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FEATURES DESCRIPTION
- 0.112" High, i ified i iithic Ch t The DL1414T is a four digit display module with16 bar segments
ig agnified Monolithic Character plus a decimal and a built-in CMQOS integrated circuit

Wide Viewing Angle, X Axis +40°, Y Axis +55°
Close Vertical Row Spacing, .800" Centers
Rugged Solid Plastic Encapsulated Package
Fast Access Time, 110 ns at25° C
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Built- in Memory
Built- in Charact

Buiit- in muiinpiex and LED Drive Circuiiry
Direct Access to Each Digit Independently
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The integrated circuit contains memory, ASCIl character
generator, LED multiplexing and drive C|rCU|trv Inputs are TTL

(‘nmna‘rlhlp A single b- \/()IT power supply is rpmnrpd Data entry

is asynohronous and random access. A d|sp|ay system can be
built ¢ |er‘1 any nt umber of DI 1414s since each f‘]l(‘!IT in any

DL 1A1AT can ho addresced indenendently and \I\II” r\r\nhm e tn
Ut an pe adgressed Ingependently and wiil continue o

display the character last stored until repla ced by another.

oading data into the DL1414T is straightforward. The desired
ta code (DO-D6 and digit address (AO A1} is presentedin
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System interconnection is very straightforward. The least
significant two address bits (AQ A1) are normally connected to
Thp like named inputs of all DI 1414Tq inthe qvqtem Data lines

are connected to all DL1414Ts directly and in parall el. Multiple
DL1414T systems usually use an external one-of-N decoder
chip. The “write” pulse is connected to the CE of the decode

A A R line deecnder miiltinlover (74128 ar a At 1R line

A 3-to-8 line decoder multiplexer (74138) or a 4-to-16 line
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iMaximum Ratings TOP VIEW Pin Function
Supply Voltage, Vo oo -0.51t0 +7.0 Vdc 21011087 1 D5 Data Input
Voltage, Any Pin Respget T 2 D4 Data Input
10GND o) 0.5 1o (Voo +0.5) Vdc > WA et
o igit Selec
Operating Temperature .......................... :i?hc to -:-EEOE m 5 AO Digit Select
oLorage |emperaLure ............................ -40°C to +100°C 3 5 T 6 Ve
Maximum Soider Temperature, .063" (1.59m) === --- 7 GND
below Seating Plane, t<5seC..........cocoevviieeinn . 260°C 123456 8 DO Data Input (LSB)
Relative Humiidity (non condensing) at 85°C ........... 85% 9 D1 Data Input
10 D2 Data Input
o . e 2 oEor 11 D3 Data Input
uptl(‘:al Characteristics at 25°C 12 D6 Data Input (MSB)
Spectral Peak Wavelength ........................... 660 nm typ.
Viewing Angle (off normal axis) TIMING CHARACTERISTICS
Horizontal ... +40° WRITE CYCLE WAVEFORMS
Vertical ..o +55°
Magnified Digit Size .......cccoccooveviiiiiin 0.112" X 0.085" A, A X
Time Averaged Luminous Intensity Tag e Tay —
(100% brightness, ........ccc.ccocoeeen.. 0.40 mcd/digit min. .
8 Segments/Digit, Vec =5V ... 0.75 med/digit typ. WR \ /
LED to LED Intensity Matching .................... 1.8:1.0max. n Tw .
Device to Device Intensity Matching
(One DINY 1.5:1.0max. Do-D6 V/
Bin to Bin Intensity Matching ..............oo 1.2:1.0max N\
b Tos———Ton —
Timing Measurement \/ \/ 72 \/
Voltaqe Levels /\ /\_qgv
DC CHARACTERISTICS
—4G°CI +25°C +85°C
Parameter Min.,| Typ.[Max.| Min| Typ.|Max. |Min.| Typ.]Max | Units Conditions
Icc 4 Digitis on 60 |75 50 | 65 40 |55 mA Vee=5V
10 segments/digit
lcc Blank 15 |35 1.0 | 27 05 |20 mA Vee=WR =5V
V=0V
[ (all inputs}) 60 (120 55 100 30 |70 pA V=08V
Veg=5V
Viy 2.0 2.0 20 \Y Vec=5V£05YV
VL 0.8 0.8 0.8 v Ve =5Vz05V

AC CHARACTERISTICS Guaranteed Minimum Timing Parameters at 4.5V <V <55V

Parameter Symbol -40°C +25°C (ns) +85°C (ns)
Address Set Up Time Tas 10 10 10
Address Hold Time Tan 20 30 40
Write Time Tw 60 70 90
Moty CAt I~ Tirmma 20N 2N EN
did vclL U T1iic IDS AV} U Ju
Mt LAl A T~ N an AN
Lidld ol 1me 1DH [4V) U U
Access Time@ Tace 90 110 140
Notes: 1. Access time Tace=1as+ w+ 1 pH
2. Digit multiplex frequency may vary from 200 Hz to 800 KHz.

DL1414T



LOADING DATASTATE TABLE CHARACTER SET
N\ Do H L H L H L H
N\_ D1 L H H L L H H
Digit \p2 C L L H q q a
WRA1 A0 D6 D5 D4 D3 D2 D1 DO| 3 2 1 0 D6 D5 D4 03 ™
al ot I 1 otk | 8 /
[N ey e ] [ [ g R P ~ [») — N [ ] rt Vi I
! previously ioade Isplay &) n E Y . =Lt ) M=) Ly
e e I SO dalde T2y ] - %
L L H H L H L H L H G R 0] E h b \ / /N I / . /
L H L H L L H H L L G L U E I | 5 g 1 J r 5
L H|H]H L L L L H L|B L U E o e e T | r T ] a0 I
L L |H|H L L L H L H|B L E E P - - -
L | |H L H L H H H|B L E W LlH[H]H ,'_—,' '_-l' _ Y, Z: . _‘} r
L X | X | see character code see character set — T T T T T 1T
al Lol _ 1Ll Lt | L [ I_
LR ot o ! P!
X = don't care - — - - '_'_
Y O B Y 2 R A/ Y
[ I I N I I L I S Y Y I Y AV I I |
al ol caxlralcalcz)y ety 1t
r LN . f [ VN
v v | 7T \ N
e N I /_ 1L A N A N R
All other input codes display “blank”
BLOCKDIAGRAM
17 |Seg- |
ment |
LIT‘-GS Drivers |
ROM | ] M|
| AV A VAV A4
OSC/ Display
Digit
Bl | BRAE
T T T rrr Decoder 3 2 1 0
NN S ' -
AD o] A Digit
A1 0=— Write Address Drivers
WRO Decoder | | || | | l
D6 ;D402 00
TYPICALINTERCONNECTION FOR 32 DIGITS
V+
V- _ _ _ _ _ _ _
1 T 1 T T T )i |
D31 D2g|D27 D24|D23 D20|D19 Di16(D15 D12({D11 Dg| D7 D4|D3 Do
8%
8 2l
| A A A A
paTa DO-DE , 7
ADDRESS AQAT %2
7
7
ADDRESS A2 A 6
AR B ©
A3 B 3
A4 c 3
WRITE G 2
0
74138
DL1414T



DESIGN CONSIDERATIONS

For details on design and applications of the DL1414T
using standard bus configurations in multiple display
systems, or paraiiel i/O devices, such as the 8255 with an
8080 or memory mapped addressing on processors such
as the 8080, Z80, 6502, 8748, or 6800, refer to Appnote
15 in the current Siemens Optoelectronic Data Book.

Cl EATDICAL 2 MENALIANINAL
LLLVwINIvVAL X NILVwvIIANIVAL
MANOANICINREDATINAIC
CUNOIVENALIVIND

We strongly recommend that the same power supply be
used for the dispiay and the components that interface
with the display to avoid logic inputs higher than V.
Additionally, the LEDs may cause transients in the power
supply line while they change display states. The com-
mon practice is to place .01 pF capacitors close to the
displays across V.. and GND, one for each display, and
one 10 uF capacitor for every second display.

ESD PROTECTION

The metal gate CMOS IC of the DL1414T is extremely
immune to ESD damage. However, users of these devices
are encouraged to take all the standard precautions,
normal for CMOS components. These include properly
grounding personnel, tools, tables, and transport carriers
that come in contact with unshielded parts. Where these

conditions are not, or cannot be met, keep the leads of
the device shorted together or the parts in anti-static
nackanina

packaging.

THE DI 1A44AT ran he hand enldarad with QSNRR enldar
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Wave soldering is also possible following these condi-
tions: Preheat that does not exceed 93°C on the solder
side of the PC board or a package surface temperature of
85°C. Water soluble organic acid flux (except carboxylic
acid) or resin-based RMA flux without alcohol can be

f=3
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(e helw]
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Wave temperature of 245°C +5°C with a dwell between
1.5 sec. to 3.0 sec. Exposure to the wave should not
exceed temperatures above 260°C for five seconds at
0.063" below the seating plane. The packages should not
be immersed in the wave.

For faster cleaning, solvents may be used. Exercise care
in choosing solvents as some may chemically attack the
nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable
solvents are TF (trichorotrifluorethane), TA, 111 Trichlo-
roethane, and unheated acetone.

MAavrnmratims QiAamialthvy MDA Aaal Mihvicai~an AMMAaveiatAiarim INEE
L/UI[JUIdLIU I, O[JU | ILy liciiinoedl IVIoIUNT, VIVITIoWWIT, INJ,
D memin DIl o TN WY e i RAS AL A AAL.
Ddror-pldrkesice, LTHicdyo, IL, LOW UTIerTiicdl, iviididrid, i,
E.l. DuPont de Nemours & Co., Wilmington, DE.

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

An alternative to soldering and cleaning the display
modules is to use sockets. Eighteen pin DIP sockets .600"
wide with .100" centers work well for single displays.
Multiple display assemblies are best handled by longer 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

Lge

Samtec Electronic Hardware, New Albany, IN.

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

iCALCONSIDERATIONS

The .112" high characters of the DL1414T gives readability
up to eight feet. The user can build a display that enhances
readability over this distance by proper filter selection .

Using filters emphasizes the contrast ratio between a lit
LED and the character background. This wili increase the
discrimination of different characters. The only limitation is
cost. Remember to take into consideration the ambient
lighting environment for the best cost/benefit ratio for filters.

Tim mmm A mm gt {ya bl
IMCdridesCerit (wWiLn
P B S T N S
OSL N0 red) ngrits ao rno

of sunlight. Plastic band-pass fi
effective way to strengthen contrast ratios. The DL1414T is
a standard red dispiay and shouid be matched with iong
wavelength pass filter in the 600 nm to 620 nm range. For
displays of multiple colors, neutral density grey filters offer
the best compromise.

3
)

louvers o | T
Plastic filters can be improved further with anti-ref
coatings to reduce glare. The trade-off is fuzzy characters.
Mounting the filters close to the display reduces this effect.
Take care not to overheat the plastic filter by ailowing for
proper air flow.
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. . One last note on mounting filters: recessing displays and
Note: Acceptable commercial solvents are: Basic TF, Arklone S Ing . g play
5o e B on TE A G Ve DA bezel assemblies is an inexpensive way to provide a
P, Genesolve D, Blaco-tron TF, Freon TA, Genesoive DA, ' ) Pt NGy
[ . chadina effert in nverhead linhtina eitiiatinne Qeveral hezel
and Blaco-tron TA. shading effectin overnead lighting situations. oeveral bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Unaccentable solvents contain alcohol methanol Camnnnonte Griffith Plactic Carn Rirlinaame CA- Phatn
M IRAN S N NS LARL I WV L AT L PRARSAIT I, T 1 iy \/UIII'\JUIIUIILO,\JIIIIILII I 1doliv \JUI'\J., LJUIIIIIUQIIIL/,\JI_\Y LI A A
methvliene chlaride ethannl TPR5 TC TMC TMSL TE Charminal Deadinte ~F O alifarmia Carmta Manica A 1T E E _
P Ly il i Wi I, LTl I, 11 s, ALV, VIS, TV T, 1y, wlichinedl rivudoe s Ui wdallivliiiia, dalita iviviliedad, vw/my L.
nr TEFQ Qinre manvy eaommaeareial miviiiree nyiet ~rantart o Atlac VAanm Nline (A
Ul TEO. OHIVC HHIANTY GUTTHTICTUIA THTALWUTCO TAIOL, LUTIWduL a ALdS, vdll NUYS, UA
anlvant vandar far chamical camnacitinn infarmation
DUIVOIHIL VOILIUUIL TU wliCh e adl L/UIII'\J\JOILIUII Hniwrnriacroig. . .
Crne rainr amlumnt mmant fant rora ara: Alliad Chamaieal Refer to Siemens Appnote 23 for further information.
QUL 11 IC{JUI SQUIVTIILITIAliviadau luiClo adlc. MAIHICU wiichiival ~r
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