EL4836HBandEL4836HB-ICE
276 x 128 Pixel Electroluminescent Display

ProductProfile

TheEL4836HBand the EL4836HB-ICEdisplaysare
lowpower, rugged, high-resolution electroluminescent
(TFEL) flat panel displays. Theyreplace the LCD or bulky
CRTininstrument product designs. Their compact
dimensionssave spacethatcanallowadditionoffeatures
or reductions in overall size. They are designed to
functioninextremeenvironments, andthe crispdisplays
areviewable under mostlighting conditions at wide
viewingangles. Theirease of installation reduces system
integration costs.

The EL4836HB and the EL4836HB-ICE are 276
columnby 128 rowdisplayswitharesolution of 48 dots
perinch. The pixelaspectratiois1:1. The LCD-type
interfaceis TTL-compatibleandisdesigned forhardware
compatibility with the Hitachi HD61830B or equivalent
LCD controller. These displays may be driven at frame
rates up to 120 Hz for applications requiring extra
brightness.

Thedisplays require +5V/+12VDC or +12VDC
only power and four basic signals to operate:

1.Video Dataor pixel information (VID)

2.Video Clock, pixel clock, ordot clock (VCLK)

3. Horizontal Sync (HS)

4. Vertical Sync (VS)

EL Technology

Adisplay consists of an electroluminescent glass
panelandamounted circuitboardwith control electron-
ics.
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Operations Manual

TheEL glass panelisasolid-state device withathin
filmluminescentlayer sandwiched betweentransparent
dielectric layers and a matrix of row and column
electrodes. Therowelectrodes, in back, are aluminum;
the column electrodes, infront, are transparent. The
entire thin film device isdeposited on asingle glass
substrate. Acircuitboardisconnected to the back of the
glasssubstrate. Componentsare mounted onthiscircuit
board withinthe same area as the electroluminescent
viewing areaon the glass panel. The circuitboard is
connected to the glass with metal-on-elastomer
interconnecttechnology. The resultis aflat, compact,
reliable and rugged display device.

TheEL4836HB-ICEdisplay includesalightabsorbing
Integral ContrastEnhancement (ICE,, ) construction of
thedisplayglass. ICE,,, backgroundsignificantlyimproves
theluminance contrastofthe display in brightambients,
and makesthedisplay easier to read by increasing the
crispnessofthepixels.

The 276 column electrodesand 128 rowelectrodes
are arranged in an X-Y formation with the
intersecting areas performingas pixels. Voltage
isappliedtoboth the correctrowelectrode and
the correctcolumnelectrode to cause alit pixel.
Special operating voltages required are provided
byaDC/DC converter.
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The Definition of Quality ®
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Electrical Characteristics
]

W Display
The EL4836HBand EL4836HB-ICE products consistofadisplay, aDC/DC converter,and interconnecting cable
asshownbelow.

Back of Display

WARNING
Thedisplay generates potentially
dangerousvoltages, up to 200 volts.
Donottouchthe displayelectronics
during operation!

DC/DC Converter
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CAUTION

ConnectorlJlisnotpolarized.

H Inputtothe Display at PO

Pins Signal Symbol Description

1,2 Voltage VH +12V. Seealso the descriptions of DC power requirements on page 4.

3,4 Voltage WL +5V optional input, see page 4.

5 notconnected

6 notconnected

7,8,10

12,14,16 Ground GND Signalreturn.

9 Vertical Sync Vs VSinitiates anew frame scan. To properly position the displayed data, VSrising edge must

be high atthe end of the firsthorizontal scan line of the frame . This signal passesdirectly
fromthevideo sourcetothedisplayviathe DC/DC converter. Itisnotbuffered orterminated
withinthe DC/DC converter.

11 Horizontal Sync HS HS marks the last pixel of ahorizontal scan line. HS period mustbe aneven multiple of 4
tVCLK. Thelast 276 pixels prior to the falling edge of HSwill be visible on the display. This
signal passesdirectly from the video source to the display viathe DC/DC converter. Itisnot
buffered or terminated within the DC/DC converter.

13 Video Clock VCLK VIDandHS arereferenced to VCLK. Datalatching occurs on the falling edge of VCLK. This
signal passesdirectly from the video source to the display viathe DC/DC converter. Itisnot
buffered or terminated within the DC/DC converter.

15 Video Data VID VID containsthe serial video datato be displayed. Alogichigh correspondstoalitpixel. Pixel
informationon VIDis supplied from left to rightand from top to bottom; the first bit of data
onVIDfollowing HSis displayed as the pixel at the upper leftcorner of the display. Bitnumber
240isatthe upperrightcorner. Bitnumber 276 is directly beneath pixel number 1 and so
on. Thissignal passesdirectly fromthe video source tothe display viathe DC/DC converter.
Itisnotbuffered or terminated within the DC/DC converter.
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H Hitachi 61830B LCD Controller
Compatible Video Timing Inputat PO
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W VideoParameters
Parameter (Symbol) Min. Max. Units Parameter (Symbol) Min. Max. Units
1 Videoclock (CL2)period (tVCLK) 235 630  rs 6 HSsetuptime (tHSS) 100 WL rs
2 VCLK lowtime (W) 100 — s 7 HSholdfromVCLK  (tHSH) 0 tWH s
VCLK hightime (EWH) 100 — s 8 VS(FLM)setuptoHS (tHSD) 400 — ™.
3 VIDsetuptoVCLK (tDS) 50 — s 9 VSholdfromHS (tvSD) 1000 — s
4 VIDholdfromVCLK - (DH) 50 —  rs HS (CL1) period (tHS) 276 — WOK
P - VSperiod (tvS) 128 — tHS
5 HS(CL1)hightime (tHShigh) 100 tVCLK s Frame Rate (1/VS period) 120 Hz
Symbol  Parameter Min. Max. Units Note: Allinputsare TTL-compatible CMOS with

24KQ pull-up resistors and 100Q series resistors to

maximuminputvoltage — 55 V minimize under-and over-shootofinputsignals.
VIL low-levelinputvoltage -0.3 08 V
VIH high-levelinputvoltage 2.4 5.0 \%
IIL low-levelinputcurrent — -0.4 mA
IIH high-levelinputcurrent  — 10 A
VOH outputhighvoltage 2.0 \%
@ IOH=0.4 mA
VOL outputlowvoltage 04 Vv

@I0L=2.1 mA
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DC/DC Converter -PS512-1

The display and the separate DC/DC converter are calibrated together at the factory. Replacementsto these
matched units must be adjusted according to specifications. ConsultPlanar for design specifications.

m DCPower Consumption
Poweris dependent on the actual text or graphics displayed. Foratypical screen of textand graphics, power is
under 2.1 watts. Maximum power is 3.0 watts at 60 Hz frame rate and 5.3 wattsat 120 Hz.

m DCPower Input Specifications m J1Jumper Function on PS512-1
INT EXT
Description Min. Nom. Max. Units J1 J1
1 1

Inputvoltage (VH) 10.8 120 132 VDC . .
Inputvoltage

absolute max. (VH) — — 15.0 VDC 2 . 2 .
Inputcurrent (IH)

VH=Min, 120Hz framerate — — 0.4 A 3 . 3 .
Optional 5V (VL) 475 50 525 VDC

Absolute max. (VL) — — 7.5 VvDC

Inputcurrent(IL) - - 0.04 A EXT =+5V (VL) supplied by customer froman

external source.

INT =+5V (VL) generated from VHwithin the
DC/DC converter. Shipped setfor INT from
factory.

mDC/DC Converter Calibration-PS512-1

The DC/DC converter cannotbetested separately. 4. Applyafull onvideo patterntothe display (full
ltrequiresan active lowenable signal fromthedisplay ~ whitefield). Atthefactory, calibrationis donewithall
toactivate the highvoltage section. The display pro-  pixelson.

vides this signal after detecting the presence of video 5. Set the DVM to measure a 250VDC voltage

signalsatitsinput.
6. Connectthe DVM positive and negative leads

The DC/DC converter hasbeen properlycalibrated ~ tothetestpoints marked HV2and GNDrespectively
atthe factory to the EL display by means ofavoltage onthe DC/DC converter. Seedrawingonp.7.
outputadjustment. The converter should not need 7. Apply power to the DC/DC converter.

adjustmentinthefield. If the DC/DC converter and
display become separated the following procedurecan 8. Note the voltage statement SA?.TZONT
be used to setthe converter to the proper voltage: onthedisplayas shown: ( )

9. Adjust trimpotR20 onthe DC/DC converter

1.Ensure power to the DC/DC converteris off. clockwise (cw) until the voltage reading of the DVM

2. TurntrimpotR20onthe DC/DC converter fully  isequaltotheV (ALLON)voltage+1V, asspecified

counterclockwise (ccw). DonotadjustR19. on the display. Do NOT exceed 235V. Do NOT
adjustR19.

3. Connectthe DC/DC converter to the display
using the flatcable. 10. Calibrationiscomplete.
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Operational Specifications

B Environmental
Temperature

Operating

Operating Survival-20°C to +70°C
Non-Operating -40°Cto+75°C

0°C to +55°C

Humidity = 95%MIL-STD-202F method 106E
Altitude tests performed for 8 hours
Operating 15,000ft. (4,572 m)abovesealevel

Non-Operating 50,000ft. (17,678 m)above sea
level

Vibration (Random)

20-500Hz

ASD Level 0.029g2/Hz, 30 minutes each axis
Shock

Magnitude 509 peakacceleration

Duration 4 ms (half sine wave)
Numberoftests 3 oneach of 6 surfaces

Mean Time to Failure
Greater than 30,000 hours

Electromagnetic Compatibility

The display is capable of being operated in a final
productthatcomplieswithFCC Docket, Part 15, Subpart
J,classB. The bezeliselectricallyisolated from the
displaycircuitnodes.

Safety

Thedisplaywillnotinhibittheend productfromobtaining
any of the following certifications: UL114/478, CSA
154, IEC 380.

Health

Aninert, non-toxic, silicon-based oilisused inthe
constructionofthe electroluminescent panel.

Viewing Angle

Greater than 160°viewing angle.

ICE

m Optical Display Color
Peak wavelength (typ) 585 nm, Yellow-Orange

Pixel Luminance

ON luminance Typ. Min.
EL4836HB
at60 Hz 50fL(171)* 30fL(103)*
at120 Hz 100 fL (342)* 60fL(206)*
EL4836HB-ICE
at60 Hz 16.5fL (56)* 9.0fL(30.8)*
at120Hz 33.0fL(112)*18.0fL(61.6)*
*cd/m?

Luminance measured at center of display screen,
full ON pattern, 25°C ambient. Note: the Hitachi
61830B LCD controller is limited in frame rate and
will notdrive the display to its maximum brightness
potential.

OFF luminance

EL4836HB 0.3 fL maximum (0.7)*
EL4836HB-ICE 0.1 fL maximum (0.25)*
Luminance measured at center of display screen,
60 Hz frame rate, full OFF pattern, 25°C ambient.

ON luminance uniformity, maximum difference
<26%

Measured between any two of five points (corners
and center): Non-uniformity %= (1 - min luminance/
max luminance) x 100.

ON luminance variation (temp.) max. variation
+15%
from 25°C over 0°C to +55°C range.

ON luminance variation (time), max. difference
+10%
at 25°Cwithin 10,000 hours.

Luminanace Contrast Ratio (ICE
Typical
8:1 min, @500 lux
3:1min, @ 2000 lux

TM)

Fill Factor
57%luminance area/total active area.

Integral ContrastEnhancemen (ICE , ) incorporates anew thin film layer in the EL structure which significantly
reduceslightreflectionsfromthe display'srear electrode. The EL4A836HB-ICE isthe ICE ,, version of the EL4836HB
display, and offers the following performance advantages:

-inherently higher display contrast
—crisperdisplayimages

-alower costof display system solution for the user
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Installationand Handling

B Unpacking

Electrostatic Caution

The Planar display and DC/DC converter
assemblies use CMOS and power MOS-FET
devices. These components are electrostatic
sensitive. Unpack, assemble and examine
these assemblies in a static-controlled area
only. When shipping either assembly, use
packing materials designed for protection of
electrostatic-sensitive components.

Unpack and check contents of shipping
container against invoice in a static-controlled
area. Use anti-static bags for storage of displays
and DC/DC converters awaiting assembly
processes. Any discrepancies in materials
received and invoiced should be noted to Planar
within 10 days.

B Mounting and Connector Locations

This display has no mounting holes and is
designed for clamp mounting similar to an LCD.
Do NOT clamp the display by its circuit board.
Mounting compression should be made only on
the metal bezel itself. Connector locations are
shown on Page 7. Contact Planar application
engineers for more information.

H Cleaning

Display Face  Any non-abrasive mild
glass cleaner can be used.

CircuitBoards Onlyisopropylalcohol should
be used on the ECB assemblies.

B Avoiding Burn-in

As with any other display, it is prudent to use
screen-saver software to avoid burn-in ofimages
that remain on the screen for extended periods.

B Interconnections

H Display External Dimensions

Height 3.885in. 98.68mm
Width 6.964in. 176.88mm
Depth 0.575in. 14.60mm
Weight (max) 9.50z. 270grams

Recommended air gap behind display places
totaldepthat0.75in(19.04 mm).

B DC/DC Converter Characteristics

Height 2.00in. 50.8mm
Width 5.25in. 133.4mm
Depth 0.75in. 19.1mm
Weight 3o0z. 85grams

B Viewing Area Characteristics
Activearea

Width 5.732in  145.6mm

Height 2.653in  67.39mm
Pixel pitch

Width 0.021in  0.533mm

Height 0.021in  0.533mm
Pixelsize

Width 0.016in  0.399mm

Height 0.016in  0.399mm
Pixel matrix

Width 276 pixels

Height 128pixels

Caution
Properly mounted, this display can withstand
high shock loads s well as severe vibration in
aggressive environments. However, the glass
panel used in this display will break when
subjected to bending stresses, high impact or
excessive loads.
To prevent injury in the event of glass
breakage, a protective overlay should be
used on the viewer side of the display.

JOConnector: T &BAnsley 609-1627 orequivalent

(customer supplied)
J3 Connector: T &BAnsley 609-2627 or equivalent.
P1 Connector: 3M 3399-7626 or equivalent

PO Mating Connector: T &B Ansley 609-1630 or equivalent.

+5V opt. @ P

+12V
VID

VCLK
DC/DC
HS Converter

VS Display
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