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FOUR CHARACTER 3.8 mm (0.15 INCH)

5X7 ALPHANUMERIC DISPLAYS

[ﬁﬁ I;E‘\:I:Vé_ Eg; STANDARD RED  HDSP-2000
YELLOW HDSP-2001

HIGH EFFICIENCY RED  HDSP-2002

HIGH PERFORMANCE GREEN HDSP-2003

Features

¢ FOUR COLORS
Standard Red
Yellow
High Efficiency Red
High Pertormance Green
¢ INTEGRATED SHIFT REGISTERS WITH
CONSTANT CURRENT DRIVERS
o COMPACT CERAMIC PACKAGE
o WIDE VIEWING ANGLE
END STACKABLE FOUR CHARACTER
PACKAGE :

TTL COMPATIBLE ) o
5 x7 LED MATRIX DisPLAYS FuLL asciser T ypical Applications
" CATEGORIZED FOR LUMINOUS INTENSITY INDUSTRIAL PROCESS CONTROL EQUIPMENT
HDSP-2001/2003 CATEGORIZED FOR COLOR BUSINESS MACHINES
PROGRAMMABLE LEGEND SWITCHES
MEDICAL INSTRUMENTS
MILITARY GROUND SUPPORT EQUIPMENT
COMPUTER PERIPHERALS

Description

The HDSP-2000/-2001/-2002/-2003 series of displaysare 3.8  Each four character cluster is contained in a 12 pin dual-in-

mm 0.15inch §x7 LEDarrays fordisplay of alphanumeric  line package. An on-board SIPO Serial-In-Parallel-Out

information. These devices are available in standard red,  7-bit shift register associated with each digit controls con-

yellow, fugh efficiency red, and high performance green.  stant current LED row drivers. Full character display is
achieved by external column strobing.
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Supply Voltage Vco to Ground .......... —0.5V to 6.0V
Inputs. DataOutandVe .......covvnnnnn. —0.5V to Vee
Column Input Voitage. Veou v..vcvnnnn.. —0.5V to +6.0V

Free Air Operating

(HDSP-2000/-2001/-2002/-2003)

Temperature Range, Tali?l .. ....... —20°C to +85°C

Absolute Maximum Ratings (HDSP-2000/-2001/-2002/-2003)

Storage Temperature Range. Ts ..... —55°C to +100°C
Maximum Allowable Power Dissipation

atTa=25°Cl123] . .., ., Cersearrennnes <. 1.24 Watts
Maximum Solder Temperature 1.59 mm :0.063 in:

Below Seating Plane t<5sec ................ 260°C

Recommended Operating Conditions

Parameter Symbol Min. Nom. Max. Unils Fig,
Supply Vaitage Vee 475 5.0 525 \7

Data Qut Current. Low State /=13 1.6 mA

Data Qut Current. High State lon Q5 mi

Column input Voltage. Column On HDSP-2000 Vgor 24 3.5 v - 4
Column Input Voltage, Column On, HDSP-2001/-2002/-2003 Vgou 275 35 \'a 4
Setup Time fsetup. 70 45 ns 1
Hald Time tho'd 3¢ 1] ns 1
Width of Glack taiClocks 75 ns 1
Clogk Frequancy fotock 13 3 MHz H
Clock Transiign Time trHL 200 ns 1
Free Air Operating Temperature Rangal'2! Ta -20 85 °G 2

Uniless otherwise specified

Electrical Characteristics Over O

perating Temperature Range

Description Symbol | Test Conditions Min. | Typ* | Max. | units [Fig)
Supply Current fce Voo =525V _
VeLocxk = Vpara =24V Ve =04V 45 60 mA
poiie s Ve=24v 8 | 95 | mA
Vec=625V =
Column Current at any Golumn Input fcor VeoL = 35V Va=0.4V 500 BA 4
Column Current at any Column Input feon Al SR Stages = Logical 1 Vg =24V 335 410 mA
Vs. Glack or Data Input Threshotd High Vin Ve =Voor =475V 20 \
Va, Clock or Data Input Threshold Low Vi, 6c=VooL =4 0.8 v
Input Current Logicat { Vg. Clock hn _ _ 20 80 A
Datain e Vo =525V, Vin=24V¢ 0 1 40 A
Input Current Log:cal @ V. Clack lit _ _ -500 | -800 A
Data In | VCC TSV Vi =04V 250 | 400 | wA
Vor Ve =4.75V, lon=-0.5mA, lcoL =0 mA] 24 3.4 Vv
Data Out Voltage Vo | Vec =475V, oL = 1.6 mA, looL =0 mA 0z |04 | V
o . Voo =5.0V, VcoL = 3.5V, 17.5% DE
Power Dissipation Per Package Po 15 LEDSs on per character, Vg = 2.4V 0.72 W z
Thermal Resistance IC . N crnnr
Junglion-to-Case Rés-c 2 Device | 2

“All typ:cal values spectfied at Voo =5 OV and Ta = 25°C unless
otherwise noted.

Notes:

1 Operatign above 85°C ambient 1s possible provided the
following conditions are met. The junction should not
exceed 125°C Ty and the case temperature as measured
at pin 1 or the back of the display should not exceed
100°C Te¢

**Power dissipation per package with four characters iffluminated,

2 The device should be derated hnearly above 50°C at 16.7
mWs°C. This derating 1s based on a device mounted in a
socket having a thermal resistance from case to ambient at
35°C/W per device. See Figure 2 for power deratings based on
a lower thermal resistance.

3. Maximum allowable dissipation is derived from Vcc = 5,25V,
Vg =24V, VcoL = 3.5V 20 LEDs on per character, 20% DF.
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Optical Characteristics
STANDARD RED HDSP-2000

T 41~-37

Dascription Symbol | Test Conditions Min. | Typ.* | Max. | Units | Fig.
Peak Luminaus Intensity per LEDi4.8: Vec =5.0V, VcoL =3.8V
i Character Average} fpeak Ti=25°Clél, Vg = 2.4V 105 | 200 ned 3
Peak Wavelength APEAK 655 nm
Daminant Wavelengthi’ Ad 639 nm
YELLOW HDSP-2001
Description Symbol | Test Conditlons Min. | Typ.* | Max. | Units | Fig.
Peak Luminous Intensity per LEDI4.8: Vo =58.0V, VoL = 3.5V .
iCharacler Average} Wpeak | 1= 950 Clel, Vg = 2.4V 400 | 750 ped | 3
Peak Wavelength APEAK ) 583 nm
Dominant Wavelengthl5.7} Ad 585 nm
HIGH EFFICIENCY RED HDSP-2002
Description Symbol | Test Conditions Min. | Typ.* | Max. | Unils | Fig.
Peak Luminaus Intensity per LEDI4.81 Vee = 5.0V, VeoL = 3.5V
:Character Averagej Wpeak | 1, = 95000, Vg =24V 400 | 1430 ped | 3-
Peak Wavelength APEAK 635 nm
Dominant Wavelengtht?l Ad 626 nm
HIGH PERFORMANCE GREEN HDSP-2003
Description Symbol | Test Conditions Min. | Typ.* | Max. | Units } Fig.
Peak Luminous Intensity per LED:4.8! Voo =50V, VeoL =3.5V
sCharacter Average) Iwpeak | 1= 250 Glel, Vg = 2.4V 850 | 1550 ped | 3
Peak Wavelength APEAK 568 nm
Dominant Wavelengthis.l Ad 574 nm

“All typical values specified at Vge = 5.0V and Ta = 25°C unless

otherwise noted

Notes:

4. The characters are categorized for luminous intensity with the
ntensity category designated by a letter code on the bottom of
tha package.

5. The HDSP-2001/-2003 are categorized for color with the color
category designated by a number code on the bottom of the
package.

6. T. refers to the intthial case temperature of the device imme-
dwately prior to the hght measurement.

Electrical Description

The HDSP-200X series of four character alphanumeric dis-
plays have been designed to allow the user maximum
flexibility in interface electronics design. Each four charac-
ter display module features DATA IN and DATA OUT
terminals arrayed for easy PC board interconnection.
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 § is the block diagram for the displays.
High true data in the shift register enables the output
current mirror driver stage associated with each row of
LEDs in the § X 7 diode array.

The TTL campatible Vg input may either be tied to Vg for
maximum display intensity or pulse width modulated to
achieve intensity control and reduction in power con-
sumption.

In the normal mode of operation. input data for digit 4
column 1 1s loaded into the 7 on-board shift register loca-
tions 1 through 7. Column 1 data for digits 3, 2 and 1 is
similarly shifted into the display shift register locations. The

**Power dissipation per package with four characters illuminated.

7. Dominant wavelength Ag. 1s denved from the CIE chromaticity
diagram. and represenis the single wavelength which defines
the color of the device

8 Theluminous sterance of the LED may be calculated using the
following retationships.

L. cd/m2 =1, Candela /A Metre 2
Ly (Footlamberts) = <ly tCandelav A (Footi2
A=53x108M2=-58x107 Foot2

column 1 input 1s 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 ioad data into
the shift register is t, then with 5 columns, each column of
the display is operating at a duty factor of:
T
D.F.= 51T

Thetime frame, t + T, alloted to each column of the display is
generally chosen to provide the maximum duty factor con-
sistent with the minimum refresh rate necessary to achieve a
flicker free display. For most strobed display systems, each
column of the display should be refreshed turned on ata
minimum rate of 100 times per second.

With columns to be addressed, this refresh rate then gives a
value for the time t + T of:
1:5x 100 ' =2 msec

Ifthe device is operated at 3.0 MHz clock rate maximum, itis
possible to maintain t << T. For short display strings, the duty
factor will then approach 20%.

For further applications information, refer to HP Application
Note 1016.
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cLocK
aav.
24v
DATAIN
04V
24V
QATAQUT
G4V H N
togn —» = Pt
¢ dtont Nin.Typ. [ Max, ] Units
[
 EL0eK Rate 3 | MHz
T, e o
Propagaton 7 = 15F
: dedy CLOCK | Rr=24Kn 125 ] a3
| to DATA OUT

Figure 1. Switching Characteristics HDSP-2000/-2001/-2002/-2003
{TA=-20°C to~85°C)

Mechanical and
Thermal Considerations

The HDSP-2000/-2001/-2002/-2003 are available in standard
ceramic dual-in-line packages. They are designed for
plugging into sockets or soldering into PC boards. The
packages may be harizontally or vertically stacked for
character arrays of any desired size. Full power operation
Vce = 5.25V, Vg = 2.4V, VeouL = 3.5V- with worst case
thermal resistance from IC junction to ambient of 60° C/wat-
t/device is possible up to ambient temperature of 50° C. For
operation above 50°C, the maximum device dissipation
should be derated linearly at 16.7 mW/°C .see Figure 2:.
With an improved thermal design, operation at higher
ambient temperatures without derating is possible.

Pawer derating for this family of displays can be achieved
in several ways. The power supply voltage can be lowered
to a minimum of 4.75V. Column Input Voltage, VgoL. can
be decreased to the recommended minimum values of 2.4V
for the HDSP-2000 and 2.75V for the HDSP-2001/-2002/-
2003. Also. the average drive current can be decreased
thraugh pulse width modulation of Vg. Please refer to HP
Application Note 1016 for further information.

The HDSP-2000.-2001/-2002/-2003 displays have glass
windows. A front panel contrast enhancement filter is
desirable in most actual display applications. Some
suggested filter materials are provided in Figure 6.
Additional information on filtering and constrast
enhancement can be found in HP Application Note 1015,

TR -3

cLack
SERIAL 28 BIT SIPO SHIET SERIAL
DECODED REGISTER DECODED
atie) DATA LOCATIONS ot
1-7 $-14  15.31  22-78
NEVEVAY;
| 1 I
BLANKING co&srkg éggpl\ve:;ssmxma
CONTROL ]
ROWS | ROW &ows | Rows
-7 1-7 Y2 1-2
! 7 ! 7 7 ! Q
LED LeD LED LEn
MATRIX] [MATRIX] [MATRIXE IMATRIX
£ 2 3 &

COLUMN DRIVE INPUTS
Figure §. Block Dlagram of HDSP-2000/-2001/-2002/-2003

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

Display Ambient Lighling
Calor Bim Moderate Bright
HDSP-2000 | Panelgrapht
Std. Red Dark Red 63
Ruby Red 60
Chequers Red 118
3 Prexiglass 2423
t HOSP-2001 | Panelgraphic Polaraid HNGP3?Z | Pofarerd
‘ fYeliows Yeliow 27 344 Light Controt | HNCP10-Glass
Chequers Amber | Frim #arks Polanzed
197 Panelgraph-c MPC-0301-8-10
Gray 10 Note 1
HOSP-2002 | Paneigrapmic Cheguers Grey  |Polarcid
{HER) Ruby Red 80 105 HNCP10-Gtass
E Chequers Red 112 Marks Potarized
MPC-0201-2-22
I HDsP-2003 Parelgtaphis Pelasard
| tHPGreen} | Greends HNCP10-Glass
E Chequers Green Karks Pefanzed:
. 107 MPC-0101-5-12

Note: 1. Optically coated circular polarized filters, such as
Polaroid HNGP10.

Figure 6. Contrast Enhancement Fiiters
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Ta ~ AMIIENT TEMPERATURE — €

Figure 2. Maximum Allowable Power
Dissipation vs. Temperature

Ty ~JUNCTION TEMPERATURE ~°C

Figure 3. Relative Luminous Intensity
vs. Temperature

* Vcor, — COLUMN VOLTAGE ~ VOLTS

Figure 4. Peak Column Current vs.
Column Voltage
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HEWLETT-PACKARD/ CMPNTS

Package Dimensions

4 064 MiN
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(o 300!
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] {0 150)
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1 I i
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! I —={ =—(0 050}
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f o 19050 ‘ 20320 13 49050
1270 {0750} F
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P PART 6 n
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L B {D 3500 050) 2 "
T ] i AL :
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NOTES:

1. DIMENSIONS IN MILLIMETRES (INCHES). TOLERANCES *0.25 mm (+0.010 IN.) UNLESS OTHERWISE INDICATED.
2. FOR YELLOW AND GREEN DEVICES ONLY.
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