Applications

Telephone Ring Detector

Digital Logic Ground Isolation

Low Input Current Line Receiver

Line Voltage Status Indicator — Low Input Power
Dissipation

* Logic to Reed Relay Interface

e Level Shifting

e Interface Between Logic Families

Absolute Maximum Ratings’

Storage Temperature ............... -5656°Cto+125°C
Operating Temperature ............. -40°C to +70°C
Lead Solder Temperature .............. 260°Cfor10s.
(1.6mm below seating plane)
Average InputCurrent—Ig ................. 20mAlll
PeakInputCurrent—Ig ........ccciiiiinn... 40mA
(50% duty cycle, 1ms pulse width)
Peak Transient InputCurrent—Ig ............... 1.0A
(<1 ps pulse width, 300pps)
Reverse InputVoltage—VR .........covvviiinnnn, 5V
input Power Dissipation .................... 35mwl(2]
OutputCurrent—Ig (Pin5) ................. 60 mAI3]
Emitter-Base Reverse Voltage (Pins4-6) ......... 0.5V
Output Voltage — Vg (Pin 5-4)
ANAS e -0.5to 7V
AN4B ..o -0.5to0 20V
Output Power Dissipation ................. 100mwI4]

See notes, following page
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Electrical Specifications

OVER RECOMMENDED TEMPERATURE (T4 =0°C TO 70°C), UNLESS OTHERWISE SPECIFIED

Parameter Sym, | Device | Min. |Typ.**] Max. Units Test Conditions Fig. | Note
350 | 1500 Ig =0.5mA, Vo = 1.0V
Current Transfer Ratio CTR*| 4N46 500 1500 % IF = 1.0mA, Vg = 1.0V
200 600 Ig = 10mA, Vg = 1.2V 4 5,6
4N45 250 1200 % Ig = 1.0mA, Vg = 1.0V
200 500 IF =10mA, Vg = 1.2V
.90 1.0 Ig = 0.5mA, IgL = 1.75mA
4N46 .92 1.0 Vv Ig = 1.0mA, gL = 5.0mA
Logic Low Output VoL .95 1.2 Ig = 10mA, IgL = 20mA 2 6
Voltage aN45 90 | 1.0 V| 1g=1.0mA, Ig = 25mA
.95 1.2 Ig = 10mA, IgL = 20mA
Logic High Output lan* 4N46 .001 100 BA Ig = 0mA, Vg = 18V 6
Current OH 4N45 .00 250 RA Ig =0mA, Vg =5V
Input Forward Voltage VE* 1.4 1.7 v Ig =1.0mA, Tp =25°C 1
Temperature Coefficient [AVE -1.8 mVAC | Ig = 1.0mA
of Forward Voltage ATA
Input Reverse Breakdown | BVR* 5 v IR = 10pA, Ta = 25°C
Voltage '
Input Capacitance Cin 60 pF f=1MHz, Vg =0
input-Output Insulation | lj.0* 1.0 uA 45% Relative Humidity, TAo=25°C 7
Leakage Current t=56s, Vi_o = 3000VDC
Resistance (Input-Output) | R).Q 1012 Q V1.0 = 500VDC 7
Capacitance Ci-a 0.6 pF f=1MHz 7
{Input-Output) .
AT Tp =25°C
Parameter Symbol | Min, |[Typ.**| Max. Units Test Conditions Fig. | Note
Propagation Delay Time To tPHL 80 s IF = 1.0mA, R = 10kQ 8 6,8
Logic Low at Output tpHL" 5 50 us 1g = 10mA, R|_ = 22092
Propagation Delay Time To tPLH 1500 us Ig = 1.0mA, B = 10k 8 68
Logic High at Output tpLy* 150 500: s IF = 10mA, R = 2208
Common Made Transient CMy 500 V/us Ig = 0mA, Ry = 10k2
. 9 9
fmmunity at Logic High Vemlt= 10Vpp
Level Qutput
Common Mode Transient CM -500 Vius | Ig = 1.0mA, Ry =10kQ g9 9

Immunity at Logic Low
Level Output

Vem! = 10Vp_p

*JEDEC Registered Data.

**All typicalsat Tp = 25°C, unless otherwise noted.

NOTES:

apwN

100%.
Pin 6 Open.

©oN®

. Derate linearly above 50° C free-air temperature at a rate of 0.4mA/°C.
. Derate linearly above 50° C free-air temperature at a rate of 0.7mW/°C.
. Derate linearly above 25°C free-air temperature at a rate of 0.8mA/°C.
Derate linearly above 25°C free-air temperature at a rate of 1.5mW/°C.
. DC CURRENT TRANSFER RATIO is defined as the ratio of output collector current, lg, to the forward LED input current, Ig, times

. Device considered a two-terminal device: Pins 1, 2, 3 shorted together and Pins 4, 5, and 6 shorted together.
. Use of a resistor between pin 4 and 6 will decrease gain and delay time. (See Figures 10 and 12).
. Common mode transient immunity in Logic High level is the maximum tolerable (positive) dV ¢m/dt on the leading edge of the common

mode pulse, V¢, to assure that the output will remain in a Logic High state (i.e., Vo > 2.5V). Common mode transient immunity in
Logic Low level is the maximum tolerable (negative) dV¢m/dt on the trailing edge of the common mode pulse signal, Vem, to assure
that the output will remain in a Logic Low state (i.e., Vo < 2.5V).
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Figure 1. Input Diode Forward Current vs.
Forward Voltage.
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Figure 9. Test Circuit for Transient Immunity and Typical Waveforms.
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Figure 10. External Base ©
3 1 — FORWARD CURRENT — mA Rx — EXTERNAL RESISTOR — ko
Resistor, Ry R N
Figure 11, Effect of Rx On Figure 12, Effect of Ry On
Current Transfer Ratio Propagation Delay
Applications
ana6 Vee
1g=10mA
. 75kD
1 6 Rx (ke2) | teue {us) | touw (us) 1 5
- 5 320 TELEPHONE R
i\ Shx 100 3 %00 ONE] o4 .
2 ! 5 | —o+sv a7 5 %0 o) 2 [N 5 Vo
20 & 80 0.1 4F
70 5 45
3 q o 3 a
SN 7413
2200 OR EQUIVALENT* L
NOTE: AN INTEGRATOR MAY BE REQUIRED AT THE OUTPUT TO
ELIMINATE DIALING PULSES AND LINE TRANSIENTS.
*SCHMIDT TRIGGER RECOMMENDED
TTL Interface BECAUSE OF LONG t,, tr. Telephone Ring Detector
v > 0.5 mA - 4N46
. (2 yama” Ve [5V TO 20V - 4N46!
IF=05mA  4N46 Vee (58manes ec (oV oy
Rs
8 RL V Vacor Vil | g | Ve Ie (oWl ! s RL
y 24 47k0 (L \
W e 48 T00K$ 22 \
Ao Fon 5 o T Tk | 2 5
230 A0S 113
ANY CMOS
" a 4 DIGITAL IC
Line Voltage Monitor CMOS Interface
+Vee,
+Vee, &
Ie
s 1 [}
\ CHARACTERISTICS
2 W 5
R3 Rin = 30M&, Rour ~ 602
ViNmax) = Vee, - 1V, LINEARITY BETTER THAN 6%
3 a Vour DESIGN COMMENTS
EE— - (-Veey) - Vi
Rs R - NOT CRITICAL (<< YN taX) = tVooy) - Veey,
3.3k IF (MAX.)
Rz - NOT CRITICAL (OMIT IF 0.2 TO 0.3V OFFSET IS TOLERABLE)
ViN (Max ) + VBE
Vin 2 —imA
a  Q m
1 6 Re > Vin (max.)
5 25mA
i\ 3o
2 5 > 6.8k
2% 1 NOTE: ADJUST R3 SO Vour = Viy AT Viy = ‘ﬁ'.“:_‘“"
Ry
vA K 4
R
R 22k
Veey AAA
Q, Qz - 2N3904
Q3 - 2N3906 \4

Analog Signal Isolation
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HEWLETT @ PACKARD

COMPONENTS

DUAL CHANNEL
HERMETICALLY
SEALED OPTICALLY
COUPLED ISOLATOR

BN134 (5082- 4365)
BN134 TXV (TX -4365)
BN134 TXVB (TXB - 4365)

TECHNICAL DATA APRIL 1978

lcc 15
O Vee
<101 qa
Vo1
4
lo2
O Vo2
—
NOTE: o
A .01TO 0.14F BYPASS CAPACITOR MUST BE 10 GND
CONNECTED BETWEEN PINS 15 AND 10.

Features

e HERMETICALLY SEALED

® HIGH SPEED

o PERFORMANCE GUARANTEED OVER -55°C TO
+125°C AMBIENT TEMPERATURE RANGE

e STANDARD HIGH RELIABILITY SCREENED

PARTS AVAILABLE

TTL COMPATIBLE INPUT AND OUTPUT

HIGH COMMON MODE REJECTION

DUAL-IN-LINE PACKAGE

1500Vdc INSULATION VOLTAGE

EIA REGISTRATION

HIGH RADIATION IMMUNITY

Applications

Logic Ground Isolation

Line Receiver

Computer - Peripheral Interface
Vehicle Command/Control Isolation
High Reliability Systems

System Test Equipment Isolation

Description

The 6N134 consists of a pair of inverting optically coupled
gates, each with a light emitting diode and a unique high gain
integrated photon detector in a hermetically sealed ceramic
package. The output of the detector is an open collector
Schottky clamped transistor.

This unique dual isolator design provides maximum DC and
AC circuit isolation between each input and output while
achieving TTL circuit compatibility. The isolator operational
parameters are guaranteed from -55°C to +125°C, such that a
minimum input current of 10 mA in each channel will sink a
six gate fanout (10 mA) at the output with 4.5t0 5.5V V¢
applied to the detector. This isolation and coupling is achieved
with a typical propagation delay of 55 nsec.

OUTLINE DRAWING*

DATE CODE ——  —TYPE (-, V, VB)

hp'Y)%X"T(%’
.13 (320)
i 1374250
0 6N134 l LJ-
PIN 1 IDENTIFIER
4.32(170) ;? e
;"——%’T?i%% l M?x.7 5 vee —15 :
1 . o.su.loNzo) iT "’
A a "13
! 5‘; 72
— . +
l }_‘usm@ 0.511.020) H 6 " ‘
e 279 (1100 max. It st ano 4 o
381 (.150) ] ]
MIN, g ]
DIMENSIONS IN MILLIMETRES AND {INCHES).
Recommended Operating
Conditions
TABLE |
Sym. Min. Max. | Units

input Current, Low Levet
Each Channel leL 0 250 LA
input Current, High Level

Each Channel lgy | 12.8** 20 mA
Supply Voitage Vee 4.5 5.5 \
Fan Out (TTL Load)

Each Channel N 6
Operating Temperature Ta 55 125 °C

Absolute Maximum Ratings’

(No derating required up to 125°C)

Storage Temperature ................. -85°C to +150°C

Operating Temperature ............... -55°C to +125°C

Lead Solder Temperature . ............... 260°C for 10s
1.6 bel ti lane

Peak Forward Input (1.6mm below seating plane)

Current (each channel) ....... 40 mA (< 1 ms Duration)
Average Input Forward Current (each channel) .....
Input Power Dissipation (each channel) ...........
Reverse Input Voltage (each channel) ................ 5V

Supply Voltage = Veg « vt v i iin i ieciiieiinanens 7V
Output Current - Ig (each channel) .............. 25 mA
Output Power Dissipation (each channel) .......... 40 mW

Output Voltage - Vg (each channel)................. v
Total Power Dissipation (both channels)

**12.5mA condition permits at least 20% CTR degradation guardband.
Initial switching threshold is 10mA or less.

*JEDEC Registered Data.
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TABLE Il
Electrical Characteristics

OVER RECOMMENDED TEMPERATURE (Tp = —55°C TO +125°C) UNLESS OTHERWISE NOTED

Parameter Symbol Min. | Typ**| Max. | Units Test Conditions Figure | Note
High Level Output Current lon™ 5 250 UA Vce =5.8V, Vg =5.5V, 1
Ig = 250uA
Low Level Qutput Voltage Voo™ 0.5 0.6 \% Vee =55V, Ig = 10mA 4 1
lgL (Sinking) = 10mA
High Level Supply Current lecH™ 18 28 mA Vee =55V, 1 =0
(Both Channels)
Low Level Supply Current lecL™ 26 36 mA Vee =55V, Ig =20mA
(Both Channels)
Input Forward Voltage VE* 1.5 1.75 \ Ig = 20mA, T = 25°C 1 1
Input Reverse Breakdown BVR* 5 Y Ig = 10uA, T5 = 25°C
Voltage
Input Capacitance CIN 60 pF Vg =0,f=1MHz 1
Input Diode Temperature AVE -1.9 mv/°C Ig = 20mA 1
Coefficient AT a
Input - Output o™ 1.0 | pA \F/z:a|;t?v; :Ii(r:'?igic:f/,= 45% 2
Insulation Leakage Current Ta = 25°C, t = 5s
Resistance (Input-Output) | R 1012 Q V.o = 500V 3
Capacitance (Input-Output)l Ci.o 1.7 pF f=1MHz 3
Input-Input Insulation I 0.5 nA Relative Humidity = 45%, 4
Leakage Current V14=500V, t=5s
Resistance (Input-Input) Ri-1 1012 Q Vi.; = 500V 4
Capacitance {Input-input) Cyy 0.55 pF f= 1MHz 4
TABLE il **All typical values are at Voo = 5V, Tp = 25°C

Switching CharacteristiCS AT 1A =25°c, Vcc =5V EACH CHANNEL

pins 9 through 16 shorted together.
. Measured between pins 1 and 2 shorted together, and pins 5 and 6
shorted together.

o A W N=

Parameter Symbol Min. Typ. Max. | Units Test Conditions Figure | Note
Propagation Delay Timeto| tp pn™ 65 90 ns RL =51082, C_ = 15pF, 2,3 5
High Output Level Ig = 13mA
Propagation Delay Timeta| tpy_* 55 90 ns RL=5108, C_=15pF | 23 6
Low QOutput Level Ig = 13mA
Output Rise-Fall Time te, t 35 ns, RL =5108, C = 15pF
(10-90%) lg = 13mA
Common Mode CMy 100 Vs Vewm = 10V (peak), 6 7
Transient Immunity Vo (min.) =2V,
at High Output Level RL =5108, Ig = OmA
Common Mode CM -400 V/us Vewm = 10V (peak), 6 8
Transient Immunity Vg(max.)=0.8V,
at Low Qutput Level RL =5108, Ig = 10mA
NOTES:
. Each channel. 6. The tpy Propagation delay is measured from the 6.5mA point on
. Measured between pins 1 through 8 shorted together and pins 9 the leading edge of the input pulse to the 1.5V point on the leading
through 16 shorted together. edge of the output pulse.
. Measured between pins 1 and 2 or 5 and 6 shorted together, and 7. CMp is the max. tolerable common mode transient to assure that

the output will remain in a high logic state (i.e., Vg > 2.0V)

8. CM|_ is the max. tolerable common mode transient to assure that

the output will remain in a low logic state (i.e.. Vg <0.8V).

. The tp,T_H propagation delay is measured from the 6.5mA pointon g |t js essential that a bypass capacitor (.01 to 0.1u4F, ceramic) be con-
the walling edge f;f the Input puise to the 1.5V point on the trailing nected from pin 10 to pin 15. Total lead length between both ends of
edge of the output pulse. the capacitor and the isolator pins should not exceed 20mm.

*JEDEC Registered Data. 197
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Figure 1. Input Diode Forward Characteristic
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Figure 6. Typical Common Mode Rejection Characteristics/Circuit

*JEDEC Registered Data.
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High Reliability Test Program

Hewlett Packard prevides standard high reliability test pro-
grams, patterned after MIL-M-38510 in order to facilitate the
use of HP products in military programs.

HP offers two levels of high reliability testing:

Part Number System

'I:he TXV prefix identifies a part which has been precondi Commercial With TX With Tx
tioned and screened per Table IV. Product Screening Screening
® The TXVB prefix identifies a part which has been precondi- Plus Group B
tioned and screened per Table |V, and comes from a lot 6N134 6N134 TXV 6N134 TXVB
which has been subjected to the Group B tests detailed in (5082-4365) (TX-4365) (TXB-4365)
Table V.
TABLE IV TXV Preconditioning and Screening — 100%
MIL-STD-883
Examination or Test Methods Conditions
1.  Pre-Cap Visual Inspection HP Procedure 72-4063,4
2. Electrical Test: IoH, VoL. IcCcH. lccL. VF, BVR, -0 Per Table 11, Ta = 25°C
3. High Temperature Storage 1008 168 hrs. @ 150°C
4.  Temperature Cycling 1010 -65°C to +150°C
B.  Acceleration 2001 20KG, Y4
6.  Helium Leak Test 1014 Test Cond. A
7.  Gross Leak Test 1014 Test Cond. C
8. Electrical Test: VoL Per Table Il, Tp = 25°C
9. Burn-In 1015 168 hrs.,, Ta = 125°C,
Vee=5.5V, Ig=13mA, Ig=25mA
10.  Electrical Test: Same as Step 2
11.  Evaluate Drift Max. AVQL = +20%
12.  Sample Electrical Test: IgH, VoL, IccH. lccL Per Table Il, LTPD=7
T =-55°C, +126°C
13.  Sample Electrical Test: tpH, tPHL Per Table Il, TA=25°C, LTPD=7
14,  External Visual 2009
TABLE V, GROUP B
MIL-STD-883
Examination- or Test Method Condition LTPD
Subgroup 1 15
Physical Dimensions 2008 See Product Outline Drawing
Subgroup 2 20
Solderability 2003 Immersion within 2.5mm of body, 16
terminations
Subgroup 3 15
Temperature Cycling 1010 Test Condition C
Thermal Shock 1011 Test Condition A, 5 cycles
Hermetic Seal, Fine Leak 1014 Test Condition A
Hermetic Seal, Gross Leak 1014 Test Condition C,
End Points: Ign, VoL, lccH, lccL, VF, Per Table Il, Ta = 25°C
BVR, 1.0
Subgroup 4 15
Shock, non-operating 2002 1500 G, t = 0.5 ms, 5 blows in each orientation
X1, Y1, Y2
Constant Acceleration 2001 20KG, Y4
End Points: Same as Subgroup 3
Subgroup 5 15
Terminal Strength, tension 2004 Test Condition A, 4.5N (1 Ib.), 15s
Subgroup 6
High Temperature Life 1008 Ta = 150°C rA=7
End Points: Same as Subgroup 3
Subgroup 7
Steady State Operating Life : 1005 Vee = 5.5V, Ig = 13mA, ig = 26mA, Tp = 125°C| A =7

End Points: Same as Subgroup 3
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HEWLETT @ PACKARD

COMPONENTS

HERMETICALLY SEALED,
FOUR CHANNEL,
LOW INPUT CURRENT TXVHCPL - 2770

HCPL - 2770
(6N140)

OPTOCQOUPLER [TXVBHCPL- 2770

TECHNICAL DATA APRIL 1978
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Features
¢ HERMETICALLY SEALED
* HIGH DENSITY PACKAGING

e HIGH CURRENT TRANSFER RATIO: 500%
TYPICAL

o PERFORMANCE GUARANTEED OVER -55°C
TO 100°C AMBIENT TEMPERATURE RANGE

e STANDARD HIGH RELIABILITY SCREENED
PARTS AVAILABLE

e 1500 VDC INSULATION VOLTAGE
o LOW INPUT CURRENT REQUIREMENT: 0.5 mA

e LOW OUTPUT SATURATION VOLTAGE: 0.1V
TYPICAL

e LOW POWER CONSUMPTION
° HIGH RADIATION IMMUNITY

Applications

Isolated Input Line Receiver

System Test Equipment Isolation
Digital Logic Ground Isolation

Vehicle Command/Control Isolation
EIA RS-232C Line Receiver
Microprocessor System Interface
Current Loop Receiver

Level Shifting

Process Control Input/Output Isolation

hp XXX W
813 (320) 7.37 (:200)
MAX. 7.87 (310)
0 2770 l )
- T
PIN 1 IDENTIFIER 0.18 {007
0331 ma;
432(170) i IR
l 20.06 (.790; 1 SNV i
20.83 (:820) MAX, vee Tis

¥

' 0.51(.020)

HTTTTH

229(090) 0.51 {.020)
275 110 MAX.

|~

NS/

DIMENSIONS IN MILLIMETERS
AND (INCHES).

3.81(.150)
MIN,

Outline Drawing

Description

The HCPL-2770 contains four GaAsP light emitting
diodes, each of which is optically coupled to a
corresponding integrated high gain photon detector. A
common pin for the photodiodes and first stage of each
detector IC (Vcc) permits lower output saturation voltage
and higher speed operation than possible with conven-
tional photodarlington type optocouplers. Also, the
separate Ve pin can be strobed low as an output disable
or operated with supply voltages as low as 1.6V without
adversely affecting the parametric performance.

The outstanding high temperature performance of this
split Darlington type output amplifier results from the
inclusion of an integrated emitter-base bypass resistor
which shunts photodiode and first stage leakage currents
to ground.

The high current transfer ratio at very low input currents
permits circuit designs in which adequate margin can be
allowed for the effects of CTR degradation over time.

The HCPL-2770 has a 300% minimum CTR at an input
current of only 0.5mA making it ideal for use in low input
current applications such as MOS, CMOS and low power
logic interfacing or RS-232C data transmission systems.
Compatibility with high voltage CMOS logic systems is
assured by the 18V Vg and by the guaranteed maximum
output leakage (loH) at 18V.

Important specifications such as CTR, leakage current,
supply current and output saturation voltage are
guaranteed over the -55°C to 100° C temperature range to
allow trouble free system operation.




TABLE |
Recommended Operating
Conditions

Symbol Min. Max. | Units

Absolute Maximum Ratings

Storage Temperature .......... ..... -65°Cto+150°C
Operating Temperature ............. -55°Cto+100°C
Lead Solder Temperature .............. 260°C for 10s.

(1.6mm below seating plane)

1. Pin 10 should be the most negative voltage at the detector side.

2. Output power is collector output power plus one fourth of total
supply power.

3. Each channel.

4. CURRENT TRANSFER RATIO is defined as the ratio of out-
put collector current, lg, to the forward LED input current, I,
times 100%.

5. IF=2pAfor channel under test. For all other channels, IF=10mA.
6. Device considered a two-terminal device: Pins 1 through 8 are
shorted together and pins 9 through 16 are shorted together.

7. Measured between each input pair shorted together and all out-
put pins.

Input Current, Low Level IEL 2 uA Peak Input Qurrent (each channel,
(Each Channel) <imsduration) .......... ... ..., 20mA
Input Current, High Level rn o5 5 — Average Input Current, Ig (eachchannel) ....... 10mA
(Each Channel} Reverse Input Voltage, VR (eachchannel) ......... 5V
Output Current, |o (eachchannel) ............. 40mA
Supply Voltage Vee 1.6 18 v Output Voltage, Vo (eachchannel) ...... -0.5t020VI1]
Supply Voltage,VoC  «vvvvvvrvrenennnnns -0.5to20VI[1]
Output Power Dissipation (each channel 50 mwI2]
TABLE Il P pation ( )
EleCtrIC3| CharaCterIStICS Ta =-55°C to 100°C, Unless Otherwise Specified
Parameter Symbol Min, Typ. Max, Units Test Conditions Figure | Note
300 | 1000 % |Ig=0.5mA, Vp=0.4V, Vco=4.5V
Current Transfer Ratio CTR 300 750 % |lF=1.6mA, Vg=0,4V, Vcc=4.5V 3 3,4
200 400 % |Ig=6mA, V0=0.4V, Vcc=4.5V
Logic High Output Current loH .005 250 pA (g = 2uA 3,5
Vo=Vce=18V
Logic Low Supply Current lecL 2 4 mA |Ig1=1g2=IE3=IF4=1.6mA
Vee=18V
Logic High Supply Current lccH .010 40 rA g =lpo=lE3=IF4=0
Vee=18V
Input Forward Voltage Vg 1.4 1.7 V  |Ig=1.6mA, Tp=25°C 1 3
Input Reverse Breakdown BVR 5 V  |IR=10uA, Tp=25"C 3
Voltage
Temperature Coefficient of AVE -1.8 mV/°ClIg = 1.6mA 3
of Forward Voltage AT
A
Input Capacitance CiN 60 pF [f=1MHz, VE=0,Ta=25"C 3
Input-Output Insulation .o 1.0 uA |45% Relative Humidity, To=25°C, 6
Leakage Current t =55, V.0 =1500 Vdc
Resistance {Input-Output) Ri.0 1012 Q |V|.0 =500 Vdc, Ta=25C 3,7
Capacitance {input-Output) Cl.o 1.5 pF |f =1MHz, T = 25°C 3,7
Input-Input Insulation TR 0.5 nA |45% Relative Humidity, V{.1=500 Vdc, 8
Leakage Current TA=25°C, t=5s.
Resistance (Input-Input) Ry.f 1012 @ [V}.)=500Vdc, Tp = 25°C 8
Capacitance (Input-Input) Cyy 1 pF =1MHz, Tp = 25°C 8
TABLE 111
Switching CharacteristiCs v, = 25°c, vie = 5v Each Channel
Parameter Symbol Min, Typ. Max. | Units Test Conditions Figure | Note
Propagation Delay Time PPLH 25 60 us IE=0.5mA, R =4.7k$2 8
To Logic High At Output 10 20 s 1g=5mA, R =680 8
Propagation Delay Time TPHL 35 100 us 1g=0,5mA, R =4.7kQ 8
To Logic Low At Output 2 5 s Ig=5mA, R} 68082 8
Common Mode Transient CMy 500 1000 V/ius | IF=0, R =1.5kQ 9 911
Immunity At Logic High Vem! = 50V,
Level Output CM pp
Common Mode Transient CM -500 | -1000 Vius | Ig=1.6mA, R| =1.5k2 9 10,11
Immunity At Logic Low IVemt = 50V,
Level Output cm p-p
NOTES:

8. Measured between adjacent input pairs shorted together, i.e. be-
tween pins 1 and 2 shorted together and pins 3 and 4 shorted
together, etc.

9. CMp is the maximum tolerable common mode transient to assure
that the output will remain in a high logic state (i.e. Vo > 2.0V).

10. CM( is the maximum tolerable common mode transient to assure
that the output will remain in a low logic state (i.e. Vq < 0.8V).
11. In applications where dV/dt may exceed 50,000 V/us (such as
a static discharge) a series resistor, Rgg, should be included to
protect the detector IC’s from destructively high surge currents.

The recommended value isRee~ — 1V kQ.
0.6 I (mA)
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High Reliability Test Program

Hewlett Packard provides standard high reliability test
programs, patterned after MIL-M-38510 in order to
facilitate the use of HP products in military programs.

HP offers two levels of high reliability testing:

e The TXV prefix identifies a part which has been

Part Number System

preconditioned and screened per Table IV. Wih TXY
e The TXVB prefix identifies a part which has been . ; o
diti d d d Table IV d Commercial With TXV Screening
precondi |one‘ and screene p(?r able IV, and comes Product Screening Plus Group B
from a lot which has been subjected to the Group B
tests detailed in Table V. HCPL-2770 TXVHCPL-2770 TXVBHCPL-2770
(6N140)
TABLE IV TXV Preconditioning and Screening — 100%
MIL-STD-883
Examination or Test Conditions
Methods
1. Pre-Cap Visual Inspection OED Procedure 72-4063, 72-4064
2. High Temperature Storage 1008 72 hrs. @ 150°C
3.  Temperature Cycling 1010 -65°C to +150°C
4. Acceleration 2001 20KG, Y4
5. Helium Leak Test 1014 Cond. A
6. Gross Leak Test 1014 Cond. C
7.

Electrical Test CTR, IgH, IccL,
IcCH. VE, BVR:
8. Burn-In

9.  Electrical Test: Same as step 7 and |j.0
10.  Evaluate Drift

Ta =25°C, per Table Il

1015 Vee =18V, Ig =5mA, Ig = 10mA

t=168hrs, @ Tp = 100°C
TA = 25°C, per Table i

Max. ACTR = £25% @ Ig = 1.6mA

Same as Subgroup 3

11.  External Visual 2009
TABLE V, Group B
MIL-STD-883
Examination or Test LTPD
Method Condition
Subgroup 1
Physical Dimensions 2016 See Product Outline Drawing 15
Subgroup 2
Solderability 2003 Immersion within 2.5mm of body, 20
16 terminations
Subgroup 3
Temperature Cycling 1010 Test Condition C 15
Thermal Shock 1011 Test Condition A, 5 cycles
Hermetic Seal, Fine Leak 1014 Test Condition A
Hermetic Seal, Gross Leak 1014 Test Condition C
End Points:
CTR, loH, lccL. IccH, VF, BVR Per Table I, T4 = 25°C
Subgroup 4
Shock, non-operating 2002 1500 G, t = 0.5 ms, 5 blows in each orientation 15
X1,Y1, Y2
Constant Acceleration 2001 20KG, Y4
End Points:
Same as Subgroup 3
Subgroup 5
Terminal Strength, tension 2004 Test Condition A, 4.5N {1 1b.), 15s. 15
Subgroup 6
High Temperature Life 1008 Ta = 150°C, non-operating A=7
End Points:
Same as Subgroup 3
Subgroup 7
Steady State Operating Life 1005 Voo =18V, If = 5mA, Ig = 10mA, Ta = 100°C A=7
End Points:
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o Features

Near IR emission

Functions with most
silicon phototransistors
and photodiodes

Plastic Package

HEMT 3300 uses isotropic
LED chip

HEMT 6000 uses surface
emitter LED chip

HEMT 6000 has offset
wirebond

HEMT 6000 has reciprocal
optical port

PIA Photodiodes

o Features

Offset wirebond

All HP PIN photodiodes
have anti-reflective coating

Wide spectral response
(ultraviolet through IR)

Low junction capacitance
ULTRA Linear
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Emitbens

@ Advantages
Visible

Easy to use

Low cost

Provides floodlight type
beam

Provides bright spot
of light

Active area of the chip
is not masked or
shadowed

Can function as an
emitter or narrow band
detector

o Advantages

Can be used with fiber
optics

Converts more incident
radiation (light) into
photocurrent

A single device can cover
the light spectrum plus
UV and IR

Wide bandwidth

Permits operation over
10 decades

o Benefits

Facilitates alignment

Cost effective implementation

Cost effective implementation

Well suited for applications
that require a large area to
be irradiated

Facilitates focusing light on
active area of photodetector

Facilitates use with fiber
optics

Single device performs two
functions

e Benefits

Fiber can be placed directly
over active area

High Responsivity

Works with a variety of
sources

Can detect high speed pulses

Eliminates the need for
equalization



0  HIGH RADIANT
HEWLETT hp, PACKARD
COMP*ENTS | INTENSITY HEMT-3300
EMITTER

|

TECHNICAL DATA APRIL 1977

Features Package Dimension

e HIGH EFFICIENCY UNDIFFUSED,UNTINTED | 5.08(.200)
(CLEAR) PLASTIC 432 (.170)
* NONSATURATING OUTPUT ) T
. NARROW BEAM ANGLE gL
e VISIBLE FLUX AIDS ALIGNMENT J
e BANDWIDTH: DC TO 3 MHz T
¢ |C COMPATIBLE/LOW CURRENT i
REQUIREMENT ko von o
o ‘,f,,_,",? o

Description i e ousane

MILLIMETRES (INCHES).

The HEMT-3300 is a visible, near-IR, source using a LT ED LEADS
GaAsP on GaP LED chip optimized for maximum BULLETIN 3.

. . . . 3. CHIP CENTERING WITHIN
quantum efficiency at 670 nm. The emitter's beam is 041 (016) ) THE PACKAGE IS
sufficiently narrow to minimize stray flux problems, yet 0.36 (074) oo™
broad enough to simplify optical alignment. This product l
is suitable for use in consumer and industrial applications Ny 5
such as optical transducers and encoders, smoke Outline T - 1%
detectors, assembly line monitors, small parts counters, CATHODE
paper tape readers and fiber optic drivers.

. - : - - _ o
Electrical /Optical Characteristics at T,=25°C

Symbol Description Min. Typ. Max. | Units Test Conditions Figure
le Axial Radiant Intensity 200 500 UW /st Ir = 10 mA 3,4
Ke Temperafure Coefficient -0.009 op! Ir = 10 mA, Note 1

of Intensity
Ny Luminous Efficacy 22 Im/W Note 2
20y, Half Intensity Total Angle 22 deg. Note 3, I = 10 mA 6
APEAK Peak Wavelength 670 nm Measured at Peak 1

Spectral Shift Temperature Measured at Peak,
Apea/AT Coefficient 0.089 nm/°C Note 4

Output Rise Time 3
ty (10% — 90%) 120 ns lpeak = 10 mA

Output Fall Time =
t =10 mA Pulse
f (90% — 10%) %0 s lpeak
Co Capacitance 15 pF Ve =0;f=1MHz
BWg Reverse Breakdown Voltage 5.0 \Y Ig = 100 A
Ve o Forward Voltage 1.9 25 \Y g =10mA 2
AVe/AT Temperature Coefficient 29 mVPC| I = 100 uA

of
O Thermal Resistance 160 °‘cw Junction to cathode

lead at seating plane.

Notes: 1. lg (T) = Ig (25°Cexp [Ke(T—25°C)] 2. 1, =nylewhere |, isin candela, lg in watts/steradian and n, in lumen/watt.
3. @y, is the off-axis angle at which the radiant in?ensitv is half the axial intensity. The deviation between the mechanical and optical axis is
typically within a conical half-angle of five degrees. 4.Apgak (T) = Apgak (25°C) + (AApEAK/AT) (T - 25°C).
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Maximum Ratings at T,=25°C

Power Dissipation ...... P oo 120mW
(derate linearly from 50°C at 1.6 mW/°C)
AverageForwardCurrent ..................... 30mA
(derate linearly from 50°C at 0.4 mA/°C)
Peak ForwardCurrent ................... SeeFigure 5
Operating and Storage
TemperatureRange ........... . -55°Cto+100°C
Lead Soldering Temperature .......... 260°C for 5sec.
(1.6 mm [0.063 inch] from body)
R
R Ty = 25°C
z \
g 0.8 ‘
/
\
3 04 -
g / A NN
/1, «100°C
I I
oLl [ 1] ]
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HEWLETT ﬁ PACKARD

COMPONENTS

700nm

HIGH INTENSITY
SUBMINIATURE
EMITTER

HEMT - 6000

TECHNICAL DATA APRIL 1977

Features

e HIGH RADIANT INTENSITY
e NARROW BEAM ANGLE

* NONSATURATING OUTPUT
e BANDWIDTH: DC TO 5 MHz

IC COMPATIBLE/LOW CURRENT
REQUIREMENT

VISIBLE FLUX AIDS ALIGNMENT

Description

The HEMT-6000 uses a GaAsP chip designed for optimum
tradeoff between speed and quantum efficiency. This
optimization allows a flat modulation bandwidth of 5 MHz
without peaking, yet provides a radiant flux level
comparable to that of 900nm IREDs. The subminiature
package allows operation of multiple closely-spaced
channels, while the narrow beam angle minimizes
crosstalk. The nominal 700nm wavelength can offer
spectral performance advantages over 900nm IREDs, and
is sufficiently visible to aid optical alignment. Applications
include paper-tape readers, punch-card readers, bar code
scanners, optical encoders or transducers, interrupt
modules, safety interlocks, tape loop stabilizers and fiber
optic drivers.

Maximum Ratings at T,=25°C

Power Dissipation ..............iiiiiiiia.... 50mW
(derate linearly from 70°C @ 1.0mW/°C)
AverageForward Current ..................... 20mA

(derate linearly from 70°C @ 0.4mA/°C)

Peak ForwardCurrent ................... See Figure 5
Operating and Storage

TemperatureRange ................. -55° to +100°C
Lead Soldering

Temperature ..........cccvvvnnnn.. 260°C for 5sec.

[1.6 mm (0.063 in.) from body]

1.4 (.45) MIN. 46 (018)
BOTH SIDES "I .56 {022)
46 (.018)
o =
j_ / A 89 (.035)
=]l ) 1

ANODE

MECHANICAL
AXIS

\
\

UNDIFFUSED, UNTINTED, .94 (.037)
{CLEAR) EPOXY ~ T |‘“‘1—2‘5 %!7{
.76 {.030)
F 85035} R
| \izzeosa
1.40 (.055)
.11 (.0045) 1.91 {.075) MAX.
23 bedes) : | 2 2921118
4 — | == =
f H
nL I b
7610300 MAX 1} ‘ N L ‘]
' '
" i 1.96 (077
1.91 (.076]
376 rﬁﬁ?{
2.54 (100}
NOM. SEENOTE 3

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES).

2. SILVER-PLATED LEADS, SEE APPLICATION BULLETIN 3,

3. USER MAY BEND LEADS AS SHOWN.

4. EPOXY ENCAPSULANT HAS A REFRACT IVE INDEX OF 1.63.

5. CHIP CENTERING WITHIN THE PACKAGE IS CONSISTENT
WITH FOOTNOTE 3.
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Figure 1. Relative | ity versus
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Electrical /Optical Characteristics at T,=25°C

Symbol Description Min. Typ. |Max. Units Test Conditions Fig,
le Radiant Intensity along Mechanical 100 250 KW /sr Ig =10 mA 3.4
Axis
Ke Temperature Coefficient of Intensity -0.005 °c! Note 1
v Luminous Efficacy 25 Im/W | Note 2
20+, Optical Axis Half Intensity Total Angle 16 deg. Note 3, I = 10 mA 6
APEAK Peak Wavelength (Range) 690-715 nm Measured @ Peak 1
Ahpé%TK' Spectral Shift Temperature Coefficient 193 nm/°C | Measured @ Peak, Note 4
t, Output Rise Time (10%-90%) 70 ns lpeak = 10 mA
5 Output Fall Time (90%~10%) 40 ns Ipeak = 10 mA
Co Capacitance 65 pF Vg =0;f=1MHz
BVR Reverse Breakdown Voltage 5 12 \Y Ig =100 uA
Vg Forward Voltage 1.5 1.8 \" Ig =10 mA 2
AVEg/AT | Temperature Coefficient of Vg -2.1 mV/°C | Ig =100 pA
@Jc Thermal Resistance 140 °C/W | Junction to cathode lead
at 0.79 mm (.031 in)
from body

NOTES: 1. Ig(T) = Ig (25°C) exp [Kq (T - 25°C)].
2. 1, =nylg where I is in candela, |, in watts/steradian, and ny in lumen/watt.
3. ©,, is the off-axis angle at which the radiant intensity is half the intensity along the optical axis. The deviation between the
/2 . . .. . . .
mechanicaland the optical axis is typically within a conical half-angle of three degrees.
4. A_(T)-= A_(25°C) + (AN_/AT) (T - 25°C)
PEAK PEAK PEAK
100 15
= T m |H|W
o La N RN |
« - Ta=25C 7 - 10 Ty =25°C Ty =25°C
E 4 23 CEEE =z
! GE 5%
Z 1 § Ee = zs
o« 7 (373 S i
4 7. 2 a1 <
3 H [ e ﬁ 10 ¥
g / £2 -
w =
E 1 7 2§ // Lt pd
f ——] =
e £ <z 01 —*E“% g /
. & 7
0.1 0.01 0.5
12 13 14 15 16 17 18 0.1 1 10 100 0.1 1 10 100
Vi — FORWARD VOLTAGE — V I — FORWARD CURRENT — mA leak — PEAK CURRENT —mA
Figure 2. Forward Current versus Figure 3. Relative Radiant Intensity Figure 4. Relative Efficiency (Radiant Intensity
Forward Voltage. versus Forward Current. per Unit Current) versus Peak Current.
g 1.2 [}
2 . 0 2 1 T T 030 £
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\
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Figure 5. Maximum Tolerable Peak Current versus Pulse
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Figure 6. Far-Field Radiation Pattern.
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HEWLETT g, PACKARD

PIN

COMPONENTS

5082-4200

PHOTODIODES | %I

TECHNICAL DATA APRIL 1978

eatures

HIGH SENSITIVITY (NEP <-108 dBm)

WIDE DYNAMIC RANGE (1% LINEARITY
OVER 100 dB)

BROAD SPECTRAL RESPONSE

HIGH SPEED (T, Tf,<1ns)

STABILITY SUITABLE FOR PHOTOMETRY/
RADIOMETRY

HIGH RELIABILITY

FLOATING, SHIELDED CONSTRUCTION

LOW CAPACITANCE

LOW NOISE

Description

The HP silicon planar PIN photodiodes are ultra-fast light
detectors for visible and near infrared radiation. Their
response to blue and violet is unusually good for low dark
current silicon photodiodes.

These devices are suitable for applications such as high
speed tachometry, optical distance measurement, star
tracking, densitometry, radiometry, and fiber-optic
termination.

F

The speed of response of these detectors is less than one
nanosecond. Laser pulses shorter than 0.1 nanosecond
may be observed. The frequency response extends from
dc to 1 GHz.

The low dark current of these planar diodes enables
detection of very low light levels. The quantum detection
efficiency is constant over ten decades of light intensity,
providing a wide dynamic range.

Package Dimensions

4.800

Active area: 1mm Diam 5082-420
50824203 | Tk M7E
0.5mm Diam -5082-4204,
5082-4220 — Short (T0-46)
0.25mm Magnified 2.5x 5082-4205 — Subminiature

. e
”

r&?

The 5082-4203, -4204, and -4207 are packaged on a
standard TO-18 header with a flat glass window cap. For
versatility of circuit connection, they are electrically
insulated from the header. The light sensitve area of the
5082-4203 and -4204 is 0.508mm (0.020 inch) in diameter
and is located 1.905mm (0.075 inch) behind the window.
The light sensitive area of the 5082-4207 is 1.016mm (0.040
inch) in diameter and is also located 1.905mm (0.075 inch)
behind the window.

The 5082-4205 is in a low capacitance Kovar and ceramic
package of very small dimensions, with a hemispherical
glass lens.

The 5082-4220 is packaged on a TO-46 header with the
0.508mm(0.020 inch) diameter sensitive area located
2.540mm (0.100 inch) behind a flat glass window.

DIMENSIONS IN MILLIMETERS (INCHES).

(189)
GLASS
3.937 GLASS 991
W
‘-v(_ﬁﬂ,wmno SLASS s as
: 4.648
a2z T(183)
ANODE ! (.005)
5.003 ) 1 + I
(197) T 3.683
1.651 (148)
e (.065) #
4| (016) b oho
38.10 11 .
(50N L_ 1511 _J\CATHODE (1.50)
| E‘ (.060) 0 n
-— 5334
254
~] (.100) - (.210)
lo_ 5338 _|
210)
T0-18 ANODE CATHODE
HEADER — AND CASE
CATHODE \ TO 46 HEADER
223
ANODE CONNECTED (.088)
TO CASE
-4203, -4204, -4207 -4205 -4220
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Absolute Maximum Ratings

Parameter -4203 -4204 -4205 -4207 -4220 Units
Pamax Power Dissipation 1 100 100 50 100 100 mwW
Peak Reverse Voltage2 200 200 200 200 200 valts
Steady Reverse Voltage3 50 20 50 20 50 volts
i H 1 i _ (o]
Electrical /Optical Characteristics at T,=25°C
-4203 -4204 -4205 -4207 -4220
Symbol D Min. | Typ. | Max. Min. | Typ. | Mex. Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. Units
Re, 0= | Axial Incidence 1.0 1.0 1.5% 40 1.0 A
Ry A |Response at mWfem 2
770nm{4)
A Active Area4 2x 2x Ix 8x 2x cml2
10-3 10-3 10-3* 10-3 10-3
Ry Flux Respon- R .5 5 5 -5 A
sivity 770 nm5 u
(Fig. 1,3J
Ip Dark Current® 20 0.6 15 2.5 5.0 nA
{Fig. 4}
NEP Noise Equivalent 5.1 x 2.8x 1.4x 57x 8.1x 7‘”.
Power 7 (Fig, 8) 10-14 10-14 10-14 10-14 1014 Hz
D* Detectivity8 87x 1.6x 4.0x+ 1.5x 5.6 x cﬂ@z
1011 1012 1012 1012 1017 W
C Junction Capaci- 1.5 20 0.7 5.5 2.0 pF
tance® {Fig. 5)
Cp Package 2 2 2 pF
Capatitance 10
ty, t Zero Bias Speed 300 300 300 300 300 ns
{Rise, Fall Time)
1
1, tf Rev.-Bias Speed 1 1 1 1 1 ns
{Rise, Fall Time}
12 .
Rg Series Resistance 50 50 50 50 5 | @
*see Note 4.
NOTES: :
1. Peak Pulse Power !p (avg MAX.)

A
'p(PEAK)<:——?OO } or <500mA or <
When exposing the diode to high level incidance the Hsec Xt

following photocurrent limits must be observed: whichever of the above three conditions is least.

Ip - photocurrent (A)  f - pulse repetion rate (MHz)
E. - supply voltage (V) Py - power input via photon flux

t - pulse duration (us)  Ppax - max dissipation (W)

Ip (avg MAX.) < M; and in addition:
Ec

Power dissipation limits apply to the sum of both the optical power input to the device and the electrical power input from flow
of photocurrent when reverse voltage is applied.

2. Exceeding the Peak Reverse Voltage will cause permanent damage to the diode. Forward current is harmless to the diode, within
the power dissipation limit. For optimum performance, the diode should be reversed biased with E¢ between 5 and 20 volts.
3. Exceeding the Steady Reverse Voltage may impair the low-noise properties of the photodiodes, an effect which is noticeable only
if operation is diode-noise limited (see Figure 8).
4. The 5082-4205 has a lens with approximately 2.5x magnification; the actual junction area is 0.5 x 10-3 cm2, corresponding to a
diameter of 0.25mm (.010"). Specification includes lens effect.
5. At any particular wavelength and for the flux in a small spot falling entirely within the active area, responsivity is the ratio of incremental
photodiode current to the incremental flux producing it. It is related to quantum efficiency, nq in electrons per photon by:
A
Ry = )
=" s
where X is the wavelength in nanometers.. Thus, at 770nm, a responsivity of 0.5 A/W corresponds to a quantum efficiency of 0.81 (or 81%)
electrons per photon.
6. At-10V for the 5082-4204, -4205, and -4207; at ~-25V for the 5082-4203 and -4220.
7. For (A, f, Af) = (770nm, 100Hz, 6Hz) where f is the frequency for a spot noise measurement and Af is the noise bandwidth, NEP is the
optical flux required for unity signal/noise ratio normalized for bandwidth. Thus:
NEP = IN/.__.'M where |/v/Af is the bandwidth — normalized noise current computed from the shot noise formula:
Ry IN/V/AT= /241D = 17.9 x 10°15 /I (A/A/Hz) where Ip is in nA. NS i
8. Detectivity, D*is the active-area-normalized signal to noise ratio. It is computed: D*=>X— (cm—z) for A incm?2,
for (A, f, Af) = (770nm, 100Hz, 6Hz). NEP W

9. At-10V for 5082-4204, -4205, -4207, -4220; at -25V for 5082-4203.
10. Between diode cathode lead and case — does not apply to 5082-4205, -4220.
11. With 509 load.
12. With 5052 load and -20V bias.
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Figure 9. Photodiode Equivalent Circuit.

In= Shot noise current
<1.2 x 10-14 amps/Hz1/2(5082-4204)
<4 x 10-14 amps/Hz1/2(5082-4207)
Ip= Dark current :
<600 x 10-12 amps at -10 V dc (5082-4204)
<2500 x 10-12 amps at -10 V dc (5082-4207)
Rp=1011%
Rg = <502
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Application Information
NOISE FREE PROPERTIES

The noise current of the PIN diodes is negligible. Thisis a
direct result of the exceptionally low leakage current, in
accordance with the shot noise formula In = (2qlrAf) 2
Since the leakage current does not exceed 600 picoamps
for the 5082-4204 at a reverse bias of 10 volts, shot noise

current is less than 1.4 x 107" amp Hz " at this voltage.

Excess noise is also ‘very low, appearing only at
frequencies below 10 Hz, and varying approximately as
1/f. When the output of the diode is observed in a load,
thermal noise of the load resistance (RL) is 1.28 x 10710
(RL)™2 x (Af)"? at 25°C, and far exceeds the diode shot
noise for load resistance less than 100 megohms (see
Figure 6). Thus in high frequency operation where low
values of load resistance are required for high cut-off
frequency, all PIN photodiodes contribute virtually no
noise to the system (see Figures 6 and 7).

HIGH SPEED PROPERTIES

Ultra-fast qperation is possible because the HP PIN
photodiodes are capable of a response time less than one
nanosecond. A significant advantage of this device is that
the speed of response is exhibited at relatively low reverse
bias (=10 to —20 volts).

OFF-AXIS INCIDANCE RESPONSE

Response of the photodiodes to a uniform field of radiant
incidance Ee, parallel to the polar axis is given by | =(RA) x
E. for 770nm. The response from a field not parallel to the
axis can be found by multiplying (RA) by a normalizing
factor obtained from the radiation pattern at the angle of
operation. For example, the multiplying factor for the
5082-4207 with incidance Ee at an angle of 40° from the
polar axis is 0.8. If Ec = 1mW/cm2, then Ip =k x (RA) x E;
lp=0.8 x 4.0 x 1 =3.2 pamps.

SPECTRAL RESPONSE

To obtain the response at a wavelength other than 770nm,
the relative spectral response must be considered.
Referring to the spectral response curve, Figure 1, obtain
response, X, at the wavelength desired. Then the ratio of
the response at the desired wavelength to response at
770nm is given by:

X

RATIO = 5

Multiplying this ratio by the incidance response at 770nm
gives the incidance response at the desired wavelength.

ULTRAVIOLET RESPONSE

Under reverse bias, a region around the outside edge of
the nominal active area becomes responsive. The width of
this annular ring is approximately 25um (0.001 inch) at
—20V, and expands with higher reverse voltage. Respons-
ivity in this edge region is higher than in the interior,
particularly at shorter wavelengths; at 400nm the interior,
responsivity is 0.1 A/W while edge responsivity is 0.35
A/W. At wavelengths shorter than 400nm, attenuation by
the glass window affects response adversely; hence UV
detection is improved by removal of the glass or
substitution of a sapphire window (available on special
order). Speed of response for edge incidance is tr, tf ~
300ns.

5082-4205 MOUNTING RECOMMENDATIONS

a. The 5082-4205 is intended to be soldered to a printed
circuit board having a thickness of from 0.51to 1.52mm
(0.02 to 0.06 inch).

b. Soldering temperature should be controlled so that at
no time does the case temperature approach 280°C.
The lowest solder melting point in the device is 280°C
(gold-tin eutectic). If this temperature is approached,
the solder will soften, and the lens may fall off. Lead-tin
solder is recommended for mounting the package, and
should be applied with a small soldering iron, for the
shortest possible time, to avoid the temperature
approaching 280°C.

c. Contact to the lens end should be made by soldering
to one or both of the tabs provided. Care should be
exercised to prevent solder from coming in contact
with the lens.

d. If printed circuit board mounting is not convenient,
wire leads may be soldering or welded to the devices
using the precautions noted above.

LINEAR OPERATION

Having an equivalent circuit as shown in Figure 9,
operation of the photodiode is most linear when operated
with a current amplifier as shown in Figure 10.

3

Ry Ry = Rz
Vour =R (I +Ip)

BIAS

- T_l
Ec— P, 1D
(IF USED)

T i

Figure 10. Linear Operation.

Lowest noise is obtained with E. = 0, but higher speed and
wider dynamic range are obtained if 5 < E. < 20 volts. The
amplifier should have as high an input resistance as

possible to permit high loop gain. If the photodiode is

reversed, bias should also be reversed.

LOGARITHMIC OPERATION

If the photodiode is operated at zero bias with a very high
impedance amplifier, the output voltage will be:

Rz, kT Ip

= + ==)e — o 1+ —

Vour = (1 Rl) a n |s)
where Is=If (e g—k.\‘.l -1)7 at 0<IF<0.1mA

using a circuit as shown in Figure 11.

Figure 11. Logarithmic O;eration.

Output voltage, Vour, is positive as the photocurrent, Ip,
flows back through the photodiode making the anode
positive.
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Fiber Optics

Fiber optics is just beginning to emerge as a
practical technology for data communi-
cations. Some important advantages of fiber
optic data transmission are shown on the
following pages.
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Fiber Ostics

Features

1. Optical transmission
path

2. Light pulse “carrier”
signals

3. Bandwidth independent
of cable size

Advantages
Complete input-output
electrical isolation

No EMI susceptibility or
radiation

Very high distance/bandwidth
products achievable

Light weight, small diameter
cables possible.
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Benefits

Freedom from ground loops.
Lightning safe.

Freedom from induced noise.
Freedom from crosstalk.
Secure communications.

Greater data rates at longer
distances than wire/coax.

Lower cost installation and
maintenance. More bandwidth
(channels) per unit area or unit
weight.



In addition to the discrete emitters and detectors
described in this catalog, Hewlett-Packard is
developing integrated fiber optic systems for digital
applications. The systems are ideal for point-to-
point, processor-to-processor, and processor-to-
peripheral interconnection in noisy environments,
or at distances/bandwidths difficult to achieve with
wire or coax systems.

Applications

e Computer Installations

e Distributed Processing

e Hospital Systems

e Process Control

e Power Plant Communications
e Secure Communications

Elements of the HP System will include modular
optical transmitters and receivers, single fiber
optical connectors, and compatible optical fiber
cables. Transmission capabilities will include
distances to 1 kilometer and data rates to 20M bits
NRZ (10 MHz clock rate).

HP System Features

Compatible Modules, Connectors, and Cable
Miniature PC Board Mount Packages

TTL Electrical Interfaces

Single 5V Power Supply

Pre-aligned Emitter and Detector Interfaces
Integral Optical Connectors

Self-Checking “Link Monitor” Feature

217

Several cable alternatives are planned, including
single and dual channel versions. All types will be
reinforced and jacketed for industrial use. Com-
patible field installable connectors will be available
for module-to-cable and cable-to-cable intercon-
nections.

For more information on these new product
developments contact your local Hewlett-Packard
Components Field Engineer, or write Hewlett-
Packard Optoelectronics Division, 640 Page Mill
Road, Palo Alto, California.
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APPLICATION NOTE 931

Solid State Alphanumeric Display...Decoder/
Driver Circuitry

Hewlett-Packard offers a series of solid state
displays capable of producing multiple alpha-
numeric characters utilizing 5 x 7 dot arrays of
GaAsP light emitting diodes (LED’s). These 5x7
dot arrays exhibit clear, easily read characters.
In addition, each array is X-Y addressable to
allow for a simple addressing, decoding, and
driving scheme between the display module
and external logic.

Methods of addressing, decoding and driving
information to such an X-Y addressable matrix
are covered in detail in this application note.
The note starts with a general definition of the
scanning or strobing technique used for this
simplified addressing and then proceeds to
describe horizontal and vertical strobing.
Finally, a detailed circuit descriptionis given for
a practical vertical strobing application.

APPLICATION NOTE 934

5082-7300 Series Solid State Display
Installation Techniques

The 5082-7300 series Numeric/Hexadecimal in-
dicators are an excellent solution to most
standard display problems in commercial,
industrial and military applications. The unit
integrates the display character and associated
drive electronics in a single package. This
advantage allows for space, pin and labor cost
reductions, at the same time improving overall
reliability.

The information presented in this note des-
cribes general methods of incorporating the
-7730 into varied applications.

APPLICATION NOTE 937

Monolithic Seven Segment LED Display
Installation Techniques

The Hewlett-Packard series of small end-
stackable monolithic GaAsP displays are
designed for strobing, a drive method that
allows time sharing of the character generator
among the digits in a display.
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This Application Note begins with an explan-
ation of the strobing technique, followed by a
discussion of the .uses and advantages of the
right hand and center decimal point products.

Several circuits are given for typical appli-
cations. Finally, a discussion of interfacing to
various data forms is presented along with
comments on mounting the displays.

APPLICATION NOTE 939
High Speed Optically Coupled Isolators

Often designers are faced with the problem of
providing circuit isolation in order to prevent
ground loops and common mode signals.
Typical devices for doing this have been relays,
transformers and line receivers. However, both
relays and transformers are low speed devices,
incompatible with modern logic circuits. Line
receiver circuits are fast enough, but are limited
to a common mode voltage of 3 volts.

In addition, they do not protect very well against
ground loop signals. Now Optically Coupled
Isolators are available which solve most
isolation problems.

This Application Note contains a description of
Hewlett-Packard’s high speed isolators, and
discusses their applications in digital and
analog systems.

APPLICATION NOTE 941

5082-7700 Series Seven Segment LED Display
Applications

The HP 5082-7700 series of LED displays are
available in both common anode and common
cathode configurations. These single digit
displays have been engineered to provide a high
contrast ratio and a wide viewing angle.

This Application Note begins with DC drive
techniques and circuits. Next is an explanation
of the strobe drive technique and the resultant
increase in device efficiency. Thisis followed by
general strobing circuits and some typical
applications such as clocks, calculators and
counters.



Finally, information is presented on general
operating conditions, including intensity uni-
formity, light output control as a function of
ambient light, contrast enhancement and
device mounting.

APPLICATION NOTE 945
Photometry of Red LEDs

Nearly all LEDs are used either as discrete
indicator lamps or as elements of a segmented
or dot-matrix display. As such, they are viewed
directly by human viewers, so the primary
criteria for determining their performance is the
judgment of a viewer. Equipment for measuring
LED light output should, therefore, simulate
human vision.

This Application Note will provide answers to

these questions:

1. What to measure (definitions of terms)

2. How to measure it (apparatus arrangement)

3. Whose equipment to use (criteria for
selection)

APPLICATION NOTE 946
5082-7430 Series Monolithic Seven Segment
Displays

The HP 5082-7430 series solid state displays are
common cathode, 2 and 3 digit clusters capable
of displaying numeric and selected alphabetic
data. These GaAsP displays employ an integral
magnification technique to increase both the
character size and the luminous intensity of
each monolithic digit. The resultant 2.79mm
(0.11”) high character is viewable at distances of
up to 5 feet when operated at as little as 0.5mW
per segment.

These displays are designed for strobed
operation. In strobing, the decoder is time-
shared among the digits in the display, which
are illuminated one at a time.

Typical applications, such as an Electronic
Stopwatch, a battery operated Event Counter
and a Four Function Calculator are discussedin
this note.

APPLICATION NOTE 947
Digital Data Transmission Using Optically
Coupled Isolators

Optically coupled isolators make ideal line
receivers for digital data transmission applica-
tions. They are especially useful for elimination
of common mode interference between two
isolated data transmission systems. This appli-
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cation note describes design considerations
and circuit techniques with special emphasis on
selection of linedrivers, transmission lines, and
line receiver termination for optimum data rate
and common mode rejection. Both resistive and
active terminations are described in detail.
Specific techniques are described for multi-
plexing applications, and for common mode
rejection and data rate enhancement.

APPLICATION NOTE 948

Performance of the 5082-4350/51/60 Series of
Isolators in Short to Moderate Length Digital
Data Transmission Systems

Optically coupled isolators (opto-isolators) can
function as excellent alternatives to integrated
circuit line receivers in digital data transmission
applications. Their major advantages consist of
superior common-mode noise rejection and
true ground isolation between the two sub-
systems.

This application note describes the basic
design elements of a data transmission link and
presents examples of systems that will be useful
at distances that range from 1 ft. to 300 ft. and
have a moderate overall cost.

APPLICATION NOTE 951-1
Applications for Low Input Current, High Gain
Optically Coupled Isolators

Optically coupled isolators are useful in
applications where large common mode signals
are encountered. Examples are: line receivers,
logic isolation, power lines, medical equipment
and telephone lines. This application note has
at least one example in each of these areas for
the 5082-4370 series high CTR isolators.

APPLICATION NOTE 951-2
Linear Applications of Optically Coupled
Isolators

Optically coupled isolators can be used to
transfer an analog signal between two isolated
systems. In many instances, isolators can
replace expensive transformers, instrumenta-
tion amplifiers, and A/D conversion schemes.
This application note discusses several circuit
techniques by which 5082-4350 series optically
coupled isolators can be used to transmit
analog information. The operation of each
circuit is explained in detail and typical circuit
performance is given.
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APPLICATION NOTE 964
Contrast Enhancement Techniques

This Application Note presents various criteria
and techniques that a display engineer should
consider to obtain optimum contrast enhance-
ment for red, yellow and green LED displays. A
representative list of filter manufacturers and
available filters is given at the end of this
discussion.

APPLICATION NOTE 966

The HDSP-2000 provides a unique yet simple
and low cost method for addressing display
data to a5 x 7 alphanumeric display. This
application note is intended to serve as a design
and application guide for users of the HDSP-
2000. The information presented will cover the
theory of the device design and operation,
considerations for specific circuit design,
thermal management, power derating and heat
sinking, and intensity modulation techniques.

Avplication Bulletins

APPLICATION BULLETIN 1
Construction and Performance of High Effi-
ciency Red, Yellow and Green LED Materials

The high luminous efficiency of Hewlett-
Packard’s High Efficiency Red, Yellow and
Green lamps and displays is made possible by a
new king of light emitting material utilizing a
GaP transparent substrate. This application
bulletin discusses the construction and per-
formance of this material as compared to
standard red GaAsP and red GaP materials.

APPLICATION BULLETIN 3
Soldering Hewlett-Packard Silver Plated Lead
Frame LED Devices

Many of Hewlett-Packard’s commercial LED
devices use a silver plated lead frame. Soldering
to a silver lead frame provides a reliable
electrical and mechanical connection and is no
more complicated than soldering to a gold lead
frame. Some suggestions on how to handle and
solder silver plated lead frame devices are
presented.
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APPLICATION BULLETIN 4
Detection and Indication of Segment Failuresin
Seven Segment LED Displays

The occurrence of a segment failure in certain
applications of seven segment displays can
have serious consequences if ‘a resultant
erroneous message is read by the viewer. This
application bulletin discusses three techniques
for detecting open segment lines and present-
ing this information to the viewer.

APPLICATION BULLETIN 50
Hewlett-Packard Watch Chip Drawings

As an aid to designers of hybrid devices using
LED display chips and discrete LEDs, this
bulletin provides detailed dimensional ‘infor-
mation on all Hewlett-Packard 5082-7800 series
display chip products.

APPLICATION BULLETIN 51
Interfacing the HDSP-2000 Display to a
Microprocessor

Interface of the HDSP-2000 alphanumeric
display to a microprocessor involves the design
of a relatively simple interface element. This
bulletin briefly discusses the tradeoffs involved
in the design of such an interface and provides a
specific example of an interface to the 8080
microprocessor along with appropriate soft-
ware.

APPLICATION BULLETIN 52
Large Monolithic LED Displays

The trend to incorporate more complex func-
tions into smaller package configurations that
are portable and battery powered is reaching a
point where the limiting items are the space and
power constraints imposed upon the display at
the operator-to-machine interface. The large
monolithic LED display has been designed to
meet many of these constraints. This applica-
tion bulletin describes the beneficial features of
a large monolithic LED display and presents
circuits which interface the display to CMOS
logic and to a microprocessor.



APPLICATION BULLETIN 53
Interfacing the HDSP-6504/6508 16 Segment
Alphanumeric Display

The man machine interface can most efficiently
be bridged through the use of an Alphanumeric
Display. Advances in monolithic LED manu-
facturing technology have permitted the intro-
duction of an alphanumeric display using a
sixteen segment font with a decimal and colon.
The use of this new display is the topic of this
application bulletin and it is intended to assist
the designer in the following areas:

1. Electrical drive conditions;

2. Design of a standalone ASCII to eighteen
segment decoder, and;

3. A 6800 microprocessor interface.

APPLICATION BULLETIN 54
Mechanical Handling of Subminiature LED
Lamps and Arrays

The Need for Careful Mechanical Handling

Hewlett-Packard ‘manufactures a series of
individual LED lamps and lamp arrays that are
very small epoxy encapsulated devices. These
devices are classified as having a SUBMINIA-
TURE package configuration. When carefully
installed on a printed circuit board, these
devices will reliably function with a long
predictable operating life.

To obtain long operating life, these submini-
ature devices must be carefully installed on the
printed circuit board in such a manner as to
insure the integrity of the encapsulating epoxy.
This will in turn maintain the integrity of the
device by not permitting mechanical and
thermal stresses to induce strains on the LED
die attach and wire bonds which may cause
failure.

This application bulletin describes the submini-
ature package assembly, the package’s mech-
anical limitations and offers specific sugges-
tions for proper installation.

APPLICATION BULLETIN 55
Low Cost Interface for a 32 Character HDSP-
2000 Alphanumeric Display

The cost of the support electronics necessary to
operate the HDSP-2000 can be reduced
through the selection of cost-optimized rather
than function-organized components. The

circuit depicted in this Bulletin is modeled on
the circuit depicted in Figure 3 of Hewlett-
Packard's Application Note No. 966. The
advantages of this new circuit are realized by
using predominantly TTL logic, a low cost 128
byte NMOS RAM, and a low cost, single supply
NMOS character generator.

The circuit is ideal for interface to micropro-
cessor type systems, since data load into the

refresh memory is accomplished just as if it
were any other RAM on the DATA BUS.

Books

OPTOELECTRONICS APPLICATIONS
MANUAL (HPBK-1000)

The commercial availability of the Light
Emitting Diode has provided electronic system
designers with a revolutionary component for
application in the areas of information display
and photocouplers.

Many electronic engineers have encountered
the need for a resource of information about the
application of and designing with LED prod-
ucts. This book is intended to serve as an
engineering guide to the use of a wide range of
solid state optoelectronic products.

The book is divided into chapters covering each
of the generalized LED product types. Addition-
al chapters treat such peripheral information as
contrast enhancement techniques, photometry
and radiometry, LED reliability, mechanical
considerations of LED devices, photodiodes
and LED theory.

This book is available from a Hewlett-Packard
franchised distributor or from the McGraw-Hill
Publishing Company, at $19.25. A complete
listing of all HP Components franchised
distributors can be found on pages 222 and 223.
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Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
Mississauga L4V 1M8

Tel: (416) 678-9430

TWX: 610-492-4246

QUEBEC

Hewlett- Packam (Canada) Ltd.

275 Hymi

Polnte Clalre HOR 167
697-4232

22
TX: 05 321521 HPCL

FOR CANADIAN AREAS NOT LISTED:
Contact Hewlett-Packard (Canada)
Ltd. in Mississauga.



CENTRAL AND SOUTH AMERICA

ARGENTIN.
Hewlen Packard Argentina

Av. Leandro N. Alem 822 - 12
1001Buenos Aires

Tel: 31-6063.4.5.6 and 7
Telex: 122443 AR CIGY
Cable: HEWPACK ARG

BOLIVIA

Casa Kavlin S.A.
Calle Potosi’ 1130
P.0. Box 500

La Paz

Tel: 41530,53221

Telex: CWC B)( 5298.1TT 3560082
Cable:

BRAZI

Hewlen Packard do Brasil
le.C. Ld

Avenida Rro Negro, 980
Alphaville

06400Barueri SP

Tel: 429-3222

Hewlett-Packard do Brasil
1.e.C. Ltda

Rua Padre Cnagas 32
90000-Porto Alegre-RS

Tel (0512) 22- 2993 22 5621
Cable: HEWPACK Potto Alegre

Hewlett-Packard do Brasil
1.E.C. Ltda
Rua Siqueira Campos, 53
Copacabana
20000-Rio de Janeiro
Tei: 257-80-94-D0D (021)
Telex: 391-212-1905 HEWP-BR
Cable: HEWPACK

Rio de Janeiro

CHILE

Calcagni y Metcaife Ltda
Alameda 580-0f. 807
Casilla 2118

Santiago, 1

Tel: 398613

Telex: 3520001 CALMET
Cable: CALMET Santiago

COLOMBIA

Instrumentacidn

Henrik A. Langebaek & Kier S.A.
Carrera 7 No. 48-75

Apartado Aéreo 6287

9-
Cable: AARIS Bogotd
Telex: 044-400

COSTA RICA

Cientifica Costarricense S.A.
Avenida 2, Calle 5

San Pedro de Mon\es de Oca
Apartado 10159

San Jose

Tel: 24-38-20. 24-08-19
Telex: 2367 GALGUR CR
Cable: GALGUR

ECUADOR
Calculators Only
Compu(auoras y Equipos
Electrdnico:

0. Box 6423 CCl
Eloy Altaro #1824.3 Piso

Qui

Tel 453452

Telex: 02-2113 Sagita Ed
Cable: Sagita-Quito

EL SALVADOR

Instrumentacion y Procesamiento
Electronico de el Salvador

Bulevar de los Heroes 11-48

San Salvador

Tel: 252787

GUATEMALA
IPESA

Avenida La Reforma 3-48.
Zona 9

Guatemala City

Tel: 63627, 64786

Telex: 4192 Teletro Gu

MEXIC
Hewlen %ackard Mexicana,
A. de

Av. Periférico Sur No. 6501
Tepepan, Xocnrmrlco
Mexico 23,

Tel: 905-676- 4600

Hewlett-Packard Mexicana,
S.A. deC.V

Ave. Constitucidn No. 2184
Monterrey, N.L.

Tel: 48-71- 32 48-71-84
Telex: 038-410

NICARAGUA
Roberto Terdn G.
Apartado Postal 689
Edificio Terdn

lanagua
Tel: 25114, 23412,23454
Cable: ROTERAN Managua

PANAMA

Electrdnico Balboa, S.A

P.0. Box

Calle Samuel Lewis

Cuidad de Panama

Tel: 64-2700

Telex: 3483103 Curunda,
Canal Zone

Cable: ELECTRON Panama

PERU

Compadla Electro Médica S.A
Los Flamencos 145

San Isidro Casilla 1030
Lima 1

Tel: 41-4325

Cable: ELMED Lima

PUERTO RICO
Hewlett-Packard Inter-Americas
Puerto Rico Branch Office
Calle 272,

No. 203 Urb. Country Club
Carolina 00924

Tel: (809) 762-7255

Telex: 345 0514

UGUAY
Pablo Ferrando S.A
Comercial e Industrial
Avenida Italia 2877
Casilla de Correo 370
Montevideo

Tel: 40-3102
Cable: RADIUM Montevideo

VENEZUELA
Hewlett-Packard de Venezuela

CA

P.0. Box 50933

Caracas 105

Los Ruices Norte

3a Transversal

Edificio Segre

Caracas 107

Tel: 35-00-11 (20 lines)
Telex: 25146 HEWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED, CONTACT:

lett-Packard
Inter-Americas
3200 Hillview Ave.
Palo Alto, California 94304
Tel: (415) 493-1501
TWX: 910-373-1260
Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493

EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA

Hewlett-| Packard Ges.m.b.H
Handelskai

P.0. box 7

A-1205 Vienna

Tel: (0222) 351621 to 27
cable: HEWPAK Vienna
Telex: 75923 hewpak a

ELGIU
Hewlett-| Packard Benelux
ANV

Avenue de Col-Vert, 1,
gGruenkraaglaan)

0 Brussels
Tel: (02) 672 22 40
Cable: PALOBEN Brussels
Telex: 23 494 paloben bru

CYPRUS
Kg pronics
Gregorros & Xenopoulos Rd.
P.0. Box 1
CY- Nlcosla
Tel: 45628/29
Cable: KYPRONICS PANDEHIS
Telex: 3018

CZECHOSLOVAKIA

Vyvojova a Provozni Zakladna
Vyzkumnych Ustavu v Bechovicich
CSSR-25097 Bechovice u Prahy
Tel: 89 93 41

Telex: 121333

Institute of Medical Bionics
Vyskumny Ustav Lekarskej Bioniky
Jedlova 6

CS-88346 Bratislava-Kramare
Tel: 44-551/45-541

DDR
Entwicklungslabor der TU Dresden
Foracr;gn sinstitut Meinsberg

WaldhoimIMeInsberg

Tel: 37 667
Telex: 112145
Export Contact AG Zuerich
Guenther Forgber
Schlegelstrasse 15

040 Berlin
Tel: 42-74-12
Telex: 111889

DENMARK
Hewlett-packard A/S
Datavej 52

OK- 3460 Birkerod
Tel: (02) 81 66 40
Cable: HEWPACK AS
Telex: 37409 hpas dk
Hewlen Packard AS

DK- 860(!) Sllkeborg
Tel: (06) 82 71 66

Telex: 37409 hpas dk
Cable: HEWPACK AS

FINLAND

Hewlett-Packard OY
Nahkahousuntie 5

P.0. Box 6

SF-00211 Helsinki 21

Tel: (90) 6923031

Cable: HEWPACKOY Helsinki
Telex: 12-1563 HEWPA SF

FRANCE
Hewlett-Packard France
Quartier de Courtaboeut
Boite Postale No. 6
F-91401 Orsay Cédex
Tel: (1) 907 78 25
Cable: HEWPACK Orsay
Telex: 600048
Hewlett-Packard France
Agency Régronale

‘Le Saq
Cnemrn des Mouilles

B.P. 1

F-69130 Ecully

Tel: (78) 33

Cable: HEWPACK E:uly
Telex: 31 06 17

Hewlett-Packard France
Agence Régionale

Péricentre de la Cépiere
Chemin de la Cépiére, 20
F-31300 Toulouse—Le Mirail
Tel:(61) 4

Cable HEWPACK 51957

Telex: 510957

Hewlett-Packard France
Agence Régionale
Aéroport principal de
Marseille-Marignane
F-13721Marignane

Tel: (91) 89 12 36

Cable: HEWPACK MARGN
Telex: 410770

Hewlett-Packard France
Agence Régionale
63, Avenue de Rochester

B.P. 1124

F-35014 Rennes Cédex
Tel: (99) 36

Cable: HEWPACK 749!2
Telex: 740912

Hewlett-Packard France
Agence Régionale

74, Allée de la Robertsau
F-67000 Strasbourg
Tel: (88) 35 23 20/21
Telex: 830141

Cable: HEWPACK STRBG

Hewlett-Packard France
Agence Régionale

Centre Vauban

201, rue Colbert

Entrée A2

F-59000 Lille

Tel: (20) 51 44 14

Telex: 820744
Hewlett-Packard France
Centre d' Affaires Paris-Nord
Batiment Ampere

Rue de La Commune de Paris

B.P. 300
F-93153 Le Blanc Mesnil Cédex
Tel: (01) 931 88 50

GERMAN FEDERAL
REPUBLIC

Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117

Postfach 560 140

D-6000 Frankfurl 56

Tel: (0611) 50 04-

Cable: HEWPACKSA Frankfurt
Tel: (0611) 50

Cable: HEWPACKSA Frankfurt
Telex: 04 13249 hpffmd
Hewlett-Packard GmbH
Technisches Buero Boblingen
Herrenbergerstrasse 110
D-7030 Béblingen, Wiirttemberg
Tel: (070311 667-1

Cable: HEPAK Boblingen
Telex: 07265739 bbn

225

Hewlett-Packard GmbH
Technisches Buero Dusseldor!
Emanuel-Leutze-Str.1 (Seestern)
D-4000 Dusseldorf 11

Tel: (0211) 59711

Telex: 085/86 533 hpdd d

Hewlett-Packard GmbH
Technisches Buero Hamburg
Wendenstrasse 23
D-2000 Hambur, !
Tel: (040% 2413
Cable: Hl WPACKSA Hamburg
Telex: 21 63 032 hphh d
Hewlett-Packard GmbH
Technisches Buero Hannover
Am Grossmarkt 6

D-3000 Hannover 91
Tel: (0511) 46 60 01
Telex: 092 3259

Hewlett-Packard GmbH
Werk Groetzingen
Ohmstrasse 6

D-7500 Karlsruke 41
Tel: (0721& 69 40 06
Telex: 07-825707

Hewlett-Packard GmbH
T Buero

Anal ical Only

Eco G. Papamanassrou & Co

Marnr

GR - Athens 103

Tel: 522 1915

Cable: INTEKNIKA Athens
Telex: 21 5329 INTE GR
Medical Only
Technomed Hellas Ltd.
52, Skoou.a Stree(

GR - 135

Tel: 362 6972 363 3830
Cable:ETALAK athens
Telex: 21-4693 ETAL GR

HUNGARY
MTA
Muszertgyi és Méréstechnikai

1391 Buﬂapest '
Tel: 42 03 38
Telex 22 5114

ICELAND

Medical Only

Elding Trading Company Inc.
Hoafnarnvoli - Tryggvatotu

H o

Neumeyer S(r 90

D-8500

Tel: (09!1) 56 30 B /85
Telex: 0623 860
Hewlett-Packard GmbH
Technisches Buero Miinchen
Unterhachinger Strasse 28
ISAR Center

D-8012 Ottobrunn

Tel: (089) 601 30 61/7
Cable: HEWPACKSA Munchen
Telex: 0524985
Hewlett-Packard GmbH
Technisches Buero Berlin
Keith Strasse 2-4

D-1000 Berlin 30

Tel: (030) 24 90 86

Telex: 18 3405 hpbin d

GREECE
Kostas Karayannis
08, Omirou Street

Cable: RAKAR Athens
Telex: 21 59 62 rkar gr

ki
Tel: 158 20

Cable: ELDING Reykjavik
IRAN

Hewlett-Packard Iran Ltd.
No. 13, Fourteenth St.
Miremad Avenue

P.0. Box 41/2419

IR- Tehran

Tel: 851082

Telex: 21 25 74 khrm ir

Hewlen—Packard Trading Co.

4/1/8 Mansoor City

Baghdad

Tel: 5517827

Telex: 2455 hepairaq ik

Cable: HEWPACDAD,
Baghdad Iraq

IRELAND
Hewlett-Packard Ltd.

King Street Lane
GB-Winnersh, karngham
Berks, R

Tel: (0734) 78 47 74
Telex: 847178/848179



EUROPE, NORTH AFRICA AND MIDDLE EAST (Cont.)

ITALY

Hewlett-Packard Italiana S.p.A.

Via Amerigo Vespucci 2

Casella postale 3645
1-20100 Milano

Tel: (2) 6251 (10 lines)

Cable: HEWPACKIT Milano

Telex: 32046

Hewlett-Packard Italiana S.p.A.

Via Pietro Maroncelli 40
(ang. Via Visentin)
1-35100 Padova

Tel: (49) 66 48 88
Telex: 41612 Hewpacki
Medical only

Hewlett-| Packavd Italiana S.p.A.
i

Via d'Aghiardi

1-56100 Pisa

Tel: (050) 2 32

Telex: 32046 via Mllano

Hewlett-Packard Ilghana S.p.A.
1

Via G. Armellini

1-00143 Romn

Tel: (06) 54 69 61

Telex: 61514

Cable: HEWPACKIT Roma

Hewlett-Packard Itafiana S.p.A.

Corso Giovanni Lanza
1-1031 Torino

Tel: (011) 682245/659308
Medical/Calculators Only

Hewlett-Packard Italiana S.p.A.

Via Principe Nicola 43 G/C
1-95126 Catania
Tel:(095) 37 05 04

Hewlett-Packard Htaliana S.p.A.

Via Amerigo Vespucu 9
1-80142 Na
Tel: (081) 3 77 1

Hewlett-Packard Italiana S.p.A.
9/8

VlaE M
Tel: (051) 30 B 87

KUWAIT
Al-Khaldiya Trading &
Contracting Co.

P.0. Box 830-Saft

uwait
Tel: 424910-411726
Telex: 2481 areeg kt
Cable: VISCOUN

LUXEMBURG
Hewlett-Packard Benelux

ANV
Avenue du Col-Vert, 1,
g;roenkraaglaan)

-1170 Brussels
Tel: (02) 672 22 40
Cable: PALOBEN Brussels
Telex: 23 4

MOROCCO

Gerep

190, Blvd. Brahim Roudani
Casablanca

Tel: 25-16-76/25-90-99

Cable: Gerep-Casa
Telex: 23739 .

NETHERLANDS
Hewlett-Packard Benelux N.V.
Van Heuven Goedhar\laan 121

P 0 B

NL- Am:lelvaen

Tel: (020) 4720 21

Cable: PALOBEN Amsterdam
Telex: 13 216 hepa nl

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Box 149

N»IJM Haslum
Tel: (02) 53 83 60
Telex: 16621 hpnas n

POLAND

Biuro Informacji Technicznej

Hewlett-Packard

U1 Stawki 2, 6P

00-950Warszawa

Tel: 395962/395187

Telex: 81 24 53 hepa pl

UNIPAN

Zaklad Doswnadczalny

Budowy Aparatug Naukowej

U1 Krajowej Rady Nawdowe] 51/55
0 Warszawa

Te 36190

Telex: 81 46 48

Zaklady Naprawcze Sprzetu
Medycznego

Plac Komuny Paryskiej 6

90-007

Tek: 334 41 337 83

PORTUGAL

Telectra-Empresa Técnica de
Equipamentos Eléctricos S.a.r.l.
Rua Rodrigo da Fonseca 103
P.0. Box 253

P-Lisbe

Tel: (1 Tj

Cable: ELEGTRA Lisbon

Telex: 12598

Medical only

Mundinter

Intercambio Mundial de Comércio

arl

Av.A.A.de Aguiar 138

P.0. Box 2761

P - Lisbon

Tel: (19) 53 21 31/7

Cable: INTERCAMBIO Lisbon

RUMANIA
Hewlett-Packard Reprezen(anla
Bd. N Balcesc 16

Bucl
Tel: I580231138885
Teex 10440

I.L.R.U.C.

Intreprinderea Pentru
Intretinerea

Si Repararea Utilajelor de Calcul

B-dul prof. Dimitrie Pompei 6

Bucharest-Sectorul 2

Tel: 12 64 30

Telex: 11716

SAUDI ARABIA

Modern Electronic Establishment
King Abdul Aziz str.(Head office)
P 0 8 1228

Tel: 31 1 73-332201
Cable: ELECTRA

P 0 Box 2728 (Service center)

Tel 62596 66232
Cable: RAOUFCO

SPAIN
Hewlen Packard Espafiola, S.A.
Jeve a

E-My

Tel:(l) 458 26 00 (10 lines)
Telex: 23515 hpe
Hewlett-Packard Espaiola, S.A.
Milanesado 21-23
E-Barcelona 17

Tel: (3) 203 6200 (S lines)
Telex: 52603 hpbe e
Hewlett-Packard Espaﬂola SA.
Av Ramdn y Cajal.

Edmclo Sevma plama g

E-Seville 5

Tet: 64 44 54/58

Hewlett-Packard Espafiola S.A.
Edmcm Albia Il 7°

Tel: 23 83 06/23 82 06
Calculators Only

Hewlett-Packard Espaiiola S.A.
Gran Via Fernando El Catdlico, 67
E-valencia-8

Tel: 326 67 28/326 85 55

Hewlen Packard Sverige AB
Emgnetsvagen 1-3
k

$-161 20 Bromma 20
Tel: (08) 730 05 50
Cable: MEASUREMENTS

Stockholm
Telex: 10721
Hewlett-Packard Sverige AB
Ostra theruatan 22

2 40 Orebro

Tsl (019) 1407 20
Hewlett-Packard Sverige AB
Frotalisgatan 30
$-421 32 Vdstra Frélunda
Tel: (031) 49 09 50
Telex: 10721 V|a Bromma Office

SWITZERLAN
Hewlett-Packard (Schwelz] AG
Ziircherstrasse 20

ox 307
CH-8952 Schlieren-Zurich
Tel: (01) 730 52 40/730 18 21
Cable: HPAG CH
Telex; 53933 hpag ch
Hewlett-| Packard (schweiz) AG
Chateau Blo
CH-1219 Le L| non-Geneva
Tel: (022) 96 03 22
Cable: HEWPACKAG Geneva
Telex: 27 333 hpag ch

226

SYRIA
Medical/Calculator only
Sawah & Co.

Place Azmé

masc
Tel: 16367 19697 14268
Cable: SAWAH, Damascus

TURKEY
Telekom Enqineenng Bureau
P.0. Box 437

Beyoglu
TR- lstanbul

Tel: 49 40 4
Cable TELEMATIUN Istanbul
Telex: 23609

Medical only
EM.A

Muhendislik Kollekm Sirketi
Adakale Sokak 41/6
TR-Ankara

Tel: 175622

Analyllcal only

Yilmaz

Milli Mudataa Cad No. 16/6
Kizilay

TR- Ankara

Tel: 25 03 0!

Telex: 42576 ozek tr

UNITED KINGDOM
Hewlett-Packard Ltd.

King Street Lane
GB-Winnersh, Wokingham
Berks. RG11 5AR

Tel: (0734) 78 47 74

Cable: Hewpie London
Telex:847178/9

Hewlett-Packard Ltd.
Trafalgar House,
Navigation Road
Altrincham
Cheshire WA14 1NU
Tel: (061) 928 6422
Telex: 668068

Hewlen Packard Ltd.
Juon Court
fereward Rise
Dudley Road
Hales
West Mldlands BGZ 8SD
Tel: (021) 550 991
Telex: 339105

Hewlett-Packard Ltd.
Wedge House

799, London Road
GB- Thornton Heath
Surrey CR4 6XL

Tel: (01) 684 0103/8
Telex: 946825

Hewlett-Packard Ltd.
c/o Makro

South Service wholesale Centre
Wear Industrial Estate

Washington

GB-New Town, County Durham
Tel: Washington 464007 ext. 57/58

Hewlett-Packard Ltd

10, Wesl ey St

GB-Castle!

West Yarkshlre WF10 1AE
Tel (09775) 50402
Telex:

Hewlett-Packard Ltd
1, Wallace Way
GB Hltcnln

¥el (0462) 52824/56704
elex:

Hewlet-! Packard Lid

2C, Avonbeg Industrial Estate
Long Mile Road

Dublin 12
Tel: Dubiin 509458
Telex: 30439

USSR

Hewlett-Packard

Representative Office USSR
Pokrovsky Boulevard 4/17-KW 12
Moscow 101000

Tel:294-2024

Telex: 7825 hewpak su

YUGOSLAVIA
Iskra-standard/Hewlett-Packard
Miklosiceva SBNII

61000 Lj; ub;

Telb; 31 58 79/32 16 74
Telex: 31583

SOCIALIST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard Ges.m.b.H
P.0. Box 7

A-1205 Vienna, Austria
Tel: (0222) 35 16 21 to 27

Cable: HEWPAK Vienna
Telex: 75923 hewpak a

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE CONTACT
Hewlett-Packard S.A
Mediterranean and Middle

East Operations

35, Kolokotroni Street

Platia Kefallariou
GR-Kifissia-Athens, Greece
Tel: 8080337/359/429

Telex: 21-6588

Cable: HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED CONTACT
Hewlett-Packard S.A

7, rue du Bois-du-Lan

P.0. Box
CH-1217 Meyrin 2 - Geneva
Switzerland
Tel: (0222 82 70 00

Cable: HEWPACKSA Genéva
Telex: 2 24 86



AFRICA, ASIA, AUSTRALIA

ANGOLA
Telectra
Empresa Técnica de
Equipamentos
Eléctricos, S.A.R.L.
R. Barbosa Rodrigues, 42-1 DT.
Caixa Postal, 6487

Luanda

Tel: 35515/6

Cable: TELECTRA Luanda

AUSTRALIA

Hewlett-Packard Australia
Pty. Ltd.

y.
31-41 Joseph Street
Blackburn, Victoria 3130
P.0. Box 36
Doncaster East, Victoria 3109
Tel: 89-6351
Telex: 31-024
Cable: HEWPARD Melbourne

Hewlett-Packard Australia
y. Ltd.
31 Bndue Street

Pym
New Soum Wales, 2073
Tel: 449-6566
Telex: 21561
Cable: HEWPARD Sydney

Hevglen Packard Australia
t

y. L
153 Greenmll Road
Parkside, S A.. 5063
272-5911

Telex: 82536 ADEL
Cable: HEWPARD ADELAID

Hewlen Packald Australia

141 gmlmg Highway

Nedlands W.A. 6009
I: 86-5455

Telex 93859 PERTH

Cable: HEWPARD PERTH

He:‘len Packard Australia

121 &Iollongong Street
Fyshwick, A.C.T. 2609
Tel: 95-2733

Telex: 62650 Canberra

Cable: HEWPARD CANBERRA
Hewlett Packard Australia

Pty. Ltd.

5th Floor

Teachers Union Building

495-499 Boundary Street

T'.~‘.;'mn =hl| 4000 Queensland
e

Cable: HEWPARD Brisbane

GUAM

Medical/Pocket Calculators Only
Guam Medical Supply, Inc

Jay Ease Bulldmg I?itmm 210
P.0. Box

Tamumn 96911

Tel: 646-4513

Cable: EARMED Guam

HONG KONG
Schmidt & Co.(Hong Kong) Ltd.
P.0. Box 297

Connalight Centre
39th Floor
Connaught Road, Central
ong Kong
Tel: H-255291-5
Telex: 74766 SCHMC HX
Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Ltd.
Kasturi Buildings
Jamshedji Tata Rd
Bombay 400 020
Tel: 29 50 21
Telex: 001-2156
Cable BLUEFROST

Blue Star Ltd.
4!4/2 Vir Savalkal Marg
bhadev

Prabl
Bombt;y 400 025

Telex: 011- 4093
Cable: FROSTBLUE

Blue Star Ltd.

Band Box House
Prabhadevi

Bombay 400 025
Tel: 45 73 01

Telex: 011-3751
Cable: BLUESTAR
Blue Star Ltd.

7 Hare Street

P.0. Box 506
Calcutta 700 001
Tel: 23-0131

Telex: 021-7655
Cable: BLUESTAR
Blue Star Ltd.

7th & 8th Floor
Bhandari House

91 Nehru Place
New Delhi 110024
Tel: 634770 & 635166
Telex: 031-2463
Cable: BLUESTAR
Blue Star Ltd

Blue Star House
11/11A Magarath Road
Bangalore 560 025
Tel: 55668

Telex: 043-
Cable BLUESTAR

Blue Star Ltd.

Meeakshi Mandiran
xxx/1678 Mahatma Gandhi Rd
Cochin 682 016

Tel: 32069,32161,32282
Telex: 0885-514

Cable: BLUESTAR

Blue Star Ltd.

1-1-117/1

Sarojini Devi Road
Secunderabad 500 003
Tel: 70126, 70127

Cable: BLUEFROST

Telex: 015-459

Blue Star Ltd.

2/34 Kodambakkam High Road
Madras 600034

Tel: 82056

Telex: 041-379

Cable: BLUESTAR

INDONESIA

BERCA Indonesia P.T.
P.0. Box 496/Jkt
JLNeAbdul Muis 62

Jakarta

Tel: 40369, 49886,49255,356038
JKT.42895

Cable: BERCACON

BERCA Indonesia P.t.

63 JL. Raya Gubeng

Surabaya
Tel: 443

ISRAEL

Electronics & Engineering Div.
of Motorola Israel Ltd

17, Kremenetski Street

P.0. Box 25016

Tel-Aviv

Tel: 38973

Telex: 33569

Cable: BASTEL Tel-Aviv

JAPAN
Yokogawa-Hewlett-Packard Ltd.
Ohashi Building

59-1 Yoyogi 1-Chome
Shibuya-ku, Tokyo 151

Tel: 03-370-2281/92

Telex: 232-2024YHP MARKET

TOK 23-
Cable: YHPMARKET
Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg., 4th Floor
4-20, Nishinakajima 5-chome
Yodogawa-ku, Osaka-shi
Osaka,532
Tel: 06-304-6021
Yokogawa-Hewlett-Packard Ltd
Nakamo Building
24 Kami Sasajima-cho
Nakamura-ku, Nagoya , 450
Tel: (052) 571-5171

Yokogawa-Hewlett-Packard Ltd
Tanigawa Building

2-24-1 Tsuruya-cho
Kanagawa-ku

Yokohama, 221

Tel: 045-312-1252

Telex: 382-3204 YHP YOK
Yokogawa-Hewlett-Packard Ltd.
Mito Mitsu Building

105, Chome-1,San-no-maru
Mito, Ibaragi 310

Tel:: 0292-25-7470
Yokogawa-Hewlett-Packard Ltd.
Inoue Building

1348-3, Asahi-cho, 1-chome
Atsugl, Kanagawa 243

Tel: 0462-24-0452

Yokogawa-Hewlett-Packard Ltd
Kumagaya Asahi
Hackijuni Building
4th Floor
3 4, Tsukuba

Kumagaya, Saitama 360
Tel: 0485-24-6563

KENYA

Technical Engineering
Services(E.A.)Ltd..

P.0. Box 18311

Nairobi

Tel: 557726/556762

Cable: PROTON

Medical Only

Inlemauonal Aeramu(E A)Ltd.,

P.0. Box 19012

Nairobi Airport

Nairobi

Tel: 336055/56

Telex: 22201/22301

Cable: INTAERIO Nairobi

KOREA

Samsung Electronics Co., Ltd.
20th FI. Dangbang Bldg. 250, 2-KA
C.P.0. Box 2775

;aepytlmg-ﬂo Chung-Ku

Tel (23) 6811
Telex: 22575
Cable ELEKSTAR Seoul

MALAYSIA

Teknik Mutu Sdn. Bhd.
2 Lorong 13/6A
Section 13

Petaling Jaya, Selangor
Tel: 54994/54916

Telex: MA 37605
Protel Englneenng
P.0. Box 1917

Lot 259 Salok Road
Kuchlnu Sarawak

1: 2400
Cahle PROTEL ENG

MOZAMBIQUE

AN. Goncalves, Lta.

162, 1° Apt. 14 Av. D. Luis
Caixa Postal 107
Lourenco Marques

Tel: 27091, 27114

Telex: 6-203 NEGON Mo
Cable: NEGON

NEW ZEALAN

Hewlett- Packam (N Z) L.
P.0. Box

Counenay Place
Wellington

Tel: 877-199
Cable: HEWPACK Wellington
Hewlett-Packard (N.Z.) Ltd.

Pakuranga Professional Centre
267 Pakuranga Highway
ox 51092

Pakuranga

Tel: 569-6%1
Cable: HEWPACK  Auckland
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Analytical/Medical Only
Medical Supplies N.Z. Ltd.
Scientific Division

78 Canwn Gore Rd., Newmarket
P.0. Box 1

Auckland

Tel: 75-289

Cable:DENTAL Auckland
Analytical/Medical Only
Medical Suophes N.Z Ld.
P.0. Box 1994

147-161 Tory St
Wellington

Tel: 850-799

Telex: 3858

Cable: DENTAL, Wellington
Analytical/Medical Only
gledlcal Supplies N.Z. Ltd.

239 Stanmore Road

Cable: DENTAL Christchurch
Analytical/Medical Only
Medical Supplies N.Z. Ltd
303 Great King Street

P.0. Box 233

-817
Cable: DENTAL, Dunedin

NIGERIA
The Electronics
Instrumentations Ltd.
N6B/770 Oyo Road
Oluseun House
M.B. 5402
Ibadan
Tel: 61577
Telex: 31231 TEIL Nigeria
Cable: THETEIL Ibadan
The Electronics Instrumenta-
tions Ltd.
144 Agege Motor Road, Mushin
P.0. Box 6645

Lagos
Cable: THETEIL Lagos

PAKISTAN

Mushko & Company, Ltd.
Oosman Chambers
Abdullah Haroon Road

Karachi-3

Tel: 511027, 512927

Telex: 2894

Cable: COOPERATOR Karachi
Mushko & Company, Ltd
388. Satellite Town
Rawalpindi

el: 41;24
Cable: FEMUS Rawalpindi

PHILIPPINES

The Online Advanced
Systems Corporation

Rico House

Amorsolo cor. Herrera Str

Legaspl Vlllage Makati

Metro Manila

Tel: 85-35-81, 85-34-91

Telex: 3274 ONLINE

RHODESIA

Field Technical Sales
45 Kelvin Road North
P.0 Bux 3458
Salisb: g

Tel: 705231 (5 lines)
Telex: RH 4122

SINGAPORE
Hewpllen Packard Singapore

e

1150 Depo\ Road

Alexandra P.0. Box 58
Singapore 4

Tel: 270-2355

Telex: HPSG RS 21486
Cable: HEWPACK, Singapore

SOUTH AFRICA
Hewlett-Packard South Africa

), Ld.
Private Bag Wendywood
Sandton, Transvaal 2144
Hewlett-Packard Centre
Daphne Street, Wendywood,
Sandton, Transvaal 2144
302- 0 08

4782
Cable: HEWPACK JOHANNESBURG

Service Department
Hewlett- Packard South Africa
d

P. ox 3

Gvamley Sandlon 2018

451 Wynberg Extension 3,

Sandton, 2001

Tel: 636-8188/9

Telex: 8-2391

Hewlett-Packard South Africa
Pty.), Ltd.

P.0. Box 120

Howard Place, Cape Province, 7450
Pine Park Centre, Forest Drive,
Pinelands, Cape Province, 7405
Tel: 53-7955 thu 9

Telex: 57-0006

Service Department

Hewlett- Paclaam South Africa

P 0. Box 37099
0verpon Durban 4067
Braby House

641 Ridge Road
Durban, 4001

Tel: 88-7478

Telex: 6-7954

TAIWAN

Hewlett-Packard Far East Ltd.,
Taiwan Branch

39 Chung Hslao West Road
Sec. 1, 7th Floor

Taipei

Tel: 3819160-4

Cable: HEWPACK TAIPEI
Hewlett-Packard Far East Ltd.
Taiwan Branch

68 2, Cnung Cheng 3rd. Road

307 2%
Tel (07) 242318-Kaohsiung
Analytical Only
San Kwang Instruments Co., Ltd.,
No. 20, Yung Sui Road

Taipei

Tel: 3715171-4 (5 lines)
Telex: 22894 SANKWANG
Cable: SANKWANG TAIPEI

TANZANIA

Medical 0 Y

gugmanona Aeradio (E.A.), Ltd.
Dar es Salaam

Tel: 21251 Ext. 265

Telex: 41030

THAILAND

UNIMESA Co.

Elcom Researcn Bulldlng
2538 Sukumvit Ave.
Bangkok

Tel: 3932387, 3930338
Cable: UNIMESA Bangkok

UGANDA

Medical Only

International Aed}dlotE A). Ltd.,
P.0. Box 2577

Kampala

Tel: 54388

Cable: INTAERIO Kampala
ZAMBIA

R J. Tnlbu?' éZamDna) Ltd

usa

93
Cahle ARJAYTEE, Lusaka

OTHER AREAS NOT LISTED, CONTACT:
Hewlett-Packard Intercontinental
3200 Hillview Ave.
Palo Afto, California 94304
Tel: (4‘5) 433-1501
0-373-1267
Cable HEWPACK Palo Atto
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For more information call your local HP Sales Office or East (301) 948-6370 —
Midwest (312) 255-9800 — South (404) 955-1500 — West (213) 877-1282. Or
write: Hewlett-Packard Components, 640 Page Mill Road, Palo Alto,
California 94304. In Europe, Hewlett-Packard GmbH, P.O. Box 250,
Herrenberger Str. 110, D-7030 Boeblingen, West Germany. In Japan, YHP, 3-
29-21, Takaido-Higashi, Suginami-Ku, Tokyo, 168.

Printed in U.S.A. Revised from 5953-0335 D (4/77) 5953-0372 D
Data Subject to Change (April, 1978)
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