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SIEMENS 
47E D .. 8235605 0026896 6 "SIEG 

CL 14168 T-l.\\~31 
.160" Red, 4-Digit 16-Segment Plus Decimal 

ALPHANUMERIC Intelligent Display® 
With Memory/Decoder/Driver 

FEATURES 

• 0.16" xO.125", Magnitied Monolithic Character 
• Viewing Angle, X Axis ±30°, Y Axis ±50o 
• Rugged, Solid Plastic Encapsulated Package 
• Top Lens Rail tor Display Protection 
• Fast Access Time, 350 ns 
• Full Size Display tor Statlonary Equipment 

• Bullt-in Memory 
• Built-in Character Generator 
• Built-in Multiplex and LED Drive Circuitry 
• Dlrect Access to Each Digit Independently & 

Asynchronously 

• TTL Compatible, 5 Volt Power 
• 17th Segment (Decimal Point) tor Improved 

Punctuation Marks 

• Independent Cursor Function 
• End Stackable, 4 Character Package 
• Intensity Coded for Display Uniformity 

• 100% Burned In and Tested 
• Extended Operating Temperature Range: - 40°C 

to +85°C 
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Package Dimensions In inches (mm) 

PlN1 
INOICATOR L ...... - - . 

I " I-----(ÖISI--

DESCRIPTION 

PIN JO 

TOLERANCE xx _ 01 I 25) 
xxx .. 005 ( 127) 

.& OlM ~T SEATIHG PLANE 

The DL 14168 IS a lour digit display module havlng 
16 segments plus declmal and a built in CMOS Integrated 
Clfcuit 

The Integrated Clrcult contalns memory, ASCII ROM decoder, 
multlplexing clrcultry, and drivers Data entry IS asynchronous 
and can be random A display system can be bUilt uSlng any 
number 01 DL 1416Bs slnce each digit 01 each DL 1416B 
can be addressed Independently. Each digit will contlnue to 
display the character last ''wntten'' untll replaced by another 

System Interconnectlon IS very stralghtforward. The least 
slgnilicant two address bits (Ao, A1) are connected to the Iike 
Inputs 01 all DL 1416Bs In a system. In small systems havlng 
16 digits (Iour DL 1416Bs), the enable (CE) Inputs 01 the lour 
devlces could slmply be used dlrectly to select each 
DL 1416B. In larger display systems, the CE inputs would 
come Irom a 1 01 N decoder integrated ClrcUlt In thls case, 
address Iines A2 An would go to the decoder Inputs. Data 
Iines (00-06) would be connected to all DL 1416Bs dlrectly 
and In parallel. The cursor (CU) and wnte (WR) Iines would 
also be connected directly and In parallel. The display will 
then behave as a "wnte only memory" 

The cursor lunctlon causes all segments 01 a digit position to 
IlIumlnate The cursor IS NOT a character, however, and 
upon removal, the prevlously dlsplayed character will 
reappear 

Important: Refer to Appnote 18, "Uslng and Handling 
Intelligent Displays" Since thls IS a CMOS devlce, normal 
precautlons should be taken to avold statlc damage 

Specillcatlons are subJect 10 change wllhout notlce 
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Maximum Ratings 

Supply Voltage Vcc ............... -0..5 V to +6.0. Vdc 
Voltage, Any Pin Respect to GND . - 0..5 to 01cc + 0..5) Vdc 
Operating Temperature .... . ..... -4D oC 10 +85°e 
Storage Temperature ............... -4D oe to + 100. oe 
Maximum Solder Temperature, 1.59 mm (0..0.63") 

below Seating Plane, t< 5 sec. .. ....... . 26Doe 
Relative Humidlty (non condenslng) @85'C . . . . 85% 

TIMING CHARACTERISTICS 

WRITE CYCLE W"'''EFOR'''S 

11 8235605 0026897 8 IISIEG 

T-41-37 
Optlcal Characteristics 

Time Averaged Lumlnous IntenSity 
per digit (8 segments) . . . .. . 0..25 mcd mln. 
@25°C ... . .................... 0..75 mcd typ. 

Off AXls Vlewlng Angle. 
HOrizontal. 
Verllcal. . . . 

. ... ±3Do 

..... ±5Do 
Digit size 0..160." x 0..125" 
Spectral Peak Wavelength. . . . ............ 660. nm 
LED to LED Intenslty Malchlng. . ... . . . 1.8: 1.0. max. 
Average Display Intenslty Matchlng (one bin) .1.5:1.0. max. 
Bin to Bm Intenslty Matchlng (adjacent blns) . 1 9.1.0. max. 

ioi9ia i7 isis 14 i312 i Pin Function Pi" Function 

Digit Select 

fü A0 AI 

1-- TeES _ TCEH-I-

=1 TAS I TAH F 
J " )' TWo C Tw I 

00- 06 __ ~X~-t-: -->C 
_I Tos - TOH=.i 

TIMING ME .... SUREMENT 

VOL TAGE LEVELS 
~04VOLTS 
~2VOLTS 

o VOl T5 

OC CHARACTERISTICS 
-40·C 

Parameter Mln. lYp. Max. 
Icc 4 Digits on 115 140. 

10. segments/digit 

Icc Blank 2.5 4.0. 

I'L 10.0. 120. 

VIH 2.0. 

V,L 0..8 

1 
2 

~ 3 
'/"1 ,/'" 17", 171" 4 
DIGIT DIGIT DIGIT DIGIT 5 

3 2 1 0 6 
7 
B 

TOP VIEW 9 
I 2 3 4 5 6 7 8 9 10 10 .................... 

+2S·C 
Min. lYp. Max. Min. 

80. 125 

20. 3.5 

75 90. 

20. 2.0. 

0..8 

AC CHARACTERISTICS Minimum at Vcc =4.5 V in nanoseconds 

Parameter Symbol -40·C 

Address Set Up Time TAS 225 

Cursor Set Up Time Tcus 225 

Chip Enable Set Up Time TCES 225 

Data Set Up Time Tos 10.0. 

Wrlte Time Tw 150. 

Address Hold Time TAH 3D 

Data Hold Time TDH 3D 

Write Delay Time TWD 3D 

Chip Enable Hold TCEH 3D 

Cursor Hold Time TcuH 3D 

/>.ccess Time TACC 255 
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05 Data Input 11 Al 
04 Data Input 12 Unused 
00 Data Input 13 Unusod 
01 Data Input 14 Unused 
D2 Data Input 15 Unused 
03 Data Input 16 Unused 
"CE Chip Enable 17 Unused 
WR Write 18 v+ 
CD Cursor Input 19 v-
A0 Digit Soloet 20 06 Data Input 

+8S·C 

lYp. Max. Units Condltions 
65 100 mA Vcc=5 V 

1.5 2.5 mA Vcc=WR=5 V, 
BL= 0..8 V 

60. 75 p.A Vcc =5 V, V,N = 0..8 V 

V Vcc =5 V±0'5 V 

0..8 V Vcc =5 V±D.5 V 

+2SoC +8S·C 

30.0. 40.0. 

300 40.0. 

30.0. 40.0. 

175 30.0. 

250. 350. 

50. 80. 

50. 80. 

50. 80. 

50. 80. 

50. 80. 

350. 480. 

DL 14168 
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LOADING DATA 

The chip enable (CE) held low and cursor (CU) held 
high will enable da ta loading. The desired data code 
(Oo,Os) and selected digit address (Ao-Al) should be 
held stable while write (W) is low for storing new data. 
The timing parameters in the AC characteristics 
table are minimum and should be observed. There are 
no maximum timing requirements. oata entry may be 
asynchronous and in random order. All undefined 
data codes (see character set) loaded as data will dis
play a blank. 

Digit 0 is defined as the right hand digit with Al = AO 
= 0 =!lowl. 

TVPICAL LQADING DATA STATE TABLE 

AOORESS 

~-f~l~,~(: LIHLL]L 

L H L L!H 

L1HLHIl 
l H L HL H 

lHjl:lliL 

L]H1l',!H;L 
L HjL::-i-

x ~ DON'T GARE 

o. 05 ., 
x [ x 

H L • 

H L 

H L 

H L 

H L 

H L 

- -, 

DATA INPUT , DIGIT DIGIT DIGIT DIGIT 
O. 03 02 01 00 3 2 1 0 

T-T--
x' x x x X 

L L L L H 

, L L L H L 

L L L H H I 

L L H L , L , 
L L H L H 

L H L H , H 
_ i - i-i - I -

'~~~;'r~~~;' '~il~'~: C.H~~G~ CH~~Gf r.HAIIIGf A 

C-H~~GE CH."C{ B A 

CHANGE C 6 A 

o C B A 

o C B '
1 

' 
o K B E 

SEE CHARACTER SET 

CHARACTER SET 

" DD L H L 

" 0' 
, L H 

" 02 L l L 

0605 D4 D3~ 
, 

LI H L L 
, " . 

i 
, 

* Li H l H I 
1 

\ I 

\ / 
I 

l H H l " 
, ;) 

'-' , l 

B 0 
I 

-
L H H H 

-' -
--I CI ; 

_E H L l l 

i I Cu , , 
I , , -,-1 , 

HiL!l H ,--, -'- 'LJ 

H 
LI" 

L CI ,-, ,--, , lY r\ 

H l H H \I \I 7 
1\ I L 

H 

H 

L 

±f , 
T 

) 

-' 
-
1 

r-
l_ 

'I ,-\ 
C _J 
,-
'-

I 

I 
I 

I 
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LOADING CURSOR 

The chip enable (CE) and Cursor (CU) are held low. 
A write (iN) signal will now load a cursor into any 
digit position addressed by (Ao - A,); as defined in 
data entry. A cursor will be stored if 00 = Hand 
removed if 00 = L. The (CU) pulse width should 
not be less than write (WR) pulse or erroneous data 
may appear in the display. 

TVPICAllOAOING CURSOR STATE TABLE 

CONTROL AODRESS 11 DATA DISPLAY 
DIGIT 

'" wo. .. " 06 DEi 04 D3 02 D1 00 , , , , 
x x , PREIlIOU$t.Y LOADED DISPLAY · , A , 
X X , DISPLAY PREVIOI,JSl.Y $TORED CURSORS · , A , , , , , , 

11 ~ 
x x x x x , · , A m , , , , , x x x x x , • , m m , , , , , x x x x x , · m m m , , , , , x x x x x , .. 

" m " , , , , , x x x x x , m , .... 
X-DONTCARE 

L H L H' 

L L H H 

H H H " 

9J % 'iI 1 
[y 

I --1 1 . 
U [ 

Er 
") 

I J , 
1 , -) 

t- --
-~ 

, --
T, C- e r-
JJ l_ , LJ 
, 1\11 '" n 
l- I , , 'J LJ 

T , , /I I I , LJ v V\I 

\ -, 
\ -' 1\ --

T-41-37 

NOTE: AIII.lIldefined data eode~ thaI are looded or occur on power-up wIll cause a blank display state. 

Dl1416B 
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INTERNAL SCHEMATIC 

DATA BUlt 0,-0.
W 
'. " ~ 

." DHII 09 

lIi lIi lIi 

...... ;0, 

.. 
lIi 

'" 

., •• .. ". 

!I!I lIi lIi lIi 

..... W, u -

.3 ., Dl 00 

111 !I!I 111 !I!I 

..... W, "" 

~ 'li 

Typlcal Interconnect 
tor small systems. 12digits 

031-- -027--- - - - - ---- - - -00 
lIi lIi lIi lIi lIi lIi lIi lIi lIi lIi lIi 111 

A2.~~~~~.~=====+~ __ ~ A3 B 5 

A4 c 4I~~~~~~~~0:'S:~~AiY:S ________________________________ ~~ DISABLE 0 i 11. 6 

74C421 

......2 
~ ____________________ ~------~~----------------------------J 

Typlcal schamallc 
tor 32 digit systems 
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DESIGN CONSIDERATIONS 

For details on deSign and applicatlons of the DL 1416B 
utllizlng standard bus conflguratlOns In multiple display 
systems, or Parallel 1/0 devlces, such as the 8255 wlth an 
8080 or memory mapped addressl ng on processors such 
as the 8080, Z80, or 6800, or non-mlcroprocessor based 
systems, please refer to Appnote 9A and 13 In our current 
Optoelectronlc Data Book. 

ELECTRICAL AND MECHANICAL 
CONSIDERATIONS 

VOLTAGE TRANSIENT SUPPRESSION 
It IS hlghly recommended that the display and the com
ponents that Interface wlth the display be powered by the 
same supply to avold loglc Inputs hlgher than Vcc Add,
tlonally, the LEDs may cause transients on the power supply 
I,ne whlle they change display states Common practlce IS to 
place .01 pF capacltors elose to the displays across Vcc and 
GND, one for each display, and one 10 pF capacltor for 
every second display 

ESD PROTECTION 
The metal gate CMOS IC of the DL 1416B IS extremely Im
mune to ESD damage It IS capable of wlthstandlng 
discharges greater than 3KV However, users of these 
devlces are encouraged to take all the standard precau
tions, normal for CMOS components These Inelude proper
Iy groundlng personnel, tools, tables, and transport carriers 
that come In contact wlth un-shlelded parts Where these 
condltlons are not, or cannot be met, keep the leads of the 
devlce shorted together or the parts In antl-statlc packaglng 

SOLDERING CONSIDERATIONS 
The DL 1416B can be hand soldered with SN63 solder 
using a grounded Iron set to 260°C 

Wave soldenng IS also posslble followlng these condltlons. 
Preheat that does not exceed 93°C on the solder slde of 
the PC board or a package surface temperature of 85°C 
Water soluble organlc aCid flux (except carboxylic aCid) or 
resln-based RMA flux wlthout alcohol can be used 

Wave temperature of 245°C ±5°C wlth a dweil between 1.5 
sec to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C, for 5 seconds at 0063" below 
the seatlng plane. The packages should not be Immersed In 

the wave. 

POST SOLDER CLEANING PROCEDURES 
The least offenSive cleanlng solution IS hot D I water (60°C) 
for less than 15 mlnutes Addition of mild saponlflers IS 
acceptable. Do not use commercial dlshwasher detergents 

For faster cleantng, solvents may be used Care should be 
exerclsed In chooslng these as some may chemlcally attack 
the nylon package. MaXimum exposure should not exceed 
two mlnutes at elevated temperatures Acceptable solvents 
are TF (tnchlorotnfluoroethane), TA, 111 Tnchloroethane, and 
unheated acetone. 

Unacceptable solvents contaln alcohol, methanol, methylene 
chlonde, ethanol, TP35, TCM, TMC, TMS+, TE, and TES 
Since many commerclal mixtures eXlst, you should contact 
your solvent vendor for chemlcal composltion Information 
Some major solvent manufacturers are Allied Chemlcal Cor
poratlon, Speclalty Chemlcal DIVISion, MOrrlstown, NJ; 

2-15 

Baron-Blakeslee, Chlcago, IL; Dow Chemical, Midland, MI; 
EI DuPont de Nemours & Co., Wllmlngton, OE. 

Further information IS avallable ,n Siemens Appnotes 18 and 
19 In our current Optoelectronlc Data Book 

An alternative to soldenng and eleantng the display modules 
IS to use sockets Naturally, 20 pln DIP sockets 110" wlde 
wlth 100" centers work weil for Single displays Multiple 
display assemblies are best handled by longer SIP sockets 
or 01 P sockets when avallable for uniform package allgn
ment Socket manufacturers are Anes Electronlcs, Inc., Fren
chtown, NJ; Garry Manufactunng, New Brunswlck, NJ, 
Roblnson-Nugent, New Albany, IN; and Samtec Electronlc 
Hardware, New Albany, IN 

Further Information IS avallable ,n Siemens Appnote 22 In 

our current Optoelectrontc Data Book. 

OPTICAL CONSIDERATIONS 
The .16" high characters of the DL 1416B allow readability 
up to 8 feet Proper filter selectlon will allow the user to bUlld 
a display that can be utllized over this dlstance 

Filters allow the user to enhance the contrast ratio between 
a Iit LED and the character background Th,s will maxlmlze 
d,scnm,nat,on of different characters as percelved by the 
display user The only limitation IS cost The cost/beneflt ratio 
for filters can be maximlzed by first consldenng the amblent 
Iighting environment. 

Incandescent (wlth almost no green) or fluorescent (wlth 
almost no red) lights do not have the flat spectral response 
of sunllght Plastlc band-pass filters are Inexpensive and 
effectlve ,n optimlzlng contrast ratlos The DL 1416B IS a red 
display and should be matched wlth a long wavelength 
pass filter In the 600 nm to 620 nm range For display 
systems of multiple colors (uslng other Siemens displays), 
neutral denslty grey filters offer the best compromlse. 

Additional contrast enhancement can be galned through 
shading the displays. Plastlc band-pass filters wlth bullt-In 
louvers offer the "next step up" In contrast Improvement. 
Plastlc filters can be further Improved wlth antl-reflectlve 
coatlngs to reduce glare The trade-off IS '~uzzy" characters, 
but mountlng the filters elose to the display reduces th,s 
effect Care should be taken not to overheat the plastlc 
filters by allowlng for proper air flow 

Optimal filter enhancements for any condltlon can be 
galned through the use of clrcular polanzed, antl-reflectlve, 
band-pass filters The clrcular polanzlng further enhances 
contrast by reduclng the light that travels through the filter 
and reflects back off the display to less than 1 %. 

Several filter manufacturers supply quality filter matenals. 
Some of them are Panelgraphlc CorporatIOn, W. Caldwell, 
NJ, SGL Homalite, Wllmlngton, OE, 3M Company, V,sual 
Products DIVISion, St Paul, MN, Polarold Corporatlon, 
Polanzer DIVISion, Cambndge, MA, Marks Polanzed Corpo
ratIOn, Deer Park, NY, Hoya OptlCS, Inc , Fremont, CA 

One last note on mountlng filters: recesslng display and 
bezel assemblies IS an Inexpenslve way to provlde a 
shadlng effect In overhead Iighting situations Several Bezel 
manufacturers are R M F Products, Batavla, IL, Nobex 
Components, Gnfflth Plastic Corp, Burlingame, CA; Photo 
Chemlcal Products of Callfornla, Santa Monica, CA; IEE
Atlas, Van Nuys, CA 

Please refer to Siemens Appnote 23 for further InformatIOn 

DL 14166 




