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Lecture 6 6.976 Flat Panel Display Devices



Emissive Displays – Inorganic Electroluminescence



• display addressing (active/passive matrix) • inorganic EL displays • inorganic LEDs
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Types of Electroluminescent Devices Electroluminescence-based HIC* Display Products



* High Information Content 6.976 Flat Panel Display Devices – Spring 2001
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Electroluminescence
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Display Addressing DIRECTLY ADDRESSED DISPLAY



MATRIX DISPLAY



Common Electrode



HI LO



Segmented Electrode DISABLE ENABLE



Example:



for 640 x 480 panel of emissive elements direct addressing à 2 x 640 x 480 = 614,400 wires matrix addressing à 640 + 480 = 1120 wires
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Passive Matrix Display Architecture



PERSPECTIVE VIEW Cathode Rows



Active Layers



TOP VIEW



Substrate Anode Columns 6.976 Flat Panel Display Devices – Spring 2001
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Passive Matrix Addressing



∆t = T/N for 60 Hz, T = 16.7 ms for N = 480 rows, ∆t = 35 µs



Slow response of some pixel technologies limits the maximum display size and reduces the display contrast.



(from Curtin & Infante)
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Active Matrix Addressing In contrast to passive matrix technology, active matrix technology first loads the pixel values into the circuit behind each pixel and then displays the information during the entire frame time, T. (new pixel information is loaded while the present information is displayed) Pixels are “on” during the entire frame time so we can run them dimmer as compared to passive matrix. 6.976 Flat Panel Display Devices – Spring 2001
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Inorganic Thin Film EL



FPDs in Medicine (ultrasound, CAT scans, and x-rays)



FPDs for Instrumentation and Industrial Applications (imaging, control-room, and process-control applications) Mitsubishi Electronics America, Inc.
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Characteristics of Thin Film Electroluminescent (TFEL) Displays
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TFEL Device Structure and Circuit Model
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Simple TFEL Mechanism



(from Green & Haven) 6.976 Flat Panel Display Devices – Spring 2001
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TFEL Luminance vs. Voltage Characteristics Operate the TFEL Displays in the AC mode to avoid charging and consequent loss of luminance
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Flat Pane Displays – Power Comparison



(from Green & Haven) 6.976 Flat Panel Display Devices – Spring 2001



Lecture 6



Slide 13



Characteristics of Efficient TFEL Phosphors HOST



ACTIVATOR
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TFEL Phosphors – Performance Summary
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Characteristics of Ideal TFEL Insulator Materials
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TFEL Monochrome Display Structure



Simple structure: - five films - two photomasks 6.976 Flat Panel Display Devices – Spring 2001
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Thin Film Electroluminescent Display
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TFEL Dark Electrode for High Contrast Displays Reflective Back Electrode



Dark Electrode



Faceplate glass not shown (from Green & Haven) 6.976 Flat Panel Display Devices – Spring 2001
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Multicolor TFEL



with
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Typical Monochrome TFEL Display Specifications • Operating temperature range



-40 to 85ºC



• Viewing angle



> 160º



• Contrast



> 40:1 at 500 lux (with dark electrode)



• Shock and Vibration



100g/4~6ms, 3 axis 20 to 500 Hz, 0.02 g2/Hz



• Life



> 50,000 hrs (typical)



• Decay time



< 0.6 ms



• Resolution



> 80 lpi
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Comparison of TFEL and AMEL Display Structures



TFEL



AMEL



- passively addressed -



- actively addressed -
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The World’s Smallest High Performance, Low Cost AMLCDs - VGA (640x480) resolution - 22 ft-lamberts (to the eye through the lens) - display area 5.76 x 7.68 mm



(developed by Planar)



6.976 Flat Panel Display Devices – Spring 2001



Lecture 6



Slide 23



Characteristics of Active-Matrix EL Displays Miniature High Resolution Displays for Head Mounted Displays and Personal Viewers



- up to 2000 lines per inch - self-illuminating (no back light) - compact: 
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