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Bicolor LED

(a) A current polarity indicator using two LEDs (dashed box represents a part

packaged and sold as a “bi-color” LED).

(b) Configuration for bi-color/tri-state LED.

Common Cathode Common Anode
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Ex: A Bicolor LED Driver

The two control transistors supply controllable bias to 

the transistor bases of an astable multivibrator, and 

the LED is directly driven from the oscillation 

transistors. When both control transistors are off, 

neither transistor conducts, so the LED stays off. 

When one or the other, but not both, control 

transistors is on, one of the oscillation transistors will 

turn on, but since the other is in cutoff, the feedback 

path is broken and the LED will be illuminated in a 

solid color. When both control transistors are on, the 

feedback loop is closed and the multivibrator begins 

to oscillate, lighting the LED up in an amber color. 

The circuit works quite well in practice. The 

transistors can be essentially any general purpose 

type, as this does not stress them particularly (for ex: 

BC548B, any transistor with a beta of 100 or more). 

CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


3

Simple logic probe uses bicolor LED

A simple handheld logic probe uses a rail-to-rail op amp and a bicolor LEDCuuDuongThanCong.com https://fb.com/tailieudientucntt
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Simple logic probe uses bicolor LED (2/3)

A modified probe circuit works with 3V CMOS logic
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Simple logic probe uses bicolor LED (3/3)

The output of IC1B, VB, limits at either the positive or negative 

supply rail depending on the probe voltage.
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Blue and white LED
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BLUE LED
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Applications of Blue LEDs 

• Blue LEDs are important for the development of 

high-information-density storage on optical disks, 

as well as a host of other applications such as 

high-resolution television and computer displays, 

image scanners and color printers, biomedical 

diagnostic instruments, and remote sensing.

CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


12

Ways to obtain Blue Light

• doubling the frequency of red or infrared laser 

diodes (Used by Matsushita and Hitachi)

• The material used for the diode was gallium 

nitride GaN. Nichia has also produced an InGaN 

laser diode which lases in the blue-violet region of 

the spectrum. (Japan in 1994)

Shuji Nakamura 
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Innovative MOCVD Technique 

• Nakamura's road to that invention began with his 

development of a new technique for Metal-Organic 

Chemical Vapor Deposition (MOCVD). 

• With the conventional MOCVD technique, semiconductors 

are made by flowing reactant gases over a substrate. 

Nakamura pioneered a method whereby the gases flow in 

two directions instead of one, thereby improving the 

material quality. 

• That novel MOCVD technique enabled Nakamura to make 

a blue LED. And the blue LED lead to the white LED and 

the blue laser. 
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What Nakamura exactly did?

• What Nakamura did was to figure out how to grow the 

crystal so that it would have the n and p semiconductor 

structure that would create "quantum wells" for the 

electrons at the junction. One key thing he did to create 

the wells was to add indium to the gallium nitride crystal. 

Without the indium, the gallium nitride crystal produces a 

higher frequency ultraviolet light, which is not visible. 

• The addition of indium results in lowering the frequency 

of the emitted photons to visible blue, but the indium also 

creates the quantum well effect, so that electrons falling 

into the passing holes first fall into the well and therefore 

collect en mass before being injected into the holes. That 

massing in the well creates a more vigorous injection. 
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Three Key steps to GaN devices
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White LED
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Ways to make white LED

• Rarely used: Blue LED added to existing red and green 

LEDs.

• Most "white" LEDs in production today use a 450 nm –

470 nm blue GaN (gallium nitride) LED covered by a 

yellowish phosphor coating usually made of cerium-

doped yttrium aluminum garnet .(“Lunar White” Nichia 

1996)

• White LEDs can also be made by coating near ultraviolet 

(NUV) emitting LEDs with a mixture of high efficiency 

europium based red and blue emitting phosphors plus 

green emitting copper and aluminum doped zinc sulfide 

(ZnS:Cu,Al)  similar to fluorescent lamps.
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Continued…

• The newest method used to produce white light LEDs 

uses no phosphors at all and is based on 

homoepitaxially grown zinc selenide (ZnSe) on a ZnSe 

substrate which simultaneously emits blue light from 

its active region and yellow light from the substrate.

• A new technique just developed by Michael Bowers, a 

graduate student at Vanderbilt University in Nashville, 

involves coating a blue LED with quantum dots that 

glow white in response to the blue light from the LED. 

This technique produces a warm, yellowish-white light 

similar to that produced by incandescent bulbs 

CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

http://en.wiktionary.org/wiki/homoepitaxially
http://en.wikipedia.org/wiki/Zinc_selenide
http://en.wikipedia.org/wiki/Vanderbilt_University
http://en.wikipedia.org/wiki/Quantum_dots
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


21

CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


22

CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


23

RGB problems

• wavelength and lumen output change by:
» Temperature

» Time

» Forward Current
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Solution
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Application In Communication

Ministry of International Trade 

and Industry of Japan 

estimates, if LED

replaces half of all 

incandescent and fluorescent 

lamps currently in use, Japan 

could save equivalent output of 

six mid-size power plants, and 

reduce the production of 

greenhouse gases
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