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FEATURES

» 0.16" x 0.125 Magnified Character
Wide VIF\MII‘\H Annlp X Axis +45°, Y Axis +55°

» Ciose huiti-iine bpacmg, 0.8" Centers

* Rugged Solid Plastic Encapsulated Package
e Fact Arcece Time 1410 ne at 9:°f‘
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Fuii Size for Stationery Equipment
Built- in Memory
Built- in Character Generator

Buiit- in Muitipiex and LED Drive Circuitry
Direct Access to Each Digit Independently
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Independent Cursor Function

mcmury \llcdr rum.uun l.lldl. \llcdl'b Ulldrdblcl’

and Cursor Memory Simultaneously
True Blanklnu for Intensltv Dlmmlnu

Applications
Brightness Control for 100%, 85%, 70%, and

57% erﬂhfqnesl evels

End Siackabie, 4 Characier Package
Intensity Coded for Display Uniformity

4000/ Rirvna
VUV /0 Ui

Wave Solderable
TTL Compatible over Operating Temperature

»
<
]
o
-3
]
m
o 0
o o
3
3
£
3
l-ﬁ

[ = PRTPIPN
nange

17th Segment for Improved Punctuation Marks

250 typ.

oorel - (5.35) - I’«SC ref.
(3.05) [ /
T 7
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80 max I\IgIYL\ILI L\ILY
(2032) | /N LVN *VIBAVIB' j —
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e 1.00 max. .

= Lminous 012 £.002 typ.
(25.40) intensity code (.305) (.051
partno.—,  ElA date i
code ¥
I PR
42 | ADL2ATS Z | oo 160 £.010 1
. . . +. vp.
(10.67) lf _Siemens YYWW | (4.06 =.25)
L
J+U goovoopgtd——
|/ AH J L i Tolerance:
pin 1 10 typ
indicator O;j 095 typ (2.54) XX £ .01 (.254)
(5.08){241) XXX £ .005 (.127)

The DL2416T is a four digit display module with 16 bar
segments plus a decimal and a built-in CMOS integrated
circuit.

The integrated circuit contains memory, ASCII character
generator, muitiplexing circuitry and drivers. Data entry is
asynchronous and can be random. A display system can be
built using any number of DL2416s since each digit in any
DL2416T can be addressed independently and will continue to
display the character last stored until replaced by another.

System interconnection is also straightforward. The least
significant two address bits (A0, A1) are normally connected to
the like named inputs of all DL2416Ts in the system. With two
chip enables (CE1 and CE2), four DL2416Ts (16 characters)
can easily be interconnected without a decoder.

Data lines are connected to all DL2416Ts directly and in
paraliel, as is the write line (WR). The display will then behave
as a write-oniy memory.

TL\- NI OA4RT b~ B

ne UuLZ4 101 Nas several iealures bUpB[IU[ toco DBLILIVB
dewces 100% pre-burned in processmg assures users that
the device will function in more stressful assembly and use
environments. The full width character “J” gives better read-
ability under adverse conditions, and the “true blanking” ailows
the designer to dim the display for more flexibility of display
presentation. The CLR clear function will clear the cursor RAM
and the ASCII character RAM, simultaneously. Finally, a new
brightness control feature allows programming the displays at
100%, 85%, 70%, and 57% brightness levels.

All products are 100% burned in and tested, then subjected to
outgoing AQL's of 0.25% for brightness matching, visual
alignment, and dimensions, 0.065% for electrical and func-

tional.



TOP VIEW Maximum Ratings

18 17 16 15 14 13 12 11 10 SupplyVoItage,VCC ............................. -0.5t0 +6.0 Vdc

Voltage, Any Pin Respect
. - - o tOGND oo -0.510 (V. +0.5) Vdc
NN N Operating Temperature ....................... —40°C to +85°C
\ \ \ Storage Temperature .............c.coeeee —40°C to +100°C
WW Relative Humidity (non condensing) @ 85°C ............ 85%
3 5 ] 0 Maximum Solder Temperature, .063" {(1.58mm)
. below Seating Plane, t<58eC. ..o, 260°C
1 2 3 4 5 6 7 8 9
Optical Characteristics
Spectral Peak Wavelength ............................ 660 nm typ.
[ = H=N Euresndio e [ = H"Y Euseaadiom i E AN Y Qs A N 40N\ N 40
i runvuovn ol ruiuvin IVIdgHIIIBU L)Igll. DIZE i U. 10U AU.1Z0
i CET Chip Enable i0  GND Time Averaged Luminous intensity
2 CE2Chip Enable 11 DO Data Input (100% brightness, .......cocvvevvveerrnene. 0.5 mcd/digit min.
Z E"E Eljzor — ,:; ;2' S:: :;gzt 8 Segments/Digit, V. = 5V .. .1.0 med/digit typ.
5 U Cursor Select 14 D3 Data Input LED to LED Intensity Matchmg ..................... 1.8:1.0 max.
a T \A S A ae A Rmte e s Device to Device Infonelf\/ Matching
o VW VVIie 12 Lo Ldld ITrput VI N~ vimtt =
7 A1 Digit Select 16 Ds5Datalnput {ONBDIN) e 1.5:1.0max.
8 AD Digit Select 17 D4 Data input ity Matching ..........oooeeeenne. 1.9:1.0max
9 Vi i8  BL Dispiay Biank Viewing Angle (off normal axis)
Horizontal .............................................................. +45°
Vertical .... ..+55°
DC CHARACTERISTICS
=40°C +25°C +85°C
Parameter iMin Typ."v'lax. Min.|Typ Max. [Min Typ."‘v‘iax Units Conditions
1 (1Y A M ~itia A~ 4NN 42N jo) =y 44 7N 4NN AN \/ — E\7
ICC\ fa UIyitls Ol TUU 1oV [ele)] 110 A% 1UU A VCC—\) A
10 segments/digit
I Cursor (2 140 | 185 120 | 165 100 1145 | mA V,.=5V
.. Blank® 20 |50 15 | 40 1.0 (2.7 mA V=5V, B[=08V
(all inputs) 80 | 180 c0 160 45 190 pA V=08V, V =5V
Vi, 2.0 2.0 2.0 v V=5V+05V
" 0.8 0.8 0.8 \Y Voe=5V+05V
Notes: 1.
2.
DL24
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Units
ns
ns
ns
us
ns
ns
ns

+85°C (ns)

50

vy

+25°C (ns)

30

—40°C (ns)

20

Symbol
I AS

Ccus
TCES

CLRD
TDS
TC EH

2-18

uaranteed Minimum Timing Parameters @ V_ -

G

CS

Address Set Up Time
Cursor Set Up Time

Ciear Disabie

Write Time

Chip Enable Hold Time

Parameter
Chip Enable Set Up Time
Data Set Up Time
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FIGURE 1. FLASHING CIRCUIT FOR DL2416T USIN
A 555

or iUduulg Awrite 4BV
JR |

rbor IHL(_) UIG Ulg it

cursor will be storeo_lf DO=1; and will be removed if &
D0=0. The cursor (CU) puise width should not be less Y T 2 7
than the write (WR) pulse or erroneous data may appear
in the display.
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function. For a flashing cursor, simply puise CU S R1
cursor has been loaded to any or all positions in the %

I'I"I )
i
(0]
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display, then CUE wili control whether the cursor(s) or the
characters appear. CUE does not affect the contents of
cursor memory.

Setting the (BL) input low does not affect the contents of FIGURE 2.
either data or cursor memory. A flashing display will result
by pulsing (BL).

A flashing circuit can be easily constructed using a 555 Ro Vec  Vee
astable multivibrator. Figure 1 illustrates a circuit in which 110 KQA B |
varying R1 (100K~10K) will have a flash rate of ‘ i i4 o
1Hz~10Hz. RIS . 3o
10KQ 2 13 I

The display can be dimmed by pulse width modulating
the (BL) at a frequency sufficiently fast not to interfere with
the internal clock. This clock frequency may vary from
200 Hz to 1.3KHz. The dimming signal frequency should
be 2.5KHz or higher. Dimming the display also reduces
power consumption. —Vce
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| unn Lrle on DL2416T

Control Address Data Display Digit
E1 CE2 CUE CU RCLR| A1 A0 |(D6 D5 D4 D3 D2 D1 DO|3 2 1

2
@

X I X X X (¢}
o

previously loaded display
display previously stored cursors
L X X X X
X X
X X
X X
X X X
isable cursor display
X X X X
display stored cursors
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INTERNAL BLOCK DIAGRAM
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All other input codes display “blank”
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DESIGN CONSIDERA
For details on design and applications of the DL2416T
using standard bus configurations in multiple display
systems, or parallel I/O devices, such as the 8255 with an
8080 or memory mapped addressmo ONn processors such

as the 8080, 78() 6‘%09 8748, or 6800 rpfprm Appnote

0V, 0oV, Q/4a, OF QOUU

14 and 20 in the current Smmr:.ng Opmelenfmnin Data
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isplay.

e include properly
grounumg personﬁa 100|s taoies ano transport carriers
ielded parts. Where these
conditions are not, or cannot De met, keep the ieads of
the device shorted together or the parts in anti-static
packaging.
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THE DL2416T can be hand solder
using a grounded iron set

d with SN63 solder

AT~y 1A~

Wave soldering i
tions: Preheat I
side of the PC b

85°C. vvater somoie
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ollowing these condi-
xceed 93°C on the solder
package surface temperature of
n C cid fiux (excep[ CarOOXyHC
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(60°C) for less than
ers is acceptable. Do
detergents.

minutes. Addition of miid saponifi-
not use commerciai dishwasher

For faster Cleamng solvents ma

Acceptable commercial solvents are: Basic TF, Arklone
P, Genesolve D, Blaco-tron TF, Freon TA, Genesolve DA,
and Blaco-tron TA.

Unacceptable solvents contain alcohol, methanol,
methylene chloride, ethanol, TP35, ILM TMC, TMS+, TE,
or TES. Since many commermal m|xtures e><|st, contaot a

solvent vendor for chemical composition information.

Some maijor solvent manufacturers are: Allied Chemical
Corporation, Specialty Chemical Division, Morristown, NJ;
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, Ml;
E.l. DuPont de Nemours & Co., Wilmington, DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

soldering and ucdllulg the display
sockets. E|ghteen pin DIP sockets .600"
wide with . 100" centers work well for smgie dis piays.
Muitipie dispiay assembiies are best handied by ionger SiP
sockets or DIP sockets when available for uniform package
alignment. Socket manufacturers are Aries Electronics,
Inc., Frenchtown, NJ; Garry Manufacturing, New
Brunswick, NJ; Robinson-Nugent, New Albany, IN; and
Samtec Electronic Hardware, New Albany, IN.
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The .160 rngn 61 g|ves reauaonny
up to eight feet. The user ca i dispiay that enhances
readability over this distance by proper filter selection .
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Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of Q|ml|mhf Plastic band- pass filters are an inexpensive and

¢

= ™
effpchve way to Qtrpnmfhr:n contrast ratios. The DL 2416T is
a standard red dis ar Id be matched with long
Y
wavelenath nace filter in the BO0 nm 1o R20 nm ranne Far
wavelengin pass tiiter in the 600 nm 1o 620 nm range. ot
dienlave nf miiltinle ~nlare neritral dencitv Aarevy filtere Affar
UIQ'\JICI)/O vl IIIUILI'\JIU LUIVIED, T ULl dl Uul oL Ulby i1 o viioli
the best compromise

Additional contrast enhancement can be gained by
shading the displays. Plastic band-pass filters with built-in
louvers offer the next step up in contrast improvement.
Plastic filters can be |mnm\/pd further with ;mn reflective

coatings to reduce glare The trade-off is fuzzy characters.

Optimal filter enhancements are gained by using circular
polarized, anti-reflective, band-pass filters. The circular
polarizing further enhances contrast by reducing the light
that travels through the filter and reflects back off the
display to less Than 1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized
Corporation, Deer Park, NY, Hoya Optics, Inc., Fremont,
CA.

One last note on mounting filters: recessing displays and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; |.LE.E.-
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.
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