SIEMENS DL2416T

.160" Red, 4-Character 16 Segment Plus Decimal
Alphanumeric intelligent Display®
With Memory/Decoder/Driver

Package Dimensions in Inches {mm})
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FEATURES

» 016" x 0.125 Magnlified Character

+ Wide Viewing Angle, X Axls +45°, ¥ Axis +55°
» Close Multi-line Spacing, 0.8" Cantaers

+ Rupged Solid Plastic Encapsulated Package
+ Fast Access Time, 110 ns @ 25°C

Full Size Size for Stationery Equipment

Bulit- in Memory )
Bullt- in Character Generator

Bulli- in Muitiplex and LED Drive Circuitry

+ Direct Access te Each Diglt Independently
and Asyncronously

Independant Cursor Functlon

"+ 17th Segment far Improved Punctuatlon Marks
Memory Clear Funciion that Clears Characler
and Cursor Memory Simultaneously

True Blanking for Intensity Dimming
Applications

Brightness Control for 100%, 85%, 70%, and
57% Brightness Levels

End Slackable, 4 Character Package
Intensity Coded for Display Uniformily
Extended Operating Temperature Range:
—40°C to +85°C

Superlor ESD Immunity

100% Burned in and Tested

Wave Solderable

TTL Compatible over Oparating Temperature
Range

.

-

-

-

DESCRIPTION

The DL2416T is a four digit display module with16 bar seg-
ments plus a decimal and a buiit-in CMOS integrated circuit.

The integrated circuit contains memory, ASCII character
generator, multiplexing circuitry and drivers. Data entry is
asynchronous and can be randam. A display system can be
built using any number of D24 16s since each digit in any
DL2416T can be addressed independently ang will continue to
display the character last stored until replaced by another.

System interconnection 1s also siraightforward. The least
significant twe address bits {A, A ) 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.

Dala lines are connected to_all BL2416Ts directly and in
parallel, as is the write iine (WR). The display will then behave
as a write-only memaory,

The DL2416T has several features supenor to competitive
devices, 100% pre-burned in processing assures users that
the device will funclion in more stressful assembly and use
environments. The full widthe character "J" gives better
readability under adverse conditions, and the “frue blanking”
allow the designer to dim the display for more flexibility of
display presentation. The TLR clear function will clear the
cursor BAM and the ASCIl character RAM, simultaneousty.
Finally, a new brightness control feature allows programming
the displays at 100%, 85%, 70%, and 57% brightnass levels.
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DESCRIPTION (Continued)

Al products are 100% burned-in and tested, then sub-
jected to out-going AQL’s of .25% Iof brighiness matching,
visual alignment and dimensions, .065%. for electrical and
lunctional ’ T

See Appnote 14 lor applications information.

Maximum Ratings

Supply Voltage Ve
Woltage, Any Pin Respect

to GND
Operaling Temperature
Storage Temperalure

............... =-05Vio +6.0 Vdc
—0.5 V 1o (Vo +0.5) Vdc

—40°C 1o +85°C
—40°C to +100°C

Relative Humidity {(hon condensing) @85°C . ... ... .. B85%
Maamum Sclder Temperature, 1.59 mm (0.063")
TOP VIEW below Seating Plane t<5sec................. 260°C
817 16 15 1413 12 1 1%
# & & @ & B & A B
Optical Characteristica
Speclral Peak Wavelength ... ... ... ... .. 660 nm typ.
Magnified digt size . ... ... .. .. EEREREREE 1607« 1257
3 3 T T Tirme Averaged Luminous Inlensity
s B F s aen (100% brightness, ... ... ......... 0.5 meadidigit min.
123 4567 89 8 segmentsfdigit, Vee=5V) ... ... 1.0 medidigit typ.
LED to LED Intensity Matching .. .. ... ... 1.8:1.0 max.
Pin Function Pin Function Device to Device Intensity Matching {one bin) . 1.5:1.0 max.
1 gg g"!" Enal;lls [ 10 | Gna Bin 3 Bin Intensity Matching ... ... ... ... .. 1.9:1.0 max.
hi 1, a - . .
2| Emoa || S Viewng Anglo (o nome &)
4 CUE Cursor Enable 13 D2 Data Input Horizontal ... . ... ... ... ... ... ... ... +45°
5 TU Cursor Select 14 03 Data Input i @
-] W Write 15 D6 D:t: Input Vertical ..o 85
7 A1 Digit Salect 16 DS Data Input
B AR Digit Select 17 D4 Dara Input
] Voo g BT Display Blank
DC CHARACTERISTICS
’ -40°C +25°C +85°C .
Parameter Min. | Typ. |Max. | Min. | Typ. [ Max. | Min. | Typ. | Max. | Units | Conditions
loct! 4 Digits. on 100 | 130 8s | 115 70 [ 100 | mA [ vee=5V
10 segmentstdigt
ige Cursorit 21 140 185 120 | 165 100 145 | mA | Vor=58V
loe Blanki? 20 | 50 15 | 40 1.0 | 27 | mA | Vep=5V, BL=08Y
Iy {all inputs) 80 | 180 60 | 160 45 90 | aA | V=08V, Vep=
50
ViL 08 08 | - 08 | V | Vee=5vi05Y
1. Measured at 5 sec.
2. 60 sec max duration.
L 24187
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AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @ V=45V sV <55V

Parametet Symbol —40°C (ns) +25°C (ns} +85°C (ns) Units
Address Set Up Tirme T 10 10 10 ns
Cursor Set Up Time Tos 10 10 10 ns
Chip Enable Set Up Time Tees o] 0 0 ns
Clear Disable Tero 1 1 1 ns
Write Time T, 60 70 90 ns
Data Sst Up Time Tos 20 30 50 ns
Chip Enable Hold Tirme Teen 0 4] o ns
Cursor Hold Time Tew 20 30 40 ns
Address Hold Time Tan 20 30 40 ns
Data Hold Time Ton 20 20 40 ns
Clear Time Tein 1 1 1 [TE3
Total Access Time'" Tape a0 110 140 ns
Notes: 1. Access lime T o=T,q + T, +Tp,. 3.7, =Tima to clear character RAM. cursor RAM,
2_ Digit mutliplex frquency may vary from 200HZ to counter chain, and the dispiay.
800 Hz. 2. T = Must be inaclive belore next write cycle.
TIMING CHARACTERISTICS LOADING DATA
WRITE CYCLE WAVEFORMS .
Setting the chip enable {CE1, CE2) to their true state will
e , enable data loading. The desired data code (DO-D6) and
p—y o digit address (A, A} must be held stable during the write
e X — Nan cycle for stering new data,
e vow ——m it Data entry may be asynchronous and random. (Digit O is
w M——— defined as right hand digit with A, = A, = 0.)
S R — Clearing the entire internal four-digit memory can be
oo -0 P : ) & accomplished by holding the clear (CLR) low for 1 psec

minimum. The clear function will clear both the ASCH RAM
and the cursor RAM. Loading an illegal data code will

TIMMNG MEASURE MENT 4 vonts ]
VOLTAGE LEVELS :><:>C 2 voTs display a blank.

—-I Tos L— Tom —'-l

0 voLs

TYPICAL LOADING DATA STATE TABLE

' g
CONTROL ADDRESS DATA DL
BL TETCEICUE TU WALA | A1 A0 [[06 OS5 D4 D3 D2 D1 DO |3 2 1 O
H X X L X H H PREVIDUSLY LOAGED DISPLAY G R E ¥
H H X L X XN H x X ¥ X XK X XA X K G R E ¥
WX H L x x aflx x[x x xx % x x |6 ac€y¥
H L L L H L H L L H L L L H L H g A E E
WL LLAWLH]JLHE]w LA LWL | rve
# L L L H L H H L H L &+ H H L L g L u E
H L L L H L H H H H L L L L H L B L U £
L X X X X H H X X BLANYK DISFLAY
H L L L H Lt H H H H L L L H & H G L U E
H X X L X #H L N X CLEARS CHARACTER DISPLAYS
HLLuHLH|XX SEE CHARACTER CODE SEE CHARACTER
X » DON'T CARE

CL2416T
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LOADING CURSCR

Setting the chip enables (TE1, CE2) and cursor select (TTJy  EOADING CURSOR STATE TanLe

to their true state will enable cursor loading. A write (WR)

DngPLaY
pulse will now store or remove a curser inlo the digit loca- conThov AODAESS ” pATA 216
lion addressed by Ay, Ay as defined in data entry, A cursor | B¢ P51 CEZCUETU WRCLA || A1 A0 06 05 D4 B3 02 D1 00 (3 2z 1 0
will be stored if DO=1; and will be removed if D0=0. The H X X L X H H PREVIOUSLY LOADED DISPLAY 8 E &4 R
cursor (CU) pulse width should not be less han the wrile : ’: : : : : : f""t‘“ "‘:"'Z‘-‘s'-: STOREDCURSDAS | 8 E A R
H : X X ¥ n BE E A
{(WR) pulse or etroneous data may appesar in the display. Betmi Culomfaxxxxxxnleeem g
For those users not requiring the cursor, the cursorenable | # t L H L L nw W L [[X x x X % x n |le @B @
signal {CUE} may be tied low to disable the display of the b ML LR X X X Xk g BB
cursor function. A flashing cursor can be realized by simply | & & L & b b | Y omee e SR EEE
pulsing CUE. If the cursor has been loaded to any or all b L L L L H|wwix x x Xx x x L |e e an
positions in the display, then CUE will control whether the H X X W X H H DISFLAY STORED CURSOR B e B @
cursor{s) o the characters appear. CUE doss nol affect the o7 oane
contents of cursor memory.
DISPLAY BLANKING
. ; . . The display can be dimmed by puise width modulating the
Blanking the display may be lish m . 3
blank 9 splay may be accomplished by loading a {BL) at a frequancy sufficiently fast to not interfere with the
ank or space into each digit of the display or by using the h -
(BT) display blank input. internal clock. This clock frequency may vary from 200 Hz
g S 10 1.3 KHz. The dimming signal frequancy should be
Setting the (BL) input low does not aflect the contents of 25 KHz or higher. Dimming the display also reduces power
aither data ot cursor_memory. A flashing display can be consumption. :
eali Isi . ! : o
realized by F"" sing (BL) An example of a simple dimrming circuit using a 556 is
A flashing circuit can easily be constructed using a 555 Mustrated in Figure 2. Adjusting potentiomater R2 will cim
astaple multivibrator. Figure 1 illustraies a circuit in which the display through frequency modulation (2.5 KHz to
varying R1 (100K - 10K} will have a flash rate of 44 KHz). Adjusting potentiometer R3 will dim the display by
1 Hz~10 Hz. increasing the negative pulse width {10% to 50%).
FIGURE 1. FLASHING CIRCUIT FOR DL 2416T
USING A 555 FIGURE 2. DIMMING CIRCUIT FOR DL 2416T
USING A 558
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CHARSCTER SET
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All other input codes display “‘blank'”
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DESIGN CONSIDERATIONS

For details on design and applications of the DL 2416T utiliz-
ing standard bus configurations in multiple display systerns,
of parallel ¥O devices, such as the 8255 with an 8080 or
memory mapped addressing on processors such as the
8080, Z80, 8502, 8748, or 6800 refer to Appnote 14, and 20,
in the current Sigmens Optoelectromc Dala Book,

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

VOLTAGE TRANSIENT SUPPRESSION

It s highly recommended that the display and the
components thal interface with the display be powered by
the same supply 1o avoid logic inputs higher than Vs,
Additionally, the LEDS ray cause transients in the power
supply line while lhey change display states. Common prac-
lice is to place 01 gF capacitors close to the displays across
Voo and GHD, one for sach display, and one 10 xF
capacitor for every second display.

ESD PROTECTION

The metal gate CMOS IC of the DL 24167 is extremely
imrung to ESD damage. However, users of hese devices
arg encouraged to lake all the standard precautions normal
for CMOS components. These include properly grounding
personnel, tools, tables, and transport carriers Lhat come in
© contacl witt unstielded parts. Where these condilions are
not, or cannot be met, kesp the leads of the device shorted
together or the pars in ant-static packaging.

SOLDERING CONSIDERATIONS
The DL 24187 can be hand solderad with SNG3 solder us-
ing & grounded iron set to 260°C,

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of

the PC board or a package surface temperaturae of 85°C.
Water soluble organic acid flux (except carboxylic acid) or
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C 1+ 5°C with a dwell between 15
sec. to 30 sec. Exposure to the wave should not exceed
ternperatures above 260°C, for 5 seconds at 00637 below
the seating plane. The packages should not be immersed in
the wave,

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addilion of mild sapenitiers is
acceptable. Do not use commercial dishwasher detergents.

For fasler cleaning, solvents may be used. Care should be
axercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minules at elevaled termperatures. Acceptable sclvents
are TF (trichlorotrifluoroethane), TA, 111 Fichloroethane, and
unheated acetone.(V

Unacceptable solvents contain alcohol, methanal, methylene
chloride, elhanal, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixiures exist, you should contact
your solvent vendor for chemicat composition information.
Some major solvent manulaclurers are: Allied Chemical Cor-
poration, Specialty Chemical Division, Morrigtown, NJ;

Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland. MI;
E.l. DuPont de Merours & Co., Wilmington, DE.

For further informaton refer 10 Appnotes 18 and 19 in the
current Sternens Optaelectronic Data Book.

An allernative to scldering and cleaning the display modules
is to use sockets. Malurally, 18 pin DIP sockets 6007 wide
with 100" canters work well lor gingle displays. bulliple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
mant. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ,
Robnson-Nugenl, New Albany, IN; and Sarmtec Electronic
Hardware, Mew Albany, IM.

For further information refer to Appnote 22 in the current
Siemens Optoelecironic Data Book.

OPTICAL CONSIDERATIONS

The 160" high characters ol the DL 2416T allow readability
up to seight feet. Proper filter selechon will allow the user to
build a display that can be utilized over this distance.

Filters allow the User to enhance the contrast ratio between
a lit LED and the character background. This will raximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The costbenefit ratio
for filters can be maximized to the user's benefit by lirst
congidering the ambient lighting envircnment.

Incandescent (with almost no green) or fluorescent {with
almast no red) lights do not have the lat spectral response
of sunhight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratics. The DL 24167 is 2
standard red display and should be matched with & long
wavelength pass filter in the 800 nm o 820 nm range. For
display systems of muttiple colors {using other Siemens’
displays), neutral density grey filters offer the best
compromise.

Additional contrasl enhancement can be gained through
shading the displays. Plastic band-pass fillers wilh built-in
lauvers offer the "next step up” in contrast improvement.
Plastic fillers can be lurlher improved with anti-reflective
coatings to reduce glare. The rade-off 1s “fuzzy” characters.
Mounting the filters close to the display reduces this effect,
Care should be taken not to overheat the plastic filters by
allowing for proper ar flow,

Optimal filter enhancements lor any condition can be
gained through the use of circular polarized, anti-refleclive,
band-pass filters. The circular potarizing further enhances
contrast by reducing the light that travels through the litter
and reflects back off the display to less than 1%6.

Several filter manufacturers supply quality filter malerials.
Some of them are: Panelgraphic Corporation, W. Caldwsll,
NJ; SGL Homalile, Wilmington, DE; 3M Company, Visual
Products Division, St. Faul, MN; Polaroid Corparation,
Polarizer Division, Cambridge, MA: Marks Polarized Corpo-
ralion, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

QOne |ast note on mounting filters. Recessing display and
bezel assemblies is an inexpensive way to provide a
shading sftect in overhead lighting situalions. Several Bezel
manufacturers are; BR.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products ol Califarnia, Santa Monica, CA; LEE-
Allas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

}some commercial names fw aceaplabls compounds are: Basic TR, Arklone P Genesclve [, Blaco-ton T Freon TA, Genssclve D4, and Blaze-ron TA.
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